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Tombola: Bingo!!! On Your TV

Thisisacompilation of an ATMEL AVR AT90S1200 video hardware project documentation.
The project was designed by Alberto Ricci Bitti (a.riccibitti @iname.com).

From README.TXT:

1) Youarealowed to build this design for personal, non commercia use only.

2) Any commercial use (included publishing it on CD-ROM, internet etc.) must have an explicit written authorization by
the author.

3) Thisinformationisgivenonan"asis' basis, excluding any responsibility for the author: you use it at your own risk.

4) Non-EC users: the unit is designed to work with 50Hz field TV sets (e.g. PAL), that is 25 frames per second, 64 ns
(15625H2z) line, non-interlaced display.

© 1997,1998 BY ALBERTO RICCI BITTI

ariccibitti@iname.com

www.geocities.com/CapeCanaveral/L aunchpad/3632

From Alberto Ricci Bitti’s Bingo Page:
This design is based on the video DVM and cronograph design. It supports color, so nhumbers not yet drawn are
displayed in green and the others in white.

The programming tech is brought to the extremes, since displaying 90 small numbers on a screen (using a
512 lines assembler program) is a tough task even for a fast microcontroller as the Atmel's AVR AT90S1200.
The (admittedly dirty) code and the schematic are derived from the video-cronograph project, cutting off the
serial port output and the photocells input, so don't be surprised if you find some strange variable names.

Schematics diagram:
BINGO!!! (on your tv)
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TOMBOLA.ASM

rhkkkhkkkhkkhkhkhhkhkkhhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhhhhhkhhkhkhkhkhhhkhkhkhkhkkhkhkk krkkx**x
)

; * TOVBOLA. ASM

Bl NGO MACHI NE

DEVI CE AT90S1200

---> conposite video output showing giant digits

Copyright (c) 1997 by Alberto Ricci Bitti
e-mail: a.riccibitti @nanme.com

khkhkkhkhkkhkhkhhkhkhhhkhhkhkhhhkhkhhhkhhhhhhkhhhkhhhhhhkhkhhhkhhhkhhkhkhhhkhkhkhkhkhkhkhkkrkkhkrkk **x*x*

rhkkkhkkkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkkhhkhhhkhkhhkhhhhhhkhkhhhkhhhkhhhkhhhhkhhhkhhhkhhkhhkhkhkhkrkk krkkx**x

;* a few, very useful

rhkkkhkkkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhhhhhkhhhkhhkhhhhkhkhkhkkhkrkk krkkx**x
)

LI STMAC

;* definisce il nome passato cone i

. MACRO ARGUMENT1
.def @ = r1l6

. ENDMACRO

. MACRO ARGUMENT?2
.def @ = r17

. ENDMVACRO

. MACRO ARGUMENT3
.def @ = r18

. ENDMVACRO

. MACRO ARGUMENT4
.def @ = r19

. ENDMVACRO

. MACRO ARGUMENTS
.def @ = r20

. ENDMVACRO

. MACRO MAI NVARI ABLE1
.def @ =r21

. ENDMACRO

. MACRO MAI NVARI ABLE2
.def @ = r22

. ENDMVACRO

. MACRO MNAI NVARI ABLE3
.def @ = r23

. ENDMVACRO

. MACRO MAI NVARI ABLE4
.def @ = r24

. ENDMACRO
. MACRO ADDI
subi @, -@
. ENDMACRO
;skip next instruction if not equa
. MACRO ski pne
. SET _ski pne = PC+2
br ne _ski pne
. ENDMACRO
;skip next instruction if carry set
. MACRO ski pcs
. SET _skipcs = PC+2
brcs _ski pcs

. ENDVACRO

registro r20

to zero
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; skip next instruction

. MACRO ski pcc

. SET _skipcc = PC+2
brcc _ski pcc

. ENDMACRO

; ski p next instruction

. MACRO ski peq

. SET _ski peq = PC+2
breq _ski peq

. ENDMACRO

; sSki p next instruction

. MACRO ski pl o

. SET _skiplo = PC+2
brlo _skiplo

. ENDMACRO

; ski p next instruction

. MACRO ski phs

. SET _ski phs = PC+2
br hs _ski phs

. ENDMACRO

; ski p next instruction

. MACRO ski phc

. SET _ski phc= PC+2
br hc _ski phc

. ENDMACRO

; ski p next instruction

. MACRO ski pts

. SET _skipts = PC+2
brts _skipts

. ENDMACRO

; ski p next instruction

. MACRO ski ptc

. SET _skiptc = PC+2
brtc _skiptc

. ENDMACRO

; ski p next instruction

. MACRO ski pni

. SET _skipm = PCt2
brm _ski pm

. ENDMACRO

;wait two cycles but waste only one instruction

. MACRO doubl enop

. SET _doubl enop = PC+1
rjnm _doubl enop
. ENDMACRO

.include "1200def.inc"
.include "fonts.inc"

rhkkkhkkkhkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhhhhhhhhkhkhhhkhkhkhkkhkrkk krkkx**x
)

; * VARI ABLE ASSI GNEMENTS

rhkkkhkkkhkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhhhhhhhhkhkhhhkhkhkhkkhkrkk krkkx**x

. CSEG

. def SaveSt at us

carry clear

equal to zero

| ower

hal f carry set

hal f carry clear

T set

T cl ear

m nus

i ncl ude AT90S1200 registers definitions

ro ;status buffer during interrupts
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.def NurmeriDaEstrarre=r1l ;quanti nuneri da estrarre per generatore
casual e

