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ABSTRACY

TH]S PROGRAM TESTS TWE LABe=11 SCOPE CONTROL, X AND Y AX]S
DAC’S AND THE VR22 (TWO COLOR POINY PLOT DISPLAY),

REQUIREMENTS

EQUIPMENY

LABe=1l

STYORAGE

THE PROGRAM OCCUPIES MEMORY FROM 2 TO 5700,

LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BC FOLLOWED,
1, ABSOLUTE LOADER MYST BE IN MEMORY,

2, PLACE BINARY TAPE IN READER,

3, LOAD ADDRESS 7500 (eDETERMINED BY ADDRESS OF LOADER),
4, PRESS "START® (PROGRAM WILL LOAD),

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

222 SWR & s @ LOOP THRU COMMAND, STATUS REGJSTER AND DISPLAY TESTS,
SHR 4 = LOOP ON SELECYED <VIA SWR B=3)> PATYERN,
SWR Pe3ap COMMAND AND STYATUS REGISTER TEST,
L} DISPLAY A WORIZONTAL LINE,
82 DISPLAY A VERTICAL LINE,
'} DISPLAY A SQUARE,
Y DISPLAY A "X",
sS DISPLAY ALPHAeNUMERIC CHARACTER SET,
T DISPLAY CHANNEL & AND CHANNEL 2,
a7 COLOR DELAY ADJUSTMENT,
=10 DISPLAY COLOR PATTERN,
51} DISPLAY A VERTICAL AND DIAGONAL LINE,
81217 COMMAND AND STATUS REGISTER TESYT
224 SWR 0«9 DETERMINE THE A TO D CWANNEL YO BE SAMPLEDS

SWR 6e7? DETERMINE THE A TO D GAIN OF THE CMANNEL,
STARTING ADDRESS

ADDRESS YESTY
200 COMMAND ,STATUS REGISTER AND DISPLAY SEQUENCE TESY
204 A YO D KNOB DISPLAY TEST = MUSY WAVE ADDY



4,3

5.

6.1

PROGRAM AND/OR QPERATOR ACTION
LOAD PROGRAM JNTO MEMORY,
SELECY TEST BY LOADING APPROPRIATE STARTING ADORESS,
PRESS "START"
OPERATING PROCEDURE
COMMAND, STATYS REGISTER AND DISPLAY SEQUENCE TEST
1, LOAD ADDRESS 200,
2, PRESS "START",
PROGRAM WILL RING BELL AFTER EACW PASS THRY TEST,
A YO D DISPLAY TESY
1, LOAD ADDRESS 204,
2, PRESS "START",
PROGRAM WILL DISPLAY SELECTED A TO D CHANNEL NUMBER AND THE
A TO D VALUE ON SCOPE,
ERRORS
ERROR REPORTING
IF AN ERRQR OCCURS DURING THE COMMAND AND STATUS REGISTER
TEST, THE PROGRAM WILL MALT, REGISTER 2 WILL CONTAIN EXPECTED
VALUE OF DAC,
TO RESUME TESTING PRESS "CONTINUVE™, IF 1T IS DESIRED YO LoO0OP
ON THE TESY TWAT FAILS REPLACE THE WALY INSTRYCTION WITW A
249 (NOP),

ND ERROR CONDJTIONS ARE G]VEN DURING OTHER TESTS,

RESTRICTIONS
NONE
MISCELLANEOUS
EXECUTION TIME

SEQUENCE TEST e TWE TELETYPE BELL WILL RING AFTER EVERY PASS
WHICH 1S APPROXIMATELY EVERY 99 SECONDS,

ALL OTHER TESTS « N/a,



PATTERN DESCRIPTION
COMMAND AND STATUS REGISTER TEST

TESTY
T0eT?

Te

T2
Ti1
Ti2
T13

T

Ti8
T19
122

T21

T2z

T23

DESCR]PTION

THESE TESTS EXERCJSES THE X AND Y DAC’S YO MAKE CERTAIN
THAT ALL B1TS MAY BE SET, CLEARED AND READ BACK,

TEST THAT INIT CLEARED THWE FOLLOWING CSR BITS)

LIGHTPEN FLAG (15), DISPLAY INTERRUPT ENABLE (0),

LIGHTPEN [NTERRUPY ENABLE (5), MODE t4e3), INTENSITY (2)
CHANNEL (30), COLOR (9) AND SEY READY (7),

TEST DISPLAY INTERRUPT ENABLE (6) MAY BE SET AND CLEARED,
TEST LIGHTPEN INTERRUPY ENABLE (35) MAY BE SET AND CLEARED,
TEST MODE CONTROL (4=3) MAY BE SEY AND CLEARED,

TEST INTENSITY (2) MAY BE SET AND CLEARED

TEST TWAT READY (7) 1S CLEARED WWEN X DAC IS L0OADED
WITH MODE 2%,

TEST TWAT READY (7) 1S CLEARED WWEN Y DAC IS LOADED
WlTH MOJE 10,

TEST TWAT READY (7) WILL RETURN (SET) AFTER 1T WAD
BEEN CLEARED BY INTENSIFY,

TEST THWAT DISPLAY INTERRUPY ENABLE (6) WILL ALLOW
READY (7) YO INTERRUPT TO VECTOR ADDRESS 140 wWlTw
PROCESSOR PRIOMITY LEVEL 3,

