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LACERTA MOTORFOKUS
Bedienungsanleitung  V 3.0.2


Vielen Dank daß Sie sich für unser Produkt entschieden haben!


Der LACERTA  MOTORFOKUS ist  voll  ASCOM  und INDI kompatibel,  mit
Positionsrückmeldung, Temperatur und Totgangkompensation, und der Möglichkeit
sich mit den Belichtungen zu synchronisieren. Er hat eine voll ausgestattete Handbox
mit Anzeige, und kann auch ohne PC als Fokusmotor mit vielfältigen Möglichkeiten
verwendet werden.  Genauigkeit 1µm und Tragkraft 8kg.
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die wichtigsten Eigenschaften:


- remote (ASCOM oder INDI), oder standalone Modus
- Handbox mit digitalem Display für alle Infos, Bdienungstasten und USB Port
- gekapselte Motoreinheit und kräftiger Schrittmotor (>5kg Haltekraft)
- Temperaturfühler (ca. 180cm lang)
- automatische Fokus Temperatur Kompensation
- Permanent Fokus (Temp.Komp.nach dem Einschalten)
- Ein-Schritt und Multischritt Modi
- max. Position definierbar (min = 0)
- Spielausgleich programmierbar (2 Modi)
- Goto Funktion und 9 Filter Offset Positionen
- 250000 Schritte, Genauigkeit  0,001mm (wenn der OAZ es erlaubt)
- DSLR Belichtungssignal Erkennung
- ASCOM Treiber mit vielen Programmen kompatibel (FocusMax, MaximDL, APT...)
- neue Firmware FREI zu downloaden
- fokussieren per Hand weiter möglich (neu in V3: Sicherheitselektronik)


was beinhaltet das Paket:


- LACERTA MOTORFOKUS Handbox mit digitaler Anzeige
- vollständig in Metallgehäuse verkapselte Motoreinheit
- Inlay Distanzringe für 4, 6, 8 und 9,5mm Fokuswellen – Temperaturfühler 
ca.2m lang
- USB Kabel ca. 2m lang
- RJ45 Kabel ca. 2m lang (Verbindung Handbox zu Motor)
- Zigarettenanzünder Stromkabel 12V ca. 3m lang
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Bitte besuchen Sie unsere Webseite, um Treiber und zusätzliche Infos zu erhalten,
sowie die neueste Firmware herunterzuladen (frei). Die neueste Firmware und  die
wichtigsten Dokumente finden Sie auf der Webseite im Support Tab:
https://lacerta-optics.com/MFOC#nav-support


Anschlüsse im Detail:
Anschlüsse an der Handbox


12V DC Buchse(5,5/2,1mm Mitte positiv) _ Off-On Schalter _ USB-B mini _ RJ45
      


Anschlüsse am Motor


Oberseite: 2,5mm Stereo Buchse (zur MGEN Kamerabuchse)
3,5mm Stereo Buchse (zur DSLR)
rechte Seite: RJ45 (zur Handbox) 


3,5mm Stereo Buchse (Temperaturfühler)


Anschluss an den Okularauszug:
Der Lacerta Motorfokus kann an viele Okularauszüge adaptiert werden. Ohne 
weitere Adaption passt er an folgende Auszüge: Skywatcher Esprit 80-150, ED80-
120, Lacerta 1:10 Microfokus Einheit, Lacerta Octo. Auf der oben erwähnten 
Webseite finden Sie Videos wie die Montage erfolgt. Weitere Adaptionen, für 
Takahashi FSQ106, Feathertouch, diverse R&P Auszüge finden Sie auf der MFOC 
Webseite.


LACERTA MOTORFOCUS 3 2016



https://lacerta-optics.com/MFOC#nav-support





Mit den 3 Distanz Inlays und 2 paar verschieden langer Madenschrauben kann die 
Motorfokus Kupplung an verschiedene Fokuserwellen Durchmesser angepasst 
werden:


- kleinste Öffnung - für 4mm Wellen
- mittlere Öffnung - für 6mm Wellen
- größte Öffnung - für 8mm Wellen (Takahashi)
- ohne Inlay für 9.5mm Wellen (Feathertouch)


Stecken Sie den passenden Distanzring über die Fokuswelle und richten Sie die 
Löcher auf die Kupplung aus, so dass die Madenschrauben dann direkt auf der Welle
verschraubt werden können. Mit den passend langen Madenschrauben (2 Stück, 
180° Positionen) die Kupplung nun auf der Welle befestigen, aber noch nicht ganz 
festziehen. Die Fokuswelle nun manuell drehen, sodass sich Kupplung und Motor 
ausrichten können. Erst dann Kupplung festziehen, und den Motor am 
Fokuswellengehäuse festschrauben.
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Technische Daten:


Dimensionen: 79x117x24mm (120gr)
Stromversorgung: 12V DC (9-15V)


Steckergröße: 5.5/2.1mm,
Mitte positive Polarität (mit 
Verpolungsschutz).


Sicherung: selbstrückstellende Sicherung verbaut
Schrittmotor: 200 Schritte/Umdrehung, 2 Phasen 


bipolar, 
800mA / Wicklung max.


Motor Anschluss: RJ45-8p8c, PINs:
1 = Temperatur Signal
2 = Motor Wicklung A-Plus
3 = Belichtungs Signal
4 = Motor Wicklung A-Minus
5 = +5V
6 = Motor Wicklung B-Plus
7 = Masse
8 = Motor Wicklung B-Minus 
Nur mit 1:1 Ethernet Kabel. Niemals 
gekreuztes Kabel verwenden! 


PC Anschluss: USB-B mini
Display: 3 Reihen 16 Charakter LCD, schwarzer


Hintergrund,
amber-gelbe Lettern.


Temperatur Fühler 180cm lang, mit Loch für Verschraubung,
3,5mm Stereo Stecker


Version 3.0.1:
- Hardware upgrade, Sicherheitselektronik verhindert dass bei manuellem Fokussieren vom 
Motor generierter Strom die Handbox erreichen kann
- neuer Ascom Treiber 1.7.4 ist adaptiert
- verbesserte Bootsequenz
- bugfixes
Version 2.0.4: 
- Anpassung für den neuen Ascom Treiber Version 1.6.0
Version 2.0.3: 
- bugfixes, vor allem dass manchmal der MFOC nicht korrekt startet und das Display dunkel 
bleibt
neu in Version 2.0.2:
- es wird nach dem Start nun immer die zuletzt verwendete Schritt Position angezeigt
- Permanent Focus/Shutdown: Für diese Funktion ist ein Herunterfahren des MFOC nötig, um
den Motor in einer Vollschritt Position zu parken. Nach dem Neustart wird die letzte 
Fokusposition wieder angefahren, und über die Temperatur Kompensation korrigiert. Das 
ermöglicht ein sehr genaues Starten bei fortgesetzten Sessions.
- der Bereich ist 250000 Schritte
- die Temperatur Kompensation kann auf +/- 5000 Schritte/10°C eingestellt werden 
- Menüs neu arrangiert und erweitert
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Installation


Um den Lacerta Motorfokus mit PC und kompatiblem Programmen zu verwenden, ist
es zuerst nötig, Treiber für USB und Ascom zu installieren. Hier dargestellt wird die
Installation auf einem Windows 7 64 bit System.


Installation des FTDI USB Treibers:


Verbinden Sie den  LACERTA MOTORFOCUS  zum PC und zur Stromversorgung.
Schalten Sie das Gerät ein. Der PC erkennt ein neues Gerät und sucht nach dem
passenden Treiber. Sollte der Treiber nicht automatisch gefunden werden, öffnen Sie
den Geräte Manager und folgen Sie den Screenshots unten. Der FTDI USB Treiber
befindet sich entweder im Firmware zip file im Ordner USB_driver, oder Sie können
die neueste Version von der FTDI Webseite herunterladen:


http://www.ftdichip.com/Drivers/D2XX.htm 
(eine ausführbare Setup Datei finden Sie in der Spalte ganz rechts, und die Webseite
bietet auch mehr Hilfe bei Installationsproblemen an)


LACERTA MOTORFOCUS 6 2016



http://www.ftdichip.com/Drivers/D2XX.htm





LACERTA MOTORFOCUS 7 2016







LACERTA MOTORFOCUS 8 2016







LACERTA MOTORFOCUS 9 2016







LACERTA MOTORFOCUS 10 2016







Installation des Ascom Treibers:


Der Ascom Treiber wird  über die  setup.exe  im  x86  (32bit  System) or  x64 (64bit
System)  Unter-Ordner  der  virtual  user  CD  installiert.  Mindestens  ASCOM 6.1
Plattform wird  benötigt.  So nicht  schon vorhanden,  installieren Sie diese von der
Webseite: 
http://ascom-standards.org/index.htm
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Einstellung des Ascom Treibers:


Wählen Sie den LACERTA MOTORFOCUS im Ascom Focuser Chooser Dropdown
Menü in Ihrere kompatiblen Software (MaximDL, APT, etc)  aus :
 


Wurde der Port schon früher mal ausgewählt, kann man einfach durch OK verbinden.
Ein Signalton und Blinken des Displays zeigt die Verbindung an, und der Buchstabe
"A" für Ascom erscheint in der Anzeige. Beim ersten Verbinden müssen zuerst die
Einstellungen unter "properties" vorgenommen werden.


Der serielle Port des LACERTA MOTORFOCUS wird im COM Port Dropdown Menü
eingetragen  (Bei  Unklarheit  schauen  Sie  im  Geräte  Manager  nach).  Wenn  die
Verbindung  erfolgt,  werden  die  Einstellungen  aus  dem  EEPROM  geladen  und
können  hier  verändert  werden.  Mit  "Save  to  device"  werden  sie  im  Controller
gespeichert.  


Presets: Es ist möglich, Sets von Einstellungen als "Preset" zu speichern und wieder
aufzurufen. Wählen Sie das gewünschte Teleskop aus dem Dropdown Menü. Die
Spalte rechts zeigt die entsprechenden Konfigurationsdaten. Klicken Sie "Use preset"
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um  ein  Set  zu  laden  und  eventuell  zu  modifizieren.  Mit  "Save  preset"  kann
gespeichert werden, und mit "Save to device" zum Motorfocus Controller übertragen
werden.


Klicken Sie auf "New" um eine neues File anzulegen. Benennen Sie das Preset für
das Teleskop, und klicken Sie "ok" um den Namen zu speichern. Editieren Sie die
Werte und speichern mit "Save preset" die Daten.
.


Installation neuer Firmware mit dem Updater / Reset auf Werkseinstellungen:


Updates finden sich immer auf der  MFOC Website im Support Tab. Entpacken Sie
den  FirmwareUpdater Ordner in einen Ordner auf ihrem PC. Ein neues Firmware
.hex file muss sich jedenfalls im selben Ordner befinden, in dem auch der Updater
liegt. 
Zuerst  wird  der  Motorfokus mit  dem PC verbunden,  und um das  Boot  Menü zu
erreichen werden die  Tasten  In und  Out gleichzeitig  gedrückt  und gehalten,  und
dann erst der Motorfokus eingeschaltet. Nach dem akustischen Signal erscheint auf
der Anzeige "release buttons", und die Tasten können ausgelassen werden. Nach
einigen Sekunden ertönt noch ein Signal, und die Anzeige wechselt zu:


Boot menu
Factory Reset<--
Firmware Upd.


Mit den In/Out Tasten kann nun zwischen Firmware Update und factory reset 
ausgewählt, und per SET der Prozess gestartet werden. Wird factory reset gewählt, 
wird zuerst der Eeprom Speicher gelöscht, während "Cleaning Eeprom!" angezeigt 
wird. Das dauert etwa eine halbe Minute. Anschliessend erscheint "Eeprom deleted 
Please restart or Please Start Firmware Updater".  Starten Sie neu und die Fabriks 
Werte werden geladen. Wenn Sie Firmware Upd. wählen, dann können Sie 
anschliessend den Updater starten, dazu im Updater Ordner die MotorfocusV2.exe 
anklicken und das neue Firmware .hex File dort auswählen. (Sollte die Antivirus 
Software die Ausführung verhindern, so muss diese vorübergehend deaktiviert 
werden):
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Zuerst wird der COM Port (eventuell im Geräte Manager nachschauen), und dann
mit der  Select firmware Schaltfläche das neue Firmware File ausgewählt. 


Der Name des neuen HEX Files wird unten im Fenster angezeigt.


Mit der Schaltfläche Upload firmware kann nun das Update gestartet werden. Eine
Statusmeldung zeigt den Fortschritt des Updates an. Während des Updates ist das
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Display  der  Handbox  dunkel,  und  die  LED für  die  serielle  Kommunikation  blinkt.
Rotes Blinken zeigt das Rückspielen der Einstellungen an.


Wenn das Update vollständig ist, startet der Motorfokus neu und dabei wird die neue
Versionsnummer der Firmware angezeigt. 
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Bedienung des   LACERTA MFOC


grundlegendes Konzept und Funktion 


Die Handbox ist mit einem digitalen Display ausgestattet, welches eine Fülle an 
Informationen anzeigt, wie Position des Okularauszuges, Temperatur, Richtung der 
Bewegung, Spielausgleich, Filterplatz usw. Das Hauptmenü ist erreichbar, wenn  Esc
und Ent gleichzeitig gedrückt werden - dort können alle wichtigen Einstellungen 
vorgenommen werden. Es gibt neun definierbare Filter offset Positionen, relativ zur 
Hauptposition, deren Schrittanzahl  auch gespeichert werden kann. Der 
Temperaturfühler sollte nahe des temperaturempfindlichsten Teiles des Fernrohrs 
montiert werden (möglichst gegen Außenluft isoliert). Der Spielausgleich kann so 
eingestellt werden, daß er erst ab einer gewissen Schrittweite aktiv wird, und die 
neue Position wird dann nur aus immer derselben Richtung angefahren. Verwendet 
man den Lacerta MGEN Superguider, so kann das Kamerakabel von dort kommend 
durchgeschleift werden, und Fokuskorrekturen werden nur zwischen den Aufnahmen
durchgeführt. Die erreichbare Genauigkeit (so der Auszug es erlaubt) ist im 1 Micron 
Bereich (0,001mm). Das ist reichlich genau, um V-Kurven für die Schärfe mit 
kompatiblen Programmen zu messen, oder am live Bildschirm das Bahtinov Muster 
genau einstellen zu können - und somit immer den optimalen Fokus zu erreichen.


die Informationen auf der Anzeige:


nach dem Einschalten erscheint der Name und die Firmware Versionsnummer:


weitere1,5sec später ist die Hauptanzeige zu sehen:


sie enthält die wichtigsten Informationen und Statusanzeigen:


’1’ – 1 Schritt Knopfdruck aktiv, oder ’*’ wenn Multi Schrittmodus aktiv
’A’ - ASCOM Verbindung ist aktiv oder ’_’ wenn inaktiv.
’B’ – Spielausgleich (Backlash compensation) ist aktiv oder ’_’ wenn inaktiv
’T’ – Temperatur Kompensation ist aktive or ’_’ wenn inaktiv
’E’ – Belichtung (Exposition) findet statt oder ’_’ wenn nicht


      ’3’ –  Nummer des gerade aktiven Filter offsets
’T:’ – gemessene Temperatur. (Ohne angeschlossenen Sensor: ’NC!’)
’Pos:’ – gegenwärtige Position
’D:’ – Richtung der letzten Bewegung (In / Out)
’Position:’ – die gegenwärtige Position  wird darunter angezeigt.
’Dir.’ – die Richtung der letzten Bewegung (In / Out)
’HT’-  Die Heizungsstärke des Displays in Prozent wird darunter angezeigt,
Oder  '##'  wenn ein Fehler vorliegt, zB wenn der Temperaturfühler nicht 
angeschlossen ist
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die Menü Struktur – Überblick


Die Funktionen sind in zwei Menüs aufgeteilt: Das Main Menu enthält alle 
Einstellungen für Spielausgleich, Schrittweite, Positionsanzeige, Position beim 
Einschalten, Light und Signalton, Motorströme und Drehrichtung und 
Temperaturkompensation. Das GotoSelect Menu enthält die Haupt Positionen und 
Filter offset Einstellungen abgespeichert, welche von dort aus leicht erreichbar sind.


GOTO quick Menü (GOTO Taste 1sec drücken)


Permanent Focus
Shut Down!


Mit ENT bestätigen, der Motor fährt zu einer 
fullstep home position, damit nach dem wieder 
Einschalten die Position präzise angefahren wird.


GotoPosition
Mit ENT bestätigen ("Set" wird angezeigt) mit 
In/Out Werte ändern.  "Ent" zum Bestätigen, und
nochmal damit der Motor zur Position fährt.


Go Offset 0 Pos
Funktioniert nur  wenn Sie in einer "Offset" 
Position sind.


Go Offset 1-9


SetOffset


HIer  können  Sie  den  Wert  für  die  aktuell
ausgewählte  Filter  Offset  Position  setzen.  Die
Abweichung  von  der  Offset  0  Position  als
Vergleichsbasis  wird  gespeichert.  Wenn  Sie  in
der 0 Position sind, ist dieser Punkt nicht aktiv
und erscheint nicht.


Main Menu (Esc und Ent 1sec drücken)
Focuser HandControl Motor TempTrack
Backlash Step/Click hold Ampere TempComp


Backl.Change Backlight move Ampere TempTrackDir
Backl.Multp. Contrast Direction  
PositionMax. Volume   
FullStepMode StartSavedPos   


LcdHeating


es gibt 2 Möglichkeiten Funktionen schnell umzuschalten


Schnell Umschalter


Esc (1sec drücken) 1 Schritt oder Multischritt (Anzeige * or 1)


Ent (1sec drücken) TempTrack ein oder aus  (Anzeige T or _ )


die Richtungs Tasten ( In / Out)
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Sie dienen zum Ein und Ausfahren des Okularauszuges, und im Menü zum Bewegen
zwischen  den  Einträgen  und  Verstellen  der  Werte.  Die  Positionsanzeige  startet
normal von dem letzten Wert.  Ein Tastendruck  In/Out entspricht entweder einem
Schritt des Motors, oder der unter Steps/click eingegebenen Schrittweite. 


Um zwischen den 1 Schritt oder Multischritt Modi umzuschalten, die Esc Taste 1
Sekunde lang drücken. Auf der Anzeige ändert sich das erste Zeichen links oben zu
’*’  und ein  Signal  ertönt.  Nun springt  der  Motor  pro  Tastendruck um den  unter
Step/Click eingestellten Wert (die Voreinstellung ist 50). Um zum 1 Druck / 1 Schritt
Modus  zurückzukehren,  die  Esc  Taste  wieder  für  1  Sekunde  drücken.  Das  ’*’
Zeichen wechselt zurück zu ’1’.  


Werden die In/Out Tasten permanent gedrückt, beschleunigt der Motor zunehmend
bis  zur  maximalen  Geschwindigkeit.  Nach  dem  Loslassen  verlangsamt  sich  die
Bewegung bis der Motor stoppt. Die Position kann nicht Werte unter 0 annehmen,
und auch nicht mehr als unter  PositionMax eingestellt ist (voreingestellter Wert ist
15000). Erreicht der Motor die Position Limits, so stoppt er, ein Signal ertönt und eine
Warnmeldung wird angezeigt.
 
In/Out wird auch zum Scrollen in den Menüs verwendet,  und zum Einstellen der
Werte. In einigen Menüs ist  die Eingabe dynamisch:  Mit  andauerndem Druck der
Taste, und wenn die Werte mehr als 10 betragen, springen die Werte um Zehner.
Sind  die  Werte  mehr  als  100,  um  Hunderter,  und  sind  sie  mehr  als  1000,  um
Tausender. Erreicht der Zähler das Limit, springt er zum gegenteiligen Limit. z.B im
Fall des GotoPosition Menüs, der auf 250000 folgende Wert ist 0.


Funktions Tasten (Ent, Esc, Goto) 


Ent Taste
- wird verwendet zum Einsteigen in Menüs und zum Bestätigen 
- Ein/Ausschalten der Temperatur Kompensation (TempTrack) durch Drücken
für 1 sec. Ist TempTrack aktiv,  erscheint das Zeichen „T” in der oberen Reihe
der Anzeige
- 1sec zusammen mit  Esc drücken zum Einsteig ins Hauptmenü 


Esc Taste
- wird verwendet zum Ausstieg aus Menüs, oder um Änderungen zu verwerfen
- umschalten zwischen 1 Schritt pro Klick und  StepsPerClick Modus, durch
1sec  Esc halten.  „1” or „*” wird im Display angezeigt. 
- 1sec zusammen mit  Ent drücken zum Einsteig ins Hauptmenü 


Goto Taste
Zum Einstieg in das Goto Menü 1sec gedrückt halten. 
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Goto Select Menü


Dieses Menü enthält vor allem gespeicherte Positionen und ihre Einstellung.
Mit den IN/Out Tasten kann man sich durch das Menü im Kreis bewegen, und
es durch Esc wieder verlassen.


Permanent Focus/Shut Down!
Die  Kombination  der  präzisen  Positionierung  des  MFOC mit  der
Temperatur Kompensation ermöglicht, den Okularauszug immer an die
korrekte Position zu fahren, Temperatur Äquilibrium vorausgesetzt. Es
wäre schön, das auch nach dem Beenden und wieder Fortsetzen einer
Session am nächsten Abend zu haben – so dass man immer von der
genauest möglichen Position aus starten kann. Der  MFOC kann das
automatisiert leisten, wir nennen diese Funktion Permanent Focus. 


Wird aber der Strom einfach abgeschaltet, so wird der Rotor des Motors
durch den Magneten zur nächsten Vollschritt Position gestellt – und die
Mikroschitt  Präzision  geht  verloren.  Daher  wird  ein  kontrolliertes
Herunterfahren benötigt,  um der Motor  zu einer berechneten fullstep
Position  zu fahren. Diese Home Position wird automatisch berechnet
und der Motor dort geparkt, bevor der Strom abgeschaltet wird. Nach
dem Neustart nimmt der  MFOC automatisch die vorherige Mikroschritt
Fokusposition wieder ein,  kombiniert mit der TempComp wird die der
neuen  Temperatur  entsprechende  Fokusposition  kalkuliert,  und  der
MFOC fährt automatisch dorthin. So kann immer vom besten Punkt aus
gestartet werden. 


Voraussetzungen für die zuverlässige Funktion sind:
1. Genaue Backlash und TempComp Einstellungen
2. StartSavedPos ist aktiviert (Ja, ist ab Werk aktiviert) 
3. die berechnete Home Position ist nicht unter der min. oder 
über der max. Position


Permanent Focus/Shutdown wird durch Drücken von Ent aktiviert, 
und der MFOC führt automatisch folgende Schritte durch:


1. eine Vollschritt Position kleiner als die momentane 
Fokusposition wird berechnet
2. die Distanz wird ausreichend gross berechnet, und 
dabei die BacklChange und TempComp Einstellungen 
berücksichtigt (das Minimum ist die Summe von 
BacklChange x2 und TempTrack) 
3. diese  Position wird in Richtung Out angefahren
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Das Display zeigt "Move Home Pos." während der Ausführung, und 
dann "Please Power Off". Jetzt kann der MFOC abgeschaltet werden.


Beim nächsten Einschalten des MFOC wird zuerst "Initialisation" 
angezeigt. Der Motor bewegt zur letzten Mikroschritt Fokusposition, und
berücksichtigt dabei die der neuen Temperatur entsprechende 
Kompensation. Die zuletzt verwendete Filter Offset Position wird 
beibehalten. 


Wird die  Permanent Focus Funktion nicht verwendet und der  MFOC
einfach  abgeschalten,  dann  geht  der  präzise  Konnex  zwischen
angezeigter  Schrittzahl  und  Position  des  Okularauszuges  verloren.
Nach  dem  Einschalten  befindet  sich  der  Motor  und  damit  der
Okularauszug an einer nahegelegenen Vollschritt  Position, von der aus
man  dann  startet  –  während  die  zuletzt  verwendete  Schrittanzahl
angezeigt wird. 


Ist  StartSavedPos auf  No eingestellt,  dann  kann  die  Permanent
Focus Funktion nicht verwendet werden ("Can not activate" wird beim
Versuch sie zu verwenden angezeigt).


GotoPosition:  
Bewegung zur eingegebenen Position. Nach dem Drücken  Ent Taste
wird  "Set"  angezeigt  und  der  Wert  kann  über  die   In/Out  Tasten
geändert werden. Mit Ent bestätigen, und die Position wird angefahren.
Nach  der  Bewegung  wird  die  neue  Position  samt  Temperatur  und
Offset  gespeichert.  Durch  das  Drücken  von  Esc kann  das  Menü
verlassen werden. Während der Bewegung wird „Move” angezeigt. Die
Bewegung  erfolgt  dynamisch.  Ein  längeres  Signal  ertönt  wenn  die
Position erreicht ist,  das  Goto Menü wird automatisch verlassen und
die  Hauptanzeige  erscheint.  Wird  unterdes  aber  die  Esc  Taste  für
0,5sec gedrückt, stoppt die Bewegung sofort (Not-Aus).


Go Offset 0 Pos: 
Bewegung zur Filter 0 (Basis) Position. Dieser Menüteil zeigt immer die
initiale  (oder  modifizierte)  Basis  Position,  auf  die  die  anderen  Filter
bezogen  werden.  Die  modifizierte  Position  wird  aus  der  initialen
Position und den TempTrack Korrekturen errechnet, falls diese aktiviert
sind. Diese Position ist die Basis, von der aus die  Offset Werte für die
anderen  Filter  berechnet  werden.  So  können  unterschiedliche
Filterdicken  (oder  der  Farbfehler  eines  Refraktors)  ausgeglichen
werden.  zB: 2 Filter haben Pos.0,  3 Filter  Pos.1 und 1 Filter  Pos.2
Neben  dieser  Basis  Position  sind  9  weitere  Positionen  als  offset
speicherbar – insgesamt 10 Positionen.


          
 Go Offset 1-9:


Bewegt  den  Auszug  um  den  voreingestellten  Wert,  zB  wenn  das
Filterrad manuell bewegt wird. Ist es der momentan eingestellte Offset,
wird das Menü nach dem Drücken von  Esc ohne Bewegung verlassen.
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Die  eingestellte  offset  Position  wird  beim  Aus  und  Einschalten
beibehalten.


         
Set Offset 1-9 


Um unterschiedliche Filterdicken auszugleichen,  kann hier  ein  Offset
Wert  von  +/-100  Schritten  zur  Filter  0  Position  eingegeben  werden.
Verwenden  Sie  dazu  die  Richtungstasten,  und  mit  Ent speichern.
Drücken Sie aber Esc, so fährt der Motor zur ursprünglichen Position.
Ein Überschreiten der Grenzpositionen ist  aber nie erlaubt. Wird  Ent
oder  Esc  zum  Bestätigen/Abbrechen  gedrückt, so  wird  das  Goto
Select Menü nicht verlassen um andere Offset Einstellungen leichter zu
erreichen. 
       


Hauptmenü


Die Tasten Esc und Ent gleichzeitig drücken, um das Hauptmenü zu erreichen. Um
durch die Einträge zu scrollen,  In/out verwenden und mit  Ent in die Untermenüs
wechseln.  Hier finden sich folgende Einstellungen:


Focuser Menü:


das  Focuser  Menü  enthält  Einstellungen,  welche  physikalisch  zum Okularauszug
gehören  und  vom  Anwender  konfiguriert  werden.  Wir  empfehlen,  für  die  beste
Funktion des MFOC die Einstellungen möglichst gleich zu Beginn vorzunehmen.


Backlash:
Der Wert für den Spielausgleich (backlash compensation), kann zwischen 0
und 255 eingestellt werden. Der Spielausgleich kommt nur bei Änderung der
Bewegungsrichtung  zum  Tragen.  Wenn  die  Rotationsrichtung  des  Motors
wechselt,  wird  die Bewegung des Motors um diese Schrittanzahl  vermehrt,
ohne  daß diese  Schrittanzahl  mitgezählt  wird.  Die  Idee  dabei  ist,  daß  die
Positionsanzeige  der  Position  des  Okularauszuges  entspricht,  statt  der
Motorposition.


Die Bewegung, wenn die Drehrichtung des Motors sich umkehrt ist also:
Backlash (Position unverändert) + Schrittzahl (Position wird gezählt)


Ist  diese  Funktion  aktiviert  (der  Wert  ist  ungleich  Null),   so  erscheint  der
Buchstabe ’B’ in der oberen Reihe der Anzeige. 


Natürlich ist es dazu wichtig, den tatsächlichen Backlash des Okularauszuges
zu bestimmen und einzustellen. Dazu kann man einfach am Stern aus beiden
Richtungen kommend fokussieren und den Schrittunterschied notieren, oder
zB folgende Trocken Methode verwenden:
Zuerst eine Meßuhr am Okularauszug befestigen, dann den Auszug etwa auf
die Fokus Position bringen und Position ablesen. (z.B.  Pos: 1000). Meßuhr
und Backlash Wert auf Null stellen. 1-Schritt Modus aktivieren und Auszug in
dieselbe  Richtung  weiter  bewegen  (z.B.  zu  Pos:  1050).  Nun  Motor
zurückbewegen,  bis  die  meßuhr  am  Auszug  wieder  Null  anzeigt.  Position
notieren (z.B.  Pos: 975).  Da der  Auszug 25 Schritte  mehr braucht  um die
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absolute Nullposition zu erreichen, ist der Backlash zu 25 Schritten bestimmt.
Prozedur wiederholen, um sicher zu gehen.


Tip!
Diese Methode kann auch benutzt werden, um die Auflösung des Systems zu
bestimmen (mm/Schritt). Da der Backlash nicht überall genau gleich ist wegen
Abweichungen der Zahnprofile, oder Schrittwinkel des Motors (ca 5%), ist es
ratsam die tatsächlich verwendete Fokusposition zu nehmen.


Backl.Change:
Der Lacerta Motorfocus verwendet zwei unterschiedliche Arten der Backlash
Kompensation. Die soeben geschilderte "Basic" Methode funktionert gut bei
kleinen Intervallen in Fokusnähe, bei größeren Bewegungen ist sie aber nicht
genau genug. Die zweite Methode besteht darin, daß die neue Position immer
nur aus einer Richtung angefahren wird (z.B. In). Will  man z.b. 15 Schritte
hinaus,  fährt  der  Auszug  dann  zB  100  Schritte  hinaus  und  85  zurück.
"Backlash change" ist nun die Schrittanzahl, ab der die Methode gewechselt
wird  (Werte  von  0  bis  255).  Unter  dem  Limit  wird  die  "Basic"  Methode
verwendet, über dem Limit die Methode "nur aus einer Richtung". 
Achtung: Verwenden  Sie  bei  der   Temperatur  Kompensation  ohne
Belichtungs Synchronisation ausschließlich die  „Basic” Methode, da die
größeren  Bewegungen  der  zweiten  Methode  während  einer  laufenden
Belichtung vermieden werden müssen.


Backl.Multip:
(Backlash Multiplier, Werte von 1 bis 10) ist ein Faktor welcher die "Überdosis"
an  Spielausgleich  bestimmt,  wenn  die  zweite  Kompensationsmethode  "nur
aus einer Richtung anfahen"  verwendet  wird.  (der  Backlash Wert wird  mit
BacklMultip  multipliziert).  zB.  Die  Bewegung  in  Out Richtung  ist  ohne
Kompensation.  Wechselt  die  Bewegungsrichtung  aber  zu  In,  wird  die
Schrittzahl um den  errechneten Wert  (Backlash *  BacklMult)  erhöht,  und
danach fährt der Motor um genau denselben Wert zurück in Richtung Out. Da
der Backlash in beiden Richtungen gleich ist, eliminiert er sich exakt und die
gewünschte Position wird immer in Richtung Out erreicht.


Keine Kompensation in Out Richtung.


Nach In ergibt sich folgendes, was nacheinander ausgeführt wird:
In = Schrittzahl + (Backlash*BacklMultp)
Out = (Backlash*BacklMultp)


die letzte Bewegungsrichtung ist immer Out. 


War  die  letzte  Bewegung  Richtung  In unter  Verwendeung  der  „Basic"
Methode,  und  die  neue  Schrittzahl  Richtung  In überschreitet  den
Backl.Change Wert, dann erfolgt die Korrektur wie folgt:


Out = Backlash (wird nicht gezählt)
In = neue Schrittzahl + (Backlash*BacklMultp)
Out = (Backlash*BacklMultp)


PositionMax.:
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Begrenzt  die  maximale  Position.  Kann  per  Ent und  up/down dynamisch
eingestellt  werden zwischen  300 and  250000.  (Der voreingestellte Wert ist
15000, entspricht dem maximalen Hub des Octo60.)


Tipp!
Wenn Sie einen höheren Wert setzen wollen, köennen Sie das leichter über
die ASCOM Treiber Oberfläche tun. If you would like to set high value, you
can do it easier with Ascom driver panel. 


FullStepMode:
Dieser Modus erlaubt es, nach dem Einschalten eine Position schneller  zu
erreichen. 
Es gibt 2 Optionen:


Enable: Wenn mehr als 10000 Schritte entfernt, wird die erste Position
fast zur Gänze im FullStep Modus angefahren. Nur die letzten ca. 1000
Schritte werden im Mikroschritt Betrieb zurüpckgelegt.
Disable: Nur Mikroschritt Betrieb wird verwendet.


FullStepMode funktioniert nur in diesem Fall: Starten von 0 Position und mehr
als 10000 Schritte per Goto programmiert. Bedingungen: StartSavedPos No,
FullStepMode Enable.


Warnung!
Im FullStep Modus läuft der Motor lauter. Das ist kein Grund zur Besorgnis.
Sollte  es zu  einem Problem kommen,  können Sie die  Bewegung mit  ESC
stoppen (oder über Ihr ASCOM kompatibles Programm mit den Halt Befehl).
Auf der Anzeige erscheint "Full Step Mode", und nach dem Umschalten auf
Mikroschritt "Micro Step Mode" für 1 Sekunde.


Handcontrol Menü:


das  Handcontrol  Menü  enthält  Einstellungen,  welche  jederzeit  entsprechend  der
Präferenzen des Anwenders geändert werden können.


Steps/Click:
Der  Multistep  Modus  ermöglicht  es,  dass  der  Motor  um  eine  definierte
Schrittzahl gefahren wird, wenn  In/Out einmal gedrückt wurd. Der Wert wird
hier eingegeben und liegt zwischen 0 und 5000. 


Backlight:
Regelt die Helligkeit der Anzeige, von 1 bis 10.


Volume:
Regelt die Lautstärke des Signaltons in 3 Stufen:


Mute  (stumm)
Silent (leise)
Loud (laut)


Contrast:
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Regelt den Kontrast der Anzeige, von 1 bis 10. 


StartSavedPos: yes oder no (Voreinstellung: Yes)
Wenn Yes ausgewählt wird, dann speichert der MFOC nach jeder Bewegung
die neue Position (samt Temperatur und offset). Nach dem Aus und wieder
Einschalten  wird  diese  Position  (Schrittanzahl)  dann  als  Startposition
angezeigt.  Soll  der  OAZ  präziser  der  alten  Position  entsprechen,  dann
verwenden Sie die  Permanent Focus  Funktion. Wenn  No ausgewählt wird,
dann  ist  immer  0  (Null)  die  Start  Position.  Die  vor  dem Abschalten  letzte
Position  ist  aber  in  GotoPosition gespeichert  und  von  dort  kann  der
Okularauszug auf diese letzte Position bewegt werden. Nützlich, wenn zb der
OAZ zum Transport ganz eingefahren war.


LCD Heating:
Das Display kann auf eine Temperatur von ca. 10°C beheizt werden, um die
Lesbarkeit zu gewährleisten..
3 Einstellungen:


Off (Heizung abgeschaltet)
On (Heizung dauernd an)
Economy (die Heizung arbeitet bis zur Aktivierung von TempTrack)
Üblicherweise wird nach Aktivierung von TempTrack die Handbox kaum
mehr benutzt.  Der Temperaturfühler muss angeschlossen sein! 


Motor Menü :


hold Ampere:
Einstellung des Haltestroms für den Motor:


160mA, 400mA


Der Haltestrom wird 3 Sekunden nach der letzen Bewegung aktiv. 


move Ampere:
Spitze des Stroms für Bewegung des Motors:


400mA, 600mA


Direction:
Richtung der Motorbewegung in Out Richtung. (CW oder CCW).
Clockwise oder counter-clockwise. Hier kann die Rotationsrichtung 
des Motors mit der Bewegungsrichtung des Auszugs korreliert werden.


TempTrack Menu:


TempComp/10C:
Schrittanzahl für 10 Grad Temperaturdifferenz – dieser Wert kann zwischen
+/- 1 und 5000 eingestellt werden. Meist muss bei fallender Temperatur der
Okularauszug einwärts gefahren werden um den Fokus zu halten. Verwenden
Sie dann das negative Vorzeichen.
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Erklärung zur TempComp:
Die Temperatur wird etwa alle 30sec neu ausgelesen, oder am Ende einer
Belichtung.   Die  erste  Temperatur  und  Position  wird  gespeichert  und  als
Ausgangspunkt  für  die  Temperatur  Kompensation  verwendet.  Wird  die
Position manuell oder über Ascom verändert, dann ist diese neue Position der
neue Ausgangspunkt für die weiteren Korrekturen. 


Tipp – Bestimmung des TempComp Wertes
 dazu wird de Fokusposition bei zwei verschiedenen Temperaturen bestimmt.
z.B. die erste genaue Fokusposition ist bei Position 540 und die temperatur ist
when 18,2°C. Später befindet sich der Fokus bei 558 und die Temperatur ist
15,5°C. Die Berechnung des TempComp Wertes erfolgt  nun wie folgt:  (18
steps / 2,7°C)*10°C= 66 steps / 10°C 


TempTrackDir:
Hier kann man die Richtung einstellen, in der die Temperatur Kompensation
aktiv  ist.  Verhindert  die  Kompensation  in  falsche  Richtung  bei  kleinen
Temperaturänderungen welche zufällig gestreut sein können:


- In
- Out
- All


d.h.:  Wenn die  Temperaturen generell  fallen  im Laufe  der  Nacht,  wird  ein
Refraktor  nur   In Kompensation  benötigen,  und  alle  Out Werte  können
ignoriert werden.  Es kann In ausgewählt werden.


Die  Temperatur  Kompensation  kann  per  1sec  Ent  Taste  drücken
ein/ausgeschaltet werden (oder über Ascom). Der Buchstabe ’T’ erscheint in
der oberen Reihe der Anzeige.


Kommentar: Diese Funktion kann über Ascom kompatible Software geregelt
werden!  (MaximDL,  FocusMax,...)  Erreicht  der  Motor  die  max.  Position,
schaltet sich die TempTrack Funktion automatisch ab. Nach dem Einschalten
ist die Funktion inaktiv, kann aber per Ent 1sec. schnell aktiviert werden. Nicht
vergessen, zwischen den Belichtungen genug Zeit für die Kompensation zu
gestatten. 


Belichtungssignal abhören:


Eine  Spezialität  des  LACERTA  MFOC  ist  die  Möglichkeit,  die
Belichtungssteuerung  des  Lacerta  MGEN  Superguiders durchzuschleifen.
Das  Verschluß  Signal  wird  dann  beobachtet,  und  der  MFOC führt  eine
Temperatur  Kompensation  dann  nur  zwischen  den  Belichtungen  aus.  Das
Kamerakabel - vom MGEN kommend - wird an der 2,5mm Stereo In Buchse
am Motor angeschlossen, und ein zweites Kamerakabel führt von der 3,5mm
Out Buchse dann zur Kamera. Am Ende der Belichtung, wenn das Verschluß
Signal  stoppt  und  der  MGEN dithert,  erfolgt  dann  auch  eine  etwaige
Temperaturkompensation.  Im Ascom Modus kann das kompatible Programm
diese Funktion übernehmen.
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ASCOM Modus:


Der LACERTA MFOC ist über ASCOM kompatible Software vom PC aus steuerbar
(tested with  Astroart  4,  Astro  Photography Tool  2.82,  Backyard  Eos 3.19,  DSLR
Focus  V3,  FindFocus  1.2.0.0,  FocusMax  3.8.0.20,  Maxim  DL  5.15,  SharpCap
1.5.0.344, Sequence Generator Pro 2.6.0.24, FireCapture v2.5.11 x64). Drehrichtung
und Motorströme sind in der Handbox vorher einzustellen (und Neustert). Nach der
Verbindung erscheint der Buchstabe’A’ in der oberen Zeile der Anzeig. ASCOM liest
die Positionen des MFOC, die gemessene Temperatur und den Wert  PositionMax
aus. Alle Tasten der Handbox bleiben in Funktion. Die unterschiedlichen Programme
arbeiten verschieden. z.B. AA4, APT, FocusMax and MaximDL lesen die Position
jede Sekunde aus, und Positionsveränderungen des MFOC erscheinen sofort in der
Software. Andere  lesen  erst  aus,  wenn  ein  Kommando  gegeben  wurde,  daher
werden an der Handbox getätigte veränderungen der Position erst später sichtbar. 
Einige der ASCOM kompatiblem Programme unterstützen Backlash compensation
und Temperature compensation. 
Soll die Backlash compensation der PC software verwendet werden, bitte den Wert
im  MFOC  auf 0 setzen! DSLR Focus, FocusMax and MaximDL verwenden auch die
approaching  from  one  side  Methode  zur  Backlash  Kompensation.  Die
Bewegungsrichtung ist einstellbar (In oder Out). 
Die Temperatur Kompensation in ASCOM kompatibler Software verwendet auch die
Eigenschaft  des  MFOC,  welches  aktivierbar  ist  oder  nicht.  Diese  Einstellungen
werden von  Ascom überschrieben. Einige  ASCOM kompatible programme haben
einen eigenen Algorithmus für die Temperatur Kompensation – soll der verwendet
werden,  bitte  den  Wert   TempComp auf  0  setzen  und  TempTrack am  MFOC
deaktivieren. 


Einschalt  Reihenfolge APT: Wenn mehrere Geräte verbunden sind oder dem MFOC aus
irgendeinem Grund eine neue COM Port  Nummer zugewiesen  wurde,  den PC und den
MFOC neu starten,  In  APT nicht  anhaken:  „connect  Focuser automatically”!  Wenn diese
Option  angehakt  ist,  Haken  entfernen  und  APT  neu  starten.  Der  MFOC  muss  zuerst
eingeschaltet und per USB verbunden werden. Erst dann APT starten, und mit Shift+Click
den Ascom Dialog aufrufen, wo der neue COM Port eingetragen werden muss. Das kann
auch nötig sein, wenn der MFOC an einem anderen USB Port wie üblich angesteckt wird
und Windows eine neue COM Port Adresse vergibt.


Manchmal vergibt Windows schon bei einem Kontaktproblem eine andere COM Adresse.
Anderes Kabel verwenden.
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Tipps zum Einstieg und Verwendung


Wir empfehlen bei der ersten Verwendung zuerst vom voll eingefahrenem Auszug
(Null  Position) mit  dem Motor zur maximalen Position zu fahren. Diesen Wert im
Focusermenu/max.Position speichern  um  den  Bereich  des  Auszuges  zu
definieren.
Dann fokussieren, einmal von auswärts und dann von einwärts kommend, um den
backlash des  Auszuges  so  gut  wie  möglich  zu  bestimmen  (siehe   Focuser
menu/backlash  für  Details).  Das sind  die  wichtigsten  Einstellungen,  welcher  der
MFOC kennen muss. Für die Verwendung der Temperatur Kompensation muss auch
der korrekte Faktor für das jeweilige Teleskop bestimmt werden, siehe Beschreibung
bei TempTrack  wie das einfach durchzuführen ist.