. def Random = r2 ;generatore casuale da 1 a NuneriDaEstrarre

. def Runni ngNunber = r3 ;numero corrente sul tabell one

. def Al tezzaPixel = r4

. def Estratti Low=r5 ; bitmap di una decina di nuneri estratti

. def Estratti H gh=r6 ; per accensione/spegninento cifra

. def Copi aEstrattiLowsr7 ;copia di lavoro di quanto sopra

. def Copi aEstratti H gh=r8

. def x5 =r9

. def Del ay = ri1o0

. def Copi aPat t er nDeci ne = ril

. def X4 = ri2

. def EEDr i ver Regi st er=r 13
. def Nurer i DaSal t are=r 14
. def X6 =r 15

. def Argl = rie ; Tenp vari abl e used by interrupt

. def Arg2 = ri7 ;" " " "

. def Arg3 = rig ;o " " "

. def Arg4d = ri9 ;o " " "

.def Args = r20 ;o " " "

. def Mai nl = r21 ; Tenp vari abl e used by main program
. def Mai n2 = r22 ;" " " " "

. def Mai n3 = r23 ;" " " " "

. def Mai n4 = r24 ;" " " " "

. def Deci ne = r25

. def Unita = r26 ;" " " "

. def RowsMbdFour = r27 ;raster rows counter, split in two for
. def RowsDi vFour = r28 ; conveni ence of use. Counts up to 312
. def RowX f set = r29

. def Nuner oScansi one =r 30

. def M scFl ags = r3il ; Assorted fl ags

;bit 0,1: position (0-3) of interrupt
;identifies wich of the four |ine position
;we are on (3=end of line, 0=sync pul se) when
;an interrupt occurs
yused by timer interrupt routine
;flags bit definition
.equ PositionlBit
.equ Position2Bit

= 0
. equ Serial RegBit = 2

|
w

.equ EEReadReqBit
.equ EEWiteRegBit = 4
.equ EEWitePendingBit =5
.equ EEDataBit = 6
.equ BlankScreenBit =7

.equ POSI TIONVASK = 3

rhkkkhkkkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhkhhkhhhhhhhhhhkhhhkhhhkhhhhkhhhhhhkhkhhhkhkhkhkkhkrkk krkkx**%x
)

- %

;* Constants

R R I I I I I I I I I b I I I I b I I b I S S I I I b I I I b I b I I I S b I I b I b b I b S I I b I b b I b b S
’

. equ Di spl ayRow = 150/ 4 ;counter value for display start

. equ StartRetrace = (312/4)-1;counter value at wich retrace starts
. equ St opRetrace = (312/4) ; maxi mum count er val ue

.equ STARTBLOCKED = 255 ;tinme value signalling indefinite

;delay due to junp start
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.equ LARGHEZZABI GNUMBERS = 1
.equ ALTEZZABI GNUMBERS = 11
.equ ALTEZZANUVERI TABELLA = 3

rhhkkkhkkkhkkhkhkkhhkhkhkhkhkhhkhkhhkhkhhkhkkhhkhhhkhkhhkhhhhhhhhhhkhhhkhhhkhhhhhhhhhhkhkhhhkhkhkhkkhkhkk krkkx**%x
)

;* Port Pin Assignenents

rhkkkhkkhkkhkhkhkkhkhkhkkhkhkhhkhkhhkhkhhkhkkhhkhhhkhhhkhhhkhhhhkhhhhhhkhhhkhhhhkhhhkhhkhkhkhkhkhkhkkhkhkk krkkx**x
)

;port D bit definitions (QUTPUTS)

.equ CSyncBit = 0 ;set video output to conposite sync |evel
when | ow

. equ Vi deoBit = 1 ;set video level to white when high, black
when | ow

. equ Fast Bl ank = 2

. equ GeenBit = 3 ;

. equ RedBit = 4 ;

.equ Audi oBit = 5 ; board | ed

. equ RS232Bit = 6 ; 1200 baud TTL | evel serial data

port B bit definitions (INPUTS)

. equ KeySt op = 1 ;Button: forced end

.equ KeylLastlLap = 2 ;Button: allow automatic stop

.equ KeyGo = 3 ;Button: automatic start sequence
.equ KeyCear = 4 ;Button: clear counters

. equ Phot ol = 5 ; photocell car 1...3

.equ Phot 02 = 6 ;

.equ Phot 03 = 7 ;

rhkkkhkkkhkkhkhkhkhkhkhkhkhkhhkkhkhhkhkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhkhhhkhhhhkhhkhhhhkhkkhkhkhkhkhkkhkrkk khkkx**x
)

; * VECTORS

rhkkkhkkkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhhhkhhhhhhhhhhhhhkhhhkhhhhkhhhhhhkhhhhkhkhkhkkhkrkk krkkx**x
)

rjnm RESET ; Reset Handl e
rjnm RESET ; Ext. interrupt request O
rjnm TI MER ; Ti mer

rhhkkkhkkkhkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhkkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhhhhhkhhhkhkhhkhhkhhkhkhkkhkrkk krkkx**x
)

-k
’

; * MAIN PROGRAM

-k
’

rhhkkkhkkkhkkhkhkkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhkhhkhhhkhhhhkhhhkhhhkhhhhhhhhhhhhhkhkkhhkhkhkhkhkkhkhkkhkrkkx**x
)

7 * I NI TAI LI ZATI ON

rhkkkhkkkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhkhhkhhhkhhhkhhhhkhhhkhhhkhhhhhhhkhhhkhkkhkhkhkhkhkkhkrkk krkkx**x
)

RESET:
clt ;clear T bit flag ; VERY i nportant:
;clear T flag, here used to
yverify if we were sl eeping

| di Argl, 0Ob0O1111111 ;set port D bits to outputs
out DDRD, Argl

| di Argl, 0b00000001 ;preset output state

out PortD, Argl

| di Argl, 0b00000000 ;set port B to inputs

out DDRB, Argl

| di Argl, Obl1111111 ;turn on pullups on inputs

out PortB, Argl
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FOR1: deg

| di Argl, 1

out TCCRO, Argl ;dont' use timer prescaler
| di Argl, 32

out MCUCR, Argl ;enabl e sl eep idle node

| di Argl, 2

out TI MSK, Argl ;enable tinmer interrupt

| di Argl, 3

nov AltezzaPixel, Argl

| di M scFl ags, 1

clr Argl ;and clear interrupt variables
clr Arg2

clr Arg3

clr Ar g4

sei ;at last, allowinterrupts

nuneri daestrarre = 0
for nuneroscansione = 89 to 0O
i f nunmeroscansione is not estratto
nuneri daestrarre++