TEST TWAT DISPLAY DOES NOY INTERRYPT WITW PROCESSOR
PRIOR]TY LEVEL ¢,

TEST TWAT CHANNEL (12) MAY BE SET AND CLEAREC,
TEST COLOR (9) MAY BE SET AND CLEARED,

TEST TWAT READY (7) WILL RETURN CLEARED AFTER A CHANGE IN COLOR
(GREEN TO RED)|,

TEST THAT READY (7) WILL RETURN SET AFTER A DELAY
FOLLOWING A CWANGE IN COLOR (GREEN TO RgD),

TEST TWAT READY (7) WiILL RETURN CLEARED AFTER A CHANGE IN
COLOR (RED TO GREEN),

TEST TWAT READY (7) WILL REYURN SET AFTER A DELAY POLLOWING
A CHANGE N COLOR (RED TO GREEN),

I/t



9.4

DISPLAY MORJZONTAL LINE

A WORIZONTAL LINE 1S DISPLAYED ON THE SCOPE BY INITIALLY
SCTTING THE X AND ¥ DAC’S TO ZERO AND YWEN INCREMENTING
THE X VALUE WNILE WOLDING TWE Y VALUE AT ZERO, THE POINTS
ARE DISPLAYED USING TWE DISPLAY INTERRUPT ENABLED,

DISPLAY VERTICAL LINE

A VERTICAL LINE 1S DISPLAYED ON THE SCOPE IN TWE SAME MANNER
AS FOR A WORIZONTAL LINE (REF 9,1) EXCEPT NOW THE Y VALUE
IS INCREMENTED WWILE WOLDING TWE X VALUE AT ZEWO,

DISPLAY SQUARE

A SQUARE ]S DJISPLAYED BY INITIALLY SETYING THE X AND Y VALUES
TO NEGATIVE FYLL SCALE, THEN X 1S INCREMENTED TO POSITIVE
SCALE (BOTTOM LINE) TMEY Y IS INCREMENTED YO POSITIVE FuLlL
SCALE (RIGHT LINE) TWEN X IS DECREMENTED YO NEGATIVE FULL
SCALE (TOP LINE) AND FINALLY Y IS DECREMENTED TO NEGATIVE
FULL SCALE (LEFT LINE), MODE P1 C(INTENSIFY ON LOADING X)

AND MODE 32 (INTENSIFY ON LOADING Y) ARE {SED,

DISPLAY X

AN X IS DISPLAYED BY INITIALLY SETTING THE X AND Y VALVES

TO NEGATIVE FYLL SCALE AND TWEN INCREMENTING BOTW YO POSITIVE
FULL SCALE (LOWER LEFT TO UPPER RIGHT DIAGONAL) THEN X |S RESEY
TO NEGATIVE FYLL SCALE, Y REMAINS AT POSITIVE FULL SCALE AND
THEN X IS INCREMENTED WWILE Y IS DECREMENTED UNT]IL BOTW REACH
FULL SCALE AGAIN (UPPER LEFT TO LOWER RJGHT DJAGONAL), ™MOOE

@1 C(INTENSIFY ON LOADING X) 1S USED,

DISPLAY ALPHA=NUMERIC CHARACTER SET

THE ALPHABET AND NUMBERS 3§ TWRU 2 ARE DISPLAYED,




9,42

9.41

9,12

DISPLAY CHANNEL 1 AND CHANNEL 2

THE TEXT "CHANNEL 4" IS DISPLAYED ON CWANNEL 1 SW]TCW POSITION,
THE TEXT "CHANNEL 2" IS DISPLAYED ON CWANNEL 2 SW]TCH PQS]TION,
THE COMBINED MESSAGE WILL APPEAR [F THE CHANNEL SELECTOR Sujrcw 1S
IN THE 1 & 2 POSITION,

COLOR DELAY ADJUSTMENT (SWORT=_LONG DELAYS)

ND PATTERN WILL BE DISPLAYED, THIS 1S USED YO ADJUST THE TWO
DELAYS ON THE COLOR DISPLAY CONTRQL MODULE,

OISPLAY COLOR PATTERN

TH1S ROVTINE WILL DISPLAY A BOX AROUND TWE OUTER DEGE OF THE SCREEN

AND A SMALL "X™ 1S DISPLAYED N THE CENTER, THIS PATTERN |S PLOTYED

IN GREEN AND ;HEN IN RED, THE END RESULT IS TMAT ALL DOTS (RED AND GREEN)
CONVERGE AND YME PATTERN WILL APPEAR TO BE ORANGE IN COLOR, TWIS TEST