Bei  mobiler  Astrofotografie  (Auszug  zum  Transport  eingefahren)  kann  man  (mit
getrenntem Motorkabel) die Fokus Position zuerst manuell anfahren und dann mit
dem Motor  weiter  arbeiten.  Ist  die  Fokusposition  schon  bekannt  (steht  im  Goto
Register), kann auch StartSavedPos – No and Fullstep mode verwendet werden,
um  nach  dem  Einschalten  ein  schnelles  Goto durchzuführen.  Nun  kann  fein
fokussiert  werden,  mit  Bahtinov Maske oder per Software über Autofokus und V-
Profil, und dann können die  TempComp und Backlash eingeschaltet werden.  Der
MFOC arbeitet dann automatisch weiter. 


Bei fest aufgestellten Teleskopen werden OAZ und Kamera in Position bleiben, und
es kann sofort fortgesetzt werden. Wir empfehlen die Verwendung der  Permanent
Focus Funktion beim Ausschalten, um beim Fortsetzen automatisch der Temperatur
entsprechend zu kompensieren.  MainMenu / Handcontrol / StartSavedPos menu
sollte dazu auf Yes eingestellt sein..
Wenn Sie die Startposition 0 vorziehen, und mehr als 10000 Schritte benötigen (zB
bei einem Refraktor), dann können Sie auch den FullStep Modus verwenden, um die
gewünschte Fokus Position sehr schnell zu erreichen.


Filter  offsets: Meist  sind Filtersets nicht ganz homofokal  (oder der Refraktor hat
einen kleinen Farbfehler), die Filter offsets können bestimmt und den bis zu 9 Filter
offset Positionen zugeteilt werden. Üblicherweise ist der Lumi Filter die Basis und
daher Filter 0 Position. 


Wenn beim Fotografieren der Auszug oszilliert, kann die unpassende Richtung der
Temperaturausdehnung  deaktiviert  werden  MainMenu  /  TempTrack  /
TempTrackDir . 


Nach der Beendigung der fotografischen Arbeit können mobile Fotografen einfach
ausschalten.  Achtung!  Beim manuellen Verstellen des Okularauszuges MUSS
das  RJ45  Anschlusskabel  zwingend  vom  Motor  abgezogen  werden! Die
induzierte Spannung kann sonst den Motorfokus beschädigen!


Stationär aufgestellt, kann der MFOC über PermanentFocus zu einer Home Position 
gefahren werden, und wird nach dem nächsten Einschalten automatisch eine 
Temperatur kompensierten Fokus anfahren. 
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Problemlösungen:


Sollten Ihnen bei der Verwendung des MFOC ein Problem begegnen, finden Sie hier
vielleicht schon die Lösung:


- der OAZ bewegt sich hinaus zu, wenn IN gedrückt wird:
Drehrichtung des Motors im motor menu ändern


- der Motor bewegt sich, aber nicht der Okularauszug:
Prüfen Sie, ob die Kupplung richtig an der Fokuswelle verschraubt ist


- der Motor bewegt sich nicht::
befindet  er  sich  in  min.  oder  max.  Position?  Verbindungskabel  prüfen
(Ethernet, nicht gekreuzt), Kontakte in den Steckern prüfen 


- der Motor gibt unregelmässige Geräusche von sich:
besonders  wenn  keine  Fokuswelle  verbinden  ist,  kommt  es  gern  zu
Resonanzen


- die Fokuswelle ist verbunden, aber nun an manchen Stellen schwergängig:
Lockern Sie etwas die Motorbefestigung (nicht die Welle), und drehen Sie 
manuell die Fokuswelle damit sich der Motor ausrichten kann


- nach einem Firmware update bleibt das Display dunkel:
in den Boot Modus starten und auf Werkseinstellungen zurücksetzen 


- der MFOC zeigt immer Position 0 beim Einschalten:
den Eintrag StartSavedPos aufYes setzen


- der PC erkennt den MFOC nicht:
Den USB Treiber Installation prüfen. Manchmal ist es nötig, den Installer mit 
Administrator Rechten auszuführen (Rechtsklick auf setup.exe und "als 
Administrator ausführen)


- die Temperatur wird nicht angezeigt:
prüfen, ob der Temperaturfühler ganz eingesteckt ist 


Wir wünschen klaren Himmel und viel Erfolg mit dem Lacerta Motorfokus!
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LACERTA MOTORFOCUS
User Manual  


v3.1.xx


Thank you very much for choosing our product!


The LACERTA MFOC is an  ASCOM and  INDI  compatible focusmotor controller
with  position  feedback,  temperature  and  backlash  compensation  and  exposure
monitoring  possibility.  It  can  also  be  used  as  a  standalone  focus  controller  with
advanced features. Precision is 1µm and lifting power 8kg.
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Key features:


- remote (ASCOM or INDI), or standalone modes
- handbox with digital display showing all relevant infos, control buttons and USB port
- completely encapsuled gear and powerful stepper motor driving and holding >5kg
- temperature probe (approx. 180cm)
- automated temperature compensation
- max. positions definable (min = 0)
- backlash compensation (two selectable direction)
- Goto function
- 250000 steps, reproducibility 0,001mm (if focuser allows for)
- DSLR shutter signal recognition
- ASCOM driver compatible to most software (FocusMax, MaximDL, APT, ...)
- free download of new firmware
- manual focussing possible (new in V3: safety part, cable may be kept plugged in)


The content of the package:


-LACERTA MFOC hand controller
-capsuled Motor unit
- inlay spacer rings to mount the coupling on 4, 6, 8 and 9.5mm worms
-Temperature probe 1,8m
-USB cable, 1,9m (for PC connection)
-RJ45 cable 2m (for motor unit connection)
-DC power cable 3m with cigarette lighter plug.
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Please  visit  Lacerta  Motorfocus'  website  to  check  for  drivers  and  additional
information, firmware updates (free), or links to user discussions. Download the latest
firmware files from the Support Tab (and check the readme file there):
https://lacerta-optics.com/MFOC#nav-support


Connection details:
Connections on the hand controller


12V DC socket(5,5/2,1mm center positive) _ Off-On switch _ USB-B mini _ RJ45
      


Connections on the motor unit


left side: 2,5mm stereo socket (from MGEN's camera port)
3,5mm stereo socket (to DSLR)
right side: RJ45 (from handbox) 


3,5mm stereo socket (temperature probe)


Connection to the focuser:
The Lacerta MFOC is compatible to a growing number of focusers. For some 
focusers you will need an extra adapter ring (please refer to the MFOC website or 
ask), but it will fit all Lacerta and Skywatcher focusers (except the older simple R&P 
found on Achromates).


Using one of the 3 provided Inlays and the proper hex screws the MFOC coupler fits 
worms of different diameters:
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- smallest Inlay - for 4mm worm
- medium Inlay - for 6mm worm
- large Inlay - for 8mm worm (Takahashi)
- without Inlay - for 9.5mm worm (Feathertouch)


Slip the spacer Inlay over the worm and align the holes with the threads in the 
coupler, so the screws are able to contact the worm directrly. Using the proper length
hex screws (2 pcs, 180° positions) fix the coupler to the worm, but at first not tightly. 
Move the focuser worm manually to let the coupler align with the worm, when done 
only then fix the coupler to the worm tightly, and the motor to the worm housing.


Technical data:


Size: 79x117x24mm (120gr)
Main power: 12V DC (9-15V)


Plug size: 5.5/2.1mm,
center positive polarity (with polarity 
protection).


Fuse: built-in regenerating fuse
Stepper motor: 200 step/revolution, 2 phase bipolar, 


800mA / coil max. current.
Motor connection: RJ45-8p8c, pinout:


1 = Temperature signal
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2 = Motor coil A-Plus
3 = Exposure signal
4 = Motor coil A-Minus
5 = +5V
6 = Motor coil B-Plus
7 = GND
8 = Motor coil B-Minus 
Only use with 1:1 UTP cable. NEVER 
use reverse UTP (cross-link) cable! 


PC connection: USB-B mini
Display: 3  row  16  characters  LCD,  black


background,
amber-yellow characters.


Temperature Probe 180cm  long  with  hole  to  be  screwed
somewhere,   3,5mm stereo jack


version 3.1.01, 2.1.01:
- new improved Ascom driver V 3.0.0 is adapted
- Access the Boot menu by pressing and holding the Esc key while powering on
- Termination of certain functions
- bugfixes 


version 3.0.1:
- new safety hardware part is built in to prevent generated current by manual focusing from destroying 
the handbox
- new improved Ascom driver V 1.7.4 is adapted
- improved bootsequence
- bugfixes 


version 2.0.4:
- adaption to the new Ascom driver V 1.6.0


version 2.0.3:
- bugfixes: occasional boot error fixed (dark display), other bugfixes


version 2.0.2:
- the last used position will be displayed automatically after startup
- Permanent Focus/Shutdown: To use this function the shutdown procedure is necessary, to 
move the motor intermediately to a fullstep position. After shutdown and startup Temp Comp.
automatically calculates the new focus position for the new temperature and moves the 
focuser accordingly. 
- step range is now 250000 steps
- step/click value now to be set between 2 and 5000 steps
- TempComp factor can be set to +/- 5000 steps / 10°C
- menu entries renewed/rearranged


Installation


For comprehensive use of device, it’s necessary to install  the USB driver and PC
applications first.  You can see below the installation steps on a Windows 7/64 bit
system
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Installing the FTDI USB driver:


Connect  LACERTA MFOC to PC and your power supply using accessory cables.
Turn on the device. The Operating System recognizes the device and it’s looking for
a suitable driver. If it does not find the driver automatically, the screenshots below
help you to successful install the driver after opening the Device Manager. The FTDI
USB driver is  found either in the firmware zip file at the USB_driver folder, or you can
download the newest version from the FTDI website:


http://www.ftdichip.com/Drivers/D2XX.htm 
(a setup executable is provided in the column at right, and you find more installation
advices there, if needed)
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LACERTA MFOC 7 2022







LACERTA MFOC 8 2022







LACERTA MFOC 9 2022







Installing the ASCOM driver:


The required setup.exe is found in the firmware file at x86 (32bit OS) or x64 (64bit
OS) subfolder of  ASCOM_driver folder.  ASCOM 6.4 platform at least is needed! If
it’s not installed, you can download it from 
http://ascom-standards.org/index.htm
If  an older  Ascom driver  was already installed, it  must  be deleted first.  After  the
deletion is complete, run the Ascom Profile Explorer. If Motorfocus is visible in the list
that appears, right-click on it and delete it using the delete key:
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Only then start the installation:
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Settings of the ASCOM driver:


Choose  LACERTA MFOC on the ASCOM Focuser Chooser drop-down panel in
your compatible software (MaximDL, APT...). 


If the port was chosen previously, the device can be connected by pressing the OK
button. A acoustic signal and flashing of device display indicate that the connection is
created. „A” character shows in the  MFOC display that the  ASCOM connection is
available. For device parameters press the properties button.


The serial port of  LACERTA MFOC can be selected in the COM port drop-down
menu. When the connection is created, parameters are loaded from Eeprom. After
parameter modification click the „Save to device” button to write changes into the
Controller. Depending on the controller's own characteristics, you can override the
submitted value.
For example:
160, 400, 600 and 800mA current can be set in the controller. If we enter 1000, the
set value will be 800mA. If we send 456, the set value will be 400mA.
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After successful uploading, you will receive feedback at the bottom of the window.
Then we can access the ASCOM Setup window.


Presets: It is possible to recall stored presets. Select the desired telescope from the
drop-down  list.  Then  the  right-hand  column shows  the  configuration  data  of  this
telescope. Click on the "Use preset" button to load the data to the left-hand column,
where you can modify them if necessary. Use the "Save Preset" button to save the
contents of the list, then select "Save to device" to load the data into the MFOC.


Click on the "New" button to create a new list.
Write the name of the new telescope, and then click "OK" to save it. Then press the
"Save Preset" button,  and it will be filed to the list of configuration data.


Installation of Firmware Updates / factory reset:


Copy the whole Firmware Updater folder to any folder on your PC. Select firmware
file button opens this same folder, that’s why it’s recommended to copy the .hex  files
of the software update file into this same folder (default).
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At first, connect device to your PC, after that enter the Boot menu by pushing and
holding down the Esc button at the same time, and then turn on the device. Release
the buttons after you can hear the acoustic signal and you can read release buttons
on the display. After some seconds you can hear the signal again and the display
reads: 


Boot menu
Factory Reset<--
Firmware Upd.  


With the In / Out buttons you can choose from the two options and start by pressing
SET. 
When  Factory  Reset is  selected,  Eeprom's  stored  data  will  be  deleted  while
"Cleaning  Eeprom!" is  displayed.  This  is  approx  takes  half  a  minute.  Then  the
message "Eeprom deleted Please restart or Please Start Firmware Updater" is read.
After restarting, the empty Eeprom is loaded with the factory settings data. When
Firmware Upd. is  selected, start  the  Updater  program  MotorfocusV2.exe  in  the
install  folder.  It  may occur  that  your  antivirus  software  prevents  the  operation  of
Updater program. In this case you need to turn off antivirus.


Select the port which is in use by the device (consult Device Manager if you don't
know). Select the new firmware file with Select firmware button. 
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The name of the selected HEX file is shown at the bottom side of window.


To start uploading, press the Upload firmware button. An uploading message at the
bottom of the window shows the process status. When the uploading is in progress,
the  display  of  the  Hand  Controller  is  dark  and  the  LED  light  of  the  serial
communication is flashing. Red flashing is the sign of back reading.
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When the process is complete, the device is restarting and the display shows the
new version number. 
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Usage of   LACERTA      MFOC


basic functions and concepts


The hand controller is equipped with a digital display that shows a wealth of status 
informations, like position of your focuser, temperature, direction of movements, 
backlash compensation, filter slot and so on. You may enter the menu by pressing 
Esc and Ent together at the same time, and change all important parameters. There 
are nine filter offset positions definable, relative to the main filter position, which step 
number also can be stored. The Temperature probe can be mounted near the most 
sensitive part of your telescope (preferably isolated against outside air), to pick up 
Temp. information from there and automatically compensate for focus drifts. A 
backlash compensation can be designed to be active from a certain step distance, 
and your focus position will be reached from one movement direction only. If you use 
Lacerta MGEN superguider, you may connect its camera control and focus 
corrections will take place only between exposures. The resulting precision (if your 
focuser allows for) is usually in 1 micron range (0,001mm). That provides ample 
possibility to measure V-curves using compatible programs, or watch the Bahtinov 
pattern at the live screen of your camera, and achieve best possible focus all the 
time. 


Informations on the screen:


The device name and firmware version number appears after turning on


1,5s later the normal main screen is  displayed


It shows some important Informations:


’1’ - 1 step mode active or ’*’ if the multistep mode is active.
’A’ - ASCOM connection is active or ’_’ if inactive.
’B’ - Backlash compensation is active or ’_’ if inactive.
’T’ - Temperature compensation is active or ’_’ if inactive.
’E’ - Exposure is in progress or ’_’ if not.


      ’3’ - Offset number for the currently selected filter.
’T:’- Current temperature. (Without temperature sensor: ’NC!’)
’Position:’ - The current position is shown beneath this text.
’Dir.’ - The Direction of last movement is shown beneath this text (In / Out)
’HT’- The display heating power in percent is under this text, or '##' if there is 
an error. A typical error is, that the ambient temperature probe is not 
connected.
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The Menu structure – Overview


There are two menus available: In the GotoSelect Menu contains the main 
positions, so you can reach your important positions easily. In the Main Menu you 
can set data regarding focuser, hand controller, motor and temperature 
compensation. 


GOTO quick menu (press GOTO button 1sec)


Move Home!


GotoPosition


After pressing After pressing ENT the motor 
moves to a 0 position ENT "Set" is displayed 
change value with In/Out. Press "Ent" button to 
confirm, and once more and the motor moves to 
the desired position. If StartSavedPosition is 
Disabled, it offers the last saved position.


Main Menu (press Esc and Ent 1sec)
Focuser HandControl Motor TempTrack
Backlash Step/Click hold Ampere TempComp
Backl.Dir. Backlight move Ampere TempTrackDir


PositionMax. Contrast Direction  
Volume   


StartSavedPos   
LcdHeating


there are 2 functions that can be switched quickly:
Shortcuts


Esc (Press 1sec) Change  between multi and single step mode (display * or 1)
Ent (Press 1sec) Switch TempTrack function (display T or _ )


Direction buttons (   In   /   Out  )


They serve to move your focuser in/out, and in the menu to move through the menu
and edit values. The position counter starts from the last position normally. One time
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pressing the in/out buttons means the motor takes 1 step, or the number specified
under steps/click (multistep mode). 


To switch back and forth between 1 step or multistep mode, just press the Esc button
for 1 second. Then, on the display the first character at the upper row will change to
’*’ with an acoustic signal, and pressing in/out now takes the Step/Click value which
can be set in the menu (the default value is 50). If you would like to return to 1 push /
1 step mode, just  push again the  Esc  button for 1 second. The ’*’  character will
become ’1’.)  


If  you  push  down  the  direction  button  permanently,  the  motor  will  accelerate
continuously until  it reaches terminal velocity.  After releasing the button the motor
slows down continously until it stops.


The position cannot take values below 0, and also not more than the PositionMax
value, which is setable in the Menu (default value is 15000). If the motor reaches the
min position limit, an error message will  be shown on the display with sounding a
signal. 


Use the  In  and  Out  buttons  also  for  scrolling  up  and down  the  menus,  and  for
changing  values.  In  some  menus  the  value  input  is  dynamic:  With  continuously
pressing the button, and the value steps are more than 10, the counting will be in
tens. If the value steps are more than 100, the counting will be in hundreds. If the
value steps are more than 1000, the counting will be in thousands. If the counting
reaches the limit,  the  opposite  limit  will  be the  next  value.  (Example:  In  case of
GotoPosition menu the next value after 250000 is the 0 and inversely.)


Function buttons (Ent, Esc, Goto) and menus


Ent button
- general use for entering to menus and confirming. 
- Switch on/off Temperature compensation (TempTrack) by pressing down for
1 sec. If TempTrack is active, „T” character will be shown in the upper row on
the display. 
- enter the Main menu by pressing Ent together with Esc button. 


Esc button
- general used to exit from menus, or cancelling changes.
- switch between 1 step/button pressing and StepsPerClick stepping mode by
pressing down  Esc for 1 sec.  „1” or „*” is shown at the upper row on the
display. 
- enter the Main menu by pressing Esc together with Ent button.


Goto button 
To reach the Goto quick menu, press this button for 1 sec. 
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Goto Select Menu


This menu contains often used functions and position settings. 
Press the  In or  Out buttons to scroll though the menu items in a circle, and
finish by Esc:


Goto Home!
After pressing ENT the motor moves to a 0 position
If StartSavedPos is set to: It offers the last saved position.


GotoPosition:  
Movement to the specified position: After pressing Ent button ("Set" is
shown on the display)  the value is modifiable by the  In/Out  buttons.
You can move the focuser to the selected position by pressing again
Ent button. If you would like to exit from this menu, press Esc button.
After moving the motor, the new position, temperature, offset, etc. will
be automatically saved. The offered position will always be the actual
position. When the focuser is under movement, the position value on
the screen becomes „Move”. The focuser moves dynamic. Long voice
signal indicates when the focuser reaches required position, then the
controller  leaves  the  Goto  Select  Menu automatically.  The  focuser
stops  immediately  when  you  push  Esc  button  for  0,5  seconds!
(Emergency stop) 


Main menu


Push Esc and Ent at the same time to reach the Main menu, Use In/out to select an
entry and press Ent to enter it. Here you can find the following settings:


Focuser Menu:


The Focuser menu contains data that physically belongs to the focuser and should be set
accordingly by the user. We recommend to determine the values at first use, so MFOC can
do its work properly from beginning.


Backlash:
The value of basic backlash compensation (the value can be between 0 and
255). Backlash compensation takes place only when the rotational direction of
the motor is changing (in/out). The movement of motor increases by this value,
without counting the backlash steps, when the direction of motor rotation is
changing. The idea is to correlate the counter with the focuser position, not the
motor position.


The process when the direction of motor revolution is changing:
Backlash (position uncounted) + Steps (position counted)


If this function is activated (the value is not 0) the ’B’ character will appear at
the upper row of the display. 
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Of course it is necessary to determine the backlash of your system first. You
can measure the correct value of backlash using the following simple method
indoors,  or  under  the  sky  use  a  star  to  determine  the  respective  focus
positions reached by moving in and out:
Mount a Dial indicator to your focuser, then move focuser to any position (e.g.
Pos: 1000). Reset dial indicator and Backlash value. Activate single stepping
mode, than move focuser further in the same direction (e.g Pos: 1050). After
that move back the focuser, until the dial indicator reaches 0 again. Read the
position on the display (e.g  Pos: 975).  Because the motor needs 25 more
steps to reach the absolute position, write 25 to Backlash value and repeat the
process to recheck.


Tip!
This process is also suitable to define the resolution of our system (mm/step).
Do this calibration method at focus position, because the backlash is not equal
in every focuser position due to deviations of gear teeth profiles and motor
stepping angles (approx. +/- 5% at full step).


Backl.Dir:
It is possible to set the direction of backlash compensation.
If In is specified, the method is as follows:


Push In button: 
In = Step + Backlash
Out = Backlash


Push Out button: 
Out = Step


If Out is specified, the method is as follows: 
Push In button: 


In = Step


Push Out button: 
Out = Step+ Backlash
In = Backlash


PositionMax.:
Limits  the  maximal  focuser  position.  This  value  is  adjustable  dynamically
between 300 and 250000. (The default value is 15000, the maximum travel of
Octo60 focuser.)


Tip!
If you would like to set a high value, you can do it easier with the Ascom driver
panel. 
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Handcontrol Menu:


The Handcontrol menu contains parameter that can be changed at any time to match the
users preferences.


Steps/Click:
Multistep mode allows moving the focuser an user defined number of steps
per  pressing  the  In/Out  buttons  once.  This  value  can  be  set  here  and  is
adjustable between 2 and 5000. (good for definable defocus, for photometry)


Backlight:
Display brightness adjustment, from 1 to 10.


Volume:
3 options for adjusting the sound volume:


Mute 
Silent 
Loud 


Contrast:
Display contrast adjustment, from 1 to 10. 


StartSavedPos: Yes or No (default: Yes)
By Yes,  the actual position is stored after each movement. When switched off
and on, the same position (step number) will be shown in the display. To have
the focuser more precise at this position, you should use Permanent Focus.
When disabled (No), the start position is 0 (Zero), and the last used position
that is always stored in  GotoPosition and can be used to move the focuser
from  zero  to  the  last  position  (e.g.  if  your  focuser  is  fully  retracted  for
transport).


LCD Heating:
For  keeping the display temperature to 10°C to ensure readability.
3 options are available:


Off (Switched off)
On (Constant working)
Economy (Working until activation of TempTrack) - 
after activation of TempTrack many astrophotographers don’t  look at
the display anymore


 Connecting the temperature sensor is required to operate!


Motor Menu:


hold Ampere:
Setting of motor holding current:


160mA, 400mA, 600mA, 800mA
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Motor holding current gets active 3 seconds after last movement. 


move Ampere:
Peak of motor moving current:


160mA, 400mA, 600mA, 800mA


Direction:
Direction of motor revolution in Out direction. (CW or CCW)
Clockwise or counter clockwise. To correlate the revolution of the motor with
the focusers movement direction.


TempTrack Menu:


TempComp/10C:
Step  numbers  per  10  degrees  temperature  difference,  this  value  may  be
between +/- 5000. Mostly the focuser must be moved inwards to compensate
for falling temperatures. Use then negative numbers.


remark:
The temperature data refreshes about every 30 sec, or at the end of exposure.
The initial temperature and Focuser position will be saved, these will be the
base of  Temperature compensation.  If  the  Focuser position is  modified
manually or by  ASCOM, this new position will be the base of  Temperature
compensation. 


Tip – how to calculate the TempComp value
 Adjust focus at two different temperatures. E.g the accurate focus position is
at position 540 when the temperature is  18,2°C. Later,  the accurate focus
position is at 558 position at 15,5°C. Calculate the compensation value with
the following formula: ((18 steps / 2,7°C)*10°C= 66 steps / 10°C 


TempTrackDir:
Direction of temperature compensation, to prevent the activation of backlash
compensation in a certain direction if the temperature changing is only small
and probably random:


- In
- Out
- All


e.g. when temperatures are generally dropping during the night, a refractor will
only need  In compensations,  and any  Out compensation can be ignored.
Select In.
Activate temperature compensation with pressing Ent button for 1 sec (or with
ASCOM). In this case ’T’ character will be at the upper row of display.   


remark:  This  function  is  switchable  by  ASCOM compatible  software!
(MaximDL, FocusMax) If the motor reaches the limit, the TempTrack function
will  switch  off  automatically!  This  function is  inactive  after  swiching  on the
device, but it has function button (Ent) to reach faster this function. Do not
forget to set enough time between exposures for temperature compensation! 
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Exposure monitoring:


A speciality of LACERTA MFOC is, that it has the possibility of  exposure
monitoring when using Lacerta MGEN autoguider. Plug in a camera cable
coming from MGEN into the 2,5mm stereo plug at  the motor,  and plug in
another camera cable from the 3,5mm plug to connect to your camera. The
motor  then  recognizes  if  the  shutter  signal  is  active,  and  that  prevents
temperature compensation movements while an exposure is going on. Only at
the end of the exposure, when the shutter signal is off,  the controller starts
temperature compensation if it is necessary. With Ascom, that is a function
your Ascom program should be capable of.


The Lacerta FMC ClickOnce Windows application:


It allows controlling remotely from a Windows PC.
Extract the "LacertaFMC_PC_v1.0.1.2.zip" file to a temporary directory. then start the
setup.exe file from there and follow the instructions. Let's run the application:
 


After connecting, you can see the name of the connected device and the firmware
number  at  the  bottom  of  the  window.  After  entering  the  values,  press  Enter  to
activate  the  Save  button,  press  Enter  again  to  load  the  entered  data  into  the
controller.


Adjustable values:


Backlash:
Its  value  should  be  0  if  the  compensation  is  to  be  used  from  a  PC
program. If we still want the FMC to perform backlash compensation, enter
the desired value here. The FMC performs backlash compensation using
the uncounted step method: for every change of direction, it takes the step
specified here in addition, so that the steps are not added to the display of
the Position!


Max. Position:


LACERTA MFOC 25 2022







The value of the maximum available position. It  can be a maximum of
250,000,  which  means  a  250mm  path  with  0.001mm  steps,  which  is
sufficient for all focusers. To avoid collisions, do not use a value greater
than what our focuser allows.


Set Actual Position:
It is possible to overwrite the current position. The value entered here will
be the current position entered in the device! It is advisable to use it with a
fully wrapped focuser and with a value of 0 so that the limits cannot be
exceeded.
Danger of collision!


CurrentMove (mA):
The value of the moving current is in milliamperes. In the case of MFOC,
this value can be increased to 800mA.
Depending on the controller's own characteristics, you can override the
submitted value.
For example:
160, 400, 600 and 800mA current can be set in the controller. If we enter
1000, the set value will be 800mA. If we send 456, the set value will be
400mA.


Current Hold (mA):
The value of the holding current is in milliamperes. In the case of the FMC,
this value can be increased to 1000mA, but in practice, we should not use
a holding current higher than necessary, in order to avoid undue heating of
the controller. 160-200mA is sufficient in almost all cases.
Depending on the controller's own characteristics, you can override the
submitted value.
For example:
160, 400, 600 and 800mA current can be set in the controller. If we enter
1000, the set value will be 800mA. If we send 456, the set value will be
400mA.


Reverse Direction:
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It  is  used  to  set  the  direction  of  rotation  of  the  motor.  Increasing  the
position value should cause the engine to move the draft outward. If this is
not the case, the direction of rotation must be changed, check it.


Command buttons:


The  Goto  by pressing  the  button,  it  is  possible  to  send the  draft  to  the  desired
position under Target pos. after filling in the field.


The  In/Out can also be used to control  the movement:  by pressing a button, the
focus pen moves with the value written in the field between them.


The Move Home! by pressing the button (after confirmation) the focus marker can be
sent to the 0 position.


The Halt! the movement can be stopped at any time by pressing the button.


The Read Eeprom! by pressing the button (after confirmation), we can start saving
the  setting  data  written  in  the  Eeprom  of  the  device  to  the  file.
(C:\Users\...\AppData\Roaming\Lacerta_FMC, Log file is also saved here)


The  Factory  Reset! button  (after  confirmation)  Deletes  the  Eeprom and  after  a
reboot or firmware update, it is loaded with the factory values. The process is also
shown by the blinking of the Power Led. After the deletion is complete, it will ask you
to restart the device or put it in Upgrade mode.


The Switch Upgrade Mode button (after confirmation), the device goes into Upgrade
mode, which is indicated by the flashing of the Power Led.


How to use the Firmware Uppdater:


Extract the "LacertaMotorfocusFirmwareUpdaterV1.zip" file to a temporary directory.
We will also copy the HEX file of the program updates here, as the program opens
this  directory  by  pressing  the  Select  firmware  file  button.  Click  on  the
MotorfocusV1.exe file to run the program. We select the port and the firmware to be
uploaded. The name of the selected HEX file is shown at the bottom side of window.
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We also start the FMC_PC program, and after connecting, the  "Switch Upgrade
Mode!" button, after confirmation in the pop-up window, in the case of FMC, you
can see that the upgrade mode has been entered by the flashing of the Power led. In
the new pop-up window that appears, select the NO button, then Disconnect!
You can then start the upload via the Firmware Updater.
If it is necessary to upload Eeprom with new starting data, then the Factory Reset!
we use the function Upgrade Mode! instead of After deleting the Eeprom (which can
be seen by the flashing of the Power led), it offers to put the device in Update mode.
If we choose this, we can see on the display or when the Power led flashes that the
device is in upgrade mode, then Disconnect!
You can then start the upload via the firmware updater. It may happen that some
anti-virus programs prevent the Updater from working. In such a case, temporarily
disable our anti-virus application.
To start uploading, press the Upload firmware button. An uploading message at the
bottom of the window shows the process status. When the uploading is in progress,
the  display  of  the  Hand  Controller  is  dark  and  the  LED  light  of  the  serial
communication is flashing. Red flashing is the sign of back reading.
When the process is complete, the device is restarting and the display shows the
new version number. 
Reconnected to the Lacerta FMC PC application, the new firmware number can also
be read at the bottom of the window.


ASCOM mode:


The LACERTA MOTORFOCUS is controllable by ASCOM compatible software on
PC (tested with Astroart 4, Astro Photography Tool 2.82, Backyard Eos 3.19, DSLR
Focus  V3,  FindFocus  1.2.0.0,  FocusMax  3.8.0.20,  Maxim  DL  5.15,  SharpCap
1.5.0.344, Sequence Generator Pro 2.6.0.24, FireCapture v2.5.11 x64). 


After  connection  the  ’A’  character  will  automatically  appear  at  the  upper  row  of
display.  ASCOM reads the current position of  MFOC,  the measured temperature
and the value of  PositionMax.  All  buttons on the  handbox are still  functionable.
Operations of different softwares are different. E.g. the AA4, APT, FocusMax and
MaximDL refresh position data every second, so the position adjustment on MFOC,
the position change appears immediately in program. Other tested programs refresh
values only after giving a command for movement to a new position, so you can’t see
changes of values on the PC screen after position adjustment on the device directly.
Some  of  ASCOM compatible  softwares  support  Backlash  compensation and
Temperature compensation.
If you would like to use Backlash compensation from PC software, set this value to
0 in  MFOC  menu! DSLR Focus, FocusMax and MaximDL use approaching from
one side method to eliminate backlash. Approaching direction is adjustable (In or
Out). 
The temperature compensation function of suitable ASCOM compatible software use
the feature of MFOC, which is activatable or not. Device settings will be overwritten
by  ASCOM.  Some  ASCOM compatible  software  have  a  custom  algorithm  for
temperature compensation. If you would like to use this custom method, set the value
in TempComp menu to 0 and deactivate TempTrack on MFOC. 
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Tips for easy starting and usage


We recommend at  first use to start with focuser fully in (Position shown is 0), and
move outwards to the maximum position. This value should be set in the  Focuser
menu/max.Position to  define  the  range  of  your  focuser.  Then  focus  using  the
Motorfocus, and now try to determine the  backlash of your focuser as precise as
possible (see Focuser menu/backlash for details). These are the main parameters
MFOC needs to  know about  your  focuser  for  best  operation.  If  you  want  to  use
temperature compensation,  MFOC also needs to know the correct factor for  your
telescope, see TempTrack section for how to measure it easily.


For mobile astrophotographers (focuser is fully in for transport), we recommend to
focus roughly manually first, with Motorfocus cable not connected. Then switch on
MFOC and do fine focusing. If your focus point is already known and above 10000,
you may also use StartSavedPos – No and Fullstep mode to Goto there quickly.
After switching on, start to measure the star profile, V-curve or use your Bahtinov
mask to achieve best  focus.  Now you can switch on  TempComp  and Backlash
compensation.  MFOC will do the work for you. It's easy!


In  an  observatory  setup  you  of  course  leave  the  focuser  and  camera  on  their
positions, and the next time you can resume immediately.
For  your  convenience  we  recommend using  the  Permanent  Focus feature,  that
refocuses  automatically  at  startup  according  to  the  temperature.  Remember  to
enable the stored Start position in MainMenu / HandcontrolMenu / StartSavedPos
- Yes.


If you prefer the starting position being 0 after power up (StartSavedPos - No), and
due to the first GOTO command it should move over 10000 steps, the motor can be
switched to fullstep-mode. So the focus can really fast reach the starting position.
(e.g. for refractors).


Filter offsets: Mostly the filtersets aren't quite precisely homofocal (or your refractor
has slightly different color foci), you can measure their offsets and conveniently refer
them to the 9 availabe offset positions. Mostly, the Lumi filter will be convenient to
serve  as  a  base  and  takes  Filter  0  position.  If  you  change  filter,  choose  the
appropriate offset position. 


If  the focuser  is  oscillating on TempComp, disable the compensation to  opposite
direction of thermal expansion trend in  MainMenu /  TempTrack /  TempTrackDir
menu. 


At the end of the work, mobile users can turn just off the device.  Attention!  Be
aware  that  Manual turning of  the  focuser  is  possible,  but  only  if  UTP cable  to
handbox is  DISCONNECTED,  otherwise  the possibly induced voltage may cause
damage of MOTORFOCUS if using a V2 version (from V3 there is protection)!


Fixed  instrument  users  may  choose  shutdown  by  the  the  Permanent  Focus
command to move the motor to a "Home position". This way,  at the next turn-on,
MFOC automatically moves to a temperature compensated focus point.
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Troubleshooting:


If you encounter problems with your MFOC, please refer first to the following advices,
before you contact your dealer. It may help to regain full functionality.


- the focuser moves out when pressing IN:
Reverse motor direction in motor menu


- the motor is moving, but the focuser is not:
Check if the coupler is connected properly to the focuser worm 


- the motor is not moving:
is it at min or max position? Change the cable (Ethernet cable, not crossed),
See if the PIN contacts in the jacks are ok and clean


- the motor sounds irregular sometimes: 
especially when not connected to the focuser worm, there are resonances 


- the worm is connected, but at some rotation position it feels tighter: 
make the motor fixation slightly loose  and turn the worm manually, to allow 
the motor to settle in respect to the focuser worm


- after firmware update the screen is dark:
restart in in update mode and do a factory reset


- when power on, MFOC always starts with Position 0 (zero):
set StartSavedPos toYes.


- my computer does not connect to MFOC:
Check the USB driver installation. Sometimes it is needed to run the installer 
with administrator rights (right-click on setup.exe and "install as administrator")


- the temperature is not displayed at MFOC's display:
Check if the temperature probe is plugged in properly.


We wish you clear skies and great success using Lacerta MFOC!
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doc/Readme_MFOC_V3-1.txt
DEUTSCH:
Sowohl die MFOC V2- als auch die MFOC V3-Firmware wurden überarbeitet - V2.1 und V3.1 

Die wichtigsten Änderungen sind:
Das Boot-Menü kann nur durch Drücken der Esc-Taste beim Einschalten aufgerufen werden (gleichzeitiges Drücken beider Tasten war nicht möglich)
Factory Reset, Eeprom Save und Upgrade Modus können über das Lacerta FMC PC Programm aufgerufen werden!

Viele unnötige Funktionen wurden entfernt:
- backlash Modi
- FullStepMode
- Filter offsets
- Permanenter Fokus
Diese haben die Größe der FW erheblich reduziert, so dass Sie einen stabileren Betrieb der FW erwarten können!

Backlash funktioniert nur noch mit einem einseitigen Ansatz. Sie können die Kompensationsrichtung im Fokussiermenü auswählen. Wenn die Kompensationsrichtung auf IN eingestellt ist, wird die OUT-Richtung immer die letzte Richtung nach dem Anhalten sein und umgekehrt!

Alle Einstellungen sind über das neue Ascom-Treiber-Setup-Panel verfügbar. Wichtig: Ältere ASCOM-Treiberversionen können nicht verwendet werden (nur ab LacertaMFOC-ASCOM-Treiber_V3.0.0)

Mit dem Lacerta_FMC_PC-Pogramm kann der Controller (auch ohne installierten ASCOM-Treiber) bedient werden, um die Setup-Daten zu ändern und Fahr- und Stopp-Befehle zu geben.
Spezifischer, wo Sie einen numerischen Wert eingeben können, z.B. um Motorströme einzustellen. Durch Drücken der Schaltfläche "Speichern" (Sie können aber auch zweimal die Eingabetaste drücken, wenn Sie eine Zahl in das Feld eingeben) wird der von Ihnen eingegebene Wert an die Steuerung gesendet. Der Controller kann den gesendeten Wert je nach seinen eigenen Fähigkeiten überschreiben.
Zum Beispiel:
Der Regler kann auf 160, 400, 600 und 800 mA eingestellt werden. Wenn wir 1000 senden, sind es 800 mA für V2 und 600 mA für V3. Wenn wir 456 eingeben, sind es 400 mA für beide Steuergeräte.
Der Unterschied zwischen V2 und V3 besteht darin, dass der V3 einen maximalen Strom von 600mA aufnehmen kann! Ansonsten ist die Firmware genau dieselbe.

Es gibt auch einige besondere Merkmale:
Umzug nach Hause! ==> Grundstellung ==> bewegt den Rollladen auf Position 0
Eeprom lesen! ==> Speichert den Inhalt des Eeproms in einer Datei (C:\Users\...\AppData\Roaming\Lacerta_FMC) (Speichert auch die Log-Datei hier).
Werkseinstellung! ==> Löscht den Inhalt des Eeproms, dann können Sie wählen, ob Sie das Gerät neu starten oder die Firmware aktualisieren wollen
Upgrade-Modus umschalten! ==> Schaltet das Gerät in den Upgrade-Modus, um den Firmware Updater zu starten

Für Lacerta MFOC_V2 und _V3 muss der Lacerta_Motorfocus_V2 firmware updater verwendet werden. Das Verfahren zum Hochladen der Firmware ist wie folgt:
Starten Sie den Firmware-Updater, wählen Sie den Anschluss und die hochzuladende Firmware. 
Wir starten auch das Programm FMC_PC, und nachdem wir die Verbindung hergestellt haben, drücken wir die Taste "Switch Upgrade Mode!", und nach der Bestätigung im Pop-up-Fenster können wir auf dem Display sehen, dass es in den Upgrade-Modus umgeschaltet worden ist. 
Wählen Sie in dem erscheinenden Pop-up-Fenster NEIN und dann Trennen! 
Sie können dann die Aktualisierung mit dem Firmware-Updater starten.
Wenn Sie neue Bootdaten in das Eeprom laden müssen, verwenden Sie Factory Reset! anstelle des Upgrade-Modus! Nach dem Löschen des Eeproms (das auf dem Display zu sehen ist) wird angeboten, das Gerät in den Update-Modus zu versetzen. Wenn Sie diese Option wählen, wird auf dem Display angezeigt, dass sich das Gerät im Upgrade-Modus befindet, und dann wird die Verbindung getrennt! 
Sie können dann den Firmware-Updater starten.

ENGLISH:
Both MFOC V2 and MFOC V3 firmware have been redesigned
to new V2.1 and V3.1

The main changes are:
The Boot Menu can only be accessed by pressing the Esc key when powering on (pressing both keys at the same time was not possible)
Factory Reset, Eeprom Save and Upgrade mode can be accessed from the Lacerta FMC PC program!

Many rarely used functions have been removed:
- Backlash modes
- FullStepMode
- Offset
- Permanent Focus
These have significantly reduced the size of the FW, so you can expect a more stable operation of the FW!

Backlash now only works with a one-sided approach. You can select the compensation direction in the Focuser menu. If the compensation direction is set to IN, the OUT direction will always be the last direction after stopping and vice versa!

All settings are available from the new Ascom driver Setup panel. Important: Older ASCOM driver versions cannot be used (only from LacertaMFOC-ASCOM-driver_V3.0.0)

The Lacerta_FMC_PC pogram can be used to operate the controller (even without ASCOM driver installed). It can be used to change the setup data and to issue move and stop commands.
More specific where you can enter a numeric value, e.g. to set motor currents. Pressing the Save button (but you can also double-press Enter if you enter a number in the field) will send the value you enter to the controller. The controller may overwrite the value sent depending on its own capabilities.
For example:
The controller can be set to 160, 400, 600 and 800mA. If we send 1000, it will be 800mA for V2 and 600mA for V3. If we send in 456, it will be 400mA for both controllers.
The difference between V2 and V3 is that the V3 can take a max current of 600mA! Otherwise the firmware is exactly the same.

There are also some special functions:
Move Home! ==> Move Home ==> moves the shutter to position 0
Read Eeprom! ==> Saves the contents of the Eeprom to a file (C:\Users\...\AppData\Roaming\Lacerta_FMC)(Saves the Log file here as well).
Factory Reset! ==> Erases the contents of Eeprom, then you can choose to reboot the device or update the firmware
Switch Upgrade Mode! ==> Puts the device into Upgrade Mode to start the Firmware Updater

For Lacerta MFOC_V2 and _V3, the Lacerta_Motorfocus_V2 firmware updater must be used. The procedure for firmware upload is as follows:
Start the firmware updater, select the port and the firmware to be uploaded. 
We also start the FMC_PC program, and after connecting, we press the "Switch Upgrade Mode!" button and after confirming in the pop-up window, we can see on the display that it has been switched to upgrade mode. 
In the pop-up window that appears, select NO and then Disconnect! 
You can then start the upgrade on the firmware updater.
If you need to upload new boot data to Eeprom, use Factory Reset! instead of Upgrade Mode! After clearing Eeprom (which you can see on the display), it will offer to put the device into Update Mode. If you choose this, you will see on the display that the device is in Upgrade Mode and then Disconnect! 
You can then start the firmware updater.