Nureri DaEstrarre

Nurmer oScansi one, 89+1

Nunmer oScansi one

ENDFOR1

EEDr i ver Regi ster, NuneroScansi one ;set nunber to read
READ EEPROM

M scFl ags, EEDat aBi t

Nuneri DaEstrarre

FORL

Nurmer oScansi one, 90

rhkkkhkkkhkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhhhhhhhhkhkhhhkhkhkhkkhkrkk krkkx**x
)

;* MAIN LOOP

rhkkkhkkkhkkhkhkhkkhkhkhhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhkhhhhhhhkhhhkhhhkhhhkhhhhhhhkhhhkhkhhkhhkhkhkkhkhkk krkkx**x

FOREVER

MAI NVARI ABLE2 Ri pristino

TESTKEYGO
shi c
rjnp
t st
breq

nov

Pi nB, KeyGo ;if GO pressed, restart tine
TESTKEYCLEAR

Nurrer i DaEstrarre

TESTKEYCLEAR

nuneri dasaltare = random
for nuneroscansione = 89 to 0O
i f nunmeroscansione IS NOT estratto
i f nunmeridasaltare ==
estrai numeroscansi one
exit for
el se
nuneri dasal t ar e- -
endi f
endi f

Nuneri DaSal t are, Random
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| di Nurmer oScansi one, 89+1
FOR dec Numer oScansi one
brm  ENDFOR

nov  EEDriverRegi ster, NuneroScansi one ;set nunber to read
rcall READ_EEPROM
sbrc M scFl ags, EEDat aBit

rinp FOR
dec Nuneri DaSal t ar e
brpl FOR

; estrazi one!

dec Nurrer i DaEstrarre

sbr M scFl ags, EXP2( EEDat aBi t) ;set data to wite
nov  EEDriverRegi ster, NuneroScansione ;set nunber to wite
rcall VR TE_EEPROM

ENDFOR:
rcall Del ay
WAl TRELEASE:
shis PinB, KeyCGo ;aspettiano il rilascio
rjmp WAl TRELEASE
rcal |l Del ay ; debounce
TESTKEYCLEAR:

shic PinB, Keyd ear
rjmp ENDKEYS
| di Nurrer oScansi one, 90 ;90 = clear
| di Ri pristino, 90
nov Nurer i DaEstrarre, Ripristino
| di Ri pristino, 89
_L30: cbr M scFl ags, EXP2(EEDat aBit) ;set data to wite
nov  EEDriverRegister, Ripristino ; set nunmber to wite
rcall VR TE_EEPROM
dec Ri pristino
brpl _L30

ENDKEYS:
rjmp FOREVER

rhkkkhkkhkkhkhkkhkkhkhkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhhhhhkhhhkhhhkhhhkhhhhkhhhhhhhkhkhkhkhkhkhkhkkhkrkk **x*%
)

;* MAIN ROUTI NES

rhkkkhkkhkkhkkkhkkhkhkhkhkhkhhkhkhkhkhhkhkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhkhhhhkhhhkhhhkhkhhhhkhkhkhkrkkhkrkk kr*x*
)

DELAY: ;ritardo dopo pressione tasti
| di Ri pristino, 50 ;a me piaceva 5....
nov Del ay, Ripristino

_L40: tst Del ay

ski peq

rimp _L40

ret
READ EEPROM

sbr M scFl ags, EXP2( EEReadReqBi t) ; send request
_L10: sbrc M scFl ags, EEReadReqBit ; read done?

rimp _L10 ;no, wait

ret ;yes, return

VRl TE_EEPROM

sbr M scFl ags, EXP2(EEWIiteReqBit) ; send request
_L20: sbrc M scFl ags, EEWiteReqBit ;write done?
rinp _L20 ;no, wait

ret ;yes, return
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rhkkkhkkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhkhhhkhkhhhhkhhkhhkhkhkhkhkhkrkkhkrkk **x*%
)

-k
’

;* Timer Interrupt: occurs four tines in each video |ine.

* The Position records which of four interrupt stages we are on.

* At the third stage, we go in sleep node, in order to have constant
* servicing time for the fourth, crucial interrupt were we wll output
* t he sync waveform
*

*

*

; This is the very heart of sync generation.
. EE IR R S I L R R R I R I I I R I I I S R R S R R I I I O S R I I I R R R I I I I S A R R I

TI MER:
;if we were sleeping, then this is a synchronizing cycle: just return
brtc TIMER_NOSLEEP ;if T cleared, do tinmer routine
reti ;otherwi se return (sync sl eep)

TI MER_NCSLEEP:
in SaveSt at us, SREG
;if not at line start,sinply decrenent position counter and return
;otherwi se do the real thing...

dec M scFl ags ;Position(bits 0 and 1) range from 3 down
to O

nmov  Argl, M scFl ags

andi Argl, PGSI TI ONVASK

breq WAI TNEWLI NE ;if Position = 0 then wait (sleeping) for
new | i ne
TI MER_EXI T:

out SREG, SaveStatus ; ot herwi se do not hing

reti
WAI TNEWLI NE:

set ;set T flag to tell we are sleeping

sei ;re-enable interrupts, otherw se we sleep
forever!

sl eep ;wait sleeping the next timer interrupt

; (during sleep we have constant interrupt
recovery tine)

cli ;di sable further interrupts
NEWLI NE: ; when awaken, we will restart here

ori M scFl ags, 3 ;reset position index

in Argl, PortD ; read previous CSync | evel

| di Arg2, 0b00000001 ;1 oad mask for toggle csync bit
TOGGELESYNC:

eor Argl, Arg2 ; toggl e CSync out put

out PortD, Argl ;now we are in the horizontal sync pul se

HOUSEKEEPI NG
;once in horizontal sync pul se space, we have
;enough tinme to do sone housekeepi ng routines...