IS USED TO ADJUST THE GAIN OF THE RED AMPLIFIER N THE V'll DISPLAY,

DISPLAY A VERTICAL AND A DIAGONAL LINE

THIS ROUTINE WILL DISPLAY A VERTICAL LINE AY THME LEFT SEDE OF TwWE
SCREEN AND A DIAGONAL LINE FROM UPPER LEFT CORNQR TO THME LOWER
RIGNT CORNOR, TWIS IS Y0 TEST THE INITIAL DEFLECTION DELAY

OF THE CONTROL AND TWE SETTLING TIME OF THWE SCOPE,

DISPLAY A T0 D VALUVE

THIS ROUTINE WILL DISPLAY THE A TO D CHANNEL NUMBER AND THE a4 Y0 O
VALUE OF THAT CHWANNEL, SWR De% DETERMINE THE CHANNEL SAMPLED AND
SWR 67 DETERMINE THE GAIN OF THAT CWANNEL, THE TOP NUMBER ON THE
DISPLAY IS THE CWANNEL BEING SAMPLED, THE BOTTOM NUMBER 1S TWE

A Y0 D CONVERSION FOR TMAT CMANNEL,




PALX11

dLI1])
oPoen2
oooceé
opo20é
oo0010
Pdoes2
o00014
boeeié
200020
Pde022
odo024
opep26
200030
20032
220034
200036
LI L] )
L LLI LY
LI LL)
220046
opeese
d0e0s2
P000%¢
o220%6
220060
220062
020064
020066
200070
20ee72
eP0074
opeR76
200120
egoi02
o0o104
200106
000110
090112
200114
200116
202120
222122
200124
eoo126
2P2130
o2ead2

vees

(TLI1H
egepee
(TTTI])
epopee
eoopi2
2g0200
o0eRLe
LT LT
epop22
eoep0p
LT HD
epopop
200932
200000
200036
CLLLEL)
epoe42
L ITLL)
LTI
200000
200092
epoeoe
PP0R%6
epooep
Ppo062
PP2000
ep2066
eeo000
00072
opepoe
000076
epepoQ
2003102
LI TTT.L)
200106
e20000
200112
eooe00
PP2116
o00020
eo0g22
eo0p20
Pp0126
200000
700132
200029

4oFERe?2

Jies PAGE 3

'tlloxx SCOPE CONTRQ, TESY

JICOPYRIGHY 1973 DIGITAL EQUIPMENY CORP,, MAYNARD, MASS, P{7%¢

IRAYMOND $WOOP
, 0
+REPT 49
o2
MALT
+ENDR
o2
HALY
o2
MALT
o2
WALT
o2
HALY
142
HALY
%2
HALY
1 o2
HALY
%2
MALTY
02
HALT
o2
HALTY
o2
WALY
1 #2
WALT
o2
HALT
102
WALT
, 02
WALTY
102
HALT
102
HALTY
02
WALTY
2
WALT
' 02
WALY
o2
WALT
142
WALT
2
WALT




PALX1Y

000134
200136
292140
Odpye2
002144
200146
02150
290152
222154
op01%6
202160
2po162
Po0164
020166
2001790
ede172
090174
222176

opozee
002224

vees 4oFEBeY2

200136
(TIT]1]]
ePR142
epo0o0
000146
200000
2p0152
eeopep
20015%6
roo000Q
2p0162
opepop
e2P0166
2pop00
200172
P00000
00176
epep2e
200240
177776
290776
177579
200011
PeoR22
200209
200167 202634
200167 20%1:4¢

Ji0 PAGE 1-1

o2
MALT
1 o2
MALTY
02
WALT
o2
MALT
1 o2
WALY
42
WALY
02
WALY
102
HALY
02
WALY
NOPa 240
CCea77776
STACKs776
SREG=177%72
SCALELslY
SCALE2#22
0200
JMP
JMP

CSRTSY
KNOB

1SEQUENCE TESY
JA TO O KNOB DISPLAY MUSY WAVE ADDY



PALX1L

eoi000
epi0o02
PpL00¢
pLo06
201010
221012
001014
o01016
opi020
1022
o01p24
Poip2é
201030
291032
001034
201036
PoL04d
01046

201034
eei060
221064
21066
op1070

op1072
291076
Pp1102
291104
PP1126

PP1140
2011146
P91122
PP1126
001130
01132

P21134
001142
1146
1152
291154
vR1196

201160
Pp1162
201166
221179
201174
o220
Pp1202
21204
bp1206

vees

eo1020
ooep2e
Pp3774
soopee
spooee
177564
177566
1767%¢
176760
176762
176770
176772
177579
edes4d
000144
fpopep
eoeeee
012767
032767