UNGARISCH:
Mind az MFOC V2, mind az MFOC V3 firmware átalakult!
A fontosabb változások:
A Boot Menü elérése bekapcsoláskor csak az Esc gomb nyomvatartásával történik. (a két gomb egyszerre nyomvatartása akadályokba ütközött)
A Factory Reset, az Eeprom mentés és az Upgrade módba kapcsolás a Lacerta FMC PC programból is elérhetõ!

Sok fölösleges funkció kikerült:
- Backlash módok
- FullStepMode
- Offset
- Permanens Focus
Ezeknek köszönhetõen a FW mérete jelentõsen csökkent, így az eszlöz stabilabb mûködése várható!

A Backlash mostantól csak egyoldalról megközelítéssel mûködik. Kiválasztható a kompenzálás iránya a Focuser menüben. Ha a kompenzáció irányát IN-re állítjuk, akkor mindíg OUT irány lesz az utolsó irány megállás után és fordítva!

Az összes beállítás az új Ascom driver Setup paneljáról elérhetõ. Fontos, hogy a régebbi ASCOM driver változatok nem használhatóak! (LacertaMFOC-ASCOM-driver_V3.0.0)

A vezérlõ mûködtetésére használható a Lacerta_FMC_PC pogram (ASCOM driver telepítése nélkül is). Segítségével a beállítási adatokat lehet megváltoztatni, illetve mozgatási és megállítási parancsokat is adhatunk ki.
Különlegesebb ahol számszerû értéket adhatunk meg, pl. a motoráramok beállítása. A Save gomb megnyomásával (de ha beírunk egy számot a mezõbe, dupla Entert is nyomhatunk) a megadott értéket a vezérlõbe küldjük. A vezérlõ saját adottságai függvényében felül írhatja a beküldött értéket.
Például:
A vezérlõbe 160, 400, 600 és 800mA állítható. Ha beküldünk 1000-t, akkor 800mA lesz a V2 esetében és 600mA a V3 esetében. Ha 456-t küldünk be, akkor 400mA lesz minkét vezérlõnél.
A különbség a V2 és V3 között, hogy a V3 max 600mA áramot tud elviselni! Egyebekben teljesen egyforma a firmware.

Ezen kívül néhány speciális funkciót is találunk benne:
Move Home! ==> 0 pozícióra mozgatja a kihuzatot
Read Eeprom! ==> Az Eeprom tartalmát fájlba menti (C:\Users\...\AppData\Roaming\Lacerta_FMC)(Ide menti a Log fájlt is)
Factory Reset! ==> Az Eeprom tartalmát törli, utána válaszhatunk, hogy újraindítjuk az eszközt, vagy frissítjük a firmwaret
Switch Upgrade Mode! ==> Upgrade módba helyezi a készüléket, hogy indíthassük a Firmware Updatert

A Lacerta MFOC_V2 és _V3-hoz a Lacerta_Motorfocus_V2 firmware updatert kell használni. A firmware feltöltés menete a következõ:
A firmware updatert elindítjuk, kiválasztjuk a portot és a feltöltendõ firmwaret. 
Az FMC_PC programot is elindítjuk, majd csatlakozás után a "Switch Upgrade Mode!" gombot megnyomva a felugró ablakban történõ jóváhagyást követõen a kijelzõn láthatjuk, hogy upgrade módba került. 
A közben megjelenõ újabb felugró ablakon válasszd a NO gombot, majd Disconnect! 
Ezután a firmware updateren indíthatod a feltöltést.
Ha szükséges új induló adatokkal feltölteni az Eepromot, akkor a Factory Reset! funkciót használjuk az Upgrade Mode! helyett. Az Eeprom törlése (amit a kijelzõn is láthatunk) után felajánlja az eszköz Update módba helyezését. Ha ezt választjuk, akkor a kijelzõn láthatjuk, hogy upgrade módba került a készülék, majd Disconnect! 
Ezután a firmware updateren indíthatod a feltöltést.



LacertaMFOC-ASCOM-driver_V3.0.5/Readme_MFOC_ASCOM_driver.txt

v3.0.5 (09.11.2022)
bug fixed

v3.0.3 (22.09.2022)
bug fixed 

v3.0.1 (01.09.2022)
MFOC V2 bug fixed

v3.0.0 (30.06.2022)
This driver can be used for the following devices and firmware versions:
Lacerta FMC v1.1.xx
Lacerta MFOC v2.1.xx
Lacerta MFOC v3.1.xx

When installing, if an older version has already been installed, make sure that the old program has been completely removed!
The installation directory is deleted manually if the files remain in it during the uninstallation.
(c:\Program Files\Lacerta\Lacerta MotorFocus\..., or c:\Program Files (x86)\Lacerta\Lacerta MotorFocus\)
Start Ascom Profile Explorer, find and select Focuser Drives / ASCOM.MotorFocus.Focuser. Delete the key with the Del button. (or right click and Delete key)
Only then install the new driver!



LacertaMFOC-ASCOM-driver_V3.0.5/x64/setup.exe


LacertaMFOC-ASCOM-driver_V3.0.5/x64/SetupProject.msi


LacertaMFOC-ASCOM-driver_V3.0.5/x86/setup.exe


LacertaMFOC-ASCOM-driver_V3.0.5/x86/SetupProject.msi


MFOC_Firmware_V3.1/app.manifest
 
   
   
     
       
        
         
      
    
  

   
     
      

      
      

      
      

      
      

      
      

    
  

  
  





MFOC_Firmware_V3.1/avrdude.conf
# $Id: avrdude.conf.in 991 2011-08-26 20:50:32Z joerg_wunsch $ -*- text -*-
#
# AVRDUDE Configuration File
#
# This file contains configuration data used by AVRDUDE which describes
# the programming hardware pinouts and also provides part definitions.
# AVRDUDE's "-C" command line option specifies the location of the
# configuration file.  The "-c" option names the programmer configuration
# which must match one of the entry's "id" parameter.  The "-p" option
# identifies which part AVRDUDE is going to be programming and must match
# one of the parts' "id" parameter.
#
# Possible entry formats are:
#
#   programmer
#       id       = <id1> [, <id2> [, <id3>] ...] ;  # <idN> are quoted strings
#       desc     = <description> ;                  # quoted string
#       type     = par | stk500 | stk500v2 | stk500pp | stk500hvsp | stk500generic |
#                  stk600 | stk600pp | stk600hvsp |
#                  avr910 | butterfly | usbasp |
#                  jtagmki | jtagmkii | jtagmkii_isp | jtagmkii_dw |
#                  jtagmkII_avr32 | jtagmkii_pdi |
#                  dragon_dw | dragon_jtag | dragon_isp | dragon_pp |
#                  dragon_hvsp | dragon_pdi | arduino | wiring; # programmer type
#       baudrate = <num> ;                          # baudrate for avr910-programmer
#       vcc      = <num1> [, <num2> ... ] ;         # pin number(s)
#       reset    = <num> ;                          # pin number
#       sck      = <num> ;                          # pin number
#       mosi     = <num> ;                          # pin number
#       miso     = <num> ;                          # pin number
#       errled   = <num> ;                          # pin number
#       rdyled   = <num> ;                          # pin number
#       pgmled   = <num> ;                          # pin number
#       vfyled   = <num> ;                          # pin number
#  			usbvid   = <hexnum>;												# USB VID (Vendor ID)
#       usbpid   = <hexnum>;												#	USB PID (Product ID)
#       usbdev   = <interface>;											# USB interface or other device info 
#       usbvendor = <vendorname>;										#	USB Vendor Name
#       usbproduct = <productname>;									# USB Product Name
#       usbsn    = <serialno>;                      # USB Serial Number
#
#        To invert a bit, use = ~ <num>, the spaces are important.
#     ;
#
#   part
#       id               = <id> ;                 # quoted string
#       desc             = <description> ;        # quoted string
#       has_jtag         = <yes/no> ;             # part has JTAG i/f
#       has_debugwire    = <yes/no> ;             # part has debugWire i/f
#       has_pdi          = <yes/no> ;             # part has PDI i/f
#       has_tpi          = <yes/no> ;             # part has TPI i/f
#       devicecode       = <num> ;            # deprecated, use stk500_devcode
#       stk500_devcode   = <num> ;                # numeric
#       avr910_devcode   = <num> ;                # numeric
#       signature        = <num> <num> <num> ;    # signature bytes
#       chip_erase_delay = <num> ;                # micro-seconds
#       reset            = dedicated | io;
#       retry_pulse      = reset | sck;
#       pgm_enable       = <instruction format> ;
#       chip_erase       = <instruction format> ;
#       chip_erase_delay = <num> ;                # chip erase delay (us)
#       # STK500 parameters (parallel programming IO lines)
#       pagel            = <num> ;                # pin name in hex, i.e., 0xD7
#       bs2              = <num> ;                # pin name in hex, i.e., 0xA0
#       serial           = <yes/no> ;             # can use serial downloading
#       parallel         = <yes/no/pseudo>;       # can use par. programming
#       # STK500v2 parameters, to be taken from Atmel's XML files
#       timeout          = <num> ;
#       stabdelay        = <num> ;
#       cmdexedelay      = <num> ;
#       synchloops       = <num> ;
#       bytedelay        = <num> ;
#       pollvalue        = <num> ;
#       pollindex        = <num> ;
#       predelay         = <num> ;
#       postdelay        = <num> ;
#       pollmethod       = <num> ;
#       mode             = <num> ;
#       delay            = <num> ;
#       blocksize        = <num> ;
#       readsize         = <num> ;
#       hvspcmdexedelay  = <num> ;
#       # STK500v2 HV programming parameters, from XML
#       pp_controlstack  = <num>, <num>, ...;   # PP only
#       hvsp_controlstack = <num>, <num>, ...;  # HVSP only
#       hventerstabdelay = <num>;
#       progmodedelay    = <num>;               # PP only
#       latchcycles      = <num>;
#       togglevtg        = <num>;
#       poweroffdelay    = <num>;
#       resetdelayms     = <num>;
#       resetdelayus     = <num>;
#       hvleavestabdelay = <num>;
#       resetdelay       = <num>;
#       synchcycles      = <num>;               # HVSP only
#       chiperasepulsewidth = <num>;            # PP only
#       chiperasepolltimeout = <num>;
#       chiperasetime    = <num>;               # HVSP only
#       programfusepulsewidth = <num>;          # PP only
#       programfusepolltimeout = <num>;
#       programlockpulsewidth = <num>;          # PP only
#       programlockpolltimeout = <num>;
#       # JTAG ICE mkII parameters, also from XML files
#       allowfullpagebitstream = <yes/no> ;
#       enablepageprogramming = <yes/no> ;
#       idr              = <num> ;                # IO addr of IDR (OCD) reg.
#       rampz            = <num> ;                # IO addr of RAMPZ reg.
#       spmcr            = <num> ;                # mem addr of SPMC[S]R reg.
#       eecr             = <num> ;                # mem addr of EECR reg.
#                                                 # (only when != 0x3c)
#       is_avr32         = <yes/no> ;             # AVR32 part
#
#       memory <memtype>
#           paged           = <yes/no> ;          # yes / no
#           size            = <num> ;             # bytes
#           page_size       = <num> ;             # bytes
#           num_pages       = <num> ;             # numeric
#           min_write_delay = <num> ;             # micro-seconds
#           max_write_delay = <num> ;             # micro-seconds
#           readback_p1     = <num> ;             # byte value
#           readback_p2     = <num> ;             # byte value
#           pwroff_after_write = <yes/no> ;       # yes / no
#           read            = <instruction format> ;
#           write           = <instruction format> ;
#           read_lo         = <instruction format> ;
#           read_hi         = <instruction format> ;
#           write_lo        = <instruction format> ;
#           write_hi        = <instruction format> ;
#           loadpage_lo     = <instruction format> ;
#           loadpage_hi     = <instruction format> ;
#           writepage       = <instruction format> ;
#         ;
#     ;
#
# If any of the above parameters are not specified, the default value
# of 0 is used for numerics or the empty string ("") for string
# values.  If a required parameter is left empty, AVRDUDE will
# complain.
#
# NOTES:
#   * 'devicecode' is the device code used by the STK500 (see codes 
#       listed below)
#   * Not all memory types will implement all instructions.
#   * AVR Fuse bits and Lock bits are implemented as a type of memory.
#   * Example memory types are:
#       "flash", "eeprom", "fuse", "lfuse" (low fuse), "hfuse" (high
#       fuse), "signature", "calibration", "lock"
#   * The memory type specified on the avrdude command line must match
#     one of the memory types defined for the specified chip.
#   * The pwroff_after_write flag causes avrdude to attempt to
#     power the device off and back on after an unsuccessful write to
#     the affected memory area if VCC programmer pins are defined.  If
#     VCC pins are not defined for the programmer, a message
#     indicating that the device needs a power-cycle is printed out.
#     This flag was added to work around a problem with the
#     at90s4433/2333's; see the at90s4433 errata at:
#
#         http://www.atmel.com/atmel/acrobat/doc1280.pdf
#
# INSTRUCTION FORMATS
#
#    Instruction formats are specified as a comma seperated list of
#    string values containing information (bit specifiers) about each
#    of the 32 bits of the instruction.  Bit specifiers may be one of
#    the following formats:
#
#       '1'  = the bit is always set on input as well as output
#
#       '0'  = the bit is always clear on input as well as output
#
#       'x'  = the bit is ignored on input and output
#
#       'a'  = the bit is an address bit, the bit-number matches this bit
#              specifier's position within the current instruction byte
#
#       'aN' = the bit is the Nth address bit, bit-number = N, i.e., a12
#              is address bit 12 on input, a0 is address bit 0.
#
#       'i'  = the bit is an input data bit
#
#       'o'  = the bit is an output data bit
#
#    Each instruction must be composed of 32 bit specifiers.  The
#    instruction specification closely follows the instruction data
#    provided in Atmel's data sheets for their parts.
#
# See below for some examples.
#
#
# The following are STK500 part device codes to use for the
# "devicecode" field of the part.  These came from Atmel's software
# section avr061.zip which accompanies the application note
# AVR061 available from:
#
#      http://www.atmel.com/atmel/acrobat/doc2525.pdf
#

#define ATTINY10    0x10  /* the _old_ one that never existed! */
#define ATTINY11    0x11
#define ATTINY12    0x12
#define ATTINY15    0x13
#define ATTINY13    0x14

#define ATTINY22    0x20
#define ATTINY26    0x21
#define ATTINY28    0x22
#define ATTINY2313  0x23

#define AT90S1200   0x33

#define AT90S2313   0x40
#define AT90S2323   0x41
#define AT90S2333   0x42
#define AT90S2343   0x43

#define AT90S4414   0x50
#define AT90S4433   0x51
#define AT90S4434   0x52
#define ATMEGA48    0x59

#define AT90S8515   0x60
#define AT90S8535   0x61
#define AT90C8534   0x62
#define ATMEGA8515  0x63
#define ATMEGA8535  0x64

#define ATMEGA8     0x70
#define ATMEGA88    0x73
#define ATMEGA168   0x86

#define ATMEGA161   0x80
#define ATMEGA163   0x81
#define ATMEGA16    0x82
#define ATMEGA162   0x83
#define ATMEGA169   0x84

#define ATMEGA323   0x90
#define ATMEGA32    0x91

#define ATMEGA64    0xA0

#define ATMEGA103   0xB1
#define ATMEGA128   0xB2
#define AT90CAN128  0xB3
#define AT90CAN64   0xB3
#define AT90CAN32   0xB3

#define AT86RF401   0xD0

#define AT89START   0xE0
#define AT89S51	    0xE0
#define AT89S52	    0xE1

# The following table lists the devices in the original AVR910
# appnote:
# |Device |Signature | Code |
# +-------+----------+------+
# |tiny12 | 1E 90 05 | 0x55 |
# |tiny15 | 1E 90 06 | 0x56 |
# |       |          |      |
# | S1200 | 1E 90 01 | 0x13 |
# |       |          |      |
# | S2313 | 1E 91 01 | 0x20 |
# | S2323 | 1E 91 02 | 0x48 |
# | S2333 | 1E 91 05 | 0x34 |
# | S2343 | 1E 91 03 | 0x4C |
# |       |          |      |
# | S4414 | 1E 92 01 | 0x28 |
# | S4433 | 1E 92 03 | 0x30 |
# | S4434 | 1E 92 02 | 0x6C |
# |       |          |      |
# | S8515 | 1E 93 01 | 0x38 |
# | S8535 | 1E 93 03 | 0x68 |
# |       |          |      |
# |mega32 | 1E 95 01 | 0x72 |
# |mega83 | 1E 93 05 | 0x65 |
# |mega103| 1E 97 01 | 0x41 |
# |mega161| 1E 94 01 | 0x60 |
# |mega163| 1E 94 02 | 0x64 |

# Appnote AVR109 also has a table of AVR910 device codes, which
# lists:
# dev         avr910   signature
# ATmega8     0x77     0x1E 0x93 0x07
# ATmega8515  0x3B     0x1E 0x93 0x06
# ATmega8535  0x6A     0x1E 0x93 0x08
# ATmega16    0x75     0x1E 0x94 0x03
# ATmega162   0x63     0x1E 0x94 0x04
# ATmega163   0x66     0x1E 0x94 0x02
# ATmega169   0x79     0x1E 0x94 0x05
# ATmega32    0x7F     0x1E 0x95 0x02
# ATmega323   0x73     0x1E 0x95 0x01
# ATmega64    0x46     0x1E 0x96 0x02
# ATmega128   0x44     0x1E 0x97 0x02
#
# These codes refer to "BOOT" device codes which are apparently
# different than standard device codes, for whatever reasons
# (often one above the standard code).

# There are several extended versions of AVR910 implementations around
# in the Internet.  These add the following codes (only devices that
# actually exist are listed):

# ATmega8515	0x3A
# ATmega128	0x43
# ATmega64	0x45
# ATtiny26	0x5E
# ATmega8535	0x69
# ATmega32	0x72
# ATmega16	0x74
# ATmega8	0x76
# ATmega169	0x78

#
# Overall avrdude defaults
#
default_parallel   = "lpt1";
default_serial     = "com1";
# default_bitclock = 2.5


#
# PROGRAMMER DEFINITIONS
#

# http://wiring.org.co/
# Basically STK500v2 protocol, with some glue to trigger the
# bootloader.
programmer
  id    = "wiring";
  desc  = "Wiring";
  type  = wiring;
;

programmer
  id    = "arduino";
  desc  = "Arduino";
  type  = arduino;
;
# this will interface with the chips on these programmers:
#
# http://real.kiev.ua/old/avreal/en/adapters
# http://www.amontec.com/jtagkey.shtml, jtagkey-tiny.shtml
# http://www.olimex.com/dev/arm-usb-ocd.html, arm-usb-tiny.html
# http://www.ethernut.de/en/hardware/turtelizer/index.html
# http://elk.informatik.fh-augsburg.de/hhweb/doc/openocd/usbjtag/usbjtag.html
# http://dangerousprototypes.com/docs/FT2232_breakout_board
# http://www.ftdichip.com/Products/Modules/DLPModules.htm,DLP-2232*,DLP-USB1232H
# http://flashrom.org/FT2232SPI_Programmer
# 
# The drivers will look for a specific device and use the first one found.
# If you have mulitple devices, then look for unique information (like SN)
# And fill that in here.

programmer
  id	= "avrftdi";
  desc	= "FT2232D based generic programmer";
  type	= avrftdi;
  usbvid     = 0x0403;
  usbpid     = 0x6010;
  usbvendor  = "";
  usbproduct = "";
  usbdev     = "A";
  usbsn      = "";
#ISP-signals - lower ACBUS-Nibble (default)
  reset  = 4;
  sck    = 1;
  mosi   = 2;
  miso   = 3;
#LED SIGNALs - higher ACBUS-Nibble
#  errled = 5;
#  rdyled = 6;
#  pgmled = 7;
#  vfyled = 8;
#Buffer Signal - ADBUS - Nibble
#  buff   = 9;
;
# This is an implementation of the above with a buffer IC (74AC244) and
# 4 LEDs directly attached, active low. The buff and reset pins are
# understood (by avrdude) to be active low, so there's no
# need to invert the bits.
programmer
  id	= "2232HIO";
  desc	= "FT2232H based generic programmer";
  type	= avrftdi;
  usbvid     = 0x0403;
# Note: This PID is reserved for generic H devices and 
# should be programmed into the EEPROM
#  usbpid     = 0x8A48;
   usbpid    = 0x6010;
  usbdev = "A";
  usbvendor  = "";
  usbproduct = "";
  usbsn      = "";
#ISP-signals 
  reset  = 4;
  sck    = 1;
  mosi   = 2;
  miso   = 3;
  buff   = 5;
#LED SIGNALs 
  errled = ~ 12;
  rdyled = ~ 15;
  pgmled = ~ 14;
  vfyled = ~ 13;
;

programmer
  id    = "jtagkey";
  desc  = "Amontec JTAGKey, JTAGKey-Tiny and JTAGKey2";
  type  = avrftdi;
  usbvid     = 0x0403;
# Note: This PID is used in all JTAGKey variants
  usbpid    = 0xCFF8;
  usbdev = "A";
  usbvendor  = "";
  usbproduct = "";
  usbsn      = "";
#ISP-signals => 20 - Pin connector on JTAGKey
  reset  = 4; # TMS 7 violet
  sck    = 1; # TCK 9 white
  mosi   = 2; # TDI 5 green
  miso   = 3; # TDO 13 orange
  buff   = 5;
# VTG           VREF 1 brown with red tip
# GND           GND 20 black
# The colors are on the 20 pin breakout cable
# from Amontec
;

programmer
  id    = "avrisp";
  desc  = "Atmel AVR ISP";
  type  = stk500;
;

programmer
  id    = "avrispv2";
  desc  = "Atmel AVR ISP V2";
  type  =  stk500v2;
;

programmer
  id    = "avrispmkII";
  desc  = "Atmel AVR ISP mkII";
  type  =  stk500v2;
;

programmer
  id    = "avrisp2";
  desc  = "Atmel AVR ISP mkII";
  type  =  stk500v2;
;

programmer
  id    = "buspirate";
  desc  = "The Bus Pirate";
  type  = buspirate;
;

# This is supposed to be the "default" STK500 entry.
# Attempts to select the correct firmware version
# by probing for it.  Better use one of the entries
# below instead.
programmer
  id    = "stk500";
  desc  = "Atmel STK500";
  type  = stk500generic;
;

programmer
  id    = "stk500v1";
  desc  = "Atmel STK500 Version 1.x firmware";
  type  = stk500;
;

programmer
  id    = "mib510";
  desc  = "Crossbow MIB510 programming board";
  type  = stk500;
;

programmer
  id    = "stk500v2";
  desc  = "Atmel STK500 Version 2.x firmware";
  type  = stk500v2;
;

programmer
  id    = "stk500pp";
  desc  = "Atmel STK500 V2 in parallel programming mode";
  type  = stk500pp;
;

programmer
  id    = "stk500hvsp";
  desc  = "Atmel STK500 V2 in high-voltage serial programming mode";
  type  = stk500hvsp;
;

programmer
  id    = "stk600";
  desc  = "Atmel STK600";
  type  = stk600;
;

programmer
  id    = "stk600pp";
  desc  = "Atmel STK600 in parallel programming mode";
  type  = stk600pp;
;

programmer
  id    = "stk600hvsp";
  desc  = "Atmel STK600 in high-voltage serial programming mode";
  type  = stk600hvsp;
;

programmer
  id    = "avr910";
  desc  = "Atmel Low Cost Serial Programmer";
  type  = avr910;
;

programmer
  id    = "usbasp";
  desc  = "USBasp, http://www.fischl.de/usbasp/";
  type  = usbasp;
;

programmer
  id    = "usbtiny";
  desc  = "USBtiny simple USB programmer, http://www.ladyada.net/make/usbtinyisp/";
  type  = usbtiny;
;

programmer
  id    = "butterfly";
  desc  = "Atmel Butterfly Development Board";
  type  = butterfly;
;

programmer
  id    = "avr109";
  desc  = "Atmel AppNote AVR109 Boot Loader";
  type  = butterfly;
;

programmer
  id    = "avr911";
  desc  = "Atmel AppNote AVR911 AVROSP";
  type  = butterfly;
;
 
# suggested in http://forum.mikrokopter.de/topic-post48317.html
programmer
  id    = "mkbutterfly";
  desc  = "Mikrokopter.de Butterfly";
  type  = butterfly_mk;
;

programmer
  id    = "butterfly_mk";
  desc  = "Mikrokopter.de Butterfly";
  type  = butterfly_mk;
;

programmer
  id    = "jtagmkI";
  desc  = "Atmel JTAG ICE (mkI)";
  baudrate = 115200;    # default is 115200
  type  = jtagmki;
;

# easier to type
programmer
  id    = "jtag1";
  desc  = "Atmel JTAG ICE (mkI)";
  baudrate = 115200;    # default is 115200
  type  = jtagmki;
;

# easier to type
programmer
  id    = "jtag1slow";
  desc  = "Atmel JTAG ICE (mkI)";
  baudrate = 19200;
  type  = jtagmki;
;

programmer
  id    = "jtagmkII";
  desc  = "Atmel JTAG ICE mkII";
  baudrate = 19200;    # default is 19200
  type  = jtagmkii;
;

# easier to type
programmer
  id    = "jtag2slow";
  desc  = "Atmel JTAG ICE mkII";
  baudrate = 19200;    # default is 19200
  type  = jtagmkii;
;

# JTAG ICE mkII @ 115200 Bd
programmer
  id    = "jtag2fast";
  desc  = "Atmel JTAG ICE mkII";
  baudrate = 115200;
  type  = jtagmkii;
;

# make the fast one the default, people will love that
programmer
  id    = "jtag2";
  desc  = "Atmel JTAG ICE mkII";
  baudrate = 115200;
  type  = jtagmkii;
;

# JTAG ICE mkII in ISP mode
programmer
  id    = "jtag2isp";
  desc  = "Atmel JTAG ICE mkII in ISP mode";
  baudrate = 115200;
  type  = jtagmkii_isp;
;

# JTAG ICE mkII in debugWire mode
programmer
  id    = "jtag2dw";
  desc  = "Atmel JTAG ICE mkII in debugWire mode";
  baudrate = 115200;
  type  = jtagmkii_dw;
;

# JTAG ICE mkII in AVR32 mode
programmer
  id    = "jtagmkII_avr32";
  desc  = "Atmel JTAG ICE mkII im AVR32 mode";
  baudrate = 115200;
  type  = jtagmkii_avr32;
;

# JTAG ICE mkII in AVR32 mode
programmer
  id    = "jtag2avr32";
  desc  = "Atmel JTAG ICE mkII im AVR32 mode";
  baudrate = 115200;
  type  = jtagmkii_avr32;
;

# JTAG ICE mkII in PDI mode
programmer
  id    = "jtag2pdi";
  desc  = "Atmel JTAG ICE mkII PDI mode";
  baudrate = 115200;
  type  = jtagmkii_pdi;
;

# AVR Dragon in JTAG mode
programmer
  id    = "dragon_jtag";
  desc  = "Atmel AVR Dragon in JTAG mode";
  baudrate = 115200;
  type  = dragon_jtag;
;

# AVR Dragon in ISP mode
programmer
  id    = "dragon_isp";
  desc  = "Atmel AVR Dragon in ISP mode";
  baudrate = 115200;
  type  = dragon_isp;
;

# AVR Dragon in PP mode
programmer
  id    = "dragon_pp";
  desc  = "Atmel AVR Dragon in PP mode";
  baudrate = 115200;
  type  = dragon_pp;
;

# AVR Dragon in HVSP mode
programmer
  id    = "dragon_hvsp";
  desc  = "Atmel AVR Dragon in HVSP mode";
  baudrate = 115200;
  type  = dragon_hvsp;
;

# AVR Dragon in debugWire mode
programmer
  id    = "dragon_dw";
  desc  = "Atmel AVR Dragon in debugWire mode";
  baudrate = 115200;
  type  = dragon_dw;
;

# AVR Dragon in PDI mode
programmer
  id    = "dragon_pdi";
  desc  = "Atmel AVR Dragon in PDI mode";
  baudrate = 115200;
  type  = dragon_pdi;
;

programmer
  id    = "pavr";
  desc  = "Jason Kyle's pAVR Serial Programmer";
  type  = avr910;
;

# Parallel port programmers.

programmer
  id    = "bsd";
  desc  = "Brian Dean's Programmer, http://www.bsdhome.com/avrdude/";
  type  = par;
  vcc   = 2, 3, 4, 5;
  reset = 7;
  sck   = 8;
  mosi  = 9;
  miso  = 10;
;

programmer
  id    = "stk200";
  desc  = "STK200";
  type  = par;
  buff  = 4, 5;
  sck   = 6;
  mosi  = 7;
  reset = 9;
  miso  = 10;
;

# The programming dongle used by the popular Ponyprog
# utility.  It is almost similar to the STK200 one,
# except that there is a LED indicating that the
# programming is currently in progress.

programmer
  id    = "pony-stk200";
  desc  = "Pony Prog STK200";
  type  = par;
  buff  = 4, 5;
  sck   = 6;
  mosi  = 7;
  reset = 9;
  miso  = 10;
  pgmled = 8; 
;

programmer
  id    = "dt006";
  desc  = "Dontronics DT006";
  type  = par;
  reset = 4;
  sck   = 5;
  mosi  = 2;
  miso  = 11;
;

programmer
  id    = "bascom";
  desc  = "Bascom SAMPLE programming cable";
  type  = par;
  reset = 4;
  sck   = 5;
  mosi  = 2;
  miso  = 11;
;

programmer
  id     = "alf";
  desc   = "Nightshade ALF-PgmAVR, http://nightshade.homeip.net/";
  type   = par;
  vcc    = 2, 3, 4, 5;
  buff   = 6;
  reset  = 7;
  sck    = 8;
  mosi   = 9;
  miso   = 10;
  errled = 1;
  rdyled = 14;
  pgmled = 16;
  vfyled = 17;
;

programmer
  id    = "sp12";
  desc  = "Steve Bolt's Programmer";
  type  = par;
  vcc   = 4,5,6,7,8;
  reset = 3;
  sck   = 2;
  mosi  = 9;
  miso  = 11;
;

programmer
  id     = "picoweb";
  desc   = "Picoweb Programming Cable, http://www.picoweb.net/";
  type   = par;
  reset  = 2;
  sck    = 3;
  mosi   = 4;
  miso   = 13;
;

programmer
  id    = "abcmini";
  desc  = "ABCmini Board, aka Dick Smith HOTCHIP";
  type  = par;
  reset = 4;
  sck   = 3;
  mosi  = 2;
  miso  = 10;
;

programmer
  id    = "futurlec";
  desc  = "Futurlec.com programming cable.";
  type  = par;
  reset = 3;
  sck   = 2;
  mosi  = 1;
  miso  = 10;
;


# From the contributor of the "xil" jtag cable:
# The "vcc" definition isn't really vcc (the cable gets its power from
# the programming circuit) but is necessary to switch one of the
# buffer lines (trying to add it to the "buff" lines doesn't work in 
# avrdude versions before 5.5j).
# With this, TMS connects to RESET, TDI to MOSI, TDO to MISO and TCK
# to SCK (plus vcc/gnd of course)
programmer
  id    = "xil";
  desc  = "Xilinx JTAG cable";
  type  = par;
  mosi  = 2;
  sck   = 3;
  reset = 4;
  buff  = 5;
  miso  = 13;
  vcc   = 6;
;


programmer
  id = "dapa";
  desc = "Direct AVR Parallel Access cable";
  type = par;
  vcc   = 3;
  reset = 16;
  sck = 1;
  mosi = 2;
  miso = 11;
;

programmer
  id    = "atisp";
  desc  = "AT-ISP V1.1 programming cable for AVR-SDK1 from <http://micro-research.co.th/> micro-research.co.th";
  type  = par;
  reset = ~6;
  sck   = ~8;
  mosi  = ~7;
  miso  = ~10;
;

programmer
  id    = "ere-isp-avr";
  desc  = "ERE ISP-AVR <http://www.ere.co.th/download/sch050713.pdf>";
  type  = par;
  reset = ~4;
  sck   = 3;
  mosi  = 2;
  miso  = 10;
;

programmer
  id    = "blaster";
  desc  = "Altera ByteBlaster";
  type  = par;
  sck   = 2;
  miso  = 11;
  reset = 3;
  mosi  = 8;
  buff  = 14;
;

# It is almost same as pony-stk200, except vcc on pin 5 to auto
# disconnect port (download on http://electropol.free.fr)
programmer
  id    = "frank-stk200";
  desc  = "Frank STK200";
  type  = par;
  vcc   = 5;
  sck   = 6;
  mosi  = 7;
  reset = 9;
  miso  = 10;
  pgmled = 8;
;

# The AT98ISP Cable is a simple parallel dongle for AT89 family.
# http://www.atmel.com/dyn/products/tools_card.asp?tool_id=2877
programmer
id = "89isp";
desc = "Atmel at89isp cable";
type = par;
reset = 17;
sck = 1;
mosi = 2;
miso = 10;
;


#
# some ultra cheap programmers use bitbanging on the 
# serialport.
#
# PC - DB9 - Pins for RS232:
#
# GND   5   -- |O
#              |   O| <-   9   RI
# DTR   4   <- |O   |
#              |   O| <-   8   CTS
# TXD   3   <- |O   |
#              |   O| ->   7   RTS
# RXD   2   -> |O   |
#              |   O| <-   6   DSR
# DCD   1   -> |O
#
# Using RXD is currently not supported.
# Using RI is not supported under Win32 but is supported under Posix.

# serial ponyprog design (dasa2 in uisp)
# reset=!txd sck=rts mosi=dtr miso=cts

programmer
  id    = "ponyser";
  desc  = "design ponyprog serial, reset=!txd sck=rts mosi=dtr miso=cts";
  type  = serbb;
  reset = ~3;
  sck   = 7;
  mosi  = 4;
  miso  = 8;
;

# Same as above, different name
# reset=!txd sck=rts mosi=dtr miso=cts

programmer
  id    = "siprog";
  desc  = "Lancos SI-Prog <http://www.lancos.com/siprogsch.html>";
  type  = serbb;
  reset = ~3;
  sck   = 7;
  mosi  = 4;
  miso  = 8;
;

# unknown (dasa in uisp)
# reset=rts sck=dtr mosi=txd miso=cts

programmer
  id    = "dasa";
  desc  = "serial port banging, reset=rts sck=dtr mosi=txd miso=cts";
  type  = serbb;
  reset = 7;
  sck   = 4;
  mosi  = 3;
  miso  = 8;
;

# unknown (dasa3 in uisp)
# reset=!dtr sck=rts mosi=txd miso=cts

programmer
  id    = "dasa3";
  desc  = "serial port banging, reset=!dtr sck=rts mosi=txd miso=cts";
  type  = serbb;
  reset = ~4;
  sck   = 7;
  mosi  = 3;
  miso  = 8;
;

# C2N232i (jumper configuration "auto")
# reset=dtr sck=!rts mosi=!txd miso=!cts

programmer
  id    = "c2n232i";
  desc  = "serial port banging, reset=dtr sck=!rts mosi=!txd miso=!cts";
  type  = serbb;
  reset = 4;
  sck   = ~7;
  mosi  = ~3;
  miso  = ~8;
;

#
# PART DEFINITIONS
#

#------------------------------------------------------------
# ATtiny11
#------------------------------------------------------------

# This is an HVSP-only device.

part
    id                  = "t11";
    desc                = "ATtiny11";
    stk500_devcode      = 0x11;
    signature           = 0x1e 0x90 0x04;
    chip_erase_delay    = 20000;

    timeout		= 200;
    hvsp_controlstack     =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x00,
        0x68, 0x78, 0x68, 0x68, 0x00, 0x00, 0x68, 0x78,
        0x78, 0x00, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 50;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

    memory "eeprom"
        size            = 64;
	blocksize	= 64;
	readsize	= 256;
	delay		= 5;
    ;

    memory "flash"
        size            = 1024;
	blocksize	= 128;
	readsize	= 256;
	delay		= 3;
    ;

    memory "signature"
        size            = 3;
    ;

    memory "lock"
        size            = 1;
    ;

    memory "calibration"
        size            = 1;
    ;

    memory "fuse"
        size            = 1;
    ;
;

#------------------------------------------------------------
# ATtiny12
#------------------------------------------------------------

part
    id                  = "t12";
    desc                = "ATtiny12";
    stk500_devcode      = 0x12;
    avr910_devcode      = 0x55;
    signature           = 0x1e 0x90 0x05;
    chip_erase_delay    = 20000;
    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x00,
        0x68, 0x78, 0x68, 0x68, 0x00, 0x00, 0x68, 0x78,
        0x78, 0x00, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 50;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

    memory "eeprom"
        size            = 64;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0    x x x x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0    x x x x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	mode		= 0x04;
	delay		= 8;
	blocksize	= 64;
	readsize	= 256;
    ;

    memory "flash"
        size            = 1024;
        min_write_delay = 4500;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0  0  1  0   0  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        read_hi         = "  0  0  1  0   1  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        write_lo        = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        write_hi        = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

	mode		= 0x04;
	delay		= 5;
	blocksize	= 128;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x o o x";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 i i 1",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
    ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0  0  0    o o o o  o o o o";
    ;

    memory "fuse"
        size            = 1;
        read            = "0  1  0  1   0  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    o o o o  o o o o";

        write           = "1  0  1  0   1  1  0  0    1 0 1 x  x x x x",
                          "x  x  x  x   x  x  x  x    i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
    ;
;

#------------------------------------------------------------
# ATtiny13
#------------------------------------------------------------

part
    id                  = "t13";
    desc                = "ATtiny13";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x0E, 0x1E;
     eeprom_instr  = 0xBB, 0xFE, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x0E, 0xB4, 0x0E, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
    stk500_devcode      = 0x14;
    signature           = 0x1e 0x90 0x07;
    chip_erase_delay    = 4000;
    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack     =
	0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 90;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

    memory "eeprom"
        size            = 64;
        page_size       = 4;
        min_write_delay = 4000;
        max_write_delay = 4000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0    0 0 0 x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0    0 0 0 x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x   x  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 5;
	blocksize	= 4;
	readsize	= 256;
    ;

    memory "flash"
        paged           = yes;
        size            = 1024;
        page_size       = 32;
        num_pages       = 32;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0  0  1  0   0  0  0  0",
                          "  0  0  0  0   0  0  0 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        read_hi         = "  0  0  1  0   1  0  0  0",
                          "  0  0  0  0   0  0  0 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        loadpage_lo     = "  0  1  0  0   0  0  0  0",
                          "  0  0  0  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        loadpage_hi     = "  0  1  0  0   1  0  0  0",
                          "  0  0  0  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        writepage       = "  0  1  0  0   1  1  0  0",
                          "  0  0  0  0   0  0  0 a8",
                          " a7 a6 a5 a4   x  x  x  x",
                          "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    0 0 0 x  x x x x",
                          "x  x  x  x   x  x a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;

	read            = "0  1  0  1   1  0  0  0    0 0 0 0  0 0 0 0",
                          "x  x  x  x   x  x  x  x    x x o o  o o o o";

        write           = "1  0  1  0   1  1  0  0    1 1 1 x  x x x x",
                          "x  x  x  x   x  x  x  x    1 1 i i  i i i i";
    ;

    memory "calibration"
        size            = 2;
        read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                          "0  0  0  0   0  0  0 a0    o o o o  o o o o";
    ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
      ;

;


#------------------------------------------------------------
# ATtiny15
#------------------------------------------------------------

part
    id                  = "t15";
    desc                = "ATtiny15";
    stk500_devcode      = 0x13;
    avr910_devcode      = 0x56;
    signature           = 0x1e 0x90 0x06;
    chip_erase_delay    = 8200;
    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x00,
        0x68, 0x78, 0x68, 0x68, 0x00, 0x00, 0x68, 0x78,
        0x78, 0x00, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 5;
    synchcycles         = 6;
    latchcycles         = 16;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 50;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

    memory "eeprom"
        size            = 64;
        min_write_delay = 8200;
        max_write_delay = 8200;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0    x x x x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0    x x x x  x x x x",
                          "x  x a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	mode		= 0x04;
	delay		= 10;
	blocksize	= 64;
	readsize	= 256;
    ;

    memory "flash"
        size            = 1024;
        min_write_delay = 4100;
        max_write_delay = 4100;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0  0  1  0   0  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        read_hi         = "  0  0  1  0   1  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        write_lo        = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        write_hi        = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

	mode		= 0x04;
	delay		= 5;
	blocksize	= 128;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x o o x";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 i i 1",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
    ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0  0  0    o o o o  o o o o";
    ;

    memory "fuse"
        size            = 1;
        read            = "0  1  0  1   0  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    o o o o  x x o o";

        write           = "1  0  1  0   1  1  0  0    1 0 1 x  x x x x",
                          "x  x  x  x   x  x  x  x    i i i i  1 1 i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
    ;
;

#------------------------------------------------------------
# AT90s1200
#------------------------------------------------------------

part
    id               = "1200";
    desc             = "AT90S1200";
    stk500_devcode   = 0x33;
    avr910_devcode   = 0x13;
    signature        = 0x1e 0x90 0x01;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 1;
    bytedelay		= 0;
    pollindex		= 0;
    pollvalue		= 0xFF;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 64;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = "1 0  1  0   0  0  0  0   x x x x  x x x x", 
                          "x x a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = "1 1  0  0   0  0  0  0   x x x x  x x x x",
                          "x x a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 20;
	blocksize	= 32;
	readsize	= 256;
      ;
    memory "flash"
        size            = 1024;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x   x   x  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x   x   x  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x   x   x  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x   x   x  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x02;
	delay		= 15;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
      ;
    memory "lock"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
  ;

#------------------------------------------------------------
# AT90s4414
#------------------------------------------------------------

part
    id               = "4414";
    desc             = "AT90S4414";
    stk500_devcode   = 0x50;
    avr910_devcode   = 0x28;
    signature        = 0x1e 0x92 0x01;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 256;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x80;
        readback_p2     = 0x7f;
        read            = " 1  0  1  0   0  0  0  0  x x x x  x x x a8", 
                          "a7 a6 a5 a4 a3 a2 a1 a0   o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0   x x x x  x x x a8",
                          "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;
    memory "flash"
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x7f;
        readback_p2     = 0x7f;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
	size		= 1;
      ;
    memory "lock"
	size		= 1;
	write		= "1  0  1  0   1  1  0  0   1  1  1  1   1  i  i  1",
			  "x  x  x  x   x  x  x  x   x  x  x  x   x  x  x  x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
  ;

#------------------------------------------------------------
# AT90s2313
#------------------------------------------------------------

part
    id               = "2313";
    desc             = "AT90S2313";
    stk500_devcode   = 0x40;
    avr910_devcode   = 0x20;
    signature        = 0x1e 0x91 0x01;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 128;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x80;
        readback_p2     = 0x7f;
        read            = "1  0  1  0   0  0  0  0   x x x x  x x x x", 
                          "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0   x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;
    memory "flash"
        size            = 2048;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x7f;
        readback_p2     = 0x7f;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
      ;
    memory "lock"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 1 1 x  x i i x",
                          "x x x x  x x x x  x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
  ;