i nc RowsModFour ;increnent row counters

cpi RowsModFour, 4 ;i f RowsMbdFour ==

ski pne

i nc RowsDi vFour ;then increment RowsDi vFour
andi RowsModFour, 0bO0000011 ;clear anyway bit 2

CHECKLASTLI NE:

;when at last line, the sync pulse is stretched to half line
cpi RowsDi vFour, StopRetrace ;if at last line
skiplo

rjinmp LASTLI NE ;do a long pul se
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WAI TSYNCEND: ;else wait sync pul se end
in Argl, TCNTO ;note that now we are perfectly in
cpi Argl, 64 ysync with tiner. 64 = 4 uS
brio WAI TSYNCEND
| di Arg2, 0b00000001 ; prepare mask for csync toggle
VERT| CALRETRACE:
| di Argl, StartRetrace
cpi RowsModFour, O ;if at start of vertical retrace pul se
cpc RowsDi vFour, Argl
br ne HSYNCEND ;then | eave CSync | ow
I di Arg2, 0
HSYNCEND:
in Argl, PortD ;
eor Argl, Arg2 ; toggl e CSync out put
out PortD, Argl ;now we are in the color burst space
RANDOVNUMBER:
i nc Random ;i ncrease random count er
cp Nuneri DaEstrarre, Random ; modul o (nunbers to extract)
ski pne

clr Random

EEPROM rcall EEDRI VER

WAI TVI SI BLEPORTI ON:
in Argl, TCNTO ;wait for start of visible area
cpi Argl, 150 ;increasing this noves display right
brio WAI TVI SI BLEPORTI ON
rinp BU LDSCREEN ;go to display building table

LASTLI NE:

;this is a good tine to nake slow (1/50 sec.) housekeepi ngs,
;or to do things that are nade once every screen picture
clr Deci ne

clr RowsDi vFour ;reset row counters
clr RowsModFour

t st Del ay

ski peq

dec Del ay

WAI THALFLI NE:

in Argl, TIFR ;wait for two tinmer overflows
sbrs Argl, TOVO ; (each overflow is a quarter |ine)
rjm WAl THALFLI NE
| di Argl, EXP2(TOVO) ;reset tinmer overflow bit
out TIFR, Argl

SECONDQUARTER:
in Argl, TIFR ;wait second overfl ow

sbrs Argl, TOVO ;

rjm SECONDQUARTER

| di Argl, EXP2(TOVO) ;reset tiner overflow bit

out TIFR, Argl

andi M scFlags, 0b11111101

ori M scFl ags, 0b00000001 ;and align position counter (1)
shi Port D, CSyncBit ;and end conposite sync

rjnmp TIMER EXIT

rhkkkhkkkhkkhkhkhkkhkkkhhkhkhkhkhkhhkhkhhkhkhhkhhhkhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhkhhhhhhhkhhkhkhkhkhkhkrkkhkrkk kr*x*%
)

; * SCREEN MAKEUP JUMP STRUCTURE
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;* This conpare and junp table determ nes the appearence of the display
;* at each step, the current [ine nunber is exami nated to decide
;* which display routine to use

rhhkkkhkkkhkkhkhkkhkkhkhkkhkhkhkhkhkhkhkhkhhkhkhhkhhhkhhhkhhhkhhhhhhhkhhhkhhhhhhhhhhkhhkhkhhhkhkhkhkhkhkkhkrkk kr*x*%
)

BUI LDSCREEN:
;it's tine to decide what to display, depending on current line
| di Argl, ALTEZZABI GNUMBERS
cpi RowsDi vFour, 220/4
ski pne
nmov Al tezzaPi xel, Argl

cpi RowsDi vFour, 288/4
ski plo

rjimp VO DLI NE

nov  Argl, NuneroScansione

inc Argl
cpi RowsDi vFour, 224/ 4
skiplo
rjinmp D SPLAYBI GNUVBERS
cpi RowsDi vFour, 220/4 ; bl ank di spl ay
skiplo
rjm VA DLI NE
cpi RowsDi vFour, 35/4
skiplo

rimp DI SPLAYTABLE

clr Unita
clr Runni ngNurber
| di Argl, ALTEZZANUMERI TABELLA
nmov Al tezzaPi xel, Argl
rjm VA DLI NE

VA DLI NE:
clr RowCX f set
rjnmp TIMER EXIT

rhkkkhkkkhkkhkkkhkhkkkhkhkkhkhkhkhkhkhkkhhkhkhhkhhhkhhhkhhhhhhhkhhhkhhhkhkhhhkhhhhhhkhhhkhkhkhkhkhkrkkhkrkk kr*x*%
)

; * ON SCREEN DI SPLAY RCQUTI NES

rhkkkhkkhkkhkkkhkkhkkkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhkhhhhkhhhkhhhkhhhkhhhkhkhhhhhhkhhkhhkhkhkhkhkkhkrkk kr*x*
)

ARGUMENT1 Count er

VWH TELI NE:
shi Port D, Vi deoBit
| di Counter, 200

_whil:
dec Count er
nop
br ne whl

chi Por t D, Vi deoBi t
rjinmp DI SPLAYLI NERESTART

rhkkkhkkhkkhkkkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhhhkhhhkhhhhhhhkhhhkhhhhkhhkhkhhhhhhkhhhkhkhkhkhkhkhkkhkrkk k*x*%
)