e2e%e7?
017709
2pi4c2
coeseee
eee773

ee%e7?
ei77e0
epi4e2
opeoee
eee77y

042777
ey7700
222700
201402
200000
202766

2312777
217700
egaree
eoi402
egepPe
200766

205000
205077
zoszee
205277
220077
201402
Zpepeoe
202765
2227e0

4eFERe72

oP0R4R 177770
eP034p 176722

177736
177732

177722
177736

177777 1777820
177674

177777

177777
177652
177777

177656

1776302

177622
177616

203777

WILL ACCEPY A COUNY PATTERN (23777)
PINITIALIZE COUNT PATTERN

S04 PAGE 2
54000
LOWLMYI P
HILMTI 3774
LOwy 2
HIGHI [
TCSR1 - 177564
TOBR!: 177566
SCSR1 176756
XREGH 176760
YREG! 176762
ADCS) 176770
ADDBI 176772 y
SWR) 177579
SVECT 149
LPVECHE 144
TINSVY @
TICKS: @
CSRTST) MOV 040, TICKS
MOV #34p,CC
ITEST XREG CAN BE SET » @
™ CLR PXREG
MOV OXREG, %0
8E0 T3
WALT
AR ™
ITEST THAY YREG CAN BE SEY = 0
T CLN PYREG
MOV OYREG, %0
8Eo T2
NALTY
BR 7L
ITEST THAY XREG CAN BE SEY & of
21 MOV #el,PXREC
MOV OXREG, %0
cMP #el,%p
8E0 T3
MALT
ER T2
JTEST THAY YREG CAN BE SET s of
3 MOV Sel,PYRES
MOV OYREG, %0
CNP ..;."
BEQ T4
WALT
8R T3
ITEST THAT XREG
T4 CLR X2
CLR eXREG
TéAl INC %2
INC PXREG
CHP X0 ,0XREG
BEOQ T48
HALTY
g T4
748} cHP 03777,%2

ICONTAINS 174000 FOR 3IRD QUADRANTY
ICONTAINS $77774 FOR 3RD QUADRANT

I1SET TIMER
I1SET PRIORITY 7

1ERRCR, XREG NOT CLEARED

JERROR, Y REG NOT CLEARED

IERROR, XREG NOT s «}

JERROR, YREG NOT » <}y

1e{ TO PAYTERN

1010 XREG COUNT?
JERROR, XREG NOT » %0




PaLX1d
opi212

Pp1214
01216
Ppi222
Ppi22¢
01230
Ppi234
PP1236
Ppi240
1242
PR1246

op1230
op12%4
291262
bp1266
bes270
Pp1274
221276
21300
PpL302
201310

P21342
091316
201324
291330
201332
PP1336
201340
003342
001344
201392

veesy
PPL365

o9%0e0
20%077
op3200
293277
o2e007?
001402
sposee
00765
B22700
201363

032700
032777
P0%277
oes220
220077
201422
epeeee
P02763
222777
201364

232700
212777
203277
@200
2gee7?
PoL4c2
epeeee
200763
222777
291364

4oFEBe?2

177576

177572
177564

e03777

173777
03777
177532

177522

177777

173777
203777
177470

177462

1777277

177534

177500

177474

177440

sioy

)ITEST THAT YREG

™5
™A

50

PAGE 2+3

CLR
CLR -
INC
INC
cHP
BEC
HALY
B8R

cHe
BNE

T4A

WILL ACCEPY A COUNY PATTERN (2-3777)

%0 PINITIALIZE COUNT PATTERN
OYREG

1] el YO PAYTERN

OYREG

:g‘OVQ;G 1010 YREGC COUNTY
- J1ERROR, YREZG NOT » %0
83777,%9

54

ITEST THAT XREG WILL ACCEPY Ao COUNY PAYTERN (4P00+7777)

1817 13

Té
Téa

Y681

SHOULD §
“ov

MOV
INC
INC
cuP
(] 4)
WALY
8R

(o 14
BNE

EY 9178 12«15

8373777,%0 PINITIALIZE COUNT PATYERN
#3777,0XRES

PXREGC 1¢{ T0 XREG

i jedl TO PAYTERM

X0,0XREC

Té8

e
8177777,0XREG
TéA

1ERROR, XREG NOT » X0

ITEST THAT YREG WILL ACCEPY Ao COUNY PATTERN (4000¢7777)
IBIT 134 SWOULD SEY 9173 12«19

™
™A

784

MOV
MOV
INC
INC
cHP
BEOQ
MALT
B8R
CHP
BNE

#173777,%0 PINITIALIZC COUNY PATYTERN
83777,0YREC

PYREG el Y0 YREE

%2 1e{ YO PAYTERNM

X0,0YREC

178

Ty
#477777,0YREC
87

JIERROR, YREG NOT s %0



PALX1l

P9313%4
201360
o91364
291366
P21370
91372

PP1374
ep14p2
PP1406
291412
001444
epi41d
DpL420
201426
opL432
001436
001440
2pg442

201444
PP14952
201456
2p1462
Pp1464
PR1466
021472
021476
Pgi502
291506
201519
291512

PP1514
Po1522
201526
021532
021534
291536
021540
201546
201592
PP15%6
opL560
201562
201564
Pp31572
PP1576
2pi602
201604
021626

vees

237700
222700
2014023
peooee
ppo0es
2007790

252777
037700
022700
Po1402
ITTTT)
20076

24277

ey77e0
022700
801402
700000
200766

232777
237720
gazarep
opL402
foeoep
20276

04277

ei7700
g22700
Ppy402
eeoeoe
200766

952777
037700
222700
001402
egepee
200766
242777
217700
222720
PP1402
ITITL]
?00766
252777
217700
022700
001402
ee0p20
200766