#------------------------------------------------------------
# AT90s2333
#------------------------------------------------------------

part
    id               = "2333";
##### WARNING: No XML file for device 'AT90S2333'! #####
    desc             = "AT90S2333";
    stk500_devcode   = 0x42;
    avr910_devcode   = 0x34;
    signature        = 0x1e 0x91 0x05;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 128;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0   x x x x  x x x x", 
                          "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0   x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        pwroff_after_write = yes;
        read            = "0 1 0 1  0 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 i  i i i i",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
    memory "lock"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x x x  x o o x";

        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
  ;


#------------------------------------------------------------
# AT90s2343 (also AT90s2323 and ATtiny22)
#------------------------------------------------------------

part
    id               = "2343";
    desc             = "AT90S2343";
    stk500_devcode   = 0x43;
    avr910_devcode   = 0x4c;
    signature        = 0x1e 0x91 0x03;
    chip_erase_delay = 18000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x00,
        0x68, 0x78, 0x68, 0x68, 0x00, 0x00, 0x68, 0x78,
        0x78, 0x00, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 0;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 50;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

    memory "eeprom"
        size            = 128;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0   0 0 0 0  0 0 0 0", 
                          "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0   0 0 0 0  0 0 0 0",
                          "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;
    memory "flash"
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x   x  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 128;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   o o o x  x x x o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 1  1 1 1 i",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
    memory "lock"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   o o o x  x x x o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
  ;


#------------------------------------------------------------
# AT90s4433
#------------------------------------------------------------

part
    id               = "4433";
    desc             = "AT90S4433";
    stk500_devcode   = 0x51;
    avr910_devcode   = 0x30;
    signature        = 0x1e 0x92 0x03;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 256;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = " 1  0  1  0   0  0  0  0   x x x x  x x x x", 
                          "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0   x x x x  x x x x",
                          "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        pwroff_after_write = yes;
        read            = "0 1 0 1  0 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 i  i i i i",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
    memory "lock"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x x x  x o o x";

        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
  ;

#------------------------------------------------------------
# AT90s4434
#------------------------------------------------------------

part
    id               = "4434";
##### WARNING: No XML file for device 'AT90S4434'! #####
    desc             = "AT90S4434";
    stk500_devcode   = 0x52;
    avr910_devcode   = 0x6c;
    signature        = 0x1e 0x92 0x02;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    memory "eeprom"
        size            = 256;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = " 1  0  1  0   0  0  0  0   x x x x  x x x x", 
                          "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0   x x x x  x x x x",
                          "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";
      ;
    memory "flash"
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x    x a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  0 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 i  i i i i",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
    memory "lock"
        size            = 1;
        min_write_delay = 9000;
        max_write_delay = 20000;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x x x  x o o x";

        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
      ;
  ;

#------------------------------------------------------------
# AT90s8515
#------------------------------------------------------------

part
    id               = "8515";
    desc             = "AT90S8515";
    stk500_devcode   = 0x60;
    avr910_devcode   = 0x38;
    signature        = 0x1e 0x93 0x01;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 512;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x80;
        readback_p2     = 0x7f;
        read            = " 1  0  1  0   0  0  0  0  x x x x  x x x a8", 
                          "a7 a6 a5 a4 a3 a2 a1 a0   o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0   x x x x  x x x a8",
                          "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        size            = 8192;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x7f;
        readback_p2     = 0x7f;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
	size		= 1;
      ;
    memory "lock"
	size		= 1;
	write		= "1  0  1  0   1  1  0  0   1  1  1  1   1  i  i  1",
			  "x  x  x  x   x  x  x  x   x  x  x  x   x  x  x  x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
  ;

#------------------------------------------------------------
# AT90s8535
#------------------------------------------------------------

part
    id               = "8535";
    desc             = "AT90S8535";
    stk500_devcode   = 0x61;
    avr910_devcode   = 0x68;
    signature        = 0x1e 0x93 0x03;
    chip_erase_delay = 20000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 1;

    memory "eeprom"
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0x00;
        readback_p2     = 0xff;
        read            = " 1  0  1  0   0  0  0  0   x x x x  x x x a8", 
                          "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0   x x x x  x x x a8",
                          "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        size            = 8192;
        min_write_delay = 9000;
        max_write_delay = 20000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        write_lo        = "  0   1   0   0    0   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

        write_hi        = "  0   1   0   0    1   0   0   0",
                          "  x   x   x   x  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  i   i   i   i    i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "fuse"
	size		= 1;
	read		= "0  1  0  1   1  0  0  0   x  x  x  x   x  x  x  x",
			  "x  x  x  x   x  x  x  x   x  x  x  x   x  x  x  o";
	write		= "1  0  1  0   1  1  0  0   1  0  1  1   1  1  1  i",
			  "x  x  x  x   x  x  x  x   x  x  x  x   x  x  x  x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
    memory "lock"
	size		= 1;
	read		= "0  1  0  1   1  0  0  0   x  x  x  x   x  x  x  x",
			  "x  x  x  x   x  x  x  x   o  o  x  x   x  x  x  x";
	write		= "1  0  1  0   1  1  0  0   1  1  1  1   1  i  i  1",
			  "x  x  x  x   x  x  x  x   x  x  x  x   x  x  x  x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
  ;

#------------------------------------------------------------
# ATmega103
#------------------------------------------------------------

part
    id               = "m103";
    desc             = "ATMEGA103";
    stk500_devcode   = 0xB1;
    avr910_devcode   = 0x41;
    signature        = 0x1e 0x97 0x01;
    chip_erase_delay = 112000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x8E, 0x9E, 0x2E, 0x3E, 0xAE, 0xBE,
        0x4E, 0x5E, 0xCE, 0xDE, 0x6E, 0x7E, 0xEE, 0xDE,
        0x66, 0x76, 0xE6, 0xF6, 0x6A, 0x7A, 0xEA, 0x7A,
        0x7F, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 15;
    chiperasepolltimeout = 0;
    programfusepulsewidth = 2;
    programfusepolltimeout = 0;
    programlockpulsewidth = 0;
    programlockpolltimeout = 10;

    memory "eeprom"
        size            = 4096;
        min_write_delay = 4000;
        max_write_delay = 9000;
        readback_p1     = 0x80;
        readback_p2     = 0x7f;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 22000;
        max_write_delay = 56000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x11;
	delay		= 70;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "fuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0  x x x x  x x x x",
                          "x x x x  x x x x  x x o x  o 1 o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 1  i 1 i i",
                          "x x x x  x x x x  x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x x x x  x o o x";

        write           = "1 0 1 0  1 1 0 0   1 1 1 1  1 i i 1",
                          "x x x x  x x x x   x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATmega64
#------------------------------------------------------------

part
    id               = "m64";
    desc             = "ATMEGA64";
    has_jtag         = yes;
    stk500_devcode   = 0xA0;
    avr910_devcode   = 0x45;
    signature        = 0x1e 0x96 0x02;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x22;
    spmcr               = 0x68;
    allowfullpagebitstream = yes;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 20;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";


        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x x i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 4;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 a1 a0  o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;




#------------------------------------------------------------
# ATmega128
#------------------------------------------------------------

part
    id               = "m128";
    desc             = "ATMEGA128";
    has_jtag         = yes;
    stk500_devcode   = 0xB2;
    avr910_devcode   = 0x43;
    signature        = 0x1e 0x97 0x02;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x22;
    spmcr               = 0x68;
    rampz               = 0x3b;
    allowfullpagebitstream = yes;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 12;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x x i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 4;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 a1 a0  o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90CAN128
#------------------------------------------------------------

part
    id               = "c128";
    desc             = "AT90CAN128";
    has_jtag         = yes;
    stk500_devcode   = 0xB3;
#    avr910_devcode   = 0x43;
    signature        = 0x1e 0x97 0x81;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    eecr                = 0x3f;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";


	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0  0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90CAN64
#------------------------------------------------------------

part
    id               = "c64";
    desc             = "AT90CAN64";
    has_jtag         = yes;
    stk500_devcode   = 0xB3;
#    avr910_devcode   = 0x43;
    signature        = 0x1e 0x96 0x81;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    eecr                = 0x3f;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";


	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0  0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90CAN32
#------------------------------------------------------------

part
    id               = "c32";
    desc             = "AT90CAN32";
    has_jtag         = yes;
    stk500_devcode   = 0xB3;
#    avr910_devcode   = 0x43;
    signature        = 0x1e 0x95 0x81;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    eecr                = 0x3f;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";


	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 256;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0  0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATmega16
#------------------------------------------------------------

part
    id               = "m16";
    desc             = "ATMEGA16";
    has_jtag         = yes;
    stk500_devcode   = 0x82;
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x94 0x03;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 100;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = yes;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x04;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
    memory "calibration"
        size            = 4;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 a1 a0 o o o o  o o o o";
        ;
  ;


#------------------------------------------------------------
# ATmega164P
#------------------------------------------------------------

# close to ATmega16

part
    id               = "m164p";
    desc             = "ATMEGA164P";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x94 0x0a;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;


#------------------------------------------------------------
# ATmega324P
#------------------------------------------------------------

# similar to ATmega164P

part
    id               = "m324p";
    desc             = "ATMEGA324P";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x95 0x08;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;


#------------------------------------------------------------
# ATmega324PA
#------------------------------------------------------------

# similar to ATmega324P

part
    id               = "m324pa";
    desc             = "ATmega324PA";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x95 0x11;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;


#------------------------------------------------------------
# ATmega644
#------------------------------------------------------------

# similar to ATmega164

part
    id               = "m644";
    desc             = "ATMEGA644";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x96 0x09;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;

#------------------------------------------------------------
# ATmega644P
#------------------------------------------------------------

# similar to ATmega164p

part
    id               = "m644p";
    desc             = "ATMEGA644P";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x96 0x0a;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;



#------------------------------------------------------------
# ATmega1284P
#------------------------------------------------------------

# similar to ATmega164p

part
    id               = "m1284p";
    desc             = "ATMEGA1284P";
    has_jtag         = yes;
    stk500_devcode   = 0x82; # no STK500v1 support, use the ATmega16 one
    avr910_devcode   = 0x74;
    signature        = 0x1e 0x97 0x05;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;



#------------------------------------------------------------
# ATmega162
#------------------------------------------------------------

part
    id               = "m162";
    desc             = "ATMEGA162";
    has_jtag         = yes;
    stk500_devcode   = 0x83;
    avr910_devcode   = 0x63;
    signature        = 0x1e 0x94 0x04;
    chip_erase_delay = 9000;
    pagel            = 0xd7;
    bs2              = 0xa0;

    idr              = 0x04;
    spmcr            = 0x57;
    allowfullpagebitstream = yes;

    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";
       mode        = 0x41;
    delay       = 10;
    blocksize   = 128;
    readsize    = 256;  

        ;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

                read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

                write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
        ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 16000;
        max_write_delay = 16000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 16000;
        max_write_delay = 16000;

        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
        ;

    memory "efuse"
        size            = 1;
        min_write_delay = 16000;
        max_write_delay = 16000;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  1 1 1 1  1 i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 16000;
        max_write_delay = 16000;

        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        ;

    memory "signature"
        size            = 3;

        read            = "0  0  1  1   0  0  0  0   0  0  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
        ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 x x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
;



#------------------------------------------------------------
# ATmega163
#------------------------------------------------------------

part
    id               = "m163";
    desc             = "ATMEGA163";
    stk500_devcode   = 0x81;
    avr910_devcode   = 0x64;
    signature        = 0x1e 0x94 0x02;
    chip_erase_delay = 32000;
    pagel            = 0xd7;
    bs2              = 0xa0;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 30;
    programfusepulsewidth = 0;
    programfusepolltimeout = 2;
    programlockpulsewidth = 0;
    programlockpolltimeout = 2;


   memory "eeprom"
        size            = 512;
        min_write_delay = 4000;
        max_write_delay = 4000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";
        mode            = 0x41;
        delay           = 20;
        blocksize       = 4;
        readsize        = 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 16000;
        max_write_delay = 16000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x11;
	delay		= 20;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o x x  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i 1 1  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  1 o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   1 1 1 1  1 i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  0 x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   x x x x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega169
#------------------------------------------------------------

part
    id               = "m169";
    desc             = "ATMEGA169";
    has_jtag         = yes;
    stk500_devcode   = 0x85;
    avr910_devcode   = 0x78;
    signature        = 0x1e 0x94 0x05;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega329
#------------------------------------------------------------

part
    id               = "m329";
    desc             = "ATMEGA329";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x95 0x03;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega329P
#------------------------------------------------------------
# Identical to ATmega329 except of the signature

part
    id               = "m329p";
    desc             = "ATMEGA329P";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x95 0x0b;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega3290
#------------------------------------------------------------

# identical to ATmega329

part
    id               = "m3290";
    desc             = "ATMEGA3290";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x95 0x04;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a3   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega3290P
#------------------------------------------------------------

# identical to ATmega3290 except of the signature

part
    id               = "m3290p";
    desc             = "ATMEGA3290P";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x95 0x0c;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a3   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega649
#------------------------------------------------------------

part
    id               = "m649";
    desc             = "ATMEGA649";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x96 0x03;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega6490
#------------------------------------------------------------

# identical to ATmega649

part
    id               = "m6490";
    desc             = "ATMEGA6490";
    has_jtag         = yes;
#    stk500_devcode   = 0x85; # no STK500 support, only STK500v2
#    avr910_devcode   = 0x?;  # try the ATmega169 one:
    avr910_devcode   = 0x75;
    signature        = 0x1e 0x96 0x04;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;

   memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0   0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega32
#------------------------------------------------------------

part
    id               = "m32";
    desc             = "ATMEGA32";
    has_jtag         = yes;
    stk500_devcode   = 0x91;
    avr910_devcode   = 0x72;
    signature        = 0x1e 0x95 0x02;
    chip_erase_delay = 9000;
    pagel            = 0xd7;
    bs2              = 0xa0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = yes;

   memory "eeprom"
        paged           = no;   /* leave this "no" */
        page_size       = 4;    /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x  a9  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x04;
	delay		= 10;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o o";
      ;

    memory "calibration"
        size            = 4;
        read            = "0 0 1 1  1 0 0 0    0 0 x x  x x x x",
                          "0 0 0 0  0 0 a1 a0  o o o o  o o o o";
      ;
  ;

#------------------------------------------------------------
# ATmega161
#------------------------------------------------------------

part
    id               = "m161";
    desc             = "ATMEGA161";
    stk500_devcode   = 0x80;
    avr910_devcode   = 0x60;
    signature        = 0x1e 0x94 0x01;
    chip_erase_delay = 28000;
    pagel            = 0xd7;
    bs2              = 0xa0;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";
    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 0;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 30;
    programfusepulsewidth = 0;
    programfusepolltimeout = 2;
    programlockpulsewidth = 0;
    programlockpolltimeout = 2;

   memory "eeprom"
        size            = 512;
        min_write_delay = 3400;
        max_write_delay = 3400;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 5;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 14000;
        max_write_delay = 14000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  x   x   x a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 16;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "fuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   x x x x  x x x x",
                          "x x x x  x x x x   x o x o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 x  x x x x",
                          "x x x x  x x x x   1 i 1 i  i i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATmega8
#------------------------------------------------------------

part
    id               = "m8";
    desc             = "ATMEGA8";
    stk500_devcode   = 0x70;
    avr910_devcode   = 0x76;
    signature        = 0x1e 0x93 0x07;
    pagel            = 0xd7;
    bs2              = 0xc2;
    chip_erase_delay = 10000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 2;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        size            = 512;
        page_size       = 4;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 20;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 10;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 4;
        read            = "0  0  1  1   1  0  0  0   0  0  x  x   x  x  x  x",
                          "0  0  0  0   0  0 a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;



#------------------------------------------------------------
# ATmega8515
#------------------------------------------------------------

part
    id               = "m8515";
    desc             = "ATMEGA8515";
    stk500_devcode   = 0x63;
    avr910_devcode   = 0x3A;
    signature        = 0x1e 0x93 0x06;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
 read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

 write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 20;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 4;
        read            = "0 0 1 1  1 0 0 0     0 0 x x  x x x x",
                          "0 0 0 0  0 0 a1 a0   o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;




#------------------------------------------------------------
# ATmega8535
#------------------------------------------------------------

part
    id               = "m8535";
    desc             = "ATMEGA8535";
    stk500_devcode   = 0x64;
    avr910_devcode   = 0x69;
    signature        = 0x1e 0x93 0x08;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 6;
    togglevtg           = 0;
    poweroffdelay       = 0;
    resetdelayms        = 0;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        size            = 512;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	mode		= 0x04;
	delay		= 20;
	blocksize	= 128;
	readsize	= 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 2000;
        max_write_delay = 2000;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 4;
        read            = "0 0 1 1  1 0 0 0   0 0 x x  x x x x",
                          "0 0 0 0  0 0 a1 a0 o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATtiny26
#------------------------------------------------------------

part
    id                  = "t26";
    desc                = "ATTINY26";
    stk500_devcode      = 0x21;
    avr910_devcode      = 0x5e;
    signature           = 0x1e 0x91 0x09;
    pagel               = 0xb3;
    bs2                 = 0xb2;
    chip_erase_delay    = 9000;
    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0xC4, 0xE4, 0xC4, 0xE4, 0xCC, 0xEC, 0xCC, 0xEC,
        0xD4, 0xF4, 0xD4, 0xF4, 0xDC, 0xFC, 0xDC, 0xFC,
        0xC8, 0xE8, 0xD8, 0xF8, 0x4C, 0x6C, 0x5C, 0x7C,
        0xEC, 0xBC, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 2;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        size            = 128;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "1  0  1  0   0  0  0  0    x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0    x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	mode		= 0x04;
	delay		= 10;
	blocksize	= 64;
	readsize	= 256;
    ;

    memory "flash"
        paged           = yes;
        size            = 2048;
        page_size       = 32;
        num_pages       = 64;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0  0  1  0   0  0  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        read_hi         = "  0  0  1  0   1  0  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        loadpage_lo     = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        loadpage_hi     = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        writepage       = "  0  1  0  0   1  1  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4   x  x  x  x",
                          "  x  x  x  x   x  x  x  x";

	mode		= 0x21;
	delay		= 6;
	blocksize	= 16;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x x o o";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 1 i i",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 9000;
        max_write_delay = 9000;
    ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  x x x i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  x x x o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 4;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

;


#------------------------------------------------------------
# ATtiny261
#------------------------------------------------------------
# Close to ATtiny26

part
    id                  = "t261";
    desc                = "ATTINY261";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x00, 0x10;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x00, 0xB4, 0x00, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
#    stk500_devcode      = 0x21;
#    avr910_devcode      = 0x5e;
    signature           = 0x1e 0x91 0x0c;
    pagel               = 0xb3;
    bs2                 = 0xb2;
    chip_erase_delay    = 4000;

    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0xC4, 0xE4, 0xC4, 0xE4, 0xCC, 0xEC, 0xCC, 0xEC,
        0xD4, 0xF4, 0xD4, 0xF4, 0xDC, 0xFC, 0xDC, 0xFC,
        0xC8, 0xE8, 0xD8, 0xF8, 0x4C, 0x6C, 0x5C, 0x7C,
        0xEC, 0xBC, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 2;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        size            = 128;
        page_size       = 4;
        num_pages       = 32;
        min_write_delay = 4000;
        max_write_delay = 4000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read            = "1  0  1  0   0  0  0  0    x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = "1  1  0  0   0  0  0  0    x x x x  x x x x",
                          "x a6 a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 4;
	readsize	= 256;
    ;

    memory "flash"
        paged           = yes;
        size            = 2048;
        page_size       = 32;
        num_pages       = 64;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read_lo         = "  0  0  1  0   0  0  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        read_hi         = "  0  0  1  0   1  0  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4  a3 a2 a1 a0",
                          "  o  o  o  o   o  o  o  o";

        loadpage_lo     = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        loadpage_hi     = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x  x  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        writepage       = "  0  1  0  0   1  1  0  0",
                          "  x  x  x  x   x  x a9 a8",
                          " a7 a6 a5 a4   x  x  x  x",
                          "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x x o o";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 1 i i",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 4500;
        max_write_delay = 4500;
    ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x x x i";

        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x x x o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0  0  0    o o o o  o o o o";
    ;

;


#------------------------------------------------------------
# ATtiny461
#------------------------------------------------------------
# Close to ATtiny261

part
    id                  = "t461";
    desc                = "ATTINY461";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x00, 0x10;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x00, 0xB4, 0x00, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
#    stk500_devcode      = 0x21;
#    avr910_devcode      = 0x5e;
    signature           = 0x1e 0x92 0x08;
    pagel               = 0xb3;
    bs2                 = 0xb2;
    chip_erase_delay    = 4000;

    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0xC4, 0xE4, 0xC4, 0xE4, 0xCC, 0xEC, 0xCC, 0xEC,
        0xD4, 0xF4, 0xD4, 0xF4, 0xDC, 0xFC, 0xDC, 0xFC,
        0xC8, 0xE8, 0xD8, 0xF8, 0x4C, 0x6C, 0x5C, 0x7C,
        0xEC, 0xBC, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 2;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        size            = 256;
        page_size       = 4;
        num_pages       = 64;
        min_write_delay = 4000;
        max_write_delay = 4000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read            = " 1  0  1  0   0  0  0  0    x x x x  x x x x",
                          "a7 a6 a5 a4  a3 a2 a1 a0    o o o o  o o o o";

        write           = " 1  1  0  0   0  0  0  0    x x x x  x x x x",
                          "a7 a6 a5 a4  a3 a2 a1 a0    i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 4;
	readsize	= 256;
    ;

    memory "flash"
        paged           = yes;
        size            = 4096;
        page_size       = 64;
        num_pages       = 64;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read_lo         = "  0  0  1  0   0   0  0  0",
                          "  x  x  x  x   x a10 a9 a8",
                          " a7 a6 a5 a4  a3  a2 a1 a0",
                          "  o  o  o  o   o   o  o  o";

        read_hi         = "  0  0  1  0   1   0  0  0",
                          "  x  x  x  x   x a10 a9 a8",
                          " a7 a6 a5 a4  a3  a2 a1 a0",
                          "  o  o  o  o   o   o  o  o";

        loadpage_lo     = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        loadpage_hi     = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        writepage       = "  0  1  0  0   1   1  0  0",
                          "  x  x  x  x   x a10 a9 a8",
                          " a7 a6 a5  x   x   x  x  x",
                          "  x  x  x  x   x   x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x x o o";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 1 i i",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 4500;
        max_write_delay = 4500;
    ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x x x i";

        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x x x o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0  0  0    o o o o  o o o o";
    ;

;


#------------------------------------------------------------
# ATtiny861
#------------------------------------------------------------
# Close to ATtiny461

part
    id                  = "t861";
    desc                = "ATTINY861";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x00, 0x10;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x00, 0xB4, 0x00, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
#    stk500_devcode      = 0x21;
#    avr910_devcode      = 0x5e;
    signature           = 0x1e 0x93 0x0d;
    pagel               = 0xb3;
    bs2                 = 0xb2;
    chip_erase_delay    = 4000;

    pgm_enable          = "1 0 1 0  1 1 0 0   0 1 0 1  0 0 1 1",
                          "x x x x  x x x x   x x x x  x x x x";

    chip_erase          = "1 0 1 0  1 1 0 0   1 0 0 x  x x x x",
                          "x x x x  x x x x   x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 0;

    pp_controlstack     =
        0xC4, 0xE4, 0xC4, 0xE4, 0xCC, 0xEC, 0xCC, 0xEC,
        0xD4, 0xF4, 0xD4, 0xF4, 0xDC, 0xFC, 0xDC, 0xFC,
        0xC8, 0xE8, 0xD8, 0xF8, 0x4C, 0x6C, 0x5C, 0x7C,
        0xEC, 0xBC, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 2;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        size            = 512;
        num_pages       = 128;
        page_size       = 4;
        min_write_delay = 4000;
        max_write_delay = 4000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read            = " 1  0  1  0   0  0  0  0    x x x x  x x x a8",
                          "a7 a6 a5 a4  a3 a2 a1 a0    o o o o  o o o  o";

        write           = " 1  1  0  0   0  0  0  0    x x x x  x x x a8",
                          "a7 a6 a5 a4  a3 a2 a1 a0    i i i i  i i i  i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 4;
	readsize	= 256;
    ;

    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;

        read_lo         = "  0  0  1  0   0   0  0  0",
                          "  x  x  x  x a11 a10 a9 a8",
                          " a7 a6 a5 a4  a3  a2 a1 a0",
                          "  o  o  o  o   o   o  o  o";

        read_hi         = "  0  0  1  0   1   0  0  0",
                          "  x  x  x  x a11 a10 a9 a8",
                          " a7 a6 a5 a4  a3  a2 a1 a0",
                          "  o  o  o  o   o   o  o  o";

        loadpage_lo     = "  0  1  0  0   0  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        loadpage_hi     = "  0  1  0  0   1  0  0  0",
                          "  x  x  x  x   x  x  x  x",
                          "  x  x  x a4  a3 a2 a1 a0",
                          "  i  i  i  i   i  i  i  i";

        writepage       = "  0  1  0  0   1   1  0  0",
                          "  x  x  x  x a11 a10 a9 a8",
                          " a7 a6 a5  x   x   x  x  x",
                          "  x  x  x  x   x   x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
    ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0 a1 a0    o o o o  o o o o";
    ;

    memory "lock"
        size            = 1;
        read            = "0  1  0  1   1  0  0  0    x x x x  x x x x",
                          "x  x  x  x   x  x  x  x    x x x x  x x o o";

        write           = "1  0  1  0   1  1  0  0    1 1 1 1  1 1 i i",
                          "x  x  x  x   x  x  x  x    x x x x  x x x x";
        min_write_delay = 4500;
        max_write_delay = 4500;
    ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x x x i";

        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x x x o";
        min_write_delay = 4500;
        max_write_delay = 4500;
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0    x x x x  x x x x",
                          "0  0  0  0   0  0  0  0    o o o o  o o o o";
    ;

;


#------------------------------------------------------------
# ATmega48
#------------------------------------------------------------

part
    id               = "m48";
    desc             = "ATMEGA48";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode   = 0x59;
#    avr910_devcode   = 0x;
    signature        = 0x1e 0x92 0x05;
    pagel            = 0xd7;
    bs2              = 0xc2;
    chip_erase_delay = 45000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 256;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 4096;
        page_size       = 64;
        num_pages       = 64;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0    0 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0    0 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x x x o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x x x i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0   0  0  0  x   x  x  x  x",
                          "0  0  0  0   0  0  0  0   o  o  o  o   o  o  o  o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATmega88
#------------------------------------------------------------

part
    id               = "m88";
    desc             = "ATMEGA88";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode   = 0x73;
#    avr910_devcode   = 0x;
    signature        = 0x1e 0x93 0x0a;
    pagel            = 0xd7;
    bs2              = 0xc2;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 512;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0   0  0  0  x   x  x  x  x",
                          "0  0  0  0   0  0  0  0   o  o  o  o   o  o  o  o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega88P
#------------------------------------------------------------

part
    id               = "m88p";
    desc             = "ATMEGA88P";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
                     0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
                     0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode   = 0x73;
#    avr910_devcode   = 0x;
    signature        = 0x1e 0x93 0x0f;
    pagel            = 0xd7;
    bs2              = 0xc2;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 512;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

        loadpage_lo     = "  1   1   0   0      0   0   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0   0  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  1   1   0   0      0   0   1   0",
                          "  0   0   x   x      x   x   x  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 20;
        blocksize       = 4;
        readsize        = 256;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 6;
        blocksize       = 64;
        readsize        = 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x i i i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0   0  0  0  x   x  x  x  x",
                          "0  0  0  0   0  0  0  0   o  o  o  o   o  o  o  o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# ATmega168
#------------------------------------------------------------

part
    id              = "m168";
    desc            = "ATMEGA168";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode  = 0x86;
    # avr910_devcode = 0x;
    signature       = 0x1e 0x94 0x06;
    pagel           = 0xd7;
    bs2             = 0xc2;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1",
                       "x x x x x x x x x x x x x x x x";

    chip_erase       = "1 0 1 0 1 1 0 0 1 0 0 x x x x x",
                       "x x x x x x x x x x x x x x x x";

    timeout         = 200;
    stabdelay       = 100;
    cmdexedelay     = 25;
    synchloops      = 32;
    bytedelay       = 0;
    pollindex       = 3;
    pollvalue       = 0x53;
    predelay        = 1;
    postdelay       = 1;
    pollmethod      = 1;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 512;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = " 1 0 1 0 0 0 0 0",
                          " 0 0 0 x x x x a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " o o o o o o o o";
    
        write           = " 1 1 0 0 0 0 0 0",
                          " 0 0 0 x x x x a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
        ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = " 0 0 1 0 0 0 0 0",
                          " 0 0 0 a12 a11 a10 a9 a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " o o o o o o o o";
        
        read_hi          = " 0 0 1 0 1 0 0 0",
                           " 0 0 0 a12 a11 a10 a9 a8",
                           " a7 a6 a5 a4 a3 a2 a1 a0",
                           " o o o o o o o o";
        
        loadpage_lo     = " 0 1 0 0 0 0 0 0",
                          " 0 0 0 x x x x x",
                          " x x a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";
        
        loadpage_hi     = " 0 1 0 0 1 0 0 0",
                          " 0 0 0 x x x x x",
                          " x x a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";
        
        writepage       = " 0 1 0 0 1 1 0 0",
                          " 0 0 0 a12 a11 a10 a9 a8",
                          " a7 a6 x x x x x x",
                          " x x x x x x x x";

        mode        = 0x41;
        delay       = 6;
        blocksize   = 128;
        readsize    = 256;

        ;
        
    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0",
                          "x x x x x x x x o o o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0",
                          "x x x x x x x x i i i i i i i i";
        ;
    
    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0",
                          "x x x x x x x x o o o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 1 0 0 0",
                          "x x x x x x x x i i i i i i i i";
        ;
    
    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0",
                          "x x x x x x x x x x x x x o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 0 1 0 0",
                          "x x x x x x x x x x x x x i i i";
        ;
    
    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0",
                          "x x x x x x x x x x o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 1 1 x x x x x",
                          "x x x x x x x x 1 1 i i i i i i";
        ;
    
    memory "calibration"
        size            = 1;
        read            = "0 0 1 1 1 0 0 0 0 0 0 x x x x x",
                          "0 0 0 0 0 0 0 0 o o o o o o o o";
        ;
    
    memory "signature"
        size            = 3;
        read            = "0 0 1 1 0 0 0 0 0 0 0 x x x x x",
                          "x x x x x x a1 a0 o o o o o o o o";
        ;
;

#------------------------------------------------------------
# ATmega168P
#------------------------------------------------------------

part
    id              = "m168p";
    desc            = "ATMEGA168P";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode  = 0x86;
    # avr910_devcode = 0x;
    signature       = 0x1e 0x94 0x0b;
    pagel           = 0xd7;
    bs2             = 0xc2;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1",
                       "x x x x x x x x x x x x x x x x";

    chip_erase       = "1 0 1 0 1 1 0 0 1 0 0 x x x x x",
                       "x x x x x x x x x x x x x x x x";

    timeout         = 200;
    stabdelay       = 100;
    cmdexedelay     = 25;
    synchloops      = 32;
    bytedelay       = 0;
    pollindex       = 3;
    pollvalue       = 0x53;
    predelay        = 1;
    postdelay       = 1;
    pollmethod      = 1;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 512;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = " 1 0 1 0 0 0 0 0",
                          " 0 0 0 x x x x a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " o o o o o o o o";
    
        write           = " 1 1 0 0 0 0 0 0",
                          " 0 0 0 x x x x a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
        ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = " 0 0 1 0 0 0 0 0",
                          " 0 0 0 a12 a11 a10 a9 a8",
                          " a7 a6 a5 a4 a3 a2 a1 a0",
                          " o o o o o o o o";
        
        read_hi          = " 0 0 1 0 1 0 0 0",
                           " 0 0 0 a12 a11 a10 a9 a8",
                           " a7 a6 a5 a4 a3 a2 a1 a0",
                           " o o o o o o o o";
        
        loadpage_lo     = " 0 1 0 0 0 0 0 0",
                          " 0 0 0 x x x x x",
                          " x x a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";
        
        loadpage_hi     = " 0 1 0 0 1 0 0 0",
                          " 0 0 0 x x x x x",
                          " x x a5 a4 a3 a2 a1 a0",
                          " i i i i i i i i";
        
        writepage       = " 0 1 0 0 1 1 0 0",
                          " 0 0 0 a12 a11 a10 a9 a8",
                          " a7 a6 x x x x x x",
                          " x x x x x x x x";

        mode        = 0x41;
        delay       = 6;
        blocksize   = 128;
        readsize    = 256;

        ;
        
    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0",
                          "x x x x x x x x o o o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0",
                          "x x x x x x x x i i i i i i i i";
        ;
    
    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0",
                          "x x x x x x x x o o o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 1 0 0 0",
                          "x x x x x x x x i i i i i i i i";
        ;
    
    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0",
                          "x x x x x x x x x x x x x o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 0 1 0 0 1 0 0",
                          "x x x x x x x x x x x x x i i i";
        ;
    
    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0",
                          "x x x x x x x x x x o o o o o o";
        
        write           = "1 0 1 0 1 1 0 0 1 1 1 x x x x x",
                          "x x x x x x x x 1 1 i i i i i i";
        ;
    
    memory "calibration"
        size            = 1;
        read            = "0 0 1 1 1 0 0 0 0 0 0 x x x x x",
                          "0 0 0 0 0 0 0 0 o o o o o o o o";
        ;
    
    memory "signature"
        size            = 3;
        read            = "0 0 1 1 0 0 0 0 0 0 0 x x x x x",
                          "x x x x x x a1 a0 o o o o o o o o";
        ;
;

#------------------------------------------------------------
# ATtiny88
#------------------------------------------------------------

part
    id               = "t88";
    desc             = "attiny88";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode   = 0x73;
#    avr910_devcode   = 0x;
    signature        = 0x1e 0x93 0x11;
    pagel            = 0xd7;
    bs2              = 0xc2;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    resetdelay          = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no;
        page_size       = 4;
        size            = 64;
        min_write_delay = 3600;
        max_write_delay = 3600;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
	read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

	write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 64;
      ;
    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0    0   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        read_hi         = "  0   0   1   0    1   0   0   0",
                          "  0   0   0   0  a11 a10  a9  a8",
                          " a7  a6  a5  a4   a3  a2  a1  a0",
                          "  o   o   o   o    o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   x      x   x   x   x",
                          "  x   x   x  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "hfuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "x x x x  x x x x   i i i i  i i i i";
      ;

    memory "efuse"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  1 0 0 0",
                          "x x x x  x x x x   x x x x  x o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 1 0 0",
                          "x x x x  x x x x   x x x x  x x x i";
      ;

    memory "lock"
        size            = 1;
        min_write_delay = 4500;
        max_write_delay = 4500;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
      ;

    memory "calibration"
        size            = 1;
        read            = "0  0  1  1   1  0  0  0   0  0  0  x   x  x  x  x",
                          "0  0  0  0   0  0  0  0   o  o  o  o   o  o  o  o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega328P
#------------------------------------------------------------

part
    id			= "m328p";
    desc		= "ATMEGA328P";
    has_debugwire	= yes;
    flash_instr		= 0xB6, 0x01, 0x11;
    eeprom_instr	= 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
			  0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
			  0x99, 0xF9, 0xBB, 0xAF;
    stk500_devcode	= 0x86;
    # avr910_devcode	= 0x;
    signature		= 0x1e 0x95 0x0F;
    pagel		= 0xd7;
    bs2			= 0xc2;
    chip_erase_delay	= 9000;
    pgm_enable = "1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1",
		 "x x x x x x x x x x x x x x x x";

    chip_erase = "1 0 1 0 1 1 0 0 1 0 0 x x x x x",
		 "x x x x x x x x x x x x x x x x";

    timeout	= 200;
    stabdelay	= 100;
    cmdexedelay	= 25;
    synchloops	= 32;
    bytedelay	= 0;
    pollindex	= 3;
    pollvalue	= 0x53;
    predelay	= 1;
    postdelay	= 1;
    pollmethod	= 1;

    pp_controlstack =
	0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
	0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
	0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
	0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay	= 100;
    progmodedelay	= 0;
    latchcycles		= 5;
    togglevtg		= 1;
    poweroffdelay	= 15;
    resetdelayms	= 1;
    resetdelayus	= 0;
    hvleavestabdelay	= 15;
    resetdelay		= 15;
    chiperasepulsewidth	= 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
	paged		= no;
	page_size	= 4;
	size		= 1024;
	min_write_delay = 3600;
	max_write_delay = 3600;
	readback_p1	= 0xff;
	readback_p2	= 0xff;
	read = " 1 0 1 0 0 0 0 0",
	       " 0 0 0 x x x a9 a8",
	       " a7 a6 a5 a4 a3 a2 a1 a0",
	       " o o o o o o o o";

	write = " 1 1 0 0 0 0 0 0",
	      	" 0 0 0 x x x a9 a8",
		" a7 a6 a5 a4 a3 a2 a1 a0",
		" i i i i i i i i";

	loadpage_lo = " 1 1 0 0 0 0 0 1",
		      " 0 0 0 0 0 0 0 0",
		      " 0 0 0 0 0 0 a1 a0",
		      " i i i i i i i i";

	writepage = " 1 1 0 0 0 0 1 0",
		    " 0 0 x x x x a9 a8",
		    " a7 a6 a5 a4 a3 a2 0 0",
		    " x x x x x x x x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
    ;

    memory "flash"
	paged		= yes;
	size		= 32768;
	page_size	= 128;
	num_pages	= 256;
	min_write_delay = 4500;
	max_write_delay = 4500;
	readback_p1	= 0xff;
	readback_p2	= 0xff;
	read_lo = " 0 0 1 0 0 0 0 0",
		  " 0 0 a13 a12 a11 a10 a9 a8",
		  " a7 a6 a5 a4 a3 a2 a1 a0",
		  " o o o o o o o o";

	read_hi = " 0 0 1 0 1 0 0 0",
		  " 0 0 a13 a12 a11 a10 a9 a8",
		  " a7 a6 a5 a4 a3 a2 a1 a0",
		  " o o o o o o o o";

	loadpage_lo = " 0 1 0 0 0 0 0 0",
		      " 0 0 0 x x x x x",
		      " x x a5 a4 a3 a2 a1 a0",
		      " i i i i i i i i";

	loadpage_hi = " 0 1 0 0 1 0 0 0",
		      " 0 0 0 x x x x x",
		      " x x a5 a4 a3 a2 a1 a0",
		      " i i i i i i i i";

	writepage = " 0 1 0 0 1 1 0 0",
		    " 0 0 a13 a12 a11 a10 a9 a8",
		    " a7 a6 x x x x x x",
		    " x x x x x x x x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;

    ;

    memory "lfuse"
	size = 1;
	min_write_delay = 4500;
	max_write_delay = 4500;
	read = "0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0",
	       "x x x x x x x x o o o o o o o o";

	write = "1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0",
	      	"x x x x x x x x i i i i i i i i";
    ;

    memory "hfuse"
	size = 1;
	min_write_delay = 4500;
	max_write_delay = 4500;
	read = "0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0",
	       "x x x x x x x x o o o o o o o o";

	write = "1 0 1 0 1 1 0 0 1 0 1 0 1 0 0 0",
	      	"x x x x x x x x i i i i i i i i";
    ;

    memory "efuse"
	size = 1;
	min_write_delay = 4500;
	max_write_delay = 4500;
	read = "0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0",
	       "x x x x x x x x x x x x x o o o";

	write = "1 0 1 0 1 1 0 0 1 0 1 0 0 1 0 0",
	      	"x x x x x x x x x x x x x i i i";
    ;

    memory "lock"
	size = 1;
	min_write_delay = 4500;
	max_write_delay = 4500;
	read = "0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0",
	       "x x x x x x x x x x o o o o o o";

	write = "1 0 1 0 1 1 0 0 1 1 1 x x x x x",
	      	"x x x x x x x x 1 1 i i i i i i";
    ;

    memory "calibration"
	size = 1;
	read = "0 0 1 1 1 0 0 0 0 0 0 x x x x x",
	       "0 0 0 0 0 0 0 0 o o o o o o o o";
    ;

    memory "signature"
	size = 3;
	read = "0 0 1 1 0 0 0 0 0 0 0 x x x x x",
	       "x x x x x x a1 a0 o o o o o o o o";
    ;
;

#------------------------------------------------------------
# ATtiny2313
#------------------------------------------------------------

part
     id            = "t2313";
     desc          = "ATtiny2313";
     has_debugwire = yes;
     flash_instr   = 0xB2, 0x0F, 0x1F;
     eeprom_instr  = 0xBB, 0xFE, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBA, 0x0F, 0xB2, 0x0F, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
     stk500_devcode   = 0x23;
##   Use the ATtiny26 devcode:
     avr910_devcode   = 0x5e;
     signature        = 0x1e 0x91 0x0a;
     pagel            = 0xD4;
     bs2              = 0xD6;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0E, 0x1E, 0x2E, 0x3E, 0x2E, 0x3E,
        0x4E, 0x5E, 0x4E, 0x5E, 0x6E, 0x7E, 0x6E, 0x7E,
        0x26, 0x36, 0x66, 0x76, 0x2A, 0x3A, 0x6A, 0x7A,
        0x2E, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 128;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 2048;
         page_size       = 32;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

# The information in the data sheet of April/2004 is wrong, this works:
         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

# The information in the data sheet of April/2004 is wrong, this works:
         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

# The information in the data sheet of April/2004 is wrong, this works:
         writepage       = "  0  1  0  0   1  1  0  0",
                           "  0  0  0  0   0  0 a9 a8",
                           " a7 a6 a5 a4   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny2313 has Signature Bytes: 0x1E 0x91 0x0A.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";
         read           = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;
# The Tiny2313 has calibration data for both 4 MHz and 8 MHz.
# The information in the data sheet of April/2004 is wrong, this works:

     memory "calibration"
         size            = 2;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny4313
#------------------------------------------------------------

part
     id            = "t4313";
     desc          = "ATtiny4313";
     has_debugwire = yes;
     flash_instr   = 0xB2, 0x0F, 0x1F;
     eeprom_instr  = 0xBB, 0xFE, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBA, 0x0F, 0xB2, 0x0F, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
     stk500_devcode   = 0x23;
##   Use the ATtiny26 devcode:
     avr910_devcode   = 0x5e;
     signature        = 0x1e 0x92 0x0d;
     pagel            = 0xD4;
     bs2              = 0xD6;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0E, 0x1E, 0x2E, 0x3E, 0x2E, 0x3E,
        0x4E, 0x5E, 0x4E, 0x5E, 0x6E, 0x7E, 0x6E, 0x7E,
        0x26, 0x36, 0x66, 0x76, 0x2A, 0x3A, 0x6A, 0x7A,
        0x2E, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 256;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1   0  1  0   0  0  0  0   0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1   1  0  0   0  0  0  0   0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 4096;
         page_size       = 64;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1  0  0",
                           "  0  0  0  0   0 a10 a9 a8",
                           " a7 a6 a5  x   x   x  x  x",
                           "  x  x  x  x   x   x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny4313 has Signature Bytes: 0x1E 0x92 0x0D.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";
         read           = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 2;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# AT90PWM2
#------------------------------------------------------------

part
     id            = "pwm2";
     desc          = "AT90PWM2";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
     stk500_devcode   = 0x65;
##  avr910_devcode   = ?;
     signature        = 0x1e 0x93 0x81;
     pagel            = 0xD8;
     bs2              = 0xE2;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0   0",
                           "  0  0  0  0   a11 a10 a9  a8",
                           " a7 a6 a5  x   x   x   x   x",
                           "  x  x  x  x   x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
       ;
#   AT90PWM2 has Signature Bytes: 0x1E 0x93 0x81.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  x  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  0    o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# AT90PWM3
#------------------------------------------------------------