; * DI SPLAYTABLE

rhkkkhkkhkkhkkkhkhkhkkhkhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhkhhhkhhhhkhhhkhhhkhhhkhhhkhkhhhhhhkhhhhkhkhkhkhkhkkhkrkkhkr*x*
)
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ARGUMENT1 Qut put
ARGUMENT2 Tenp
ARGUMENT2 PatternUnita
ARGUMENT3 Patt er nDeci ne
ARGUMENT4 PatternU ti naDeci na
ARGUMENTS Count er
DI SPLAYTABLE:
shic EECR EEWE ;IF WRITE I N PROGRESS, SKIP
rimp VO DLI NE
sbi PortD, G eenBit
in Qut put, PortD
clt ; separazioni orizzontali
cpi Deci ne, 3
ski pne
set
cpi Deci ne, 6
ski pne
set
| di Tenp, 3
cp Al tezzaPi xel, Tenp
ski peq
clt
cpi RowOf fset, O
ski peq
clt
bl d Qut put, VideoBit
out Port D, Qut put
nov  Runni ngNunber, Deci ne
I sl Runni ngNurber
I sl Runni ngNurber
I sl Runni ngNurber
add Runni ngNuber , Deci ne
add  Runni ngNunber, Deci ne ; runni ngnunber =deci ne* 10
nov Estratti Low, CopiaEstrattiLow
nov Estratti Hi gh, CopiaEstrattiH gh
rol Estratti Low
rol Estratti H gh
rol Estratti Low
rol Estratti H gh
rol Estratti Low
rol Estratti H gh
rol Estratti Low
rol Estratti H gh
rol Estratti Low
rol Estratti H gh
i nc Unita
in Qut put, PortD ;read PortB status
| di Counter, 8
nov  Tenp, RowO fset
add Tenp, Decine
out EEAR, Tenp ; set eeprom address register
sbi EECR, O ; send read conmand
in Copi aPat t er nDeci ne, EEDR ;read font table in EEPROM
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t st Deci ne ; suppress | eading zero
ski pne
clr Copi aPat t er nDeci ne

inc Tenp ;1 oad pattern for |ast columm

out EEAR, Tenp ; set eeprom address register

shi EECR, O ; send read conmand

in PatternU ti maDeci na, EEDR ;read font table i n EEPROM

DI SPLAYNUMBER

nov  Tenp, Rowd fset ;get pattern for the units
add Tenp, Unita

out EEAR, Tenp ; set eeprom address register
shi EECR, O ; send read conmand

in PatternUnita, EEDR ;read font table i n EEPROM

nov Patt er nDeci ne, Copi aPatternDecine ;get the pattern for tens

cpi Unita, 6

brne NOSEPARATORE
in Qutput, PortD
shi Port D, Vi deoBit
nop

out Port D, Qut put

NOSEPARATORE:
cpi RowX f set, 60 ;fromrow 6 on, blank display
skiplo
clr Pat t er nDeci ne
skiplo

clr PatternUnita
cpi RowOf fset, O
brne Bl TBANG

TESTESTRATTO
nov  Tenp, Runni ngNunber ; tenp=nunber to exani ne
andi Tenp, 0b00111111 ;tenp=tenp nod 64 to get real address
out EEAR, Tenmp
shi EECR, O
cp Tenp, Runni ngNumnber
in Tenp, EEDR
ski pne
bst Temp, O
ski peq
bst Tenmp, 1
bld CopiaEstrattiLow, O
rol Copi aEstratti Low
rol Copi aEstratti H gh
i nc Runni ngNurber
i nc Unita
nop
doubl enop
doubl enop
doubl enop
doubl enop
doubl enop
nop
clt
cpi Deci ne, 3
ski pne
set
cpi Deci ne, 6
ski pne
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| di Tenp, 3
cp Al tezzaPi xel , Tenp
ski peq
clt
bl d Qut put, VideoBit
out Port D, Qut put
rjmp ENDBI TBANG

Bl TBANG ; pi xel bitbangi ng
rol Estratti Low
rol Estratti H gh
ski pcc
rjmp BANGBI ANCO
nop

; ski pcs

; | di Patt ernDeci ne, 0O

; ski pcs

; | di PatternUnita, O

BANGVERDE:
bst Patt er nDeci ne, 7
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst Patt er nDeci ne, 6
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternDecine, 5
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst Patt er nDeci ne, 4
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst Patt er nDeci ne, 3
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst Patt er nDeci ne, 2
bl d Qut put, Fast Bl ank
out Port D, Qut put
i nc Unita ;increase now to nmake bl ack space
bst PatternUnita, 7
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternUnita, 6
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternUnita, 5
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternUnita, 4
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternUnita, 3
bl d Qut put, Fast Bl ank
out Port D, Qut put
bst PatternUnita, 2
bl d Qut put, Fast Bl ank
out Port D, Qut put

rjnp

ENDBI TBANG
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BANGBI ANCO

bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out

units
i nc

bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out
bst
bl d
out

rjnp

ENDBI TBANG

fine:

subi
ski pmi
rjnp
clr
nov
cpi

ski pne
rjnp
dec

br ne

| di
nov
addi
cpi
br ne
| di

i nc

Patt er nDeci ne, 7
Qut put, VideoBit
Port D, Qut put
Patt ernDeci ne, 6
Qut put, VideoBit
Port D, Qut put
PatternDecine, 5
Qut put, VideoBit
Port D, Qut put
Patt er nDeci ne, 4
Qut put, VideoBit
Port D, Qut put
Patt er nDeci ne, 3
Qut put, VideoBit
Port D, Qut put
Patt er nDeci ne, 2
Qut put, VideoBit
Port D, Qut put

digit
Unita

PatternUnita, 7
Qut put, VideoBit
Port D, Qut put
PatternUnita, 6
Qut put, VideoBit
Port D, Qut put
PatternUnita, 5
Qut put, VideoBit
Port D, Qut put
PatternUnita, 4
Qut put, VideoBit
Port D, Qut put
PatternUnita, 3
Qut put, VideoBit
Port D, Qut put
PatternUnita, 2
Qut put, VideoBit
Port D, Qut put
ENDBI TBANG