4eFEReY2

177434
poez2e

o00100
177426
pooleoe

eeeie?
177362
epe2ae

20004
177336
eoo24p

ceooed
177312
goozee

2000192
177266
000210

200240
177242
e0d2020

02229
177216
ep0220

177432

177366

177342

177318

177272

177248

177222

S0,

JTESY THAT INIT CLEARED THE FOLLOWING STATUS REGISTER B17S)
DISPLAY INY EN (6), LP INT EN (5), MOOE ccoll.
ututtnsxvv (2)¢ CHANNEL (18), COLOR (9), AND SET REaOY (7))

ILP FLAG (35), O

T8

JMOVE STATUS REGISTCR 70 %0
118 READY SET?

JERROR, BIY 7 (READY) IS ONLY ONE TWAT SWOULD BE SET,
1TRY AGAIN

JTEST THAY DISPLAY INTERAUPT ENABLE (BIT 6) “AY BE SEY AND CLEARED,

™

T

ISET BIT 6

JERROR, B1T 6 OR 7 NOT SEY
1OR OYWER B]TS PICKED UP
ICLEAR BIY &

1ERROR, BIT & NOT CLEARED

ITEST THAT LIGHT PEN INTERARUPT ENABLE (BIY 5) MAY BE SCT AND CLEARED

Tie

TidA1

JTEST THAT MODE

TiL

TiiAl

Ti184

)1SEY BIT 5

JERROR B1Y S OR 7 NOT SEY
JOR OTWER BIYS PICKED UP
1CLEAR BIY 5

JERROR BIY 5 NOT CLEARED

CONTROL (BITS 4«3) CAN BE SET AND CLEARED

MoV oSCSR, %0
cupP 8200,%0
BEQ A4

MALTY

RESET

&R Te

Bls #100,05CSR
MOV .'C'..'.
cup 0300,%0
14 T9a

MALT

(L] 4/

8ic #400,03CSRA
MOV eSCSR, %D
cud 02200,%9
BEQ T40

MALT

LLE T9A

Bis 040,08CSA
MOV OSCSR, %9
Cup 0300.:l
8E0 Ti0A

MALT

EL 40

[ } 1+ #40,08CSR
MOV ..C!I.il
Cup 0200,%0
BEC 744

MALY

8R T40a

8ls #10,0SCSR
MOV #SCSR, %9
(of 1 g #240,%0
:19°] Ti4A

WALT

B8R T4

8jcC #10,05CSR
MOV ®SCSR, %9
CHP 8209,%0
BEC 1146

MALY

BR TiiaA

BlS #20,0SCSR
MOV OSCSR, %2
cHP 0220.%0
BEO T14C

ALY

BR 7148

)SET BIT 3

tERROR, BT 3 OR 7 NOY SEY
JOR OTHER BITS PICKED UP
1ICLEAR BITY 3

JIERROR BIY 3 NOT CLEARED

JERROR BIY ¢ QR 7 NOT SEY
)1OR OTWER B]TS PICKED VP



PALXLL

oP1610
@616
Bps622
201626
293630
Pps632
201634
Bo1642
Pp1646
201652
21634
291656
opg660
201666
01672
PRL676
291790
epy702

op1704
oP1712
Pe1716
pag722
2p1724
21726
021730
201736
PpL742
001746
021750
eP17%2

201754
op1760
og1762
P01764
oe1766
291774
op2000
bo2024
Pp2026
bo2010
bp2oi2
222016
eo2022
oo2024
co2p26

voes 4oFEBe72 Ji0s PAGE ¢
042777 200020 177317¢ TiiCer B)1€C #20,05CSR JCLEAR BIY ¢
237700 4177172 MOV oSCSR, %D
222700 ep0200 (o g #209,%0
201402 (]1'] 7440
ceopoR MALTY IERRCR BIY 4 NOT CLEARED
epove [ L} T1iC
25277 POPD3IP 17731%2 TiiDt 8ls #30,05CSR ISET BIYS 43
217700 177146 MoV #SCSR, %9
22700 o00230 (1 0230,%0
201402 8g0 TiLE
epepoe MALT JERROR BITS 4,3, OR 7 NOYT SEY
20076 L] 7110 1OR OTHWER OITS PICKED UP
242777 Q00030 177126 TIiEr 8)C e30,05CSR ICLEAR BI?S 4,3,
047780 4177122 MoV ®SCSR, %9
222700 oeo0202 cHp 0200,%0
epi402 (14 712
eoopeR HALT 1ERROR BI17S 4, 3 NOT CLEARED
200766 eR T1LE
1TESY 7uA1 INTENS]ITY (B]T 2) MAY BE SE® OR CLEARED
52777 p00004 3177102 Tid 84,05CSR 1SEY BT 2
237700 4177076 nov #SCSR, %)
22720 000204 cHr 9204,%0
rRL4C2 BEOC T12a
LI TT L) WALT JERROR BIY 2 OR 7 NOT SEY
20076 B8R 42 10% OTHER BITS PICKED UP
042777 000204 177056 Ti2A7 B}C #4,0SCSR ICLEAR 81T 2
217709 1770%2 MOV #SCSR, %2
222700 e00200 cHP 0200,%0
e01402 (11] 743
cpopeR HALT JERROR B1Y 2 NOT CLEARED
000766 (L] T12a
JTEST THAT READY :s CLEARED BY LOADING XREG
105777 177234 T131 518 oSCSR 118 READY SEY
100422 LT 7134
200020 WALT JERROR, READY NOT SET
200773 B4 713
212777 @0R240 177220 YL3AL MOV #10,0SCSR JENABLE INTENSIFY ON LOADING X REG,
205077 177220 CLR PYREG
105777 177042 S8 #SCSR
100422 (L} Ti38
coopee WALTY JEPROR, LOAD YREG SWOULON/Y CLEAR READY
200763 g 713
205077 4177200 T4381 CLM #XREG 1LOA2 XREG, SHOULD CLEAR READY
109777 476772 STH eSCSR
100030 (148 T1%
200022 WALT JERROR READY NOT CLEARED
P007%2 (1] 713