# Completely identical to AT90PWM2 (including the signature!)

part
     id            = "pwm3";
     desc          = "AT90PWM3";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
     stk500_devcode   = 0x65;
##  avr910_devcode   = ?;
     signature        = 0x1e 0x93 0x81;
     pagel            = 0xD8;
     bs2              = 0xE2;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0   0",
                           "  0  0  0  0   a11 a10 a9  a8",
                           " a7 a6 a5  x   x   x   x   x",
                           "  x  x  x  x   x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
       ;
#   AT90PWM2 has Signature Bytes: 0x1E 0x93 0x81.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  x  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  0    o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# AT90PWM2B
#------------------------------------------------------------
# Same as AT90PWM2 but different signature.

part
     id            = "pwm2b";
     desc          = "AT90PWM2B";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
     stk500_devcode   = 0x65;
##  avr910_devcode   = ?;
     signature        = 0x1e 0x93 0x83;
     pagel            = 0xD8;
     bs2              = 0xE2;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0   0",
                           "  0  0  0  0   a11 a10 a9  a8",
                           " a7 a6 a5  x   x   x   x   x",
                           "  x  x  x  x   x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
       ;
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  x  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  0    o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# AT90PWM3B
#------------------------------------------------------------

# Completely identical to AT90PWM2B (including the signature!)

part
     id            = "pwm3b";
     desc          = "AT90PWM3B";
     has_debugwire = yes;
     flash_instr   = 0xB6, 0x01, 0x11;
     eeprom_instr  = 0xBD, 0xF2, 0xBD, 0xE1, 0xBB, 0xCF, 0xB4, 0x00,
	             0xBE, 0x01, 0xB6, 0x01, 0xBC, 0x00, 0xBB, 0xBF,
	             0x99, 0xF9, 0xBB, 0xAF;
     stk500_devcode   = 0x65;
##  avr910_devcode   = ?;
     signature        = 0x1e 0x93 0x83;
     pagel            = 0xD8;
     bs2              = 0xE2;
     reset            = io;
     chip_erase_delay = 9000;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0  i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0   a11 a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0   0",
                           "  0  0  0  0   a11 a10 a9  a8",
                           " a7 a6 a5  x   x   x   x   x",
                           "  x  x  x  x   x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
       ;
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  x  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  x x o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  0    o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny25
#------------------------------------------------------------

part
     id            = "t25";
     desc          = "ATtiny25";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x02, 0x12;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x02, 0xB4, 0x02, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
## no STK500 devcode in XML file, use the ATtiny45 one
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x91 0x08;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 128;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 2048;
         page_size       = 32;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1  1  0  0",
                           "  0  0  0  0   0  0 a9 a8",
                           " a7 a6 a5 a4   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny25 has Signature Bytes: 0x1E 0x91 0x08.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 2;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny45
#------------------------------------------------------------

part
     id            = "t45";
     desc          = "ATtiny45";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x02, 0x12;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x02, 0xB4, 0x02, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x92 0x06;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack     =
	0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 256;
         page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0    0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0    0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 4096;
         page_size       = 64;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0  a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0  a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1  1  0  0",
                           "  0  0  0  0   0 a10 a9 a8",
                           " a7 a6 a5  x   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny45 has Signature Bytes: 0x1E 0x92 0x08. (Data sheet 2586C-AVR-06/05 (doc2586.pdf) indicates otherwise!)
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 2;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny85
#------------------------------------------------------------

part
     id            = "t85";
     desc          = "ATtiny85";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x02, 0x12;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x02, 0xB4, 0x02, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
## no STK500 devcode in XML file, use the ATtiny45 one
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x93 0x0b;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x00;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0    0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0    0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x  a8",
			  " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0  a11 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0  a11 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0  0",
                           "  0  0  0  0  a11 a10 a9 a8",
                           " a7 a6 a5  x   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny85 has Signature Bytes: 0x1E 0x93 0x08.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 2;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATmega640
#------------------------------------------------------------
# Almost same as ATmega1280, except for different memory sizes

part
    id               = "m640";
    desc             = "ATMEGA640";
    signature        = 0x1e 0x96 0x08;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega1280
#------------------------------------------------------------

part
    id               = "m1280";
    desc             = "ATMEGA1280";
    signature        = 0x1e 0x97 0x03;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega1281
#------------------------------------------------------------
# Identical to ATmega1280

part
    id               = "m1281";
    desc             = "ATMEGA1281";
    signature        = 0x1e 0x97 0x04;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega2560
#------------------------------------------------------------

part
    id               = "m2560";
    desc             = "ATMEGA2560";
    signature        = 0x1e 0x98 0x01;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 262144;
        page_size       = 256;
        num_pages       = 1024;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

        load_ext_addr   = "  0   1   0   0      1   1   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0 a16",
                          "  0   0   0   0      0   0   0   0";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega2561
#------------------------------------------------------------

part
    id               = "m2561";
    desc             = "ATMEGA2561";
    signature        = 0x1e 0x98 0x02;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 262144;
        page_size       = 256;
        num_pages       = 1024;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

        load_ext_addr   = "  0   1   0   0      1   1   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0 a16",
                          "  0   0   0   0      0   0   0   0";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega128RFA1
#------------------------------------------------------------
# Identical to ATmega2561 but half the ROM

part
    id               = "m128rfa1";
    desc             = "ATMEGA128RFA1";
    signature        = 0x1e 0xa7 0x01;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 55000;
    pagel            = 0xD7;
    bs2              = 0xE2;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x02;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 50000;
        max_write_delay = 50000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x    a11 a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 50000;
        max_write_delay = 50000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  x i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATtiny24
#------------------------------------------------------------

part
     id            = "t24";
     desc          = "ATtiny24";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x07, 0x17;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x07, 0xB4, 0x07, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
## no STK500 devcode in XML file, use the ATtiny45 one
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x91 0x0b;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x0F;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 70;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 128;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0   0 0 0 x  x x x x",
                           "x a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 2048;
         page_size       = 32;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0   0  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x   x   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1  1  0  0",
                           "  0  0  0  0   0  0 a9 a8",
                           " a7 a6 a5 a4   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny24 has Signature Bytes: 0x1E 0x91 0x0B.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  x x x x  x x i i";
         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "0 0 0 0  0 0 0 0  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny44
#------------------------------------------------------------

part
     id            = "t44";
     desc          = "ATtiny44";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x07, 0x17;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
                     0xBC, 0x07, 0xB4, 0x07, 0xBA, 0x0D, 0xBB, 0xBC,
                     0x99, 0xE1, 0xBB, 0xAC;
## no STK500 devcode in XML file, use the ATtiny45 one
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x92 0x07;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x0F;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 70;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 256;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0    0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0    0 0 0 x  x x x x",
                           "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 4096;
         page_size       = 64;
         num_pages       = 64;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0    0  a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0    0  a10 a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1  1  0  0",
                           "  0  0  0  0   0 a10 a9 a8",
                           " a7 a6 a5  x   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny44 has Signature Bytes: 0x1E 0x92 0x07.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;
     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  x x x x  x x i i";
         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "0 0 0 0  0 0 0 0  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATtiny84
#------------------------------------------------------------

part
     id            = "t84";
     desc          = "ATtiny84";
     has_debugwire = yes;
     flash_instr   = 0xB4, 0x07, 0x17;
     eeprom_instr  = 0xBB, 0xFF, 0xBB, 0xEE, 0xBB, 0xCC, 0xB2, 0x0D,
	             0xBC, 0x07, 0xB4, 0x07, 0xBA, 0x0D, 0xBB, 0xBC,
	             0x99, 0xE1, 0xBB, 0xAC;
## no STK500 devcode in XML file, use the ATtiny45 one
     stk500_devcode   = 0x14;
##  avr910_devcode   = ?;
##  Try the AT90S2313 devcode:
     avr910_devcode   = 0x20;
     signature        = 0x1e 0x93 0x0c;
     reset            = io;
     chip_erase_delay = 4500;

     pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                        "x x x x  x x x x    x x x x  x x x x";

     chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                        "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    hvsp_controlstack   =
        0x4C, 0x0C, 0x1C, 0x2C, 0x3C, 0x64, 0x74, 0x66,
        0x68, 0x78, 0x68, 0x68, 0x7A, 0x6A, 0x68, 0x78,
        0x78, 0x7D, 0x6D, 0x0C, 0x80, 0x40, 0x20, 0x10,
        0x11, 0x08, 0x04, 0x02, 0x03, 0x08, 0x04, 0x0F;
    hventerstabdelay    = 100;
    hvspcmdexedelay     = 0;
    synchcycles         = 6;
    latchcycles         = 1;
    togglevtg           = 1;
    poweroffdelay       = 25;
    resetdelayms        = 0;
    resetdelayus        = 70;
    hvleavestabdelay    = 100;
    resetdelay          = 25;
    chiperasepolltimeout = 40;
    chiperasetime       = 0;
    programfusepolltimeout = 25;
    programlockpolltimeout = 25;

     memory "eeprom"
         size            = 512;
        paged           = no;
        page_size       = 4;
         min_write_delay = 4000;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read            = "1  0  1  0   0  0  0  0    0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0   o o o o  o o o o";

         write           = "1  1  0  0   0  0  0  0    0 0 0 x  x x x a8",
                           "a7 a6 a5 a4  a3 a2 a1 a0   i i i i  i i i i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x   x   x   x",
			  "  x  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 4;
	readsize	= 256;
       ;
     memory "flash"
         paged           = yes;
         size            = 8192;
         page_size       = 64;
         num_pages       = 128;
         min_write_delay = 4500;
         max_write_delay = 4500;
         readback_p1     = 0xff;
         readback_p2     = 0xff;
         read_lo         = "  0   0   1   0    0   0   0   0",
                           "  0   0   0   0  a11 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         read_hi         = "  0   0   1   0    1   0   0   0",
                           "  0   0   0   0  a11 a10  a9  a8",
                           " a7  a6  a5  a4   a3  a2  a1  a0",
                           "  o   o   o   o    o   o   o   o";

         loadpage_lo     = "  0   1   0   0    0   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         loadpage_hi     = "  0   1   0   0    1   0   0   0",
                           "  0   0   0   x    x   x   x   x",
                           "  x   x   x  a4   a3  a2  a1  a0",
                           "  i   i   i   i    i   i   i   i";

         writepage       = "  0  1  0  0   1   1   0  0",
                           "  0  0  0  0  a11 a10 a9 a8",
                           " a7 a6 a5  x   x  x  x  x",
                           "  x  x  x  x   x  x  x  x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 32;
	readsize	= 256;
       ;
#   ATtiny84 has Signature Bytes: 0x1E 0x93 0x0C.
     memory "signature"
         size            = 3;
         read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                           "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
       ;

     memory "lock"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 1 1 x  x x x x",
                           "x x x x  x x x x  x x x x  x x i i";
         read            = "0 1 0 1  1 0 0 0  0 0 0 0  0 0 0 0",
                           "0 0 0 0  0 0 0 0  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "lfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "hfuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                           "x x x x  x x x x  i i i i  i i i i";

         read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
       ;

     memory "efuse"
         size            = 1;
         write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                           "x x x x  x x x x  x x x x  x x x i";

         read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                           "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
     ;

     memory "calibration"
         size            = 1;
         read            = "0  0  1  1   1  0  0  0    0 0 0 x  x x x x",
                           "0  0  0  0   0  0  0  a0   o o o o  o o o o";
     ;
  ;

#------------------------------------------------------------
# ATmega32u4
#------------------------------------------------------------

part
    id               = "m32u4";
    desc             = "ATmega32U4";
    signature        = 0x1e 0x95 0x87;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90USB646
#------------------------------------------------------------

part
    id               = "usb646";
    desc             = "AT90USB646";
    signature        = 0x1e 0x96 0x82;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90USB647
#------------------------------------------------------------
# identical to AT90USB646

part
    id               = "usb647";
    desc             = "AT90USB647";
    signature        = 0x1e 0x96 0x82;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x      x a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90USB1286
#------------------------------------------------------------

part
    id               = "usb1286";
    desc             = "AT90USB1286";
    signature        = 0x1e 0x97 0x82;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90USB1287
#------------------------------------------------------------
# identical to AT90USB1286

part
    id               = "usb1287";
    desc             = "AT90USB1287";
    signature        = 0x1e 0x97 0x82;
    has_jtag         = yes;
#    stk500_devcode   = 0xB2;
#    avr910_devcode   = 0x43;
    chip_erase_delay = 9000;
    pagel            = 0xD7;
    bs2              = 0xA0;
    reset            = dedicated;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "x x x x  x x x x    x x x x  x x x x";

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    rampz               = 0x3b;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 4096;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  x   x   x   x    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0", 
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0  a2  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
			  "  0   0   x   x      x a10  a9  a8",
			  " a7  a6  a5  a4     a3   0   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 10;
	blocksize	= 8;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 131072;
        page_size       = 256;
        num_pages       = 512;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7   x   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 256;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  x x x x  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    x x x x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   x  x  x  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;


#------------------------------------------------------------
# AT90USB162
#------------------------------------------------------------

part
    id               = "usb162";
    desc             = "AT90USB162";
    has_jtag         = no;
    has_debugwire    = yes;
    signature        = 0x1e 0x94 0x82;
    chip_erase_delay = 9000;
    reset            = io;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";
    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";
    pagel            = 0xD7;
    bs2              = 0xC6;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;
    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        num_pages       = 128;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# AT90USB82
#------------------------------------------------------------
# Changes against AT90USB162 (beside IDs)
#    memory "flash"
#        size            = 8192;
#        num_pages       = 64;

part
    id               = "usb82";
    desc             = "AT90USB82";
    has_jtag         = no;
    has_debugwire    = yes;
    signature        = 0x1e 0x93 0x82;
    chip_erase_delay = 9000;
    reset            = io;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";
    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";
    pagel            = 0xD7;
    bs2              = 0xC6;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;
    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        num_pages       = 128;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 128;
        num_pages       = 64;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega32U2
#------------------------------------------------------------
# Changes against AT90USB162 (beside IDs)
#    memory "flash"
#        size            = 32768;
#        num_pages       = 256;
#    memory "eeprom"
#        size            = 1024;
#        num_pages       = 256;
part
    id               = "m32u2";
    desc             = "ATmega32U2";
    has_jtag         = no;
    has_debugwire    = yes;
    signature        = 0x1e 0x95 0x8a;
    chip_erase_delay = 9000;
    reset            = io;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";
    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";
    pagel            = 0xD7;
    bs2              = 0xC6;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;
    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        num_pages       = 256;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;
#------------------------------------------------------------
# ATmega16U2
#------------------------------------------------------------
# Changes against ATmega32U2 (beside IDs)
#    memory "flash"
#        size            = 16384;
#        num_pages       = 128;
#    memory "eeprom"
#        size            = 512;
#        num_pages       = 128;
part
    id               = "m16u2";
    desc             = "ATmega16U2";
    has_jtag         = no;
    has_debugwire    = yes;
    signature        = 0x1e 0x94 0x89;
    chip_erase_delay = 9000;
    reset            = io;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";
    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";
    pagel            = 0xD7;
    bs2              = 0xC6;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;
    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        num_pages       = 128;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 16384;
        page_size       = 128;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 128;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;

#------------------------------------------------------------
# ATmega8U2
#------------------------------------------------------------
# Changes against ATmega16U2 (beside IDs)
#    memory "flash"
#        size            = 8192;
#        page_size       = 64;
#        blocksize       = 64;

part
    id               = "m8u2";
    desc             = "ATmega8U2";
    has_jtag         = no;
    has_debugwire    = yes;
    signature        = 0x1e 0x93 0x89;
    chip_erase_delay = 9000;
    reset            = io;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "x x x x  x x x x    x x x x  x x x x";
    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 x  x x x x",
                       "x x x x  x x x x    x x x x  x x x x";
    pagel            = 0xD7;
    bs2              = 0xC6;

    timeout		= 200;
    stabdelay		= 100;
    cmdexedelay		= 25;
    synchloops		= 32;
    bytedelay		= 0;
    pollindex		= 3;
    pollvalue		= 0x53;
    predelay		= 1;
    postdelay		= 1;
    pollmethod		= 1;
    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 512;
        num_pages       = 128;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

	loadpage_lo	= "  1   1   0   0      0   0   0   1",
			  "  0   0   0   0      0   0   0   0",
			  "  0   0   0   0      0   0  a1  a0",
			  "  i   i   i   i      i   i   i   i";

	writepage	= "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
			  "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 20;
	blocksize	= 4;
	readsize	= 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 8192;
        page_size       = 64;
        num_pages       = 128;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0x00;
        readback_p2     = 0x00;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  x   x   x   x      x   x   x   x",
                          "  x   x  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "a15 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6   x   x      x   x   x   x",
                          "  x   x   x   x      x   x   x   x";

	mode		= 0x41;
	delay		= 6;
	blocksize	= 64;
	readsize	= 256;
      ;

    memory "lfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  0 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  1 0 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  1 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;
        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "x x x x  x x x x  i i i i  i i i i";

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "x x x x  x x x x  o o o o  o o o o";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 x  x x x x",
                          "x x x x  x x x x   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "calibration"
        size            = 1;
        read            = "0 0 1 1  1 0 0 0    0 0 0 x  x x x x",
                          "0 0 0 0  0 0 0 0    o o o o  o o o o";
      ;
    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  x   x  x  x  x",
                          "x  x  x  x   x  x a1 a0   o  o  o  o   o  o  o  o";
      ;
  ;
#------------------------------------------------------------
# ATmega325
#------------------------------------------------------------

part
    id               = "m325";
    desc             = "ATMEGA325";
    signature        = 0x1e 0x95 0x05;
    has_jtag         = yes;
#   stk500_devcode   = 0x??; # No STK500v1 support?
#   avr910_devcode   = 0x??; # Try the ATmega16 one
    avr910_devcode   = 0x74;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_lo     = "  1   1   0   0      0   0   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0   0  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 4;
        readsize        = 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 128;
        readsize        = 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "0 0 0 0  0 0 0 0  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  0   0  0  0  0",
                          "0  0  0  0   0  0 a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;

#------------------------------------------------------------
# ATmega645
#------------------------------------------------------------

part
    id               = "m645";
    desc             = "ATMEGA645";
    signature        = 0x1E 0x96 0x05;
    has_jtag         = yes;
#   stk500_devcode   = 0x??; # No STK500v1 support?
#   avr910_devcode   = 0x??; # Try the ATmega16 one
    avr910_devcode   = 0x74;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_lo     = "  1   1   0   0      0   0   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3   0   0   0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 8;
        readsize        = 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "   0   0   1   0      0   0   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   o   o   o   o      o   o   o   o";

        read_hi         = "   0   0   1   0      1   0   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          "  a7 a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          "  a7 a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "   0   1   0   0      1   1   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   0   0   0   0      0   0   0   0";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 128;
        readsize        = 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "0 0 0 0  0 0 0 0  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  0   0  0  0  0",
                          "0  0  0  0   0  0 a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;

#------------------------------------------------------------
# ATmega3250
#------------------------------------------------------------

part
    id               = "m3250";
    desc             = "ATMEGA3250";
    signature        = 0x1E 0x95 0x06;
    has_jtag         = yes;
#   stk500_devcode   = 0x??; # No STK500v1 support?
#   avr910_devcode   = 0x??; # Try the ATmega16 one
    avr910_devcode   = 0x74;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 4;  /* for parallel programming */
        size            = 1024;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_lo     = "  1   1   0   0      0   0   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0   0  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0      0   0  a9  a8",
                          " a7  a6  a5  a4     a3  a2   0   0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 4;
        readsize        = 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 32768;
        page_size       = 128;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "  0   0   1   0      0   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        read_hi         = "  0   0   1   0      1   0   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  0   1   0   0      1   1   0   0",
                          "  0 a14 a13 a12    a11 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 128;
        readsize        = 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "0 0 0 0  0 0 0 0  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  0   0  0  0  0",
                          "0  0  0  0   0  0 a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;

#------------------------------------------------------------
# ATmega6450
#------------------------------------------------------------

part
    id               = "m6450";
    desc             = "ATMEGA6450";
    signature        = 0x1E 0x96 0x06;
    has_jtag         = yes;
#   stk500_devcode   = 0x??; # No STK500v1 support?
#   avr910_devcode   = 0x??; # Try the ATmega16 one
    avr910_devcode   = 0x74;
    pagel            = 0xd7;
    bs2              = 0xa0;
    chip_erase_delay = 9000;
    pgm_enable       = "1 0 1 0  1 1 0 0    0 1 0 1  0 0 1 1",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    chip_erase       = "1 0 1 0  1 1 0 0    1 0 0 0  0 0 0 0",
                       "0 0 0 0  0 0 0 0    0 0 0 0  0 0 0 0";

    timeout             = 200;
    stabdelay           = 100;
    cmdexedelay         = 25;
    synchloops          = 32;
    bytedelay           = 0;
    pollindex           = 3;
    pollvalue           = 0x53;
    predelay            = 1;
    postdelay           = 1;
    pollmethod          = 1;

    pp_controlstack     =
        0x0E, 0x1E, 0x0F, 0x1F, 0x2E, 0x3E, 0x2F, 0x3F,
        0x4E, 0x5E, 0x4F, 0x5F, 0x6E, 0x7E, 0x6F, 0x7F,
        0x66, 0x76, 0x67, 0x77, 0x6A, 0x7A, 0x6B, 0x7B,
        0xBE, 0xFD, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00;
    hventerstabdelay    = 100;
    progmodedelay       = 0;
    latchcycles         = 5;
    togglevtg           = 1;
    poweroffdelay       = 15;
    resetdelayms        = 1;
    resetdelayus        = 0;
    hvleavestabdelay    = 15;
    chiperasepulsewidth = 0;
    chiperasepolltimeout = 10;
    programfusepulsewidth = 0;
    programfusepolltimeout = 5;
    programlockpulsewidth = 0;
    programlockpolltimeout = 5;

    idr                 = 0x31;
    spmcr               = 0x57;
    allowfullpagebitstream = no;

    memory "eeprom"
        paged           = no; /* leave this "no" */
        page_size       = 8;  /* for parallel programming */
        size            = 2048;
        min_write_delay = 9000;
        max_write_delay = 9000;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read            = "  1   0   1   0      0   0   0   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  o   o   o   o      o   o   o   o";

        write           = "  1   1   0   0      0   0   0   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_lo     = "  1   1   0   0      0   0   0   1",
                          "  0   0   0   0      0   0   0   0",
                          "  0   0   0   0      0  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "  1   1   0   0      0   0   1   0",
                          "  0   0   0   0      0 a10  a9  a8",
                          " a7  a6  a5  a4     a3   0   0   0",
                          "  x   x   x   x      x   x   x   x";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 4;
        readsize        = 256;
      ;

    memory "flash"
        paged           = yes;
        size            = 65536;
        page_size       = 256;
        num_pages       = 256;
        min_write_delay = 4500;
        max_write_delay = 4500;
        readback_p1     = 0xff;
        readback_p2     = 0xff;
        read_lo         = "   0   0   1   0      0   0   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   o   o   o   o      o   o   o   o";

        read_hi         = "   0   0   1   0      1   0   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   o   o   o   o      o   o   o   o";

        loadpage_lo     = "  0   1   0   0      0   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          "  a7 a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        loadpage_hi     = "  0   1   0   0      1   0   0   0",
                          "  0   0   0   0      0   0   0   0",
                          "  a7 a6  a5  a4     a3  a2  a1  a0",
                          "  i   i   i   i      i   i   i   i";

        writepage       = "   0   1   0   0      1   1   0   0",
                          " a15 a14 a13 a12    a11 a10  a9  a8",
                          "  a7  a6  a5  a4     a3  a2  a1  a0",
                          "   0   0   0   0      0   0   0   0";

        mode            = 0x41;
        delay           = 10;
        blocksize       = 128;
        readsize        = 256;
      ;

    memory "lock"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "x x x x  x x x x   x x o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 1 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   1 1 i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "lfuse"
        size            = 1;
        read            = "0 1 0 1  0 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "hfuse"
        size            = 1;
        read            = "0 1 0 1  1 0 0 0   0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0   1 0 1 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0   i i i i  i i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "efuse"
        size            = 1;

        read            = "0 1 0 1  0 0 0 0  0 0 0 0  1 0 0 0",
                          "0 0 0 0  0 0 0 0  o o o o  o o o o";

        write           = "1 0 1 0  1 1 0 0  1 0 1 0  0 1 0 0",
                          "0 0 0 0  0 0 0 0  1 1 1 1  1 i i i";
        min_write_delay = 9000;
        max_write_delay = 9000;
      ;

    memory "signature"
        size            = 3;
        read            = "0  0  1  1   0  0  0  0   0  0  0  0   0  0  0  0",
                          "0  0  0  0   0  0 a1 a0   o  o  o  o   o  o  o  o";
      ;

    memory "calibration"
        size            = 1;

        read            = "0 0 1 1  1 0 0 0   0 0 0 0  0 0 0 0",
                          "0 0 0 0  0 0 0 0   o o o o  o o o o";
        ;
  ;

#------------------------------------------------------------
# ATXMEGA64A1
#------------------------------------------------------------

part
    id		= "x64a1";
    desc	= "ATXMEGA64A1";
    signature	= 0x1e 0x96 0x4e;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00010000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00001000;
        offset		= 0x0080f000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00001000;
        offset		= 0x00810000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00011000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA128A1
#------------------------------------------------------------

part
    id		= "x128a1";
    desc	= "ATXMEGA128A1";
    signature	= 0x1e 0x97 0x4c;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00020000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0081e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00820000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00022000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA128A1REVD
#------------------------------------------------------------

part
    id		= "x128a1d";
    desc	= "ATXMEGA128A1REVD";
    signature	= 0x1e 0x97 0x41;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00020000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0081e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00820000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00022000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA192A1
#------------------------------------------------------------

part
    id		= "x192a1";
    desc	= "ATXMEGA192A1";
    signature	= 0x1e 0x97 0x4e;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00030000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0082e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00830000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00032000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA256A1
#------------------------------------------------------------

part
    id		= "x256a1";
    desc	= "ATXMEGA256A1";
    signature	= 0x1e 0x98 0x46;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x1000;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00040000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0083e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00840000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00042000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA64A3
#------------------------------------------------------------

part
    id		= "x64a3";
    desc	= "ATXMEGA64A3";
    signature	= 0x1e 0x96 0x42;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00010000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00001000;
        offset		= 0x0080f000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00001000;
        offset		= 0x00810000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00011000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA128A3
#------------------------------------------------------------

part
    id		= "x128a3";
    desc	= "ATXMEGA128A3";
    signature	= 0x1e 0x97 0x42;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00020000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0081e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00820000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00022000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA192A3
#------------------------------------------------------------

part
    id		= "x192a3";
    desc	= "ATXMEGA192A3";
    signature	= 0x1e 0x97 0x44;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00030000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0082e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00830000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00032000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA256A3
#------------------------------------------------------------

part
    id		= "x256a3";
    desc	= "ATXMEGA256A3";
    signature	= 0x1e 0x98 0x42;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x1000;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00040000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0083e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00840000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00042000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA256A3B
#------------------------------------------------------------

part
    id		= "x256a3b";
    desc	= "ATXMEGA256A3B";
    signature	= 0x1e 0x98 0x43;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x1000;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00040000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0083e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00840000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00042000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA16A4
#------------------------------------------------------------

part
    id		= "x16a4";
    desc	= "ATXMEGA16A4";
    signature	= 0x1e 0x94 0x41;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0400;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00004000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00001000;
        offset		= 0x00803000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00001000;
        offset		= 0x00804000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00005000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA32A4
#------------------------------------------------------------

part
    id		= "x32a4";
    desc	= "ATXMEGA32A4";
    signature	= 0x1e 0x95 0x41;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0400;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00008000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00001000;
        offset		= 0x00807000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00001000;
        offset		= 0x00808000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00009000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA64A4
#------------------------------------------------------------

part
    id		= "x64a4";
    desc	= "ATXMEGA64A4";
    signature	= 0x1e 0x96 0x46;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00010000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00001000;
        offset		= 0x0080f000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00001000;
        offset		= 0x00810000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00011000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;

#------------------------------------------------------------
# ATXMEGA128A4
#------------------------------------------------------------

part
    id		= "x128a4";
    desc	= "ATXMEGA128A4";
    signature	= 0x1e 0x97 0x46;
    has_jtag	= yes;
    has_pdi	= yes;
    nvm_base	= 0x01c0;

    memory "eeprom"
        size		= 0x0800;
        offset		= 0x08c0000;
        page_size	= 0x20;
        readsize	= 0x100;
    ;

    memory "application"
        size		= 0x00020000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "apptable"
        size		= 0x00002000;
        offset		= 0x0081e000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "boot"
        size		= 0x00002000;
        offset		= 0x00820000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "flash"
        size		= 0x00022000;
        offset		= 0x0800000;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "prodsig"
        size		= 0x200;
        offset		= 0x8e0200;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "usersig"
        size		= 0x200;
        offset		= 0x8e0400;
        page_size	= 0x100;
        readsize	= 0x100;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x1000090;
    ;

    memory "fuse0"
        size		= 1;
        offset		= 0x8f0020;
    ;

    memory "fuse1"
        size		= 1;
        offset		= 0x8f0021;
    ;

    memory "fuse2"
        size		= 1;
        offset		= 0x8f0022;
    ;

    memory "fuse4"
        size		= 1;
        offset		= 0x8f0024;
    ;

    memory "fuse5"
        size		= 1;
        offset		= 0x8f0025;
    ;

    memory "lock"
        size		= 1;
        offset		= 0x8f0027;
    ;
;


#------------------------------------------------------------
# AVR32UC3A0512
#------------------------------------------------------------

part
    id		= "ucr2";
    desc	= "32UC3A0512";
    signature	= 0xED 0xC0 0x3F;
    has_jtag	= yes;
    is_avr32    = yes;

    memory "flash"
        paged           = yes;
        page_size		= 512;               # bytes
        readsize		= 512;				 # bytes
        num_pages       = 1024;              # could be set dynamicly
        size			= 0x00080000;		 # could be set dynamicly
        offset			= 0x80000000;
    ;
;

#------------------------------------------------------------
# ATtiny4
#------------------------------------------------------------

part
    id		= "t4";
    desc	= "ATtiny4";
    signature	= 0x1e 0x8f 0x0a;
    has_tpi	= yes;

    memory "flash"
        size		= 512;
        offset		= 0x4000;
        page_size	= 16;
        blocksize	= 128;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x3fc0;
        page_size	= 16;
    ;

    memory "fuse"
        size		= 1;
        offset		= 0x3f40;
        page_size	= 16;
	blocksize	= 4;
    ;

    memory "calibration"
        size		= 1;
        offset		= 0x3f80;
        page_size	= 16;
    ;

    memory "lockbits"
        size		= 1;
        offset		= 0x3f00;
        page_size	= 16;
    ;
;


#------------------------------------------------------------
# ATtiny5
#------------------------------------------------------------

part
    id		= "t5";
    desc	= "ATtiny5";
    signature	= 0x1e 0x8f 0x09;
    has_tpi	= yes;

    memory "flash"
        size		= 512;
        offset		= 0x4000;
        page_size	= 16;
        blocksize	= 128;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x3fc0;
        page_size	= 16;
    ;

    memory "fuse"
        size		= 1;
        offset		= 0x3f40;
        page_size	= 16;
	blocksize	= 4;
    ;

    memory "calibration"
        size		= 1;
        offset		= 0x3f80;
        page_size	= 16;
    ;

    memory "lockbits"
        size		= 1;
        offset		= 0x3f00;
        page_size	= 16;
    ;
;


#------------------------------------------------------------
# ATtiny9
#------------------------------------------------------------

part
    id		= "t9";
    desc	= "ATtiny9";
    signature	= 0x1e 0x90 0x08;
    has_tpi	= yes;

    memory "flash"
        size		= 1024;
        offset		= 0x4000;
        page_size	= 16;
        blocksize	= 128;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x3fc0;
        page_size	= 16;
    ;

    memory "fuse"
        size		= 1;
        offset		= 0x3f40;
        page_size	= 16;
	blocksize	= 4;
    ;

    memory "calibration"
        size		= 1;
        offset		= 0x3f80;
        page_size	= 16;
    ;

    memory "lockbits"
        size		= 1;
        offset		= 0x3f00;
        page_size	= 16;
    ;
;


#------------------------------------------------------------
# ATtiny10
#------------------------------------------------------------

part
    id		= "t10";
    desc	= "ATtiny10";
    signature	= 0x1e 0x90 0x03;
    has_tpi	= yes;

    memory "flash"
        size		= 1024;
        offset		= 0x4000;
        page_size	= 16;
        blocksize	= 128;
    ;

    memory "signature"
        size		= 3;
        offset		= 0x3fc0;
        page_size	= 16;
    ;

    memory "fuse"
        size		= 1;
        offset		= 0x3f40;
        page_size	= 16;
	blocksize	= 4;
    ;

    memory "calibration"
        size		= 1;
        offset		= 0x3f80;
        page_size	= 16;
    ;

    memory "lockbits"
        size		= 1;
        offset		= 0x3f00;
        page_size	= 16;
    ;
;
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DEUTSCH:
Sowohl die MFOC V2- als auch die MFOC V3-Firmware wurden überarbeitet - V2.1 und V3.1 

Die wichtigsten Änderungen sind:
Das Boot-Menü kann nur durch Drücken der Esc-Taste beim Einschalten aufgerufen werden (gleichzeitiges Drücken beider Tasten war nicht möglich)
Factory Reset, Eeprom Save und Upgrade Modus können über das Lacerta FMC PC Programm aufgerufen werden!

Viele unnötige Funktionen wurden entfernt:
- Spielmodi
- FullStepMode
- Versatz
- Permanenter Fokus
Diese haben die Größe der FW erheblich reduziert, so dass Sie einen stabileren Betrieb der FW erwarten können!

Backlash funktioniert nur noch mit einem einseitigen Ansatz. Sie können die Kompensationsrichtung im Fokussiermenü auswählen. Wenn die Kompensationsrichtung auf IN eingestellt ist, wird die OUT-Richtung immer die letzte Richtung nach dem Anhalten sein und umgekehrt!

Alle Einstellungen sind über das neue Ascom-Treiber-Setup-Panel verfügbar. Wichtig: Ältere ASCOM-Treiberversionen können nicht verwendet werden (nur ab LacertaMFOC-ASCOM-Treiber_V3.0.0)

Mit dem Lacerta_FMC_PC-Pogramm kann der Controller (auch ohne installierten ASCOM-Treiber) bedient werden, um die Setup-Daten zu ändern und Fahr- und Stopp-Befehle zu geben.
Spezifischer, wo Sie einen numerischen Wert eingeben können, z.B. um Motorströme einzustellen. Durch Drücken der Schaltfläche "Speichern" (Sie können aber auch zweimal die Eingabetaste drücken, wenn Sie eine Zahl in das Feld eingeben) wird der von Ihnen eingegebene Wert an die Steuerung gesendet. Der Controller kann den gesendeten Wert je nach seinen eigenen Fähigkeiten überschreiben.
Zum Beispiel:
Der Regler kann auf 160, 400, 600 und 800 mA eingestellt werden. Wenn wir 1000 senden, sind es 800 mA für V2 und 600 mA für V3. Wenn wir 456 eingeben, sind es 400 mA für beide Steuergeräte.
Der Unterschied zwischen V2 und V3 besteht darin, dass der V3 einen maximalen Strom von 600mA aufnehmen kann! Ansonsten ist die Firmware genau dieselbe.

Es gibt auch einige besondere Merkmale:
Umzug nach Hause! ==> Grundstellung ==> bewegt den Rollladen auf Position 0
Eeprom lesen! ==> Speichert den Inhalt des Eeproms in einer Datei (C:\Users\...\AppData\Roaming\Lacerta_FMC) (Speichert auch die Log-Datei hier).
Werkseinstellung! ==> Löscht den Inhalt des Eeproms, dann können Sie wählen, ob Sie das Gerät neu starten oder die Firmware aktualisieren wollen
Upgrade-Modus umschalten! ==> Schaltet das Gerät in den Upgrade-Modus, um den Firmware Updater zu starten

Für Lacerta MFOC_V2 und _V3 muss der Lacerta_Motorfocus_V2 firmware updater verwendet werden. Das Verfahren zum Hochladen der Firmware ist wie folgt:
Starten Sie den Firmware-Updater, wählen Sie den Anschluss und die hochzuladende Firmware. 
Wir starten auch das Programm FMC_PC, und nachdem wir die Verbindung hergestellt haben, drücken wir die Taste "Switch Upgrade Mode!", und nach der Bestätigung im Pop-up-Fenster können wir auf dem Display sehen, dass es in den Upgrade-Modus umgeschaltet worden ist. 
Wählen Sie in dem erscheinenden Pop-up-Fenster NEIN und dann Trennen! 
Sie können dann die Aktualisierung mit dem Firmware-Updater starten.
Wenn Sie neue Bootdaten in das Eeprom laden müssen, verwenden Sie Factory Reset! anstelle des Upgrade-Modus! Nach dem Löschen des Eeproms (das auf dem Display zu sehen ist) wird angeboten, das Gerät in den Update-Modus zu versetzen. Wenn Sie diese Option wählen, wird auf dem Display angezeigt, dass sich das Gerät im Upgrade-Modus befindet, und dann wird die Verbindung getrennt! 
Sie können dann den Firmware-Updater starten.

ENGLISH:
Both MFOC V2 and MFOC V3 firmware have been redesigned
to new V2.1 and V3.1

The main changes are:
The Boot Menu can only be accessed by pressing the Esc key when powering on (pressing both keys at the same time was not possible)
Factory Reset, Eeprom Save and Upgrade mode can be accessed from the Lacerta FMC PC program!

Many rarely used functions have been removed:
- Backlash modes
- FullStepMode
- Offset
- Permanent Focus
These have significantly reduced the size of the FW, so you can expect a more stable operation of the FW!

Backlash now only works with a one-sided approach. You can select the compensation direction in the Focuser menu. If the compensation direction is set to IN, the OUT direction will always be the last direction after stopping and vice versa!

All settings are available from the new Ascom driver Setup panel. Important: Older ASCOM driver versions cannot be used (only from LacertaMFOC-ASCOM-driver_V3.0.0)

The Lacerta_FMC_PC pogram can be used to operate the controller (even without ASCOM driver installed). It can be used to change the setup data and to issue move and stop commands.
More specific where you can enter a numeric value, e.g. to set motor currents. Pressing the Save button (but you can also double-press Enter if you enter a number in the field) will send the value you enter to the controller. The controller may overwrite the value sent depending on its own capabilities.
For example:
The controller can be set to 160, 400, 600 and 800mA. If we send 1000, it will be 800mA for V2 and 600mA for V3. If we send in 456, it will be 400mA for both controllers.
The difference between V2 and V3 is that the V3 can take a max current of 600mA! Otherwise the firmware is exactly the same.

There are also some special functions:
Move Home! ==> Move Home ==> moves the shutter to position 0
Read Eeprom! ==> Saves the contents of the Eeprom to a file (C:\Users\...\AppData\Roaming\Lacerta_FMC)(Saves the Log file here as well).
Factory Reset! ==> Erases the contents of Eeprom, then you can choose to reboot the device or update the firmware
Switch Upgrade Mode! ==> Puts the device into Upgrade Mode to start the Firmware Updater

For Lacerta MFOC_V2 and _V3, the Lacerta_Motorfocus_V2 firmware updater must be used. The procedure for firmware upload is as follows:
Start the firmware updater, select the port and the firmware to be uploaded. 
We also start the FMC_PC program, and after connecting, we press the "Switch Upgrade Mode!" button and after confirming in the pop-up window, we can see on the display that it has been switched to upgrade mode. 
In the pop-up window that appears, select NO and then Disconnect! 
You can then start the upgrade on the firmware updater.
If you need to upload new boot data to Eeprom, use Factory Reset! instead of Upgrade Mode! After clearing Eeprom (which you can see on the display), it will offer to put the device into Update Mode. If you choose this, you will see on the display that the device is in Upgrade Mode and then Disconnect! 
You can then start the firmware updater.

UNGARISCH:
Mind az MFOC V2, mind az MFOC V3 firmware átalakult!
A fontosabb változások:
A Boot Menü elérése bekapcsoláskor csak az Esc gomb nyomvatartásával történik. (a két gomb egyszerre nyomvatartása akadályokba ütközött)
A Factory Reset, az Eeprom mentés és az Upgrade módba kapcsolás a Lacerta FMC PC programból is elérhetõ!

Sok fölösleges funkció kikerült:
- Backlash módok
- FullStepMode
- Offset
- Permanens Focus
Ezeknek köszönhetõen a FW mérete jelentõsen csökkent, így az eszlöz stabilabb mûködése várható!

A Backlash mostantól csak egyoldalról megközelítéssel mûködik. Kiválasztható a kompenzálás iránya a Focuser menüben. Ha a kompenzáció irányát IN-re állítjuk, akkor mindíg OUT irány lesz az utolsó irány megállás után és fordítva!

Az összes beállítás az új Ascom driver Setup paneljáról elérhetõ. Fontos, hogy a régebbi ASCOM driver változatok nem használhatóak! (LacertaMFOC-ASCOM-driver_V3.0.0)

A vezérlõ mûködtetésére használható a Lacerta_FMC_PC pogram (ASCOM driver telepítése nélkül is). Segítségével a beállítási adatokat lehet megváltoztatni, illetve mozgatási és megállítási parancsokat is adhatunk ki.
Különlegesebb ahol számszerû értéket adhatunk meg, pl. a motoráramok beállítása. A Save gomb megnyomásával (de ha beírunk egy számot a mezõbe, dupla Entert is nyomhatunk) a megadott értéket a vezérlõbe küldjük. A vezérlõ saját adottságai függvényében felül írhatja a beküldött értéket.
Például:
A vezérlõbe 160, 400, 600 és 800mA állítható. Ha beküldünk 1000-t, akkor 800mA lesz a V2 esetében és 600mA a V3 esetében. Ha 456-t küldünk be, akkor 400mA lesz minkét vezérlõnél.
A különbség a V2 és V3 között, hogy a V3 max 600mA áramot tud elviselni! Egyebekben teljesen egyforma a firmware.