Counter, 1

DI SPLAYNUMBER
Unita

;read bit 7 into T

;and copy it in PortB buffer
; set PortB accordingly
;repeat for the next 4 bits

;increase now to nmake bl ack space

;read bit 7 into T
;and copy it in output
; set hardware

Copi aPat t er nDeci ne, PatternU timaDeci na

Counter, 255
DI SPLAYNUMVBER

Al tezzaPi xel
fine

Tenp, ALTEZZANUMERI TABELLA

Al tezzaPi xel ,
RowCX f set, 10
RowCX f set, 70
fine
RowCf f set, O
Deci ne

Tenp

;increnent of fset



Tombola: Bingo!!! On Your TV

15/27

s hkkkkk
)

chi PortD, Vi deoBit
chi PortD, G eenBit
rjnp DI SPLAYLI NERESTART ;end line

khkkkhkhkhkhkhhkhkhhhkhhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhkhhhkhhhkhhhkhhhkhkhhkhkkhkhkhkhkhkkhkrkk krx*x*

; * DI SPLAY Bl G NUMBER

s hkkkkk
)

khkkkhkhkhkhkhhkhkhhhkhhhkhkhhkhkhhhkhhhkhhhhkhhkhkhhkhkhhhkhhhkhhkhkhhkhkhkhkhkhkkhkhkkhkhkkhkkhkrkk krx*x*%

ARGUMENT1 Nunber
ARGUMENT?2 Deci ne
ARGUMENT3 Count er
ARGUMENT4 ShiftPattern
ARGUMENTS Ti neDel ay

DI SPLAYBI GNUVBERS

shic EECR EEWE ;I1F WRITE I N PROGRESS, SKIP

_SKI P rimp VO DLI NE

cpi Nunber, 90+1

breq _SKIP

cpi Nunber, O

breq _SKIP

clr Deci ne

clr Ti meDel ay
Bl N2BCD

cpi Nunber, 10

brl o READPATTERNS

subi  Nunber, 10

inc Deci ne

rjinmp BIN2BCD ;ora Nurmber contiene le unita e decine le
deci ne
READPATTERNS

cpi Decine, 0 ; skip leading zero

breq _LZ1

add Deci ne, RowO f set

out EEAR, Deci ne ; set eeprom address register

sbi EECR, O ; send read conmand

in Deci ne, EEDR ;read font table i n EEPROM
_LZ1:

add Number, RowCr f set

out EEAR, Nunber ; set eeprom address register
shi EECR, O ; send read conmand
in Nunber, EEDR ;read font table i n EEPROM

| di Counter, 161
rcal | ZEBRA

nov ShiftPattern, Decine
| di Counter, 6
rcall SH FTER

nov ShiftPattern, Nunber
| di Counter, 6
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rcall SH FTER

dec Al tezzaPi xe

brne END DI SPBI GNUM

addi RowOf fset, 10

| di Nunmber, ALTEZZABI GNUVBERS

mov Al tezzaPi xel , Nunber
END DI SPBI GNUM

rjnp DI SPLAYLI NERESTART ;end |ine
SHI FTER

rol ShiftPattern

ski pcc

shi Port D, Vi deoBit

ski pcs

chi PortD, Vi deoBit
_L1: inc  TinmeDel ay
cpi Ti neDel ay, LARGHEZZABI GNUVBERS
brlo _L1
clr Ti meDel ay
dec Count er
brne SH FTER
chi PortD, Vi deoBit

ret

ZEBRA:
dec Count er
brne ZEBRA
ret

rhkkkhkkkhkkhkhkkhkhkhkkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhhhhkhhhkhhhkhhhkhhhhkhhhhkhhkhhhkhkhkhkhkhkhkkhkrkk kr*x*%
)

;* Official line exit point for all display routines

rhkkkhkkkhkkhkkkhkhkhkhkhkhkhkhkhkkhkhkhhkhkhhkhkhhkhhhkhhhkhhhhhhhkhhhkhhhkhkhhhkhhhhhhkhhkhkhkhkhkhkrkkhkrkk kr*x*%
)

DI SPLAYLI NERESTART
| di Argl, EXP2(TOVO) ;clear tinmer overflow bit
out TIFR, Argl ;
rjmp WAl TNEWL.I NE

rhkkkhkkkhkkhkhkhkhkhkhhkhkhhkhkhhkhhhkhhhkhhhkhkhhhkhhhkhkhhhkhhhhhhhhhhkhhhkhhhkhhhkhhkhkhkhhkhhkhkk khkkhkkhkrkk **x*%
)

kkkkkk*k

; * EEDRI VER:
;* driver per la lettura e scrittura dell' EEprom da parte del main

;* la lettura e scrittura € senpre di un singolo BIT nappato nello spazio virtuale
d

ala 90

;* usa i flag seguenti di M scFl ags:

;* EEDataBit -> di da | eggere o scrivere

; * EEReadRequestBit -> legge all'indirizzo EEDriverRegi ster

;* EEWiteRequestBit -> scrive il bit EEDataBit all'indirizzo EEDriverRegi ster
*

;* il conpl etamento del |l ' operazi one € segnal ato dall'azzeranento del flag relativo

ARGUVENT1 EEAddr ess
ARGUMENT2 Tenp

EEDRI VER
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_EE2:

_EE1:

EXP2( EEW i t eReqBi t ) +EXP2( EEW i t ePendi ngBi t ) +EXP2( Bl ankScreenBi t); yes,

_EE3:

sbrs M scFl ags, EEReadRegBit
rinp _EE1 ; no,
;*******READ\'****

cbr M scFl ags,

nov EEAddr ess, EEDri ver Regi ster

EXP2( EEReadReqBi t) ; yes,

;is read requested?

go check wite request

cl ear service request

; copy address

;map into nmenory

;check bit 6 address

; set eeprom address register

read conmand

;read EEPROM contents

;i f nunber > 63, go read bit 1
;else read bit 0

;read bit

;are we near vertical retrace?
; N0, go return

;is wite requested?

return

;is wite pending?