PALX11 VO3 4oFEReY2 310 PAGE 5
ITESY THAY READY IS CLEARED BY LOADING ¥ REGISTYER,
222030 1039777 476762 Ti4y 1t M | #SCSR 118 READY SEY
002034 100402 (L] Ti4a
002036 ©opoeRe ALY IERRCR, READY NOT SEY
022040 PPR773 (L] Tie
P22042 2312777 200020 176744 Tidal MOV 820,08CSn JENABLE INTENS]ITY ON LOADING Y REG,
PP2090 PP9P77 4176742 CL® eXREG
002094 19%777 176734 ST8 (144 L]
op2060 100402 (LT Ti48
202062 ©opoeop WALT JIERROR, LOAD X REG SHOULONIT CLEAR READY
222004 20076 Wi r1e
222066 cO59?7 176726 Y1481 CLR OYREG
202072 4108777 4176746 At A ) oSCSR
222076 100p02 8P T15
202100 Q0020 WALY IERROR, READY NOY CLEARED
Pp2102 o752 BR T4
JREADY SWOULD RETURN AFTER IMTEnsIFY SEY
022104 PPS277 1767p4¢ Ti51 INC [ 114 1] JENABLE INTENS]FY
222110 Pr12709 4177e2? MOV 0e200,%
202114 295200 INC ] ]
022116 201376 BNE Y I1DELAY
P22120 10%777 4176872 ST oSrSM 118 READY SET
022124 1004022 [ L} Tie
0p2126 ?pep22 HALY JERROR READY FAILED TO SET AFTER INTENS]FY

222130 TRR765 B8R 749

— T R gE——
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Pacxil veey 4eFipe72 e PaSE o

ITESY DISPLAY INTERRUPY EvaBLE
ITEST PROPER VECTOR REY ay
ITESY READY 7O CaySE INTERRPY

222132 712777 pe22te 176673 Tié Qv o%L09,95VvE" PINITIALIZE INTERAUPY RETuRy

202140 712720 22277 “Jv eSTaCu,xe

292144 199777 41748544 \4 M | #SCH®

292190 100422 L L) Tiea

2021%2 Tadade waLY IRFASY NOF SEY

2021%¢ 292766 £ T16

222196 212767 202142 179612 Tisa Qv #3149,CC ISEY PRQCESSSR PRIOAITY LEVE, 9

P02164 P12777 2021231 170622 Qv 03101,05CSRA JENARLE INTERRUPT AND INTENS!FV

222172 212788 17722 “Qv 0e292,%2

232176 %220 INC %2

222220 P2137% ane o2

022222 et wA T IERRCR, DION'Y FIND INTERAYUP®

eg2224 2007%2 LL 16

222226 109777 47ee22 Tiedn At M | #SCSA IRETUAN WERE AFTER INTCRAYPY

222212 190422 LLM 17

29221¢ 222022 wALT IERR2R, RECEIVED INTERAUPY BT READY NCT SEY

222216 222745 BE Ti6
JTEST TWAY DISPLAY DCUS NOT INTE®RUPY wi%w PROCESSOR PRISRITY &

232220 T12767 200202 17%5%0 TN Qv s209,C° 1SEY PROCESSOR PRIORITY LEVEL ¢

222226 T12777 202272 176574 oV eT17A,08VES PINITIALIZE INTERARUPTY RETURN

292234 L2726 202776 “Qov #STACK 56

222242 712777 p21p1 176548 oV #101,05CSR PINITIALIZE D1SPLAY .

292246 P32700 177622 Qv ee2p0,%?

2222%2 %220 INC 1 ¥

2222%¢ 20137 aNE o2

2222%6 10%777 376532 \t M oSCsm 118 QgAY SET?

0922602 100424 (L} 718

202204 02020 ALY IERRSR READY NOT SETY

222266 2027%4 L) Ty?