Ezen kívül néhány speciális funkciót is találunk benne:
Move Home! ==> 0 pozícióra mozgatja a kihuzatot
Read Eeprom! ==> Az Eeprom tartalmát fájlba menti (C:\Users\...\AppData\Roaming\Lacerta_FMC)(Ide menti a Log fájlt is)
Factory Reset! ==> Az Eeprom tartalmát törli, utána válaszhatunk, hogy újraindítjuk az eszközt, vagy frissítjük a firmwaret
Switch Upgrade Mode! ==> Upgrade módba helyezi a készüléket, hogy indíthassük a Firmware Updatert

A Lacerta MFOC_V2 és _V3-hoz a Lacerta_Motorfocus_V2 firmware updatert kell használni. A firmware feltöltés menete a következõ:
A firmware updatert elindítjuk, kiválasztjuk a portot és a feltöltendõ firmwaret. 
Az FMC_PC programot is elindítjuk, majd csatlakozás után a "Switch Upgrade Mode!" gombot megnyomva a felugró ablakban történõ jóváhagyást követõen a kijelzõn láthatjuk, hogy upgrade módba került. 
A közben megjelenõ újabb felugró ablakon válasszd a NO gombot, majd Disconnect! 
Ezután a firmware updateren indíthatod a feltöltést.
Ha szükséges új induló adatokkal feltölteni az Eepromot, akkor a Factory Reset! funkciót használjuk az Upgrade Mode! helyett. Az Eeprom törlése (amit a kijelzõn is láthatunk) után felajánlja az eszköz Update módba helyezését. Ha ezt választjuk, akkor a kijelzõn láthatjuk, hogy upgrade módba került a készülék, majd Disconnect! 
Ezután a firmware updateren indíthatod a feltöltést.