go wite byte

;else check for wite conpletion

andi EEAddress, 0b00111111

bst EEDr i ver Regi ster, 6

out EEAR, EEAddress

| di TEMP, 1<<0

out EECR, TEMP

out EECR, TEWMP ; send
in EEDri ver Regi st er, EEDR
brts _EE2

bst EEDr i ver Regi ster, 0O

bl d M scFl ags, EEDat aBit

ret

bst EEDri ver Regi ster, 1

bl d M scFl ags, EEDat aBit

ret

;*******\ml TE******

cpi RowsDi vFour, 288/4

ski pne

sbrs M scFl ags, EEWiteReqBit

ret ; no,
sbrs M scFl ags, EEW it ePendi ngBit
rinp _EE3 ; no,
shis EECR, 1

cbr M scFl ags,

ret

nov EEAddr ess, EEDri ver Regi ster

andi EEAddress, 0b00111111
out EEAR, EEAddress

| di TEMP, 1<<0

out EECR, TEMP

out EECR, TEMP

in Tenp, EEDR

bst M scFl ags, EEDat aBi t
cp EEDr i ver Regi st er, EEAddress
ski pne

bld Tenp, 0

ski peq

bld Tenp, 1

out EEDR, Tenp
shi EECR, 1
sbr M scFl ags,

screen. ...

ret

EXP2( Bl ankScreenBi t ) +EXP2( EEW i t ePendi ngBi t)

;is wite conpl eted?

cl ear

; copy address
;map into nmenory
; set eeprom address register

:read EEPROM contents
;store data to wite
;i f lower 63 bits
;then use bit 0

;else use bit 1

;send wite command to store data

1 (nunber greater than 63)

; bl ank
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FONTS.INC

B I S O R S R S R O O
1

;¥ FONTS. | NC

;* fonts shape definitions

;* Copyright (c) 1997 by Alberto Ricci Bitti
;* a.riccibitti @nane.com

B I S R R R S R O O O
1

;* include byte values defined as strings for easy font shape decl arations
.include "vis_byte.inc"

. ESEG ;character set tables stored i n EEPROV
;each 5x7 font matrix takes 5 byte, rotated 90 degrees

;character set tables stored in EEPROM
;each 5x5 font matrix takes 5 bytes

;zero

. equ ee00 = _ooo

. equ ee0l = o__o_

. equ ee02 = o__o_

. equ ee03 = o__o__

. equ ee04 = _000

;one

. equ ee05 = _o

. equ ee06 = 00

. equ ee07 = _ o

. equ ee08 = _o

. equ ee09 = _ooo

; two

. equ eell = 0000

. equ eell = o__

.equ eel? = __00

. equ eel3 = 0

. equ eeld = 00000___

;three

. equ eelb = 0000

. equ eel6 = o__

.equ eel7 = 000

. equ eel8 = o__

. equ eel9 = 0000

o four

. equ ee20 = _oo____

. equ ee2l = _0_o0

.equ ee22 = 0_o0

. equ ee23 = 00000__

. equ ee24 = )

five

. equ ee25 = 00000__

. equ ee26 = o]

. equ ee27 = 0000

. equ ee28 = o__

. equ ee?29 = 0000
7SI X

. equ ee30 = _0000__

. equ ee3l = o]

. equ ee32 = 0000

. equ ee33 = o__o__

. equ ee34 = 000

; seven

. equ ee35 = 00000__

. equ ee36 = _

. equ ee3d7 = o

. equ ee38 = _o
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. equ ee39 = _0

; ei ght

. equ ee40 = _000

. equ ee4l = o__o_
. equ ee42 = _000

. equ ee43 = o__o__
. equ ee44 = _000
;nine

. equ ee45 = 000

. equ ee46 = o__o__
. equ ee4d7 = _0000____
. equ ee48 = o__
. equ ee49 = 0000

. equ ee50 =

. equ eeb51 =

. equ eeb52 =

. equ ee53 =

. equ eeb54 =

. equ ee55 =

. equ ee56 =

. equ ee57 =

. equ ee58 =

. equ ee59 =

. equ ee60 =

. equ eebl =

. equ ee62 =

. equ ee63 =

*ricostruzione dell'eeprominterlacciata
.ORG 0

LEEEEEEEE

ee00
ee05
eel0l
eel5
ee20
ee25
ee30
ee35
ee40
ee45

eell
ee06
eell
eel6
ee2l
ee26
ee3l
ee36
ee4l
ee46

ee02
eeQ7
eel2

388 BER388R388 BBERRBERRE
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38237 BR3EER3EER BRRBEER388 BEERBEE

eel?
ee22
ee27
ee32
ee37
ee4?2
ee47

ee03
ee08
eel3
eel8
ee23
ee28
ee33
ee38
ee43
ee48

eel4
ee09
eeld
eel9
ee24
ee29
ee34
ee39
ee44
ee49

[eNoNoNe)
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VIS_BYTE.INC

EEE R I o S O R I S O S
1

;* visual byte . EQUs

;* Copyright (c) 1997 by Alberto Ricci Bitti

;* a.riccibitti @nane.com

-k
,

;* each byte value is redefined as a string were the dots nmean 1s and the
;* underscores nmean 0s.