22227%¢ tae0re Ti?m ALY IERROR INTERRUPT SWOULON'T QCCuUR

292272 "oev%2 L] Ty? 11T PROCESSOR PRIQR]ITY &'
JITEST TWAY CHANNE, (8]T 12) wAY BE SET aAND CLEARED

202274 20%277 176914 T18: CLR oSCSR

022399 252777 202222 17652¢ 8s s20p2,05C5n 1SET BIY 30

222326 217720 1765r2 oV eSCSR, %2

292312 222700 202222 cHp 02202,%2

222316 7014022 BLC Ti8aA )

222320 22000 WALY IEPRCR, B1T 12 OR 7 NOT SEY

022322 282764 L Ti0 } SR OYWER B1YS PICKED yP

022324 Q042777 222002 176462 Ti8A) BlIc #2090 ,05CS8? JICLEAR B!Y 12

292332 217720 1764%6 “ov #SCSR, %2

022336 2227290 200220 (o 14 0200,%2 ) 7ESY

222342 TpLe2} BES T9 '

022344 PRPR2220 WALY IERROR, BIY 12 NOY CLEARED
JITEST TWAT THME COLOR (B]Y 9) MAY BF SET AND CLEARED

022346 252777 221220 176442 T19y 8ls #1022,05CSn ISET BIT 9§

202354 217720 176434 MOV #SCSR, %2

022362 232720 edid20 817 s1002,%2 JYESY 817 9

202364 201022 BNE 19 )

022366 220020 HALY JERROR B1Y 9 DIJ NOY SETY

022370 ?2R0R766 28 149 1TRY ACALN




PALXL VOO3 4eFERe?2 3101 PAGE 6°3
092372 042777 001000 176434 Ti9A) B]C #1000,03CSN ICLEAR BIY 9
002400 P17700 176430 mov oSCSR, %9
202404 32700 001000 el si000,%p 17ESY B1Y Y
02440 0R1402 eco T20 §
002412 PCo0R00 WALT JERROR, BIY 9 FAILED Y0 CLEAR
22414 0200764 BR 1%
JRESEY THE MACHINE AND NOW TESY TWE COLOR DELAY LO0GIC
002416 Cp200Y 2o RESETY
PR2420 105777 176370 ' TsT8 oSCSR INALY POR READY
022424 10037 oPL o2
002426 052777 001000 176360 T22A) B8!S eL000,05CSN 1SEY BITY 9
022434 017700 1763%¢ MOV eSCSR, %P
022440 032700 oP0200 8l 0200,%0 TESY THAY READY WENT DOWN
P22444 001402 8Eo 1§ 19 )
022446 co0OR0H WALT JREADY FAJLED YO CLEAR DURING A CHMANGE IN COLO®
202450 090762 BR T20 JTRY AGAIN
Pp24%2 012703 oei1002 241 MOV #1000,%, ISEY UP A COUNTER
PR24%6 10%77 176332 T2LAl T!;l #SCSRA [
002462 100404 aM r22 JPLAG 810 COME yP
002464 PO33C DEC %4
202466 20137 BNE T21A 10CLAY
202470 0002000 NALT JOONE PAILED YO SET AFTERN A COLOR CWANGE
002472 000753 (1] rae JTRY ABAIN
JCHANGE TO GREEN TEST COLOR DELAYS
PP2474 242777 pR1000 176312 T2 8ic #1000,PSCSN JICLEAR BIY ¢
202502 017700 1763p6 MOV eSCSR, %9
292506 032700 e00200 81T #200,%0
022512 0p1402 8E0 res
op2514 OpoQ0P NALTY JOONE PAILED TO CLEAR AFTER A CHWANGE IN COLOR
222516 0PO766 BR va2
Pp2520 @31272) oPi02d 231 MOV #4000,%}
002524 10%777 176264 T23A1 TsT8 #SCSR
002530 100404 C L T24
002532 00532} DEC %1
222534 001373 BNE T23A
022536 0PooeoR HALTY JOONE PAILED YO SET AFPYER A CWANGE IN COLO®
202540 ©P02755 a6 r22
JEND OF BAS]IC TESY
222542 0Q0OQ05 T244 RESET
202544 DR4767 0R2432 JSR %7, TIMER JTEST TIME
202550 ©CP0404 ’ CL T244 JMORE TIME
222552 0204025 8R PICO 1TIME UP, NEXT PATTERN
202554 020005 T24B1  RESET
0225956 200167 1762%6 JHP CSRYST
222562 Q00167 176266 T24A) WP )




PALX1d

092566
epasy2
292576
opaesn2
002610
092646
op2624
op2632
op2640
Dp2644
02690
0B2656
opaced
op2662
222666
op2670
002672
202674
op2700
oparee
op2706
op2740

292742
02716
pp2722
op2726
PR2734
02742
2p2739
0227%6
002764
epar7e
002774
eplgee
223224
op3006
og3eie
223014
223016
oa3220
P23024
223030
223032
223034

vees

2i67¢e0
216721
21270

21276

0312767
212767
932767
212777
016703
012702
0352777
295911
262210
005277
epepey
024003
201372
216740
004767
20766
20042}
200002