MFOC_Firmware_V3.1/Lacerta_MFOC_v3.1.02.hex
:100000000C94E5000C940D010C940D010C940D0161
:100010000C940D010C940D010C940D010C940D0128
:100020000C940D010C940D010C940D010C940D0118
:100030000C940D010C940D010C940D010C940D0108
:100040000C940D010C940D010C94CC330C940D0107
:100050000C94D6350C9464360C940D010C940D015F
:100060000C940D010C940D010C940D010C940D01D8
:100070000C940B360C949F360C940D011F255925BA
:10008000AE257E2BE92532269C2644277E2B7E2B0F
:100090007E2B7E2B6B27F1277E2B2B287E2BB328E4
:1000A000F8287E2B5529432A4A2A882ACE2ADC2A78
:1000B0007E2B7E2B7E2B7E2B7E2B7E2B4A25A32513
:1000C000DE257E2B292672263F277E2B51277E2B6D
:1000D0007E2B7E2B5C27E5277E2B7E2B8A289F2874
:1000E000F1284629232A382A792A7E2B912A0800CA
:1000F0000000BE922449123EABAAAA2ABECDCCCCA7
:100100004C3E00000080BEABAAAAAA3E0000000040
:10011000BF000000803F0000000000084178D3BB12
:100120004387D1133D190E3CC3BD4282AD2B3E68BF
:10013000EC8276BED98FE1A93E4C80EFFFBE01C4B0
:10014000FF7F3F0000000000000021002400270086
:100150002A0000002200250028002B0000002000BB
:100160002300260029000202020202020202040405
:10017000040404040404030303030303030301014D
:100180000101010101010102040810204080010267
:1001900004081020408001020408102040808040A4
:1001A000201008040201000000010200000000000D
:1001B000000004030706000000000000000000002B
:1001C000000000000000A301053811241FBECFEF7E
:1001D000D0E1DEBFCDBF19E0A0E0B1E0E6ECFCE786
:1001E00002C005900D92A230B107D9F71BE0A2E042
:1001F000B9E001C01D92AB3AB107E1F711E0CAECDA
:10020000D1E004C02297FE010E945D3EC63CD107AA
:10021000C9F70E949B380C94613E0C940000FC01CD
:1002200088279927E89421912032E9F3293010F0AA
:100230002E30C8F32B3241F02D3239F4689404C0CB
:100240000E949B01820F911D219120532A30C0F3FF
:100250001EF4909581959F4F08951F93FC01992757
:100260008827BC01E89411911032E9F3193010F09D
:100270001E30C8F31B3251F01D3249F4689406C099
:100280000E948601610F711D811D911D11911053F6
:100290001A30B0F33EF490958095709561957F4F3C
:1002A0008F4F9F4F1F910895009731F4DA018D9180
:1002B0009C91009709F40EC0DC01FB013D91219156
:1002C000222319F03217C9F3FACF332331F4DA01BC
:1002D0001D921C928827992708951197AF93BF9379
:1002E000FB013D912191321771F4332321F48827CA
:1002F0009927119702C01E921196FA01A193B0831B
:100300009F918F910895222369F7EACF592F482FA3
:10031000372F262F660F771F881F991F660F771FAD
:10032000881F991F620F731F841F951F660F771F09
:10033000881F991F08957AE0979F902D879F802DA1
:10034000910D11240895CF92DF92EF92FF920F93B7
:100350001F9382E099E00E946C308FE499E06FE097
:1003600070E04EE050E02AE030E00BE010E0EE24D8
:10037000EA94FE2CECE0CE2ED12C0E946A311F9123
:100380000F91FF90EF90DF90CF9008958FE499E068
:1003900068E070E042E050E00E9419328FE499E09A
:1003A00060E071E00E94313A80917B098230B1F0C7
:1003B0009091D30980918E09981729F48FE499E0E0
:1003C00062E071E008C08091D409981769F48FE465
:1003D00099E06AE071E00E94313A08958FE499E073
:1003E00062E171E00E94313A08950F931F930FE488
:1003F00019E0C80160E070E041E050E00E9419326D
:10040000C8016AE171E00E94313A1F910F9108958D
:100410008091E7089091E8088130910519F00297E2
:10042000E1F40DC08FE499E060E070E040E050E05E
:100430000E9419328FE499E06BE271E00CC08FE406
:1004400099E060E070E040E050E00E9419328FE4F3
:1004500099E06DE271E00E94313A8091AC09882305
:1004600019F08130E1F40DC08FE499E061E070E0B3
:1004700040E050E00E9419328FE499E06FE271E0B1
:100480000CC08FE499E061E070E040E050E00E9431
:1004900019328FE499E061E371E00E94313A809172
:1004A000810990918209181619066CF48FE499E07D
:1004B00062E070E040E050E00E9419328FE499E081
:1004C00063E371E00EC0892B71F48FE499E062E080
:1004D00070E040E050E00E9419328FE499E06FE252
:1004E00071E00E94313A8091A709882319F0813088
:1004F000E1F40DC08FE499E063E070E040E050E08B
:100500000E9419328FE499E06FE271E00CC08FE431
:1005100099E063E070E040E050E00E9419328FE41F
:1005200099E065E371E00E94313A8091D609882311
:1005300019F08130F1F40FC08FE499E064E070E0CD
:1005400040E050E00E9419328FE499E06FE271E0E0
:100550000E94313A08958FE499E064E070E040E051
:1005600050E00E9419328FE499E067E371E00E9445
:10057000313A08950F931F936091B30984E070E0BE
:100580000E94E2340FE419E0C80160E070E041E04D
:100590000E949A326CE271E080E090E00E94223486
:1005A00084E060E070E00E94E234809186099091DE
:1005B0008709BC01660F771F660F771F680F791FC9
:1005C000C80141E00E949A321F910F9108956091F5
:1005D000B30984E070E00E94E23464E170E080E0FE
:1005E00090E00E94223484E060E070E00E94E234F7
:1005F00064EB70E080E090E00E94223408951F9345
:1006000080E885BF85BF83E060E00E94423582E0DC
:1006100060E00E94423580E060E00E94423581E067
:1006200060E00E94423584E060E00E94423584E050
:1006300061E00E94423580E161E00E94423583E042
:1006400061E00E94423584E161E00E94423583E12D
:1006500061E00E94423587E161E00E9442358DE011
:1006600061E00E94423585E161E00E94423586E109
:1006700061E00E94423581E161E00E94423582E101
:1006800061E00E94423580E061E00E9442358DE6E3
:100690009BE040E855E260E070E00E94DA368FE4CB
:1006A00099E063E070E048E250E020E030E00E9432
:1006B00012338FE499E06AE170E00E9442328FE4E5
:1006C00099E062E370E041E00E949A328FE499E0A1
:1006D0000E9408328FE499E060E070E040E050E072
:1006E0000E9419328FE499E069E371E00E94313A87
:1006F0008FE499E060E070E041E050E00E94193240
:100700008FE499E06AE471E00E94313A8FE499E065
:1007100060E070E042E050E00E9419328FE499E01E
:100720006BE571E00E94313A8FE499E068E070E097
:1007300042E050E00E9419328FE499E06CE671E0EB
:100740000E94313A6CED75E080E090E00E94223426
:1007500011E01093B30983E00E94C0349093B5096F
:100760008093B4098F5E92408534910540F51092D4
:10077000E6088FE499E060E070E042E050E00E941B
:1007800019328FE499E064E771E00E94313A609198
:10079000B30984E070E00E94E23464EF71E080E02D
:1007A00090E00E94223484E060E070E00E94E23435
:1007B00068EE73E080E090E00E94223427C08FE46E
:1007C00099E060E070E042E050E00E9419328FE46E
:1007D00099E065E871E00E94313A6091B30984E0E4
:1007E00070E00E94E23464EF71E080E090E00E94EB
:1007F000223484E060E070E00E94E23468EE73E04E
:1008000080E090E00E9422341093E6088DE69BE0A1
:100810000E94BA3782E099E061ED74E20E9487306D
:100820001F9108958091B609882369F40E941434B9
:1008300060934F0A7093500A8093510A9093520A22
:1008400081E08093B60982E00E94C0349093B80999
:100850008093B70983E00E94C034AC019093B5093E
:100860008093B4092091B7093091B809C90189551D
:1008700092408737910518F481E090E007C0235C2F
:1008800031402336310538F482E090E09093BA0984
:100890008093B90922C083E0493E58071CF083E0E9
:1008A00090E0F4CF443651051CF484E090E0EECFA4
:1008B000CA018F5E92408534910518F485E090E07E
:1008C000E5CF4B5852404133510518F486E090E093
:1008D000DDCF1092BA091092B9098091B9099091AF
:1008E000BA09009711F41092B6090197029710F413
:1008F0000E94E7020895AF92BF92CF92DF92EF92EB
:10090000FF920F931F938091E308882309F0B7C0EB
:100910002091E2093091E3094091E4095091E50901
:100920008091EA099091EB09A091EC09B091ED0951
:10093000281739074A075B0709F4A1C06091DE0850
:100940007091DF0883E59AE040E00E94C033809117
:10095000DE089091DF080A969093DF088093DE0806
:10096000815D974034F08CE291E09093DF088093B2
:10097000DE086091DE087091DF0883E59AE041E0CF
:100980000E94C0336091D6087091D7088091DE082C
:100990009091DF08680F791F83E59AE040917B0909
:1009A0000E94C033A090E209B090E309C090E4092E
:1009B000D090E509C601B50120E031E040E050E00B
:1009C0000E942C3E79018A0130937D0920937C0995
:1009D000C601B50120E031E040E050E00E942C3E2D
:1009E000462F60937E09C70160E071E00E94F73DE9
:1009F00060937F09C70160E071E00E94F73D80933A
:100A000080096091D8087091D9088091DE08909192
:100A1000DF08680F791F83E59AE00E94C033609178
:100A2000DA087091DB088091DE089091DF08680F8A
:100A3000791F83E59AE040917F090E94C03360915D
:100A4000DC087091DD088091DE089091DF08680F66
:100A5000791F83E59AE0409180090E94C03380911C
:100A6000E2099091E309A091E409B091E50980932E
:100A7000EA099093EB09A093EC09B093ED091F915B
:100A80000F91FF90EF90DF90CF90BF90AF900895BF
:100A90008FE499E06EE070E042E050E00E9419328D
:100AA0006091400A7091410A882777FD8095982FC0
:100AB0000E94FC3B2AE037ED43E250E40E94613B98
:100AC0000E94CE3B6A3030F48FE499E066E971E031
:100AD0000E94313A6091400A7091410A882777FD5F
:100AE0008095982F0E94FC3B2AE037ED43E250E4CA
:100AF0000E94613B0E94CE3B9B01AC018FE499E0D8
:100B0000622F4AE050E00E947B398091AA09882335
:100B100071F16091120A7091130A8091140A9091F8
:100B2000150A2DEC3CEC47EC52E40E945D3B882317
:100B300081F060911F0A7091200A8091210A9091A2
:100B4000220A2DEC3CEC47EC52E40E945D3B8823EA
:100B500071F48FE499E06EE070E042E050E00E94B2
:100B600019328FE499E068E971E00E94313A089502
:100B70001F938FE499E060E070E042E050E00E9453
:100B800019328091080A882319F0813061F405C078
:100B90008FE499E06BE971E004C08FE499E064EAC6
:100BA00071E00E94313A1091090A112309F4E8C05A
:100BB000113009F025C18091DE098F3109F47FC021
:100BC000803278F4883139F1893120F48C3009F0A1
:100BD00017C114C0893109F447C08A3109F010C126
:100BE00055C0813209F492C0813208F46BC08A3258
:100BF00009F49EC08D3309F003C1B5C0809183090B
:100C0000882321F0813009F0FBC0A1C08FE499E076
:100C10006DEA71E0A0C080918809909189098130C6
:100C2000910579F082309105A9F0892B09F0E8C08F
:100C30008FE499E06FEB71E00E94313A1092B309B2
:100C4000DFC08FE499E068EC71E00E94313A1093C4
:100C5000B309D6C08FE499E061ED71E00E94313AAA
:100C60008FEF8093B309CCC080918F09882321F046
:100C7000813009F0C5C005C08FE499E06AED71E0EC
:100C80006AC08FE499E063EE71E065C08091AA09C3
:100C9000813059F0813020F0823009F0B1C00AC0B3
:100CA0008FE499E06CEE71E056C08FE499E065EF57
:100CB00071E051C08FE499E06EEF71E04CC080911B
:100CC0008C0902C080918D09823089F0833020F434
:100CD000813009F095C006C0833071F0843009F08E
:100CE0008FC00FC08FE499E067E072E034C08FE4FA
:100CF00099E060E172E02FC08FE499E069E172E071
:100D00002AC08FE499E062E272E025C080918E09EA
:100D1000882321F0813009F073C005C08FE499E089
:100D20006BE272E018C08FE499E064E372E013C0F4
:100D30008091A809813059F0813020F0823009F08B
:100D40005FC00CC08FE499E06DE372E004C08FE4F3
:100D500099E066EB71E00E94313A52C08FE499E06D
:100D600066E472E0F8CF8FE499E060E070E042E082
:100D700050E00E9419328FE499E06FE472E0EBCF0B
:100D80008FE499E068E070E042E050E00E941932A0
:100D90008FE499E06BE971E00E94313A8091E008BC
:100DA0002091E0093091E109882391F42095309554
:100DB000215F3F4F8FE499E0B90142E050E00E948B
:100DC00019328FE499E060E672E00E94313A0AC07D
:100DD0006FE070E0621B730B8FE499E042E050E03B
:100DE0000E9419324091CB095091CC096091CD09F4
:100DF0007091CE098FE499E02AE030E00E94AB398F
:100E00001092090A1092DA0981E08093E0081F919C
:100E10000895EF92FF920F931F93E090120AF090C3
:100E2000130A0091140A1091150AC801B7012DEC9C
:100E30003CEC47EC52E40E945D3B882309F4D6C0A9
:100E4000C801B70120E030E040E050E00E94013DE1
:100E500018165CF4C801B70120E030E040E251E42C
:100E60000E94013D87FF0BC00DC0C801B70120E003
:100E700030E040E251EC0E945D3B18161CF08AE025
:100E800090E021C0C801B70120E030E040E050E030
:100E90000E94013D18165CF4C801B70120E030E063
:100EA00040E251E40E945D3B88238CF40AC0C801F3
:100EB000B70120E030E040E251EC0E94013D1816FD
:100EC00034F48BE090E09093180A8093170A8FE433
:100ED00099E065E070E040E050E00E9419328FE454
:100EE00099E062E672E00E94313A8FE499E069E0AD
:100EF00070E040E050E00E941932E090120AF09059
:100F0000130A0091140A1091150AC801B70120E0D4
:100F100030E040E050E00E94013D18162CF48FE4D0
:100F200099E067E672E01DC0C801B70120E030E03B
:100F300040E050E00E945D3B88232CF48FE499E070
:100F400060E672E00EC0C801B70120E030E040E08A
:100F500050E00E945D3B882331F48FE499E069E61C
:100F600072E00E94313A8FE499E06AE070E040E07C
:100F700050E00E9419328FE499E06BE672E00E9423
:100F8000313A6091170A7091180A8FE499E040E0B5
:100F900050E00E941932E090120AF090130A00917A
:100FA000140A1091150AC801B70120E030E040E0B2
:100FB00050E00E94013D181624F017FB109517F918
:100FC00010958FE499E0B801A70122E030E00E947B
:100FD000CF3A8FE499E06FE070E040E050E00E948B
:100FE00019328FE499E062E772E00CC08FE499E077
:100FF00065E070E040E050E00E9419328FE499E033
:1010000064E772E00E94313A1F910F91FF90EF90D8
:101010000895CF93DF9380E06091FE090E948135AF
:101020008DE69BE060E872E00E94E53A8DE69BE089
:1010300064E872E00E94E53A8FE499E060E070E0D5
:1010400040E050E00E9419328FE499E060EA72E0DB
:101050000E94313A8FE499E060E070E041E050E0B6
:101060000E9419328FE499E062EB72E00E94313AFB
:101070008FE499E060E070E042E050E00E941932B5
:101080008FE499E063EC72E00E94313AC0E0D0E076
:101090008FE499E060E070E041E050E00E94193296
:1010A000CD2B49F48FE499E064ED72E00E94313A6F
:1010B000C1E0D0E008C08FE499E062EB72E00E94EA
:1010C000313AC0E0D0E06AEF70E080E090E00E944A
:1010D00022348091FE098130D9F2DF91CF910895B9
:1010E0001F93CF93DF938FE499E060E070E040E0DE
:1010F00050E00E9419328FE499E060EA72E00E94A9
:10110000313A8FE499E060E070E041E050E00E9405
:1011100019328FE499E065EE72E00E94313AC0E046
:10112000D0E083E59AE0BE0140E00E94C033CE01EA
:1011300068EC70E00E94F73D009769F48FE499E055
:1011400060E070E042E050E00E9419328FE499E0E4
:1011500066EF72E00FC084369105F9F48FE499E0F0
:1011600060E070E042E050E00E9419328FE499E0C4
:101170006AE073E00E94313A8DE69BE067E073E03D
:101180000E94313ACE0164E170E00E94F73D8DE6A5
:101190009BE04AE050E00E94123A6AE070E080E092
:1011A00090E00E942234219688E0C030D80709F0F0
:1011B000B8CF65E070E080E090E00E94223460915A
:1011C000B30984E070E00E94E23464EF71E080E0F3
:1011D00090E00E94223484E060E070E00E94E234FB
:1011E00080E061E00E9481358DE69BE06BE173E079
:1011F0000E94E53A8DE69BE063E373E00E94E53AE6
:1012000011E08FE499E060E070E041E050E00E947E
:1012100019328FE499E069E373E00E94313A8FE478
:1012200099E060E070E042E050E00E9419328FE403
:1012300099E06AE473E00E94313A60ED77E080E083
:1012400090E00E9422348FE499E060E070E041E099
:1012500050E00E9419328FE499E06BE573E00E9440
:10126000313A8FE499E060E070E042E050E00E94A3
:1012700019328FE499E063EC72E00E94313A60ED3C
:1012800077E080E090E00E9422341093080AB9CF02
:1012900080918C09823069F0833018F48130D9F460
:1012A00005C0833069F08430B1F40DC081E161E0A4
:1012B00002C081E160E00E94813582E161E009C005
:1012C00081E161E002C081E160E00E94813582E15C
:1012D00060E00E9481351092D009089583E59AE07C
:1012E00064E170E00E94B933809381091092820911
:1012F00083E59AE069E170E00E94B9338093830945
:1013000083E59AE067E170E00E94B93390E0909342
:10131000870980938609BC01660F771F660F771FC8
:10132000680F791F8FE499E041E00E949A3283E5CB
:101330009AE068E170E00E94B933809388091092C6
:101340008909813049F0813018F0823039F403C0C6
:101350001092B30903C08FEF8093B30983E59AE03D
:101360006EE170E00E94B933682F70E070938B09D2
:1013700060938A09665F7F4F660F771F8FE499E05D
:101380000E94423283E59AE068E270E00E94B9333D
:1013900080938C0983E59AE062E370E00E94B933A0
:1013A00080938D090E94480983E59AE06CE370E020
:1013B0000E94B93380938E09882319F081E08093CD
:1013C0008E0990918E09992319F0913039F404C057
:1013D00081E08093D40902C01092D40980918309DE
:1013E000882319F0813041F403C09093B10904C0FF
:1013F0008091D4098093B10983E59AE061E570E0BA
:101400000E94B9338093920983E59AE062E570E027
:101410000E94B9338093930983E59AE063E570E015
:101420000E94B933809394093091930920E0280FEA
:10143000311D442737FD4095542F542F432F322F11
:10144000222780919209280F311D411D511D2093A3
:10145000F6093093F7094093F8095093F90983E5A9
:101460009AE06AE570E00E94B93380938F0983E5C2
:101470009AE064E670E00E94B9338093970983E5AF
:101480009AE065E670E00E94B93380939809309144
:10149000970920E0280F311D309396092093950974
:1014A00083E59AE069E670E00E94B9338093990978
:1014B00010929A0983E59AE06EE670E00E94B933D3
:1014C00080939F0983E59AE06FE670E00E94B9334C
:1014D0008093A00970919F0960E0680F711D8827B3
:1014E00077FD8095982F0E94FC3B6093A309709331
:1014F000A4098093A5099093A60983E59AE060E783
:1015000070E00E94B933882389F48091A3099091F7
:10151000A409A091A509B091A609B0588093A30988
:101520009093A409A093A509B093A60983E59AE036
:1015300068E770E00E94B9338093A80983E59AE0D8
:101540006CE870E00E94B9338093AA090895AF92C5
:10155000BF92CF92DF92EF92FF920F931F9383E59A
:101560009AE064E170E0409181090E94C03365E037
:1015700070E080E090E00E94223483E59AE069E127
:1015800070E0409183090E94C03365E070E080E024
:1015900090E00E94223483E59AE067E170E0409198
:1015A00086090E94C03365E070E080E090E00E9410
:1015B000223483E59AE068E170E0409188090E9456
:1015C000C03365E070E080E090E00E94223483E563
:1015D0009AE06EE170E040918A090E94C03365E0B4
:1015E00070E080E090E00E94223483E59AE068E2B7
:1015F00070E040918C090E94C03365E070E080E0AB
:1016000090E00E94223483E59AE062E370E040912A
:101610008D090E94C03365E070E080E090E00E9498
:10162000223483E59AE06CE370E040918E090E94D9
:10163000C03365E070E080E090E00E942234A0902A
:10164000F609B090F709C090F809D090F909C601E1
:10165000B50120E031E040E050E00E942C3E7901ED
:101660008A013093910920939009C601B50120E0C9
:1016700031E040E050E00E942C3E462F60939209FA
:10168000C70160E071E00E94F73D60939309C701D4
:1016900060E071E00E94F73D8093940983E59AE051
:1016A00061E570E00E94C03383E59AE062E570E096
:1016B000409193090E94C03383E59AE063E570E0AE
:1016C000409194090E94C03365E070E080E090E0B2
:1016D0000E94223483E59AE06AE570E040918F0928
:1016E0000E94C03365E070E080E090E00E94223408
:1016F0002091950930919609C90160E071E00E943E
:10170000F73D462F60939709C90160E071E00E94A0
:10171000F73D8093980983E59AE064E670E00E94C3
:10172000C03383E59AE065E670E0409198090E9435
:10173000C03365E070E080E090E00E94223483E5F1
:101740009AE069E670E0409199090E94C03365E033
:1017500070E080E090E00E9422346091A3097091D3
:10176000A4098091A5099091A6090E94C93B6093A4
:10177000A1097093A209CB0177FF03C090958195D1
:101780009F4F492F552747FD5A9540939F098093B6
:10179000A00983E59AE06EE670E00E94C03383E51D
:1017A0009AE06FE670E04091A0090E94C03360911A
:1017B000A3097091A4098091A5099091A60920E040
:1017C00030E040E050E00E94013D18163CF483E513
:1017D0009AE060E770E041E00E94C0336091A309A5
:1017E0007091A4098091A5099091A60920E030E0AC
:1017F00040E050E00E945D3B88233CF483E59AE0A2
:1018000060E770E040E00E94C03365E070E080E097
:1018100090E00E94223483E59AE068E770E040910E
:10182000A8090E94C03365E070E080E090E00E946B
:10183000223483E59AE06CE870E04091AA090E94A6
:10184000C03365E070E080E090E00E94223483E5E0
:101850009AE06FEF70E041E00E94C03365E070E015
:1018600080E090E00E9422340E9448091F910F916D
:10187000FF90EF90DF90CF90BF90AF900895809150
:101880008D09823069F0833018F48130D9F405C0B5
:10189000833069F08430B1F40DC081E161E002C0B1
:1018A00081E160E00E94813582E161E009C081E16F
:1018B00061E002C081E160E00E94813582E160E088
:1018C0000E94813581E08093D00964E170E080E07E
:1018D00090E00E94223408952F923F924F925F929F
:1018E0006F927F928F929F92AF92BF92CF92DF9230
:1018F000EF92FF920F931F93CF93DF930E941434C4
:1019000060934B0A70934C0A80934D0A90934E0A51
:10191000C0E0D0E00091190A10911A0A84E00E94F8
:10192000C034080F191F10931A0A0093190A62E0B5
:1019300070E080E090E00E9422342196CE31D10503
:1019400049F76091190A70911A0A882777FD8095E6
:10195000982F0E94FC3B20E030E040EF51E40E94D1
:10196000613B0E94C93B882777FD8095982F0E9494
:10197000FC3B20E030EC44E950E40E94503D7B0108
:101980008C0160931B0A70931C0A80931D0A90932C
:101990001E0A60E070EC84E995E4A80197010E94BA
:1019A000F83A20E038EE40E057E40E94503D5B01F9
:1019B0006C01C801B70120E030E44CE156E40E941C
:1019C000503D9B01AC01C601B5010E94613B0E94E4
:1019D000103D2BE03AEC49E859E30E94503D2FE0DE
:1019E0003FEC4BE55BE30E94F93A9B01AC0160E000
:1019F00070E080E89FE30E94613B23E333E948E81D
:101A000053E40E94F83A7B018C0160931F0A7093A3
:101A1000200A8093210A9093220A10921A0A1092A7
:101A2000190A20E030E040E252EC0E945D3B87FD65
:101A30000AC0C801B70120E030E040E252E40E9451
:101A4000013D181664F48DEC9CECA7ECB2E4809395
:101A50001F0A9093200AA093210AB093220A809132
:101A60002F0A882319F481E080932F0A1091AA0984
:101A7000113029F0113050F1123091F513C06091FE
:101A8000120A7091130A8091140A9091150A20E0AD
:101A900030E040E251E40E94013D8823BCF4109301
:101AA000420A1EC08091A709813081F06091120A1C
:101AB0007091130A8091140A9091150A20E030E089
:101AC00040E251E40E94013D88233CF01092420A1A
:101AD0001092410A1092400A03C081E08093420AAA
:101AE000A0901F0AB090200AC090210AD090220A2C
:101AF000C601B5012DEC3CEC47EC52E40E945D3B85
:101B0000882311F41092420A8091420A813009F030
:101B100077C1E090120AF090130A0091140A109114
:101B2000150AC801B70120E030E040E251E40E940C
:101B30005D3B8823ECF4C801B70124E036E54EE0B4
:101B40005FEB0E94503D20E030E040E251E40E9413
:101B5000F93A23E938E144EC50E40E94F93A609301
:101B60002B0A70932C0A80932D0A90932E0A0CC096
:101B700080E090E0A0E2B1E480932B0A90932C0ADD
:101B8000A0932D0AB0932E0AA092270AB092280A99
:101B9000C092290AD0922A0A60902B0A70902C0ACF
:101BA00080902D0A90902E0AC401B301A6019501E0
:101BB0000E94F83A7B018C0120E030E048E851E4D3
:101BC0000E94503D1B012C016093300A7093310A32
:101BD0008093320A9093330AE092380AF092390ADD
:101BE00000933A0A10933B0AC801B70120E030E0A5
:101BF00040E85FEB0E94013D1816B4F4C801B7013C
:101C000020E030E040E050E00E945D3B882364F437
:101C100080E090E0A0E8BFEB8093380A9093390A07
:101C2000A0933A0AB0933B0AE090380AF090390A40
:101C300000913A0A10913B0AC801B70120E030E058
:101C400040E85FE30E945D3B8823B4F4C801B7011C
:101C500020E030E040E050E00E94013D181664F4BE
:101C600080E090E0A0E8BFE38093380A9093390ABF
:101C7000A0933A0AB0933B0A6091340A7091350AF6
:101C80008091360A9091370A2091380A3091390AAA
:101C900040913A0A50913B0A0E94F93A6093340A03
:101CA0007093350A8093360A9093370A20E030E02B
:101CB00040E050E00E945D3B882364F480E090E0C7
:101CC000A0E0B0E08093340A9093350AA093360ADE
:101CD000B093370A6091340A7091350A8091360AC0
:101CE0009091370A20E030E04EE753E40E94013D36
:101CF000181664F480E090E0AEE7B3E48093340A11
:101D00009093350AA093360AB093370A6091230A5C
:101D10007091240A8091250A9091260AA6019501C6
:101D20000E94F83A20E030E04CE052E40E94503D3E
:101D300060933C0A70933D0A80933E0A90933F0A59
:101D4000C601B501A40193010E94F83A7B018C0100
:101D500020E030E040E050E00E94013D18165CF4C5
:101D6000C801B70120E030E040EA50E40E945D3B4A
:101D70008823BCF40AC0C801B70120E030E040EA83
:101D800050EC0E94013D181664F480E090E0A0E061
:101D9000B0E080933C0A90933D0AA0933E0AB09332
:101DA0003F0AC201B1012091340A3091350A4091B5
:101DB000360A5091370A0E94F93A20913C0A309134
:101DC0003D0A40913E0A50913F0A0E94F93A0E9412
:101DD000C93B7093410A6093400A77FF04C0109298
:101DE000410A1092400A8091400A9091410A8E3F28
:101DF000910534F08EEF90E09093410A8093400A71
:101E00006091400A7091410A83E00E94E23480911F
:101E1000270A9091280AA091290AB0912A0A809352
:101E2000230A9093240AA093250AB093260A80914E
:101E3000DD09882311F40E944805DF91CF911F919D
:101E40000F91FF90EF90DF90CF90BF90AF909F9059
:101E50008F907F906F905F904F903F902F9008955C
:101E60006091BD097091BE098091BF099091C00930
:101E700097FF07C090958095709561957F4F8F4F24
:101E80009F4F0E94FC3B0E94053D20E030E040E86F
:101E90005FE30E94F93A0E94373C0E94C93B70936D
:101EA000E1096093E009672B31F481E090E09093C1
:101EB000E1098093E0090895EF92FF920F931F9339
:101EC0000E9412046091AB09662321F0613009F091
:101ED000A2C023C08091B9099091BA0981309105BF
:101EE00021F0029709F097C00CC08091BD09909134
:101EF000BE09A091BF09B091C0090197A109B1091C
:101F000082C08091BD099091BE09A091BF09B09196
:101F1000C0090196A11DB11D76C0E090BD09F090E9
:101F2000BE090091BF091091C0092091C7093091E5
:101F3000C8094091C9095091CA092E193F09400B9F
:101F4000510BDA01C9010996A11DB11D4397A105E5
:101F5000B10518F481E090E027C0DA01C9018D597C
:101F60009F4FAF4FBF4F873C9105A105B10518F4B6
:101F70008AE090E019C0DA01C90189519C4FAF4F46
:101F8000BF4F8F5C9740A040B04018F484E690E0CB
:101F90000BC0215F384D4F4F5F4F2F513E444040A3
:101FA000504030F488EE93E09093D2098093D109A9
:101FB0008091B9099091BA098130910519F0029781
:101FC00051F515C08091D1099091D209AA2797FDAA
:101FD000A095BA2FE81AF90A0A0B1B0BE092BD096B
:101FE000F092BE090093BF091093C00914C08091FC
:101FF000D1099091D209AA2797FDA095BA2F8E0DED
:102000009F1DA01FB11F8093BD099093BE09A0938F
:10201000BF09B093C009E090BD09F090BE090091DE
:10202000BF091091C0098091C1099091C2099C011A
:10203000442737FD4095542F8091C3099091C409DE
:10204000A091C509B091C609E216F3060407150769
:102050008CF48093BD099093BE09A093BF09B093FF
:10206000C0098093C7099093C809A093C909B09388
:10207000CA0915C08E159F05A007B107DCF420938F
:10208000BD093093BE094093BF095093C009209306
:10209000C7093093C8094093C9095093CA0981E020
:1020A0008093DA09613031F468EC70E080E090E010
:1020B0000E9422348091B9099091BA09892B19F4B0
:1020C0001092CF0903C081E08093CF090E94300FA6
:1020D0001092AB091F910F91FF90EF9008952F92EE
:1020E0003F924F925F926F927F928F929F92AF92A8
:1020F000BF92CF92DF92EF92FF920F931F93CF93F5
:10210000DF938FE499E060E070E040E050E00E94EF
:1021100019328FE499E06CE673E00E94313A8FE166
:102120008093DE0981E08093DD097FE1272E312C49
:1021300061E2462E512C612C712C01E0C1E0D0E00F
:1021400054E0C52ED12CE12CF12C41E0842E912CB1
:10215000A12CB12C46C10E94143420914B0A30911D
:102160004C0A40914D0A50914E0A621B730B840B2E
:10217000950B615177428040904010F00E946C0CAA
:102180008091DE0990E0A0E0B0E08093BD099093DB
:10219000BE09A093BF09B093C0093092C209209232
:1021A000C1094092C3095092C4096092C509709256
:1021B000C6090E945C0F8091BD098093DE09809161
:1021C000CF09813011F48093DA091091DA091130C6
:1021D00081F58FE499E060E070E041E050E00E941A
:1021E00019321092080A8091DE09803249F081325A
:1021F00061F08F3191F48FE499E06DE773E009C0ED
:102200008FE499E06EE873E004C08FE499E06FE931
:1022100073E00E94313A1093090A0E94B805609158
:10222000E4087091E508882777FD8095982F0E9433
:1022300022348091B9099091BA098530910521F035
:10224000069709F0CEC007C00E94E7020093DA09A2
:102250001092DD09C6C00E94E7020093DA091092CD
:10226000D5090093080A8091DE09803231F181326C
:1022700009F443C08F3109F061C080918C0990E06E
:10228000A0E0B0E08093BD099093BE09A093BF0980
:10229000B093C009D093C209C093C109C092C309C9
:1022A000D092C409E092C509F092C6090E945C0F61
:1022B0008091BD0980938C093FC080918D0990E089
:1022C000A0E0B0E08093BD099093BE09A093BF0940
:1022D000B093C009D093C209C093C109C092C30989
:1022E000D092C409E092C509F092C6090E945C0F21
:1022F0008091BD0980938D091FC080918E0990E067
:10230000A0E0B0E08093BD099093BE09A093BF09FF
:10231000B093C0091092C2091092C1098092C309FA
:102320009092C409A092C509B092C6090E945C0FA0
:102330008091BD0980938E090093090A8091CF098D
:10234000813011F48093DA098091DA09813011F437
:102350000E94B8056091E4087091E508882777FD30
:102360008095982F0E9422348091B9099091BA09E2
:102370008530910599F0069759F50E94E7020E9471
:10238000A70A8FE499E060E070E042E050E00E942C
:1023900019328FE499E060EB73E010C00E94E7020D
:1023A0000E946E098FE499E060E070E042E050E046
:1023B0000E9419328FE499E061EC73E00E94313A97
:1023C00068EE73E080E090E00E9422340093D5092B
:1023D0000093DA098091D509882309F444CF10923B
:1023E000080A8091DD09813009F4B5CE81E080933F
:1023F000DD098093DA0983E08093DE098FE499E0B8
:1024000060E070E040E050E00E9419328FE499E013
:1024100062ED73E00E94313A8FE499E060E070E091
:1024200042E050E00E9419328FE499E063EE73E0DD
:102430000E94313ADF91CF911F910F91FF90EF9061
:10244000DF90CF90BF90AF909F908F907F906F90D4
:102450005F904F903F902F9008952F923F924F9210
:102460005F926F927F928F929F92AF92BF92DF9214
:10247000EF92FF920F931F93CF93DF938FE499E036
:1024800060E070E040E050E00E9419328FE499E093
:1024900064EF73E00E94313A89E28093DE0981E0C3
:1024A0008093DD09A9E22A2E312CDD24D394C8E7DC
:1024B000DCEEF8E84F2EF3E15F2E612C712CE2E0A8
:1024C0008E2E912CA12CB12CC3C10E9414342091CA
:1024D0004B0A30914C0A40914D0A50914E0A621BB2
:1024E000730B840B950B615177428040904010F044
:1024F0000E946C0C8091DE0990E0A0E0B0E0809337
:10250000BD099093BE09A093BF09B093C009309252
:10251000C2092092C1098AE290E0A0E0B0E0809375
:10252000C3099093C409A093C509B093C6090E943A
:102530005C0F8091BD098093DE098091CF098130C5
:1025400011F48093DA091091DA09113009F07FC093
:102550008FE499E060E070E041E050E00E941932C1
:102560001092080A8091DE09893221F08A3209F03E
:1025700062C059C08FE499E065E074E00E94313A8E
:10258000E090A309F090A4090091A5091091A60973
:10259000C801B70120E030E040E050E00E945D3B20
:1025A000882314F41092E008C801B70120E030E05D
:1025B00040E050E00E94013D18161CF4C801B7012C
:1025C00003C0C801B70190580E94C93B6093BD0980
:1025D0007093BE098093BF099093C0090E94300F89
:1025E000E090A309F090A4090091A5091091A60913
:1025F000C801B70120E030E040E050E00E94013D1A
:1026000018161CF4C801B70103C0C801B7019058DF
:102610000E94C93B6093CB097093CC098093CD098C
:102620009093CE0908C08FE499E066E174E00E94BF
:10263000313A1093090A0E94B8056091E40870913C
:10264000E508882777FD8095982F0E942234809195
:10265000B9099091BA098530910521F0069709F0E2
:10266000F7C007C00E94E702D092DA091092DD0994
:10267000EFC00E94E702D092DA091092D509D092F9
:10268000080A8091DE09893221F08A3209F08DC072
:102690006BC06091A3097091A4098091A5099091E4
:1026A000A6090E94C93B9B01AC016093BD097093D0
:1026B000BE098093BF099093C009D093C209C0930B
:1026C000C1094092C3095092C4096092C509709231
:1026D000C6098091B609882341F42093C709309335
:1026E000C8094093C9095093CA09D092AB090E9406
:1026F0005C0F6091BD097091BE098091BF099091F6
:10270000C0090E94FC3B7B018C016093A30970937C
:10271000A4098093A5099093A60920E030E040E049
:1027200050E00E945D3B882314F41092E008C80139
:10273000B70120E030E040E050E00E94013D181673
:102740001CF4C801B70103C0C801B70190580E942A
:10275000C93B6093CB097093CC098093CD099093CA
:10276000CE090E94300F21C08091A80990E0A0E01E
:10277000B0E08093BD099093BE09A093BF09B093C8
:10278000C0091092C2091092C1098092C3099092A7
:10279000C409A092C509B092C6090E945C0F80913D
:1027A000BD098093A809D092090A8091CF09813090
:1027B00011F48093DA098091DA09813011F40E94D2
:1027C000B8056091E4087091E508882777FD809549
:1027D000982F0E9422348091B9099091BA098530CE
:1027E000910599F0069759F50E94E7020E94A70A01
:1027F0008FE499E060E070E042E050E00E9419321E
:102800008FE499E060EB73E010C00E94E7020E9441
:102810006E098FE499E060E070E042E050E00E94D1
:1028200019328FE499E061EC73E00E94313A68EE6E
:1028300073E080E090E00E942234D092D509D092DB
:10284000DA098091D509882309F41BCF1092080A70
:102850008091DD09813009F438CE81E08093DD0973
:102860008093DA0984E08093DE098FE499E060E0E8
:1028700070E040E050E00E9419328FE499E062ED90
:1028800073E00E94313A8FE499E060E070E042E04A
:1028900050E00E9419328FE499E063EE73E00E94E9
:1028A000313ADF91CF911F910F91FF90EF90DF9020
:1028B000BF90AF909F908F907F906F905F904F9060
:1028C0003F902F9008952F923F924F925F926F9278
:1028D0007F928F929F92AF92BF92CF92DF92EF92B0
:1028E000FF920F931F93CF93DF938FE499E060E003
:1028F00070E040E050E00E9419328FE499E067E216
:1029000074E00E94313A85E18093DE0981E0809392
:10291000DD0901E052E0252E312CC1E0D0E04AE093
:10292000842E912CA12CB12C32E0C32ED12CE12C81
:10293000F12C28E8422E23E1522E612C712CB2C2D8
:102940000E94143420914B0A30914C0A40914D0A58
:1029500050914E0A621B730B840B950B61517742A9
:102960008040904010F00E946C0C8091DE0990E055
:10297000A0E0B0E08093BD099093BE09A093BF0989
:10298000B093C00985E190E09093C2098093C1099A
:102990008AE190E0A0E0B0E08093C3099093C4097D
:1029A000A093C509B093C6090E945C0F8091BD0930
:1029B0008093DE098091CF09813011F48093DA0988
:1029C0001091DA09113009F0A2C08FE499E060E0BB
:1029D00070E041E050E00E9419321092080A8091A4
:1029E000DE09873109F458C0883130F4853171F03F
:1029F000863109F080C027C0893109F46FC0893160
:102A000008F467C08A3109F076C06DC08FE499E0A0
:102A100068E374E00E94313A80919509909196099B
:102A2000AA2797FDA095BA2F8093BD099093BE0960
:102A3000A093BF09B093C0090E94300F80919509FF
:102A4000909196091CC08FE499E069E474E00E94BB
:102A5000313A8091860990918709AA2797FDA09520
:102A6000BA2F8093BD099093BE09A093BF09B0937C
:102A7000C0090E94300F8091860990918709AA278A
:102A800097FDA095BA2F8093CB099093CC09A09382
:102A9000CD09B093CE092FC08FE499E06AE574E0C8
:102AA0000E94313A80918A0990918B09AA2797FD5B
:102AB000A095BA2F8093BD099093BE09A093BF093A
:102AC000B093C0090E94300F80918A0990918B09C0
:102AD000D6CF8FE499E06BE674E009C08FE499E00B
:102AE0006CE774E004C08FE499E06DE874E00E9444
:102AF000313A1093090A0E94B8056091E408709178
:102B0000E508882777FD8095982F0E9422348091D0
:102B1000B9099091BA098530910521F0069709F01D
:102B2000C1C107C00E94E7020093DA091092DD09D3
:102B3000B9C10E94E7020093DA091092D509009307
:102B4000080A8091DE09873109F494C0883130F495
:102B5000853171F0863109F035C14CC0893109F4F5
:102B6000ECC0893108F4C2C08A3109F02BC109C117
:102B700080919509909196099C01442737FD4095D5
:102B8000542F2093BD093093BE094093BF09509341
:102B9000C0093092C2092092C1094092C3095092E3
:102BA000C4096092C5097092C6098091B60988234C
:102BB00041F42093C7093093C8094093C909509341
:102BC000CA090093AB090E945C0F8091BD099091E6
:102BD000BE099093960980939509AA2797FDA09521
:102BE000BA2F8093CB099093CC09A093CD09B093D1
:102BF000CE09E8C08091860990918709AA2797FDA0
:102C0000A095BA2F8093BD099093BE09A093BF09E8
:102C1000B093C009D093C209C093C1098092C3097F
:102C20009092C409A092C509B092C6090E945C0F97
:102C30002091BD093091BE09309387092093860900
:102C4000C901AA2797FDA095BA2F8093CB0990932D
:102C5000CC09A093CD09B093CE09B901660F771FB7
:102C6000660F771F620F731F8FE499E041E00E94A7
:102C70009A32A8C080918A0990918B09AA2797FD62
:102C8000A095BA2F8093BD099093BE09A093BF0968
:102C9000B093C009D093C209C093C1098092C309FF
:102CA0009092C409A092C509B092C6090E945C0F17
:102CB0006091BD097091BE0970938B0960938A0978
:102CC000CB01AA2797FDA095BA2F8093CB099093AB
:102CD000CC09A093CD09B093CE09665F7F4F660FF4
:102CE000771F8FE499E00E9442326CC0809188097E
:102CF00090918909AA2797FDA095BA2F8093BD09C5
:102D00009093BE09A093BF09B093C0091092C20965
:102D10001092C109C092C309D092C409E092C509BA
:102D2000F092C6090E945C0F8091BD099091BE0986
:102D3000909389098093880943C080918F0990E01E
:102D4000A0E0B0E08093BD099093BE09A093BF09B5
:102D5000B093C0091092C2091092C10981E090E0BD
:102D6000A0E0B0E08093C3099093C409A093C50983
:102D7000B093C6090E945C0F8091BD0980938F09B2
:102D80001FC08091AA0990E0A0E0B0E08093BD0947
:102D90009093BE09A093BF09B093C0091092C209D5
:102DA0001092C109C092C309D092C409E092C5092A
:102DB000F092C6090E945C0F8091BD098093AA0918
:102DC0000093090A8091CF09813011F48093DA09C8
:102DD0008091DA09813011F40E94B8056091E4080D
:102DE0007091E508882777FD8095982F0E942234FE
:102DF0008091B9099091BA0985309105A1F00697A3
:102E000009F047C00E94E7020E94A70A8FE499E0F8
:102E100060E070E042E050E00E9419328FE499E0F7
:102E200060EB73E02CC00E94E7020E946E09809163
:102E3000860990918709BC01660F771F660F771F7F
:102E4000680F791F8FE499E041E00E949A32609107
:102E50008A0970918B09665F7F4F660F771F8FE439
:102E600099E00E9442328FE499E060E070E042E035
:102E700050E00E9419328FE499E061EC73E00E9407
:102E8000313A68EE73E080E090E00E9422340093D3
:102E9000D5090093DA098091D509882309F451CE28
:102EA0001092080A8091DD09813009F449CD81E052
:102EB0008093DD098093DA0982E08093DE098FE454
:102EC00099E060E070E040E050E00E9419328FE449
:102ED00099E062ED73E00E94313A8FE499E060E09E
:102EE00070E042E050E00E9419328FE499E063EE16
:102EF00073E00E94313ADF91CF911F910F91FF90C3
:102F0000EF90DF90CF90BF90AF909F908F907F9089
:102F10006F905F904F903F902F9008952F923F9227
:102F20004F925F926F927F928F929F92AF92BF92D9
:102F3000CF92DF92EF92FF920F931F93CF93DF9385
:102F40008FE499E060E070E040E050E00E941932C8
:102F50008FE499E06EE974E00E94313A8BE080934F
:102F6000DE0981E08093DD09FBE02F2E312C01E0AA
:102F7000E1E04E2E512C612C712CCCE2D1E070E9B5
:102F8000872E70ED972E73E0A72EB12C6FEFC62E13
:102F9000D12CE12CF12CD8C10E94143420914B0A81
:102FA00030914C0A40914D0A50914E0A621B730BAE
:102FB000840B950B615177428040904010F00E9445
:102FC0006C0C8091DE0990E0A0E0B0E08093BD0938
:102FD0009093BE09A093BF09B093C0093092C20973
:102FE0002092C1098DE090E0A0E0B0E08093C30999
:102FF0009093C409A093C509B093C6090E945C0FC1
:103000008091BD098093DE098091CF09813011F450
:103010008093DA096091E4087091E508882777FDCC
:103020008095982F0E9422341091DA09113009F00E
:1030300071C08FE499E060E070E041E050E00E94F0
:1030400019321092080A8091DE098C3031F18D30EE
:1030500069F18B3009F052C08FE499E06FEA74E0B7
:103060000E94313A8091810990918209AA2797FDA7
:10307000A095BA2F8093BD099093BE09A093BF0974
:10308000B093C0090E94300F80918109909182090C
:10309000AA2797FDA095BA2F29C08FE499E060EC8C
:1030A00074E00E94313A1093090A28C08FE499E035
:1030B00061ED74E00E94313A8091F6099091F70930
:1030C000A091F809B091F9098093BD099093BE09C8
:1030D000A093BF09B093C0090E94300F8091F609F8
:1030E0009091F709A091F809B091F9098093CB0963
:1030F0009093CC09A093CD09B093CE090E94B80556
:103100006091E4087091E508882777FD8095982FF5
:103110000E9422348091B9099091BA0985309105B5
:1031200021F0069709F010C107C00E94E702009342
:10313000DA091092DD0908C10E94E7020093DA095A
:103140001092D5090093080A8091DE098C3089F12C
:103150008D3009F450C08B3009F091C08091810905
:1031600090918209AA2797FDA095BA2F8093BD0957
:103170009093BE09A093BF09B093C0091092C209F1
:103180001092C109C092C309D092C409E092C50946
:10319000F092C6090E945C0F8091BD099091BE0912
:1031A0009093820980938109AA2797FDA095BA2F51
:1031B0005EC08091830990E0A0E0B0E08093BD09FB
:1031C0009093BE09A093BF09B093C0091092C209A1
:1031D0001092C1094092C3095092C4096092C50976
:1031E0007092C6090E945C0F8091BD09809383098B
:1031F0000093090A44C02091F6093091F7094091E3
:10320000F8095091F9092093BD093093BE09409304
:10321000BF095093C009D093C209C093C1098092DD
:10322000C3099092C409A092C509B092C60900933F
:10323000AB098091B609882341F42093C7093093E4
:10324000C8094093C9095093CA090E945C0F809134
:10325000BD099091BE09A091BF09B091C0098093AA
:10326000F6099093F709A093F809B093F9098093B0
:10327000CB099093CC09A093CD09B093CE0980914E
:10328000CF09813011F48093DA098091DA09813015
:1032900011F40E94B8056091E4087091E508882750
:1032A00077FD8095982F0E9422348091B9099091E2
:1032B000BA098530910529F10697E9F50E94E702E0
:1032C0008091DE098C3071F480918309882319F094
:1032D000813041F403C080918E0902C08091D409ED
:1032E0008093B1090E94A70A8FE499E060E070E042
:1032F00042E050E00E9419328FE499E060EB73E005
:1033000010C00E94E7020E946E098FE499E060E01D
:1033100070E042E050E00E9419328FE499E061ECE5
:1033200073E00E94313A68EE73E080E090E00E9422
:1033300022340093D5098091D509882309F404CF5C
:103340000093DA091092080A8091DD09813009F4AE
:1033500023CE81E08093DD098093DA098093DE0932
:103360008FE499E060E070E040E050E00E941932A4
:103370008FE499E062ED73E00E94313A8FE499E0C6
:1033800060E070E042E050E00E9419328FE499E082
:1033900063EE73E00E94313ADF91CF911F910F915C
:1033A000FF90EF90DF90CF90BF90AF909F908F9065
:1033B0007F906F905F904F903F902F9008958091F5
:1033C000E2099091E309A091E409B091E5098093A5
:1033D000BD099093BE09A093BF09B093C0090E9494
:1033E000300F8FE499E060E070E042E050E00E942E
:1033F00019328091E0099091E10983309105E1F063
:103400008430910534F48130910561F0029749F5DB
:103410000EC085309105D1F08530910594F0069766
:1034200001F519C08FE499E06BE672E018C08FE4F3
:1034300099E062EE74E013C08FE499E068EE74E006
:103440000EC08FE499E06DEE74E009C08FE499E05E
:1034500061EF74E004C08FE499E069E672E00E94D5
:10346000313A4091E2095091E3096091E409709189
:10347000E5098FE499E02AE030E00E94AB398FE45F
:1034800099E069E672E00E94313A0895DF92EF9286
:10349000FF920F931F93CF93DF938FE499E060E047
:1034A00070E040E050E00E9419328FE499E062ED54
:1034B00073E00E94313A8FE499E060E070E042E00E
:1034C00050E00E9419328FE499E063EE73E00E94AD
:1034D000313A81E08093DE098093DD09C1E0D0E0DC
:1034E000A4E0EA2EF12C012D112DDD24D394A3C0EC
:1034F0000E94143420914B0A30914C0A40914D0A9D
:1035000050914E0A621B730B840B950B61517742ED
:103510008040904010F00E946C0C8091DE0990E099
:10352000A0E0B0E08093BD099093BE09A093BF09CD
:10353000B093C009D093C209C093C109E092C309F6
:10354000F092C4090093C5091093C6090E945C0F4C
:103550008091BD098093DE098091CF09813011F4FB
:103560008093DA098091DA098130B9F58FE499E026
:1035700060E070E041E050E00E9419328091DE0985
:10358000823079F0833018F48130D9F405C083306B
:1035900069F08430B1F40FC08FE499E064EF74E017
:1035A0000EC08FE499E065E075E009C08FE499E012
:1035B00066E175E004C08FE499E067E275E00E947F
:1035C000313A1092DA096091E4087091E508882791
:1035D00077FD8095982F0E9422348091B9099091AF
:1035E000BA098530910519F0069729F507C00E94A0
:1035F000E702D092DA091092DD091DC00E94E702AD
:10360000D092DA098091DE09823069F0833018F4B3
:10361000813089F405C0833049F0843061F409C0F9
:103620000E948E1708C00E94631405C00E946F108C
:1036300002C00E942D128091DD09813009F458CF1B
:103640000E9408020E9409070E94F5010E94DF19EA
:103650000E94C6010E944805DF91CF911F910F91F2
:10366000FF90EF90DF900895EF92FF920F931F93DA
:10367000CF93DF9387E16091D3090E9481350E9447
:10368000C601C0E0D0E0D4C080E161E00E94813595
:103690006091BB097091BC09882777FD8095982FB0
:1036A0000E94223480E160E00E9481356091BB0974
:1036B0007091BC09882777FD8095982F0E9422344D
:1036C0002091D30980918E09281799F48091E209FD
:1036D0009091E309A091E409B091E5090196A11D3B
:1036E000B11D8093E2099093E309A093E409B0939C
:1036F000E5098091D409281799F48091E209909105
:10370000E309A091E409B091E5090197A109B10984
:103710008093E2099093E309A093E409B093E5094B
:103720006091BB097091BC0962307105F4F0209181
:10373000030A3091040A4091050A5091060A2E1995
:103740003F09400B510B8091E1089091E208861BE4
:10375000970BAA2797FDA095BA2F82179307A40766
:10376000B5071CF46150704023C0E091E108F0916E
:10377000E208CF0101976817790774F58091030A71
:103780009091040AA091050AB091060A8E199F092A
:10379000A00BB10BE61BF70B9F01442737FD4095AB
:1037A000542F82179307A407B507B4F46F5F7F4FB8
:1037B0007093BC096093BB090FC08DE69BE00E942B
:1037C0009137BC0182E099E00E948D308DE69BE04C
:1037D0000E946037892B89F78DE69BE00E94603755
:1037E000181619069CF38091DB099091DC0901976A
:1037F00041F4C091030AD091040A1092DC0910929E
:10380000DB0983E00E94C0349093B5098093B4092A
:103810008F5E92408534910550F4C091030AD09197
:10382000040A64E670E080E090E00E942234219671
:103830007E0100E010E08091030A9091040AA091BB
:10384000050AB091060AE816F9060A071B070CF4E8
:103850001BCFDF91CF911F910F91FF90EF900895B3
:103860000F931F93CF93DF9387E16091D3090E9459
:1038700081350E94C60120E030E002E010E0C1E0A6
:10388000D0E0D2C080E161E00E9481356091BB0947
:103890007091BC09882777FD8095982F0E9422346B
:1038A00080E160E00E9481356091BB097091BC09A4
:1038B000882777FD8095982F0E9422342091D30984
:1038C00080918E09281799F48091E2099091E3097B
:1038D000A091E409B091E5090196A11DB11D809365
:1038E000E2099093E309A093E409B093E50980917C
:1038F000D409281799F48091E2099091E309A091E5
:10390000E409B091E5090197A109B1098093E209A1
:103910009093E309A093E409B093E5090E94DF19AD
:1039200082E00E94C0348093B7099093B8099C014B
:10393000895592408737910528F4D093BA09C093EE
:10394000B9090EC0235C31402336310528F41093A9
:10395000BA090093B90904C01092BA091092B909C2
:103960008091B9099091BA09892B09F457C08091C7
:10397000BB099091BC09823091052CF0019790937E
:10398000BC098093BB096091D30980918E096817A7
:1039900021F52091E2093091E3094091E409509129
:1039A000E5098091F6099091F709A091F809B09185
:1039B000F909281739074A075B0779F42091030AA8
:1039C0003091040A8091E1089091E2089093BC093B
:1039D0008093BB091092B20902C020E030E08091D0
:1039E000D4096817F9F48091E2099091E309A09154
:1039F000E409B091E5090097A105B10599F420917A
:103A0000030A3091040A8091E1089091E2089093B2
:103A1000BC098093BB091092B20904C02091030A2B
:103A20003091040A2F5F3F4F40E050E08091030A3D
:103A30009091040AA091050AB091060A8217930793
:103A4000A407B5070CF01ECF8091B2096091BB09A5
:103A50007091BC092091E1083091E2088130D9F5DC
:103A600040918109509182096217730791F4CA014C
:103A7000AA2797FDA095BA2F8093030A9093040A72
:103A8000A093050AB093060A5093850940938409D0
:103A90001FC0C901861B970B481759072CF4909338
:103AA00085098093840904C0509385094093840953
:103AB0008091840990918509AA2797FDA095BA2F36
:103AC0008093030A9093040AA093050AB093060A10
:103AD0000E94341B95C06217730709F491C020E05F
:103AE00030E07EC080E161E00E9481356091BB09D9
:103AF0007091BC09882777FD8095982F0E94223409
:103B000080E160E00E9481356091BB097091BC0941
:103B1000882777FD8095982F0E9422342091D30921
:103B200080918E09281799F48091E2099091E30918
:103B3000A091E409B091E5090196A11DB11D809302
:103B4000E2099093E309A093E409B093E509809119
:103B5000D409281799F48091E2099091E309A09182
:103B6000E409B091E5090197A109B1098093E2093F
:103B70009093E309A093E409B093E5090E94DF194B
:103B80008091BB099091BC094091E1085091E208F5
:103B9000841795072CF401969093BC098093BB0978
:103BA0008091E2099091E309A091E409B091E509BF
:103BB0000097A105B10519F020E030E004C0209184
:103BC000030A3091040A8091BB099091BC098417C3
:103BD000950721F42091030A3091040A2F5F3F4F8B
:103BE00040E050E08091030A9091040AA091050AF8
:103BF000B091060A82179307A407B5070CF072CF9D
:103C0000DF91CF911F910F910895EF92FF920F9343
:103C10001F938091810990918209892BF9F060911D
:103C2000D3098091B1096817C9F02091E209309158
:103C3000E3094091E4095091E5098091FF099091D1
:103C4000000AA091010AB091020A281739074A0711
:103C50005B0739F48091D409681719F41092B209FE
:103C600003C081E08093B2098091D009882311F4C8
:103C70000E943F0C8091E1089091E2089093BC096A
:103C80008093BB092091FF093091000A4091010AFD
:103C90005091020A2093030A3093040A4093050AC4
:103CA0005093060A8091B209882321F0813009F0EF
:103CB00023C11AC08091DF09882321F0813009F0E7
:103CC0001BC103C00E94301C17C18FE499E060E063
:103CD00070E042E050E00E9419328FE499E068E31E
:103CE00075E00E94313A04C18091DF09882321F0F8
:103CF000813009F001C134C00E94301C8FE499E08A
:103D000060E070E042E050E00E9419328FE499E0F8
:103D100061E475E00E94313A64EF71E080E090E088
:103D20000E9422348091840990918509AA2797FDE9
:103D3000A095BA2F8093030A9093040AA093050AD2
:103D4000B093060A9091D4098091D309891729F478
:103D500080918E098093D309CBC09093D309C8C0BA
:103D600080918109909182097C010027F7FC0095E0
:103D7000102FE20EF31E041F151FE092030AF092AB
:103D8000040A0093050A1093060A2091D309809132
:103D9000D4092817D1F48091E2099091E309A09108
:103DA000E409B091E5098E159F05A007B1076CF4F1
:103DB0008FE499E060E070E040E050E00E9419324A
:103DC0008FE499E06AE475E02AC080918E09281793
:103DD00009F044C08091F6099091F709A091F80983
:103DE000B091F9092091E2093091E3094091E40989
:103DF0005091E509821B930BA40BB50B8E159F0503
:103E0000A007B1075CF58FE499E060E070E040E066
:103E100050E00E9419328FE499E06BE575E00E9452
:103E2000313A0E94BA026CE271E080E090E00E94B8
:103E300022340E94BA026CE271E080E090E00E94BD
:103E400022340E94BA026CE271E080E090E00E94AD
:103E500022340E9408020E9409074EC08FE499E0B4
:103E600060E070E042E050E00E9419328FE499E097
:103E700068E375E00E94313A0E94341B8FE499E0B8
:103E800060E070E042E050E00E9419328FE499E077
:103E900061E475E00E94313A64EF71E080E090E007
:103EA0000E9422348091810990918209AA2797FD6E
:103EB000A095BA2F8093030A9093040AA093050A51
:103EC000B093060A9091D3092091D40980918E096C
:103ED000921719F48093D30904C0981711F4209312
:103EE000D30987E16091D3090E9481350E94C60100
:103EF0000E94341B0E94BA028DE69BE06CE675E0DE
:103F00000E94313A4091E2095091E3096091E4093D
:103F10007091E5098DE69BE02AE030E00E94EB39E4
:103F20008091D30980937B090E947B040E94DF1952
:103F30000E9414346093430A7093440A8093450AA4
:103F40009093460A1F910F91FF90EF900895EF9282
:103F5000FF920F931F9383E060E070E00E94E234D1
:103F60002091F2093091F3094091F4095091F5093B
:103F7000E090E209F090E3090091E4091091E5096D
:103F8000E216F306040715078CF480918E098093DE
:103F9000D3092E193F09400B510B2093FF09309391
:103FA000000A4093010A5093020A12C08091D4097A
:103FB0008093D309D801C701821B930BA40BB50BC7
:103FC0008093FF099093000AA093010AB093020A1C
:103FD0008091E7089091E8088130910519F00297E7
:103FE00039F403C01092DF0903C081E08093DF0938
:103FF0009091D3098091D4092091FF093091000A52
:104000004091010A5091020A981791F4E216F306C2
:1040100004071507F4F48FE499E060E070E040E0F5
:1040200050E00E9419328FE499E06AE475E020C004
:10403000E20EF31E041F151F8091F6099091F709F7
:10404000A091F809B091F9098E159F05A007B10755
:104050001CF00E94051E2AC08FE499E060E070E029
:1040600040E050E00E9419328FE499E06BE575E082
:104070000E94313A0E94BA026CE271E080E090E066
:104080000E9422340E94BA026CE271E080E090E06B
:104090000E9422340E94BA026CE271E080E090E05B
:1040A0000E9422340E9408020E9409070E946C0CA0
:1040B0001F910F91FF90EF9008958F929F92AF9272
:1040C000BF92CF92DF92EF92FF920F931F93CF9305
:1040D000DF938FE499E060E070E040E050E00E9400
:1040E00019328FE499E06FE675E00E94313A8DE372
:1040F0008093DE0981E08093DD0980918F09882318
:1041000061F0813009F025C28091E2099091E309C4
:10411000A091E409B091E50914C08091E209909161
:10412000E309A091E409B091E5090097A105B10563
:1041300041F48091E6099091E709A091E809B091D6
:10414000E9098093F2099093F309A093F409B093DD
:10415000F509FFC10E94143420914B0A30914C0A9A
:1041600040914D0A50914E0A621B730B840B950BC4
:10417000615177428040904010F00E946C0C809119
:10418000DE0990E0A0E0B0E08093BD099093BE0905
:10419000A093BF09B093C0099092C2098092C1094F
:1041A000C092C309D092C409E092C509F092C60931
:1041B0000E945C0F8091BD098093DE098091CF0938
:1041C000813011F48093DA091091DA09113009F085
:1041D0004EC08FE499E060E070E041E050E00E9462
:1041E00019321092080A8091DE098D3319F08E334E
:1041F00091F509C08FE499E060E875E00E94313ADA
:104200001093090A28C08FE499E061E975E00E94E3
:10421000313A8091F2099091F309A091F409B0919B
:10422000F5098093BD099093BE09A093BF09B0938F
:10423000C0090E94300F8091F2099091F309A0917A
:10424000F409B091F5098093CB099093CC09A09320
:10425000CD09B093CE090E94B8056091E408709131