;* very useful

(0]
__0__o00_

(0]

(0]

when the byte is used to reprent patterns,

EEE R I o S R I S S S O S S O O O

©CoOoO~NOOUIA~AWNEFO

as in font shape tables
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.EQU
.EQU
.EQU
.EQU
.EQU
.EQU

__000_0_
__000_00
__0000__
__0000_0
__00000_
__000000

o

|
Iooo
ol

o

| ©
| ©
| ©

o
o

OIOIO
ol

Il I 1
oooloooo
o
o
o

o
o ol

o
o
o

I 1
oIol
oo|
|

o
o
o

Il
|
|

o o
ol

o
o
o

| |
oolooo
OO0 00O
OIOIOI
ol |

ol

_0_00_00
_0_000__
_0_000_0
_0_0000_
_0_00000
_00_____
_00___©
_00___0_
_00___00
_00__0__
_00__00
_00__00_
_00__000
_00_0__
_00_0_0
_00_0_0_
_00_0_00
_00_00__
_00_00_0
_00_000_
_00_0000
000

_000__ 0O
_000__0O_
_000__00
_000_0__
_000_0_0
_000_00_
_000_000
_0000___
_0000__0
_0000_0_
_0000_00
_00000__
_00000_0
_000000_
0000000

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127



Tombola: Bingo!!! On Your TV

23/27

|
O|OI
L 1 1 1 I 1 1 1 e 1 1 1 1 1 1 e 1 I 1 1 1 1 1 1 1 1 1 1 A A 1 O N 1|

o

o

o
o O
o

OiO
o

|
|
o O
°lol

OOOl |

o
o8
o o

|
OIOOOO

o
o
o

Il
Il
00 0o
ol

|
o))
°lo|

o
o
o
o

|
OIO ol
ol

o

O0OO0OO0OO0O0O0OO0O

o
o
o

0_000_00
0_0000__
0_0000_0
0_00000_
0_000000

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

192
193
194
195
196
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00_0000_
00_00000
ooo__
000___©
000___O_
000___00
000__0__
000__0 0
000__00_
000__ 000
000_0O__
000_0__ 0
000_0_0_
000_0_00
000_00__
000_00_0
000_000_
000_0000
0000___
0000___ 0
0000__O_
0000__ 00
0000_0__
0000_0_0
0000_00_
0000_000
00000___
00000__ 0
00000_0_
00000_00
000000 __
000000_0
0000000_
00000000

197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
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1200DEF.INC

-k

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-k
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-k

-k
)

khkkhkkhkkhkhkkhkhkhkkhhkhhkhkhhkhkhhkdhkhkhhkdhhhhhhhdhkhhkhdhkhhhkdhkhkhhkdhhdhkhhhdhhrhdhkhdhkdrhrxh,*x*x

APPLI CATI ON NOTE FOR THE AVR FAMI LY

Nunber : AVRO0O

File Nane :"1200def . i nc"

Title :Register/Bit Definitions for the AT90S1200
Dat e :99.01. 28

Ver si on :1.30

Support tel ephone 1 +47 72 88 43 88 (ATMEL Norway)
Support fax 1 +47 72 88 43 99 (ATMEL Norway)
Support E- Mai l ravr @t el . com

Target MCU 1 AT90S1200

DESCRI PTI ON

When including this file in the assenbly programfile, all 1/O register

nanes and I/ O register bit names appearing in the data book can be used.
The Regi ster nanes are represented by their hexadeci mal addresses.
The Register Bit names are represented by their bit nunber (0-7).

Pl ease observe the difference in using the bit nanes with instructions
such as "sbr"/"cbr" (set/clear bit in register) and "sbrs"/"sbrc"

(skip if bit in register set/cleared). The followi ng exanple illustrates
this:

in rl6, PORTB ;read PORTB | atch

sbr r 16, ( 1<<PB6) +( 1<<PB5) ;set PB6 and PB5 (use masks, not bit#)

out PORTB, r16 ;output to PORTB

in rl6, TIFR ;read the Timer Interrupt Flag Register

sbrc r16, TOVO ;test the overflow flag (use bit#)

rjnp TOVO_i s_set vjunp i f set

; ot herwi se do sonething el se

**************************************************************************

**** Specify Device

. devi ce AT90S1200

-k
)

**** |/ O Regi ster Definitions

.equ SREG =%$3f
.equ G MK =$3b
.equ TIMSK =$39
.equ TIFR =$%$38
.equ  MCUCR =$35
.equ TCCRO =%$33
.equ TCNTO =%$32
.equ  WDTCR =$%$21
.equ EEAR =%$le
.equ EEDR =%$1d
.equ EECR =$lc
.equ PORTB =%$18
.equ DDRB =$%17
.equ PINB =$%$16
.equ PORTD =$12
.equ DDRD =$%$11
.equ PIND =$%$10
.equ ACSR =%08

-k

**** Bit Definitions

.equ INTO =6

.equ TOE0 =1

.equ TOVWO =1

.equ SE =5
.equ SM =4
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. equ
. equ

. equ
. equ
. equ

. equ
. equ
. equ
. equ

. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ

. equ
. equ
. equ
. equ
. equ
. equ

1 SCO1
1 SCO0

Cs02
Cso1
Cs00

VDE

WDP2
VDP1
VDPO

EEVEE
EERE

PB7
PB6
PB5
PB4
PB3
PB2
PB1
PBO

DDB7
DDB6
DDB5
DDB4
DDB3
DDB2
DDB1
DDBO

Pl NB7
Pl NB6
Pl NB5
Pl NB4
Pl NB3
Pl NB2
Pl NB1
Pl NBO

PD6
PD5
PD4
PD3
PD2
PD1
PDO

Pl ND6
Pl ND5
Pl ND4
Pl ND3
Pl ND2
Pl ND1
Pl NDO

ACD

ACl
AClI E
ACl S1
ACl SO

=1
=0

=2
=1
=0

=3
=2
=1
=0

=1
=0

=7
=6
=5
=4
=3
=2
=1
=0

=7
=6
=5
=4
=3
=2
=1
=0

=7
=6
=5
=4
=3
=2
=1
=0

=6
=5
=4
=3
=2
=1
=0

=6
=5
=4
=3
=2
=1
=0

=6
=5
=4
=3
=2
=1
=0

=7
=5
=4
=3
=1
=0
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.equ XRAMVEND =0
.equ E2END =3F
.equ FLASHEND=1FF

.equ | NTOaddr =$001; External InterruptO Vector Address
.equ OVFOaddr =$002; Overflowd Interrupt Vector Address
.equ ACl addr =$003; Anal og Conparator |nterrupt Vector Address

.def ZL =r 30