:10426000E508882777FD8095982F0E942234809159
:10427000B9099091BA098530910521F0069709F0A6
:1042800076C107C00E94E7020093DA091092DD09A7
:104290006EC10E94E7020093DA091092D5091092CC
:1042A000080A8091DE098D3321F08E3309F0EEC0CB
:1042B00091C08FE499E060E070E042E050E00E943D
:1042C00019328FE499E062EA75E00E94313A68EEB3
:1042D00073E080E090E00E9422341092F209109284
:1042E000F3091092F4091092F5091092DC0910926A
:1042F000DB098DE69BE063EB75E00E94E53A2091D7
:10430000F2093091F3094091F4095091F509809137
:10431000E2099091E309A091E409B091E509281719
:1043200039074A075B07D9F08091E7089091E808C0
:10433000019731F4B092E808A092E7080093070AC9
:104340001092A9090E94A71F8091070A8130D9F411
:10435000D093E808C093E7081092070A14C08DE6CE
:104360009BE06CE675E00E94313A4091E209509181
:10437000E3096091E4097091E5098DE69BE02AE08C
:1043800030E00E94EB398DE69BE067EB75E00E9420
:10439000313A4091E2095091E3096091E40970914A
:1043A000E5098DE69BE02AE030E00E94EB3983E5E9
:1043B0009AE064E170E00E94B93380938109109221
:1043C000820980918E0980937B090093D509109210
:1043D000DD095CC00093080A2091F2093091F309CD
:1043E0004091F4095091F5092093BD093093BE091D
:1043F0004093BF095093C0091092C2091092C1099D
:104400008091F6099091F709A091F809B091F90906
:104410008093C3099093C409A093C509B093C609BA
:104420000093AB098091B609882341F42093C70912
:104430003093C8094093C9095093CA090E945C0F80
:104440008091BD099091BE09A091BF09B091C009AA
:104450008093F2099093F309A093F409B093F509BE
:104460008093CB099093CC09A093CD09B093CE094A
:104470008FE499E060E070E041E050E00E94193282
:104480008FE499E061E975E00E94313A8091CF09AB
:10449000813011F48093DA098091DA09813011F4C6
:1044A0000E94B80562E370E080E090E00E94223450
:1044B0008091B9099091BA098530910589F10697E3
:1044C000D9F50E94E7028091DE098E3399F58FE4D9
:1044D00099E060E070E040E050E00E9419328FE423
:1044E00099E06FE675E00E94313A8091E70890917B
:1044F000E808019731F40093070AB092E808A09207
:10450000E7080E94A71F8091070A813021F4D09309
:10451000E808C093E7081092DD090E94BA020AC0B9
:104520000E94E7021092DD098091D009813011F4D8
:104530000E9448090093D5098091D509813019F46A
:104540008093DA0903C0882309F4ABCE1092080ADD
:104550000EC00DE3802E912C1EE3C12ED12CE12C38
:10456000F12C01E0C1E0D0E0B2E0AB2EB12C8091A3
:10457000DD09813009F4EECD0E947B0481E0809357
:10458000DA090E9408020E9409070E94F5010E94B0
:10459000DF190E94C6010E944805DF91CF911F914B
:1045A0000F91FF90EF90DF90CF90BF90AF909F90D2
:1045B0008F900895AF92BF92CF92DF92EF92FF92C9
:1045C0000F931F938091E3088130A1F48FE499E069
:1045D00060E070E040E050E00E9419328FE499E022
:1045E0006AEB75E00E94313A68EE73E080E090E09B
:1045F0000E9422348091A909882301F58091120A32
:104600009091130AA091140AB091150A80939B0906
:1046100090939C09A0939D09B0939E098091E20913
:104620009091E309A091E409B091E5098093FA091A
:104630009093FB09A093FC09B093FD096091FA09DE
:104640007091FB098091FC099091FD090E94FC3B4F
:104650005B016C016091120A7091130A8091140A37
:104660009091150A20919B0930919C0940919D09D8
:1046700050919E090E94F83A7B018C016091A30938
:104680007091A4098091A5099091A60920E030E0DD
:1046900040E251EC0E94613B9B01AC01C801B701B3
:1046A0000E94503D9B01AC01C601B5010E94F93A40
:1046B0007B018C0120E030E040E050E00E94013DB1
:1046C00088234CF0C801B70120E030E040E05FE310
:1046D0000E94F93A08C0C801B70120E030E040E08C
:1046E0005FE30E94F83A0E94C93B9B01AC016093D2
:1046F000EE097093EF098093F0099093F10980918E
:10470000E2099091E309A091E409B091E509281725
:1047100039074A075B0764F41216130614061506D8
:1047200064F58091A8098230D1F0882331F517C053
:1047300082179307A407B50704F58091F6099091B5
:10474000F709A091F809B091F909281739074A0724
:104750005B0799F08091A8098150823070F4209312
:10476000F2093093F3094093F4095093F50981E07D
:104770008093A9090E94A71F03C081E08093A90923
:1047800081E08093160A0E9409070E9408021F9187
:104790000F91FF90EF90DF90CF90BF90AF90089572
:1047A000AF92BF92CF92DF92EF92FF920F931F933F
:1047B000CF93DF930E9414346093470A7093480AA2
:1047C0008093490A90934A0AC0E0D0E0E0900A0A38
:1047D000F0900B0A00910C0A10910D0A81E00E94E2
:1047E000C034AA2797FDA095BA2FBC01CD010E9425
:1047F000FC3B9B01AC01C801B7010E94F93A6093F0
:104800000A0A70930B0A80930C0A90930D0A62E0D7
:1048100070E080E090E00E9422342196CE31D105F4
:10482000A9F660910A0A70910B0A80910C0A909186
:104830000D0A20E030E040EF51E40E94613B20E0AF
:1048400030EC44E950E40E94503D7B018C016093C0
:104850000E0A70930F0A8093100A9093110A60E079
:1048600070EC84E995E4A80197010E94F83A20E0F1
:1048700038EE40E057E40E94503D5B016C01C801F6
:10488000B70120E030E44CE156E40E94503D9B012A
:10489000AC01C601B5010E94613B0E94103D2BE0B6
:1048A0003AEC49E859E30E94503D2FE03FEC4BE5DC
:1048B0005BE30E94F93A9B01AC0160E070E080E8A4
:1048C0009FE30E94613B23E333E948E853E40E94FD
:1048D000F83A7B018C016093120A7093130A80935B
:1048E000140A9093150A80E090E0A0E0B0E0809375
:1048F0000A0A90930B0AA0930C0AB0930D0AC80100
:10490000B70120E030E048E452EC0E945D3B87FDB7
:104910000AC0C801B70120E030E044EB52E40E9435
:10492000013D181664F48DEC9CECA7ECB2E4809386
:10493000120A9093130AA093140AB093150A809157
:10494000A709813001F52091E2093091E3094091F6
:10495000E4095091E509211531054105510599F00A
:104960008091F6099091F709A091F809B091F909A1
:10497000281739074A075B0731F08091D609882349
:1049800011F40E94DA2281E08093160ADF91CF9120
:104990001F910F91FF90EF90DF90CF90BF90AF905D
:1049A0000895AF92BF92CF92DF92EF92FF920F9352
:1049B0001F93CF93DF9382E099E00E94243182E03D
:1049C00099E00E942431082F8091AC09882329F4B2
:1049D00081E08093AC090E9408028091AC0981308B
:1049E00051F40E9414346093AD097093AE09809322
:1049F000AF099093B00969E170E080E090E00E9417
:104A00002234802F992787FD9095A92FB92FFC017B
:104A1000E154F040E933F10508F070C6E25CFF4F65
:104A2000EE0FFF1F0590F491E02D09948DE69BE0B9
:104A300061E070E04AE050E00E94123A5FC682E016
:104A400099E00E9452318C018DE69BE06EEC75E09E
:104A50000E94313A8DE69BE0B8014AE050E00E94A6
:104A6000FF398DE69BE065ED75E00E94E53A012B8C
:104A700009F032C61092A70905C081E08093A7090A
:104A80000E94D0230E9408028DE69BE06DEE75E047
:104A90000E94E53A8DE69BE06BEC75E00E94313AAE
:104AA0008091A709882311F68DE69BE060E070E015
:104AB000C1CF82E099E00E945231909382098093A5
:104AC00081098DE69BE068E076E00E94313A6091D2
:104AD0008109709182098DE69BE04AE050E00E94D6
:104AE000FF398DE69BE065ED75E00E94E53A809127
:104AF00081099091820997FF04C010928209109257
:104B0000810980918109909182098F3F910539F047
:104B100034F08FEF90E0909382098093810983E5D0
:104B20009AE064E170E0409181090E94C03362E341
:104B300070E080E090E00E9422348DE69BE06FE020
:104B400076E00E94E53A8DE69BE065E076E00E9423
:104B5000313A609181097091820995C382E099E0B0
:104B60000E945231809383098DE69BE06AE276E0F1
:104B70000E94313A8DE69BE0609183094AE050E063
:104B80000E947B398DE69BE065ED75E00E94E53A79
:104B900080918309882319F0813041F403C080910A
:104BA0008E0902C08091D4098093B1090E94A70A9E
:104BB0008DE69BE061E376E00E94E53A8DE69BE0BE
:104BC00067E276E00E94313A8DE69BE060918309CE
:104BD0009AC482E099E00E945231EC018DE69BE09C
:104BE0006CE576E00E94313A8DE69BE0BE014AE03A
:104BF00050E00E94FF398DE69BE065ED75E00E9474
:104C0000E53A23E0C032D20714F084E00CC082E021
:104C1000C835D80714F083E006C0C059D14014F05D
:104C200082E001C081E080938C0983E59AE068E22C
:104C300070E040918C090E94C03362E370E080E034
:104C400090E00E9422348DE69BE063E676E00E94CD
:104C5000E53A8DE69BE069E476E00E94313A809186
:104C60008C0948C082E099E00E945231EC018DE647
:104C70009BE06EE776E00E94313A8DE69BE0BE0154
:104C80004AE050E00E94FF398DE69BE065ED75E05B
:104C90000E94E53A83E0C032D80714F084E00CC0EB
:104CA00022E0C835D20714F083E006C0C059D140D5
:104CB00014F082E001C081E080938D0983E59AE0E1
:104CC00062E370E040918D090E94C03362E370E0BE
:104CD00080E090E00E9422348DE69BE065E876E07B
:104CE0000E94E53A8DE69BE06BE776E00E94313A60
:104CF00080918D09823089F0833020F4813009F071
:104D0000FDC406C0833071F0843009F0F7C40FC0D1
:104D10008DE69BE06CE476E03EC48DE69BE060E5CA
:104D200076E039C48DE69BE064E576E034C48DE638
:104D30009BE068E576E02FC482E099E00E9436317E
:104D40006093F6097093F7098093F8099093F90935
:104D50008DE69BE060EA76E00E94313A4091F609E8
:104D60005091F7096091F8097091F9098DE69BE07F
:104D70002AE030E00E94AB398DE69BE065ED75E0FE
:104D80000E94E53A8091F6099091F709A091F809FF
:104D9000B091F9098C529140A040B04064F48CE28B
:104DA00091E0A0E0B0E08093F6099093F709A0931A
:104DB000F809B093F9098091F6099091F709A0914B
:104DC000F809B091F9098159904DA340B04064F0C1
:104DD00080E990EDA3E0B0E08093F6099093F709A5
:104DE000A093F809B093F909A090F609B090F709DB
:104DF000C090F809D090F909C601B50120E031E072
:104E000040E050E00E942C3E79018A0130939109E4
:104E100020939009C601B50120E031E040E050E068
:104E20000E942C3E462F60939209C70160E071E01A
:104E30000E94F73D60939309C70160E071E00E9412
:104E4000F73D8093940983E59AE061E570E00E9464
:104E5000C03383E59AE062E570E0409193090E94D7
:104E6000C03383E59AE063E570E0409194090E94C5
:104E7000C0338DE69BE067EA76E00E94E53A8DE676
:104E80009BE06DE976E01CC08DE69BE06FEB76E081
:104E90000E94E53A81E090E09093DC098093DB0981
:104EA0002DC48DE69BE063EC76E00E94313A8DE6FE
:104EB0009BE066EC76E06FC38DE69BE06BEC76E002
:104EC0000E94313A4091F6095091F7096091F80932
:104ED0007091F9092DC182E099E00E94363160930A
:104EE000F2097093F3098093F4099093F5098DE624
:104EF0009BE06EEC76E00E94313A4091F2095091CD
:104F0000F3096091F4097091F5098DE69BE02AE0C0
:104F100030E00E94AB398DE69BE065ED75E00E94C4
:104F2000E53A1092DC091092DB092091F2093091E8
:104F3000F3094091F4095091F5098091E2099091AB
:104F4000E309A091E409B091E509281739074A0758
:104F50005B0711F10E94E7028091E7089091E80851
:104F6000019749F482E090E09093E8088093E70885
:104F700081E08093070A1092A9090E94A71F8091DF
:104F8000070A8130E9F481E090E09093E80880938B
:104F9000E7081092070A14C08DE69BE06CE675E006
:104FA0000E94313A4091E2095091E3096091E4098D
:104FB0007091E5098DE69BE02AE030E00E94EB3934
:104FC0008DE69BE065ED76E0A3C08DE69BE06DEE9F
:104FD00076E00E94313A80918F09813009F0B9C0A2
:104FE000BDC082E099E00E94523180938F098DE626
:104FF0009BE060EF76E00E94313A8DE69BE06091A5
:105000008F094AE050E00E947B398DE69BE065ED18
:1050100075E00E94E53A80918F09882319F081E0BC
:1050200080938F0983E59AE06AE570E040918F09EB
:105030000E94C0338DE69BE067EF76E00E94E53A80
:105040008DE69BE06DEE76E00E94313A8DE69BE0C6
:1050500060918F0958C282E099E00E9436316093D6
:10506000E2097093E3098093E4099093E5098DE6E2
:105070009BE06FE077E00E94313A4091E209509165
:10508000E3096091E4097091E5098DE69BE02AE06F
:1050900030E00E94AB398DE69BE065ED75E00E9443
:1050A000E53A8091E2099091E309A091E409B09179
:1050B000E509B7FF08C01092E2091092E3091092C7
:1050C000E4091092E5092091F6093091F709409121
:1050D000F8095091F9098091E2099091E309A091B2
:1050E000E409B091E509281739074A075B0744F43A
:1050F0002093E2093093E3094093E4095093E509D2
:105100000E947B040E94DF198DE69BE066E177E058
:105110000E94E53A8DE69BE067EB75E00E94313A2C
:105120004091E2095091E3096091E4097091E50929
:105130008DE69BE02AE030E00E94EB39DFC28DE68D
:105140009BE06EE277E00E94313A80918E098823DD
:1051500029F48DE69BE066E971E01DC28DE69BE0D7
:105160006BE271E018C282E099E00E9452318C013A
:105170008DE69BE061E377E00E94313A8DE69BE0AB
:10518000B8014AE050E00E94FF398DE69BE065EDF2
:1051900075E00E94E53A012B31F410928E0981E00E
:1051A0008093D40905C081E080938E091092D409C0
:1051B00083E59AE06CE370E040918E090E94C03371
:1051C0008DE69BE068E377E00E94E53A8DE69BE0A0
:1051D0006EE277E00E94313A8DE69BE060918E09A5
:1051E00092C183E59AE069E670E00E94B93341C05C
:1051F00082E099E00E94523190939A098093990934
:105200008DE69BE063E577E00E94313A6091990971
:1052100070919A098DE69BE04AE050E00E94FF39C8
:105220008DE69BE065ED75E00E94E53A8091990975
:1052300090919A091816190634F081E090E0909345
:105240009A09809399098091990990919A098F3FC1
:10525000910539F034F08FEF90E090939A098093A4
:1052600099090E947B048DE69BE06AE577E00E9445
:10527000E53A8DE69BE060E577E00E94313A609187
:10528000990970919A098DE69BE0D4CB8DE69BE05D
:1052900062E777E00E94313A4091120A5091130A76
:1052A0006091140A7091150ADCC082E099E00E94B6
:1052B0005231AA2797FDA095BA2FBC01CD010E94BB
:1052C000FC3B6093A3097093A4098093A509909374
:1052D000A6098DE69BE068E777E00E94313A4091AD
:1052E000A3095091A4096091A5097091A6098DE6C2
:1052F0009BE022E030E00E94CF3A8DE69BE065ED36
:1053000075E00E94E53A6091A3097091A40980912B
:10531000A5099091A60920E030E44CE955EC0E94E3
:105320005D3B882364F480E090E4ACE9B5EC8093C5
:10533000A3099093A409A093A509B093A60960912D
:10534000A3097091A4098091A5099091A60920E074
:1053500030E44CE955E40E94013D181664F480E005
:1053600090E4ACE9B5E48093A3099093A409A093D9
:10537000A509B093A6096091A3097091A409809131
:10538000A5099091A6090E94C93B6093A109709359
:10539000A209CB0177FF03C0909581959F4F892F7C
:1053A000990F990B80939F098091A1099091A2096F
:1053B00097FF03C0909581959F4F8093A00983E547
:1053C0009AE06EE670E040919F090E94C03383E549
:1053D0009AE06FE670E04091A0090E94C0336091AE
:1053E000A3097091A4098091A5099091A60920E0D4
:1053F00030E040E050E00E94013D18163CF483E5A7
:105400009AE060E770E040E00E94C0336091A30939
:105410007091A4098091A5099091A60920E030E03F
:1054200040E050E00E945D3B88233CF483E59AE035
:1054300060E770E041E00E94C0338DE69BE06FE7DB
:1054400077E00E94E53A8DE69BE065E777E00E9411
:10545000313A4091A3095091A4096091A509709136
:10546000A6098DE69BE022E030E00E94D23A46C1D8
:105470008DE69BE067E977E00E94313A8DE69BE09C
:105480006CE671E088C08DE69BE06AE977E00E94F7
:10549000313A34C182E099E00E9452318093A809E8
:1054A0008DE69BE063EA77E00E94313A8DE69BE06F
:1054B0006091A8094AE050E00E947B398DE69BE0AC
:1054C00065ED75E00E94E53A8091A809833018F0F7
:1054D00082E08093A80983E59AE068E770E0409154
:1054E000A8090E94C0338DE69BE06AEA77E00E943B
:1054F000E53A8DE69BE060EA77E00E94313A8DE67E
:105500009BE06091A8094AE050E00E948D39F6C006
:105510008DE69BE062EC77E00E94E53A0E9470081D
:10552000EDC08DE69BE06DED77E00E94E53A68EC1A
:1055300070E080E090E00E942234C0E0D0E08DE690
:105540009BE0BE014AE050E00E94FF398DE69BE0FF
:1055500068EF77E00E94313A83E59AE0BE010E944D
:10556000B933682F8DE69BE04AE050E00E947B391A
:105570008DE69BE00E94D43864E170E080E090E02A
:105580000E942234219688E0C030D807C1F68DE60B
:105590009BE06AEF77E00E94E53AB0C08DE69BE0C1
:1055A00062E178E00E94E53A0E94E70281E08093A0
:1055B000FE090E940908A2C08DE69BE06DE278E03A
:1055C0000E94E53A8DE69BE065E478E00E94E53ACA
:1055D0001092F2091092F3091092F4091092F50951
:1055E0001092DC091092DB098DE69BE063EB75E01D
:1055F0000E94E53A2091F2093091F3094091F409B3
:105600005091F5098091E2099091E309A091E40994
:10561000B091E509281739074A075B0741F10E9455
:10562000E7028091E7089091E808019749F482E049
:1056300090E09093E8088093E70881E08093070A60
:105640001092A9098DE69BE066E678E00E94E53AB3
:105650000E94A71F8091070A8130E9F481E090E061
:105660009093E8088093E7081092070A14C08DE62B
:105670009BE06CE675E00E94313A4091E20950915E
:10568000E3096091E4097091E5098DE69BE02AE069
:1056900030E00E94EB398DE69BE067EB75E00E94FD
:1056A000313A4091E2095091E3096091E409709127
:1056B000E5098DE69BE02AE030E00E94EB3980911D
:1056C000D30980937B098DE69BE06AE678E00E942F
:1056D000E53A0E947B0412C06091120A7091130A8D
:1056E0008091140A9091150A21EE3AEF47EC52E4AA
:1056F0000E945D3B882309F4C5C9BFC9DF91CF91E2
:105700001F910F91FF90EF90DF90CF90BF90AF90DF
:105710000895DF92EF92FF920F931F93CF93DF9341
:105720008091E608813009F4ABC0813020F08230EE
:1057300009F0CAC4BAC281E08093FE09DD24D39483
:10574000C1E0D0E072E0E72EF12C012D112DD092B6
:10575000DE09D092DD098FE499E060E070E040E07E
:1057600050E00E9419328FE499E060EA72E00E94F2
:10577000313A7BC08091DE0990E0A0E0B0E08093F8
:10578000BD099093BE09A093BF09B093C009D093FF
:10579000C209C093C109E092C309F092C409009301
:1057A000C5091093C6090E945C0F8091BD098093C2
:1057B000DE09813019F08230F1F51BC08FE499E0E9
:1057C00060E070E041E050E00E9419328FE499E01F
:1057D0006EE678E00E94313A8FE499E060E070E094
:1057E00042E050E00E9419328FE499E06FE778E0E0
:1057F0001AC08FE499E060E070E041E050E00E9460
:1058000019328FE499E065EE72E00E94313A8FE43C
:1058100099E060E070E042E050E00E9419328FE4CD
:1058200099E060E978E00E94313A64EB70E080E052
:1058300090E00E9422348091B9099091BA090697AC
:10584000A1F40E94E7021092D5098091DE0981300F
:1058500019F0823031F403C00E94700802C00E9427
:1058600009088091D509882381F38091DD09813071
:1058700009F480CF8091FE09813009F468CF24C4F7
:1058800083E59AE06FEF70E00E94B933882349F016
:1058900083E59AE06FEF70E00E94B9338F3F09F023
:1058A000ADC084E190E090938209809381091092C9
:1058B000830985E090E0909387098093860921E031
:1058C00030E0309389092093880983E090E0909339
:1058D0008B0980938A0941E040938C0982E0809390
:1058E0008D0910928E0988E99AE3A0E0B0E08093D8
:1058F000F6099093F709A093F809B093F90940933A
:105900008F098AE090E090939609809395093093EF
:105910009A092093990980E090E0A0E7B2E480938F
:10592000A3099093A409A093A509B093A609109286
:10593000A8090E94A70A6091DE087091DF0883E53C
:105940009AE041E00E94C03365E070E080E090E0C2
:105950000E9422346091D6087091D7088091DE08A9
:105960009091DF08680F791F83E59AE042E00E947A
:10597000C03365E070E080E090E00E9422346091E6
:10598000D8087091D9088091DE089091DF08680FDF
:10599000791F83E59AE040E00E94C03365E070E043
:1059A00080E090E00E9422346091DA087091DB0878
:1059B0008091DE089091DF08680F791F83E59AE0F7
:1059C00040E00E94C03365E070E080E090E00E941B
:1059D00022346091DC087091DD088091DE0890919E
:1059E000DF08680F791F83E59AE040E00E94C0332A
:1059F00065E070E080E090E00E94223483E59AE068
:105A00006FEF70E00E94B933882349F483E59AE090
:105A10006FEF70E00E94B9338F3F09F4CBC00E9452
:105A20006E09CCE2D1E060C0C9010A969093DF080C
:105A30008093DE08815D974024F0D093DF08C09307
:105A4000DE0880917A098F5F80937A09843B09F0A0
:105A50004BC08FE499E060E070E040E050E00E94CD
:105A600019328FE499E061EA78E00E94313A8FE4DC
:105A700099E060E070E041E050E00E9419328FE46C
:105A800099E062EB78E00E94313A8FE499E060E0BF
:105A900070E042E050E00E9419328FE499E063EC3C
:105AA00078E00E94313A84E061E070E00E94E234E4
:105AB00064EF71E080E090E00E94223484E060E0D6
:105AC00070E00E94E2346CED75E080E090E00E94AE
:105AD0002234D093DF08C093DE0883E59AE06CE2BD
:105AE00071E041E00E94C0336091DE087091DF08F0
:105AF00083E59AE00E94B9332091DE083091DF08F7
:105B0000813009F091CF6091D6087091D708620F6B
:105B1000731F83E59AE00E94B93380937B096091FB
:105B2000D8087091D9088091DE089091DF08680F3D
:105B3000791F83E59AE00E94B93380937E096091D2
:105B4000DA087091DB088091DE089091DF08680F19
:105B5000791F83E59AE00E94B93380937F096091B1
:105B6000DC087091DD088091DE089091DF08680FF5
:105B7000791F83E59AE00E94B933809380093091C0
:105B80007F0920E0280F311D442737FD4095542F11
:105B9000542F432F322F222780917E09280F311D49
:105BA000411D511D2093E2093093E3094093E4091C
:105BB0005093E5098091E2099091E309A091E409ED
:105BC000B091E5098093EA099093EB09A093EC0961
:105BD000B093ED0985E160E00E94813586E161E0E6
:105BE0000E94813584E160E00E94813583E160E0BC
:105BF0000E9481350E9448098DE061E00E94813554
:105C000080918F098130D9F08091E2099091E30968
:105C1000A091E409B091E5098093E6099093E70922
:105C2000A093E809B093E9091092E2091092E30900
:105C30001092E4091092E50982E080937B091092AA
:105C4000A70982E08093E6081092E3080E94D0231F
:105C50008FE499E00E943B3260918A0970918B0930
:105C6000665F7F4F660F771F8FE499E00E94423294
:105C70008091860990918709BC01660F771F660F96
:105C8000771F680F791F8FE499E041E00E949A32F4
:105C90000E9408020E9409070E94F5010E94DF1974
:105CA0000E94C6010E9448050FC2C0E0D0E00091EA
:105CB000D7091091D80980E00E94C034080F191F3D
:105CC0001093D8090093D70962E070E080E090E07B
:105CD0000E9422342196C431D10549F78091D70919
:105CE0009091D80964E170E00E94F73D7093D80963
:105CF0006093D7096536710524F081E08093D60959
:105D000002C01092D6099091D6098091D9099817AE
:105D100071F00E9408028091D609882321F40E9424
:105D2000D0230E9409078091D6098093D9090E9447
:105D300014342091AD093091AE094091AF095091D2
:105D4000B009621B730B840B950B6D5D7540804031
:105D50009040C0F08091AC098823A1F01092AC096A
:105D60000E9408020FC08DE69BE00E949137BC01A3
:105D700082E099E00E948D308DE69BE00E946037C2
:105D8000892B89F78DE69BE00E946037181619066B
:105D90009CF38091160A882321F40E94D0230E944C
:105DA000090780912F0A882311F40E946C0C0E942D
:105DB00014342091470A3091480A4091490A509181
:105DC0004A0A621B730B840B950B61537547804025
:105DD000904020F00E94D0230E9409070E941434B2
:105DE00020914B0A30914C0A40914D0A50914E0A35
:105DF000621B730B840B950B61517742804090407E
:105E000010F00E946C0C0E94120411E032E0E32EAC
:105E1000F12CC1E0D0E038C18330910509F485C090
:105E2000843091053CF48130910581F0029709F0AE
:105E300029C13EC08530910509F4BBC0853091056C
:105E40000CF494C0069709F01DC1DFC064E670E051
:105E500080E090E00E9422348091E7089091E80869
:105E60008130910521F0029709F05AC00CC0809151
:105E7000E2099091E309A091E409B091E509019745
:105E8000A109B10945C0209195093091960944278F
:105E900037FD4095542F8091E2099091E309A0913C
:105EA000E409B091E509821B930BA40BB50B30C03C
:105EB00064E670E080E090E00E9422348091E70880
:105EC0009091E8088130910519F0029749F50CC0CE
:105ED0008091E2099091E309A091E409B091E5096C
:105EE0000196A11DB11D14C080919509909196094C
:105EF000AA2797FDA095BA2F2091E2093091E309D6
:105F00004091E4095091E509820F931FA41FB51F2A
:105F10008093F2099093F309A093F409B093F509E3
:105F20001092A9090E94A71FADC00E9414342091AD
:105F30004F0A3091500A4091510A5091520A621B07
:105F4000730B840B950B695E73408040904008F49E
:105F500099C00E94E7028091D009813011F40E941B
:105F600048091093DA090E945D208CC00E94143405
:105F700020914F0A3091500A4091510A5091520A93
:105F8000621B730B840B950B695E734080409040DD
:105F900008F478C00E94E7028091D009813011F4A2
:105FA0000E9448091093DD091093DA090E94461AED
:105FB00069C00E94143420914F0A3091500A4091D8
:105FC000510A5091520A621B730B840B950B695E48
:105FD00073408040904008F455C00E94E7028091D1
:105FE000E7089091E8088130910519F0029751F483
:105FF00005C0F092E808E092E70804C0D093E808F2
:10600000C093E7080E9408023DC00E94143420910A
:106010004F0A3091500A4091510A5091520A621B26
:10602000730B840B950B695E73408040904010F1B8
:106030000E94E7028091A709882319F08130C1F4FA
:1060400015C06091120A7091130A8091140A909100
:10605000150A2DEC3CEC47EC52E40E945D3B882392
:1060600011F01093A7090E94D02302C01092A70933
:106070000E94080283E59AE062E770E04091A70978
:106080000E94C0330E9412048091B9099091BA090C
:10609000009709F0C1CE8091D0098130A9F40E9407
:1060A00014342091430A3091440A4091450A50919A
:1060B000460A621B730B840B950B695B7B40804027
:1060C000904010F00E944809DF91CF911F910F91ED
:1060D000FF90EF90DF900895FC01EF5BFF4F11827E
:1060E0001082369680E281931082339680E4819309
:1060F0008FE38083329710823A9710823396119201
:10610000119211821082349681E080830895FC01FF
:10611000EF5BFF4F718360830895CF93DF93EC01B2
:106120009C01205C3F4FD9011C92161617060CF0FB
:106130003FC063327105E9F488818A33D1F4DE010E
:10614000A65BBF4F8C91FE01E80FF11D10821C92DF
:10615000FE01ED5BFF4FCB5BDF4F19821882249667
:1061600081E08883C954D040D9018C93D183C08306
:106170001FC0DE01A65BBF4F8C91FE01E80FF11D31
:1061800060838F5F8C93C45BDF4F9881CC54D04089
:10619000891770F01C92C05CDF4F18822396199209
:1061A000199219821882249681E08883C954D040BC
:1061B000C05CDF4F8881C054D040813049F4CF5B50
:1061C000DF4FE881F981C154D040309709F009953B
:1061D000C05CDF4F8881DF91CF910895CF93DF932B
:1061E000EC01FC01E05CFF4F8081882349F18130A4
:1061F00019F020E030E003C09E0182E08083C75B9D
:10620000DF4F8881C954D040882369F0BE01695BA3
:106210007F4FCB5BDF4FC901AE010E9454019A93BF
:106220008A93C354D040CD5BDF4F88819981C3549A
:10623000D040892B29F0C75BDF4F188281E001C075
:1062400080E0DF91CF910895CF93DF93EC010E941E
:10625000EE30882341F0C75BDF4F81E088832697CB
:10626000E881F9818081DF91CF910895CF93DF9309
:10627000EC010E94EE30882329F420E030E040E079
:1062800050E00BC0C75BDF4F81E088832697888191
:1062900099810E942D019B01AC01B901CA01DF91D6
:1062A000CF910895CF93DF93EC010E94EE308823C5
:1062B00019F420E030E00AC0C75BDF4F81E088833B
:1062C0002697888199810E940F019C01C901DF9165
:1062D000CF910895CF92DF92EF92FF920F931F9389
:1062E000FC01138212828EEE98E091838083738B7F
:1062F000628B558B448B378B268B118F008FF38EDF
:10630000E28ED58EC48E1F910F91FF90EF90DF909B
:10631000CF900895CF92DF92EF92FF920F931F9349
:10632000CF93DF93EC017B016A018C8961E00E94CD
:106330008135888D60E00E94813507E010E0C7015B
:10634000002E02C0959587950A94E2F780FF03C05E
:106350008A8961E002C08A8960E00E9481358C8967
:1063600060E00E9481358C8961E00E948135015096
:1063700010408FEF0F3F180711F7888D61E00E94E2
:106380008135C6010E947B34DF91CF911F910F911F
:10639000FF90EF90DF90CF900895CF92DF92EF9231
:1063A000FF920F931F938C017B016A01FC01868988
:1063B00060E00E948135C801B701A6010E948A31C0
:1063C0001F910F91FF90EF90DF90CF900895FC0107
:1063D000CB016430710548F462A570E0682B792B1D
:1063E000CF014EE150E00E94CD310895FC0164A13F
:1063F00075A182A193A1682B792B686086A197A1D2
:10640000682B792BCF014EE150E00E94CD310895E9
:10641000FC0113A212A20E94F6310895FC0160A5AE
:1064200071A5626071A760A74EE150E00E94CD3176
:106430000895DC01FA011A968D919C911B976817BB
:106440007907C4F416968D919C91179748175907B0
:106450008CF43696EE0FFF1FEA0FFB1F80819181AF
:10646000680F791F6F7770706068CD014EE150E062
:106470000E94CD31089561E070E048E354E00E944D
:10648000CD3108950F931F93CF93DF938C01EB01D0
:106490006034710570F5FC01868D978D24E075954B
:1064A00067952A95E1F7892B61F4637070706065D8
:1064B000C8014EE150E00E94CD31C80169E670E0AC
:1064C0000BC0637070706465C8014EE150E00E94BB
:1064D000CD31C8016BE670E04EE150E00E94CD3155
:1064E000CF70D070C067C801BE014EE150E00E947D
:1064F000CD31DF91CF911F910F910895EF92FF92CF
:106500000F931F938C017B01FC01868961E00E943F
:106510008135C801B7014EE150E00E948A311F91D8
:106520000F91FF90EF90089570E00E947E3281E01D
:1065300090E00895FC01848D958DFFEF8F3F9F07BC
:10654000A1F077FD12C0442341F4672B11F460E001
:1065500001C061E00E94813508956F3F710519F017
:1065600014F06FEF70E00E94E23408950F931F93D0
:10657000CF93DF93EC018A8D9B8D2FEF8F3F920796
:1065800091F060E00E94813568E270E080E090E088
:106590000E9422348A8D61E00E94813568E270E0B9
:1065A00080E090E004C062E370E080E090E00E9450
:1065B00022348C819D818130910511F480E306C0E5
:1065C0008230910511F0039711F488E38AA7CE0178
:1065D00061E070E00E94E731CE016DE170E04EE1D4
:1065E00050E00E94CD3168A179A1CE010E944232D3
:1065F00004E010E01DA30CA382E090E09BA38AA31B
:106600001FA21EA2CE010E94F63119A708A7CE0133
:106610000E943B32CE010E940E32DF91CF911F913A
:106620000F910895CF92DF92EF92FF920F931F93F5
:10663000CF93DF93EC018B017A016901888D61E0D2
:106640000E944235888D61E00E9481358A8961E02F
:106650000E9442358A8961E00E9481358C8961E01F
:106660000E9442358C8961E00E9481358E8961E00B
:106670000E9442358E8961E00E9481358A8D9B8D12
:106680002FEF8F3F920739F061E00E9442358A8DEB
:1066900061E00E9481358C8D9D8D2FEF8F3F920799
:1066A00039F061E00E9442358C8D60E00E948135B6
:1066B0000130110599F41D830C831F830E8388E03C
:1066C00090E09987888780E590E09B878A871D8680
:1066D0001C868FEF9FEF9F878E872BC0023011059E
:1066E000A9F41D830C831F830E8380E190E09987BA
:1066F000888788E290E09B878A871D861C8680E4D5
:1067000090E09F878E878FEF9FEF13C003301105B6
:10671000E1F41D830C831F830E8380E190E0998751
:1067200088879B878A871D861C869F878E8780E245
:1067300090E0998B888B80E4E816F10430F4F9A29C
:10674000E8A222E0C216D10418F02FEF3FEF07C0F5
:10675000DF8ECE8ECE010E94B63220E030E0C9013D
:10676000DF91CF911F910F91FF90EF90DF90CF902D
:106770000895F999FECF72BD61BDF89A80B508956C
:10678000F999FECF1FBA72BD61BD40BD0FB6F89436
:10679000FA9AF99A0FBE08951F920F920FB60F92B0
:1067A00011242F933F938F939F93AF93BF93809127
:1067B000580A9091590AA0915A0AB0915B0A3091F7
:1067C0005C0A0196A11DB11D232F2D5F2D3720F0EE
:1067D0002D570196A11DB11D20935C0A8093580A84
:1067E0009093590AA0935A0AB0935B0A8091540A75
:1067F0009091550AA091560AB091570A0196A11D91
:10680000B11D8093540A9093550AA093560AB093F1
:10681000570ABF91AF919F918F913F912F910F9008
:106820000FBE0F901F9018958FB7F8942091580ABB
:106830003091590A40915A0A50915B0A8FBFB901B1
:10684000CA0108959B01AC017FB7F8948091540A66
:106850009091550AA091560AB091570A66B5A89B27
:1068600005C06F3F19F00196A11DB11D7FBFBA2F62
:10687000A92F982F8827860F911DA11DB11D62E0B9
:10688000880F991FAA1FBB1F6A95D1F7BC012DC0A5
:10689000FFB7F8948091540A9091550AA091560A36
:1068A000B091570AE6B5A89B05C0EF3F19F00196D5
:1068B000A11DB11DFFBFBA2FA92F982F88278E0FBA
:1068C000911DA11DB11DE2E0880F991FAA1FBB1FDA
:1068D000EA95D1F7861B970B885E9340C8F221504A
:1068E00030404040504068517C4F211531054105F2
:1068F000510571F60895019739F0880F991F880F97
:10690000991F02970197F1F70895789484B58260F2
:1069100084BD84B5816084BD85B5826085BD85B543
:10692000816085BDEEE6F0E0808181608083E1E8F2
:10693000F0E010828081826080838081816080832A
:10694000E0E8F0E0808181608083E1EBF0E080812D
:1069500084608083E0EBF0E0808181608083EAE7FF
:10696000F0E0808184608083808182608083808188
:10697000816080838081806880831092C100089547
:10698000982F8E3008F09E5097708091E90882957C
:10699000880F880F807C892B80937C0080917A00FF
:1069A000806480937A0080917A0086FDFCCF2091EC
:1069B000780040917900942F80E030E0282B392B2B
:1069C000C90108951F93CF93DF93182FEB0161E066
:1069D0000E944235209709F44AC0CF3FD10509F4FF
:1069E00049C0E12FF0E0EA55FE4F84918330C1F0B9
:1069F000843028F4813051F08230B1F50CC08630FB
:106A000019F1873049F1843079F514C084B5806874
:106A100084BDC7BD33C084B5806284BDC8BD2EC0EF
:106A200080918000806880938000D0938900C0931B
:106A3000880024C080918000806280938000D09381
:106A40008B00C0938A001AC08091B0008068809348
:106A5000B000C093B30012C08091B00080628093F8
:106A6000B000C093B4000AC0C038D1051CF4812F17
:106A700060E002C0812F61E00E948135DF91CF91FB
:106A80001F910895CF93DF93482F50E0CA018A5792
:106A90009E4FFC0134914A595E4FFA01849188233C
:106AA00069F190E0880F991FFC01E85BFE4FA5910A
:106AB000B491FC01EE5AFE4FC591D491662351F476
:106AC0002FB7F8948C91932F909589238C9388817C
:106AD00089230BC0623061F42FB7F8948C91932F07
:106AE000909589238C938881832B88832FBF06C040
:106AF0009FB7F8948C91832B8C939FBFDF91CF919C
:106B00000895482F50E0CA018A559E4FFC012491F8
:106B1000CA018A579E4FFC0194914A595E4FFA016F
:106B20003491332309F440C0222351F1233071F012
:106B3000243028F42130A1F0223011F514C0263081
:106B4000B1F02730C1F02430D9F404C08091800026
:106B50008F7703C0809180008F7D8093800010C06C
:106B600084B58F7702C084B58F7D84BD09C08091C4
:106B7000B0008F7703C08091B0008F7D8093B0000C
:106B8000E32FF0E0EE0FFF1FEE5AFE4FA591B491F8
:106B90002FB7F894662321F48C919095892302C035
:106BA0008C91892B8C932FBF089508951F920F927B
:106BB0000FB60F9211242F933F934F938F939F9370
:106BC000EF93FF934091C60020919D0A30919E0A59
:106BD0002F5F3F4F2F73307080919F0A9091A00AD2
:106BE0002817390759F0E0919D0AF0919E0AE35A5F
:106BF000F54F408330939E0A20939D0AFF91EF91B9
:106C00009F918F914F913F912F910F900FBE0F90B9
:106C10001F90189508951F920F920FB60F9211248E
:106C20002F933F934F938F939F93EF93FF934091B5
:106C3000CE002091250B3091260B2F5F3F4F2F73F5
:106C400030708091270B9091280B2817390759F045
:106C5000E091250BF091260BEB51F54F40833093DB
:106C6000260B2093250BFF91EF919F918F914F91D0
:106C70003F912F910F900FBE0F901F901895E091AC
:106C8000790BF0917A0BE05CFF4F8191919120811B
:106C90003181821B930B8F739070892B11F00E94AE
:106CA000D535E091980BF091990BE05CFF4F819105
:106CB000919120813181821B930B8F739070892B6E
:106CC00011F00E940A3608951F920F920FB60F928C
:106CD00011242F933F938F939F93EF93FF932091D2
:106CE000E10A3091E20A8091E30A9091E40A2817C0
:106CF000390731F48091C1008F7D8093C10014C0A9
:106D0000E091E30AF091E40AEF55F54F208180917C
:106D1000E30A9091E40A01968F7390709093E40ACD
:106D20008093E30A2093C600FF91EF919F918F918A
:106D30003F912F910F900FBE0F901F9018951F92AB
:106D40000F920FB60F9211242F933F938F939F931F
:106D5000EF93FF932091690B30916A0B80916B0B3D
:106D600090916C0B2817390731F48091C9008F7D01
:106D70008093C90014C0E0916B0BF0916C0BE75D40
:106D8000F44F208180916B0B90916C0B01968F7367
:106D9000907090936C0B80936B0B2093CE00FF91BF
:106DA000EF919F918F913F912F910F900FBE0F9078
:106DB0001F901895AF92BF92DF92EF92FF920F93C0
:106DC0001F93CF93DF93EC017A018B01DD244030D8
:106DD00081EE580780E0680780E0780711F0DD2435
:106DE000D39491E0A92EB12CEC89FD89DD2069F0C6
:106DF000C5010E8C02C0880F991F0A94E2F78083A8
:106E000060E079E08DE390E005C0108260E874E80E
:106E10008EE190E0A80197010E940A3E2150304087
:106E200040405040569547953795279580E1203052
:106E3000380720F0DD2011F0DD24D6CFE889F9896C
:106E40003083EA89FB892083EE89FF89408121E034
:106E500030E0C9010A8C02C0880F991F0A94E2F73A
:106E6000482B4083EE89FF894081C9010B8C02C009
:106E7000880F991F0A94E2F7482B4083EE89FF8917
:106E80004081C9010C8C02C0880F991F0A94E2F757
:106E9000482B4083EE89FF8980810D8C02C0220F30
:106EA000331F0A94E2F7209528232083DF91CF91A6
:106EB0001F910F91FF90EF90DF90BF90AF900895DA
:106EC000DC011C96ED91FC911D97E05CFF4F219138
:106ED000319180819181281B390B2F733070C9014A
:106EE0000895DC011C96ED91FC911D97E05CFF4F2D
:106EF00020813181E054F040DF01AE5BBF4F8D91C6
:106F00009C9111972817390719F42FEF3FEF07C00D
:106F10008D919C91E80FF91F8081282F30E0C901E5
:106F20000895DC011C96ED91FC911D97E05CFF4FEC
:106F300020813181E054F040DF01AE5BBF4F8D9185
:106F40009C9111972817390719F42FEF3FEF10C0C4
:106F50008D919C911197E80FF91F20818D919C9143
:106F6000119701968F73907011969C938E9330E0D9
:106F7000C9010895FC0186859785DC01A05CBF4F9F
:106F8000FC01EE5BFF4F2D913C9111978081918127
:106F900028173907C1F70895CF93DF93EC01EE85E9
:106FA000FF85E05CFF4F20813181E054F0402F5F8E
:106FB0003F4F2F733070DF01AE5BBF4F8D919C91BF
:106FC000119728173907D1F3E05CFF4F8081918139
:106FD000E054F040E80FF91F6083EE85FF85E05C28
:106FE000FF4F31832083EE89FF89208181E090E08B
:106FF0000D8C02C0880F991F0A94E2F7282B20837A
:1070000081E090E0DF91CF9108951F931092700B73
:1070100010926F0B28EE33E040E050E02093710BAC
:107020003093720B4093730B5093740B66EF78E0C0
:1070300070936E0B60936D0B8DE59AE090937A0BD5
:107040008093790B81EA9AE090937C0B80937B0B81
:1070500085EC90E090937E0B80937D0B84EC90E028
:107060009093800B80937F0B80EC90E09093820B49
:107070008093810B81EC90E09093840B8093830B41
:1070800086EC90E09093860B8093850B14E0109330
:10709000870BB3E0B093880BA7E0A093890BF5E0D2
:1070A000F0938A0BE1E0E0938B0B10928F0B109220
:1070B0008E0B2093900B3093910B4093920B509337
:1070C000930B70938D0B60938C0B85EE9AE09093ED
:1070D000990B8093980B89E29BE090939B0B809394
:1070E0009A0B8DEC90E090939D0B80939C0B8CEC15
:1070F00090E090939F0B80939E0B88EC90E0909390
:10710000A10B8093A00B89EC90E09093A30B80934C
:10711000A20B8EEC90E09093A50B8093A40B1093A0
:10712000A60BB093A70BA093A80BF093A90BE09329
:10713000AA0B1F910895CF93DF930E9485340E947C
:10714000FF02CFE3D6E30E94892B2097E1F30E9450
:107150003F36F9CFCF92DF92EF92FF920F931F93BA
:10716000CF93DF937C016B018A01C0E0D0E00FC0B8
:10717000D6016D916D01D701ED91FC910190F081E7
:10718000E02DC7010995C80FD91F01501040011506
:10719000110571F7CE01DF91CF911F910F91FF90F3
:1071A000EF90DF90CF900895EF92FF920F931F938F
:1071B0008C01DC01ED91FC910190F081E02D6DE0FE
:1071C00009957C01D801ED91FC910190F081E02DB1
:1071D000C8016AE009959C012E0D3F1DC9011F9150
:1071E0000F91FF90EF900895CF93DF93DB010D9007
:1071F0000020E9F71197A61BB70BEC01E881F98194
:107200000280F381E02DAD010995DF91CF910895C2
:107210004F925F927F928F929F92AF92BF92CF9246
:10722000DF92EF92FF920F931F93DF93CF93CDB72F
:10723000DEB7A1970FB6F894DEBF0FBECDBF2C010D
:10724000742ECB01223008F42AE019A231E2C32EB9
:10725000D12CCC0EDD1E822E9924AA24BB24672DAE
:10726000752FA50194010E940A3E79018A01C80187
:10727000B701A50194010E94D83D472D461B0894F3
:10728000C108D1084A3014F4405D01C0495CF601E0
:107290004083E114F1040105110521F07E2C5F2DDE
:1072A000C801DDCFC201B6010E94F438A1960FB625
:1072B000F894DEBF0FBECDBFCF91DF911F910F912C
:1072C000FF90EF90DF90CF90BF90AF909F908F9006
:1072D0007F905F904F900895DC012115310541F4B6
:1072E000ED91FC910190F081E02D642F09950895B6
:1072F0000E9408390895EF92FF920F931F939A010D
:10730000E62EFF2400E010E0B801A7010E946C39CE
:107310001F910F91FF90EF900895CF92DF92EF921F
:10732000FF920F931F936C01E62E9A01FF2400E059
:1073300010E0B801A7010E946C398C01C6010E94BF
:10734000D438080F191FC8011F910F91FF90EF90BB
:10735000DF90CF900895CF92DF92EF92FF920F933C
:107360001F93CF93DF93EC016A017B012115310557
:1073700041F4E881F9810190F081E02D642F0995B5
:107380001FC02A303105D1F477FF17C0E881F98199
:107390000190F081E02D6DE209958C01442755277D
:1073A000BA014C195D096E097F09CE012AE00E94DD
:1073B00008399801280F391F04C02AE00E940839B3
:1073C0009C01C901DF91CF911F910F91FF90EF9028
:1073D000DF90CF900895EF92FF920F931F937C015F
:1073E0000E94AB398C01C7010E94D4389C01200F48
:1073F000311FC9011F910F91FF90EF900895EF92F7
:10740000FF920F931F937B019A010027F7FC0095D1
:10741000102FB801A7010E94AB391F910F91FF9067
:10742000EF900895CF92DF92EF92FF920F931F9308
:107430006C017B019A010027F7FC0095102FB80121
:10744000A7010E94AB398C01C6010E94D438080FF5
:10745000191FC8011F910F91FF90EF90DF90CF90FF
:1074600008950E94F43808957F928F929F92AF9270
:10747000BF92CF92DF92EF92FF920F931F93CF9321
:10748000DF934C017A018B01722ECB01BA0120E00F
:1074900030E040E050E00E945D3B87FD03C0C0E06B
:1074A000D0E00EC0D401ED91FC910190F081E02D6F
:1074B000C4016DE20995EC0117FB109517F91095C1
:1074C00020E030E040E05FE3AA240BC0CA01B9012C
:1074D00020E030E040E251E40E94613B9B01AC01BE
:1074E000A394A71498F3C801B7010E94F93A5B016D
:1074F0006C010E94CE3B7B018C01C401B801A70145
:107500002AE030E00E946C39C80FD91F772039F08B
:10751000C40164ED78E00E94F438C80FD91FC80197
:10752000B7010E94FA3B9B01AC01C601B5010E9464
:10753000F83A24C020E030E040E251E40E94503D9F
:107540007B018C010E94C93B5B016C01CC24B7FC20
:10755000C094DC2CC401B601A5012AE030E00E94F1
:10756000AB39C80FD91FC601B5010E94FC3B9B0176
:10757000AC01C801B7010E94F83A7A947720D1F69D
:10758000CE01DF91CF911F910F91FF90EF90DF908F
:10759000CF90BF90AF909F908F907F9008950E9462
:1075A000343A0895EF92FF920F931F937C010E944B
:1075B000343A8C01C7010E94D438080F191FC80142
:1075C0001F910F91FF90EF900895EF92FF920F930C
:1075D0001F937C010E94F4388C01C7010E94D438AB
:1075E000080F191FC8011F910F91FF90EF90089588
:1075F0005058BB27AA270ED0B3C1A4D130F0A9D1CF
:1076000020F031F49F3F11F41EF499C10EF4E0957F
:10761000E7FB64C1E92FB5D180F3BA17620773079E
:107620008407950718F071F49EF5E4C10EF4E09517
:107630000B2EBA2FA02D0B01B90190010C01CA012C
:10764000A0011124FF27591B99F0593F50F4503ED7
:1076500068F11A16F040A22F232F342F4427585FC9
:10766000F3CF469537952795A795F0405395C9F7E1
:107670007EF41F16BA0B620B730B840BBAF0915099
:10768000A1F0FF0FBB1F661F771F881FC2F70EC038
:10769000BA0F621F731F841F48F48795779567950B
:1076A000B795F7959E3F08F0B3CF9395880F08F0F4
:1076B0009927EE0F979587950895ECD008F481E00F
:1076C00008950CD04DC145D140F03CD130F021F4AB
:1076D0005F3F19F003C151118EC131C152D198F3EE
:1076E0009923C9F35523B1F3951B550BBB27AA2743
:1076F00062177307840738F09F5F5F4F220F331FB5
:10770000441FAA1FA9F333D00E2E3AF0E0E830D080
:1077100091505040E695001CCAF729D0FE2F27D083
:10772000660F771F881FBB1F261737074807AB0751
:10773000B0E809F0BB0B802DBF01FF2793585F4FC6
:107740002AF09E3F510568F0C9C055C15F3FECF378
:10775000983EDCF3869577956795B795F7959F5F8B
:10776000C9F7880F911D9695879597F90895E1E0DF
:10777000660F771F881FBB1F621773078407BA073E
:1077800020F0621B730B840BBA0BEE1F88F7E09599
:10779000089504D06894B1112EC10895FAD088F0EC
:1077A0009F5790F0B92F9927B751A0F0D1F0660FED
:1077B000771F881F991F1AF0BA95C9F712C0B13008
:1077C00081F018D1B1E0089515C1672F782F88276F
:1077D000B85F39F0B93FCCF3869577956795B39547
:1077E000D9F73EF490958095709561957F4F8F4FB6
:1077F0009F4F0895E89409C097FB3EF490958095BB
:10780000709561957F4F8F4F9F4F9923A9F0F92F66
:1078100096E9BB279395F695879577956795B795E4
:10782000F111F8CFFAF4BB0F11F460FF1BC06F5FCA
:107830007F4F8F4F9F4F16C0882311F096E911C0DC
:10784000772321F09EE8872F762F05C0662371F0FD
:1078500096E8862F70E060E02AF09A95660F771F11
:10786000881FDAF7880F9695879597F90895ABD01A
:1078700080F09F3740F491110EF0BDC060E070E0E1
:1078800080E89FEB089526F41B16611D711D811D74
:107890002BC045C0990F0008550FAA0BE0E8FEEF7A
:1078A00016161706E807F907C0F012161306E407C4
:1078B000F50798F0621B730B840B950B39F40A26BD
:1078C00061F0232B242B252B21F408950A2609F49B
:1078D000A140A6958FEF811D811D089597F99F679F
:1078E00080E870E060E00895882371F4772321F048
:1078F0009850872B762F07C0662311F499270DC067
:107900009051862B70E060E02AF09A95660F771F01
:10791000881FDAF7880F9695879597F908959F3F06
:1079200049F0915028F4869577956795B7959F5FB4
:1079300080389F4F880F9695879597F908959FEF08
:1079400080EC089500240A941616170618060906F6
:10795000089500240A9412161306140605060895C5
:10796000092E0394000C11F4882352F0BB0F40F44D
:10797000BF2B11F460FF04C06F5F7F4F8F4F9F4F8D
:10798000089557FD9058440F551F59F05F3F71F00F
:107990004795880F97FB991F61F09F3F79F0879576
:1079A0000895121613061406551FF2CF4695F1DFFF
:1079B00008C0161617061806991FF1CF869571058F
:1079C000610508940895E5DFA0F0BEE7B91788F4D3
:1079D000BB279F3860F41616B11D672F782F8827B4
:1079E000985FF7CF869577956795B11D93959639F2
:1079F000C8F30895E894BB2766277727CB0197F94A
:107A0000089548DF08F48FEF08950AD029ED3BE58B
:107A10004EED5EE345C00EF082CF91CF68945ECF0D
:107A2000B8DFC8F39923D1F3C6F3DF93CF931F9345
:107A30000F93FF92C92FDD2788232AF02197660F25
:107A4000771F881FDAF720E030E040E85FEB9FE324
:107A5000883920F0803E30F021968F77CADDEEEE37
:107A6000F0E003C0C6DDEBE1F1E07DD08B01BE01AB
:107A7000EC01FB2E6F5771097595771F880B990BD9
:107A8000BBDE28E132E741E35FE316D0AF2D98017A
:107A9000AE01FF900F911F91CF91DF91BBDD60CFC1
:107AA0000BD05ECF4FDF28F054DF18F0952309F09C
:107AB00015CF45CF11249FCF64DFA0F3959FD1F35D
:107AC000950F50E0551F629FF001729FBB27F00D8C
:107AD000B11D639FAA27F00DB11DAA1F649F6627E1
:107AE000B00DA11D661F829F2227B00DA11D621F30
:107AF000739FB00DA11D621F839FA00D611D221FEA
:107B0000749F3327A00D611D231F849F600D211DCD
:107B1000822F762F6A2F11249F5750408AF0E1F070
:107B200088234AF0EE0FFF1FBB1F661F771F881FB9
:107B300091505040A9F79E3F510570F0CFCE5BCFDA
:107B40005F3FECF3983EDCF3869577956795B795A4
:107B5000F795E7959F5FC1F7FE2B880F911D9695CE
:107B6000879597F90895DF93CF931F930F93FF9213
:107B7000EF92DF927B018C01689405C0DA2EEF0151
:107B80009BDFFE01E894A591259135914591559192
:107B9000AEF3EF013FDDFE019701A801DA9479F71A
:107BA000DF90EF90FF900F911F91CF91DF9108959B
:107BB000629FD001739FF001829FE00DF11D649FD1
:107BC000E00DF11D929FF00D839FF00D749FF00D5D
:107BD000659FF00D9927729FB00DE11DF91F639FFE
:107BE000B00DE11DF91FBD01CF011124089597FBD0
:107BF000092E07260AD077FD04D049D006D00020F0
:107C00001AF4709561957F4F0895F6F790958195D8
:107C10009F4F0895A1E21A2EAA1BBB1BFD010DC0A8
:107C2000AA1FBB1FEE1FFF1FA217B307E407F5072C
:107C300020F0A21BB30BE40BF50B661F771F881F08
:107C4000991F1A9469F760957095809590959B019E
:107C5000AC01BD01CF01089597FB092E05260ED07A
:107C600057FD04D0D7DF0AD0001C38F4509540955A
:107C7000309521953F4F4F4F5F4F0895F6F7909500
:107C80008095709561957F4F8F4F9F4F0895AA1BE8
:107C9000BB1B51E107C0AA1FBB1FA617B70710F0F7
:107CA000A61BB70B881F991F5A95A9F78095909529
:107CB000BC01CD010895EE0FFF1F0590F491E02D5A
:067CC0000994F894FFCFC7
:107CC6007C004F7574207C20200020496E207C208B
:107CD60020002D2D2D207C202000506F73697469A3
:107CE6006F6E7C4469722E7C48540031002A005F16
:107CF600004100420054004500202020204C6163D2
:107D0600657274612020202020002020204D6F7491
:107D16006F72666F63757320202000564552534973
:107D26004F4E3A20202020202020200076332E316E
:107D36002E3032002052656C656173652062757461
:107D4600746F6E210020496E697469616C697A618D
:107D560074696F6E2000300023230020202020202D
:107D66002020200053657420746F3A2000202020C4
:107D7600202020496E0020202020204F75740020EE
:107D86002020204D75746500202053696C656E7443
:107D960000202020204C6F75640020202020202009
:107DA6004E6F0020202020205965730020202020BF
:107DB600204F6666002020202020204F6E002045A0
:107DC600636F6E6F6D79002020203136306D410073
:107DD6002020203430306D41002020203630306D98
:107DE60041002020203830306D4100202020202006
:107DF60020435700202020202043435700202020E6
:107E06002020496E20002020202020416C6C00207C
:107E1600202020476F746F3A203021202020200038
:107E26002D00207C543A002B00200020202020200A
:107E360020004300207C543A20204E43212020007D
:107E46005920310044203A53776974636865642089
:107E5600746F20757064617465206D6F64652E00A3
:107E660020202020426F6F744D656E7520202020E3
:107E760020002020506C6561736520537461727414
:107E86002020004669726D776172652055706461C5
:107E9600746572002020506C6561736520537461AF
:107EA6007274212000466163746F72792052657383
:107EB600657420202000436C65616E696E672045FD
:107EC6006570726F6D2100582000436C65616E69A4
:107ED6006E6720456570726F6D200044203A582009
:107EE600636F6D6D616E6420657865637574696F27
:107EF6006E2E0058203230300020456570726F6D4E
:107F06002064656C65746564200020506C6561733F
:107F160065205265737461727420006F7220506C14
:107F26006561736520537461727420004D6F746FC0
:107F3600724D656E753A20202020202000486F6C17
:107F46006420416D706572653A20202020004D6FD7
:107F5600766520416D706572653A202020200044C8
:107F66006972656374696F6E3A20202020202000B4
:107F760020202020205361766564212020202020A7
:107F860000202020556E6368616E6765642120209D
:107F960020004D61696E4D656E753A2020202020C7
:107FA60020200020202020202020202020202020EB
:107FB6002020200054656D70547261636B4D656EB0
:107FC600753A20200054656D70436F6D702F313007
:107FD600433A2020200054656D70547261636B44EF
:107FE60069723A2020200048616E64436F6E747295
:107FF6006F6C4D656E753A00537465702F436C69EE
:10800600636B3A2020202020004261636B6C696715
:1080160068743A20202020202000436F6E7472611D
:1080260073743A2020202020202000566F6C756D36
:10803600653A2020202020202020200053746172E1
:10804600745361766564506F733A2020004C636404
:1080560048656174696E673A202020202000466FCB
:1080660063757365724D656E753A20202020004257
:1080760061636B6C6173683A202020202020200009
:108086004261636B6C2E4469722E3A2020202020B8
:1080960000506F736974696F6E4D61782E3A2020B7
:1080A600200020202020200020202020002020202A
:1080B60000202000466F63757365724D656E7520EE
:1080C600202020200048616E64436F6E74726F6CCE
:1080D6004D656E7520004D6F746F724D656E75201F
:1080E6002020202020200054656D70547261636B3F
:1080F6004D656E7520202000204D6F76696E6720D5
:108106000042636B6C436F6D7000204D696E2E20CC
:10811600506F736974696F6E212000204D61782E4F
:1081260020506F736974696F6E2120004D200047DF
:108136006F746F2053656C656374204D656E7500B2
:108146004D6F766520486F6D652120202020202008
:1081560000476F746F20506F736974696F6E3A20B1
:1081660020004D6F766520486F6D6520506F732E29
:108176002E2E00482030007020002054656D70209F
:10818600547261636B696E67212000612000442090
:108196003A412028002920636F6D6D616E64207757
:1081A60061732072656365697665642E0044203AC2
:1081B6004120636F6D6D616E6420657865637574CB
:1081C600696F6E2E0062200044203A422028004447
:1081D600203A4220636F6D6D616E64206578656339
:1081E6007574696F6E2E0063200044203A43202880
:1081F6000044203A4320636F6D6D616E642065789C
:1082060065637574696F6E2E006520003136300027
:1082160034303000363030003830300044203A45B3
:1082260020280044203A4520636F6D6D616E6420FE
:10823600657865637574696F6E2E0066200044204C
:108246003A4620280044203A4620636F6D6D616EE1
:108256006420657865637574696F6E2E006720000B
:1082660044203A4720280044203A4720636F6D6D2A
:10827600616E6420657865637574696F6E2E00485B
:108286002031006920004D464F43006D20004420F8
:108296003A4D20280044203A4D20636F6D6D616E83
:1082A6006420657865637574696F6E2E006E2000B4
:1082B60044203A4E20280044203A4E20636F6D6DCC
:1082C600616E6420657865637574696F6E2E00440F
:1082D600203A5020280044203A5020636F6D6D618B
:1082E6006E6420657865637574696F6E2E00722002
:1082F6000044203A5220280044203A5220636F6DF1
:108306006D616E6420657865637574696F6E2E00A5
:1083160073200044203A5320280044203A53206317
:108326006F6D6D616E6420657865637574696F6ED7
:108336002E0074200075200044203A552028004461
:10834600203A5520636F6D6D616E642065786563B4
:108356007574696F6E2E0076200056203634340010
:1083660077200044203A5720280044203A572063BB
:108376006F6D6D616E6420657865637574696F6E87
:108386002E0044203A5820636F6D6D616E6420772D
:1083960061732072656365697665642E0044203AD0
:1083A6007920636F6D6D616E6420776173207265ED
:1083B6006365697665642E00090044203A79206376
:1083C6006F6D6D616E6420657865637574696F6E37
:1083D6002E0044203A5920636F6D6D616E642077DC
:1083E60061732072656365697665642E0044203A80
:1083F6005A20636F6D6D616E642065786563757470
:10840600696F6E2E0044203A54686973207665724F
:1084160073696F6E206D6F7665203020706F73699B
:1084260074696F6E21005A2031005A20300046616F
:1084360063746F72792052657365743C2D2D004606
:1084460069726D77617265205570642E2020200058
:108456004669726D77617265205570642E3C2D2DCC
:1084660000456570726F6D526561644661756C7426
:1084760021002020426F6F74696E672077697468E7
:1084860020200020202066616C7365206461746181
:10849600212020002E0001000400050006002C010A
:1084A600011E0001C8000101000100000000943215
:1084B600AA3800000000CC37AA38603791377137E8
:0284C600BA37C3
:00000001FF