36700
36701
212706
0312767
2312767
12767
232767
212777
216703
ei27e2
52777
eose1l
260210
res277
reee2y
o21003
04372
216740
204767
200766
(4" 1L }Y
eoop22

4oFERe?2

176224
176222
200776
goeeer
203774
04000
000140
P02740
176342
00944
po2ie00

176126

176104
002274

176102
176074
epe776é
gpoeeR
203774
ep4op0
geeiep
20303¢
176246
geeRL4
geeied

1760202

175760
202152

176226
176170
176160
173144
176179

176138

176102
176p44
176034
175020
176044

176012

3101

PAGE 7

JDISPLAY WORIZONTAL LINE USING INTERRUPT, NON STORE OISPLAY,

mov
MOV
MoV
OV
OV
MOV
MOV
OV
MOV
MOV
8ls
CLR
ADD
INC
WALY
cHP
BNE
MOV
J$n
BR
B8R
RT1

2111

PORETS

XREG, %0
YREG, %}
#STACK, X6
o600, TICKS
#3774,H]10H
edBoe, OV
#349,CC
SPOREY,0SVEC
WiGW, %3
#14,%2
0100,05CSR
(1)

X2,(0)
#SCSR

(0),%3
PE

Low, (o)
X7, TIMER
PEe2
PICy

1D1SPLAY VERTICAL LINE

MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
81s
CLR
ADD
INC
WALY
ald
BNE
MOV
J3R
B8R
o
RY]

PiC1

PF1

PLRETI

YREG, %P
XREG, %3
#STACK, X6
s600,TICxS
#3I774,H]16H
s4000,0W
#449,CC
SPLRET,0SVEC
HIGW, %3
814,%2
#400,03CSR
(1)

%2,(0)
#SCSR

(0), %3
Pr

LoW, (@)
X7, TIMER
Pre2
PIC3

ISET WIGH LIM]Y

PSEY LOwW LIMIY

JSET PRIORITY §

JINITIALIZE INYERRUPY VECTOR

PINITIALIZE INCREMENTS BETWEEN POINTS
P INTERRUPY ENABLE

) INCREMENY
) INTENSIFY

ngN! ALL POINTS?
IN
IVES RE<INITIALIZE

ISET MISW LIM]Y

ISET LOW LIMIY

1SET PRIOR]ITY 3§
PINITIALIZE INY, VECTOR

)
P INTERRUPY ENABLE

1 INCREMENY
JINTENSIFY

10ONE ALL POINTS
INO
IVES




PALX11

003036
233044
23952
093096
023064
o03070
233074
223100
023104
093112
223120

923126
P23132
203136
023140
203142
003144
223146

203150
203154
023156
223160
293162
023164

33166
93172
op3176
023220
003202
223204
vP3206

203210
Pp3214
23216
Q3220
op3222
003224
223226
223232

vees

212767
232767
23270

21276

ey670}
216702
236703
232704
212767
216777
236777

236700
212713
105713
10037¢
260413
P20013
201373

212713
105743
10037
26041
220012
201373

212743
216700
105713
100374
160413
o20011
201373

212713
105743
100376
160412
220012
01373
204767
rgeray

deFEPe?2

203774
174000
200776
eoo3ep
179726
179724
175744
eo00y¢
20034p
175666
175660

175654
eo0010

(J11 Y
175606

201746

179742
175732

1797%2

174664
175676
175672

siea PAGE O

IPINCUSHION

IPLOY A SQUARE FROM LOWER LEFY TO LOWER RIGMT TO
JUPPER RIGNT TO UPPER LEFT TO LOWER LEPT,

INON STORE DISP,
PIC31 MOV
MOV

MOV
MOV
MOV
oV
MoV
MoV
MOV
P3N MOV
mov
JIDRAW BOTIOM LIN
MoV

MOV
P3AL T$T8
8P
ADD
CuP
BNE
JORAN RIGHT LINE
MOV
P38} S8
8P,
ADD
cne
BNE
JORAW YOP LINE
MOV

MOV
P3Ct TST8
8PL
sy
cuP
BNE
IORAW LEFT LINE
MOV
P3DI TSsT8
8Py
sye
cMP
BNE
JSR
B

AY
83774,11GH

pL74000,,0W
#STACK,) %6
8300, 71CKS

XREG, XY
YREG, %2

SCOR, %)
#L4,%4
#349,CC
LOW,OXREG
LOW,PYREG
€

810,(3)

%4,(1)
x0,(1)
P3A

(3)
o2

"g(!)
%0,(2)

P38

#410,(3)
LOW,%p
t3)

o2

%4,(1)
x0,(1)

P3C

X4,(2)
%0,(2)

P30
X7, TIMER
P3

JENABLE INTENSIFY
INALY POR READY

IDONE ALL POINTYS?
IND

JENABLE INTENSIFY
IJNALT POR READY

10ONE ALL POINTS?
INO

1ENABLE INYENS]FY

IMALT FOR READY

1DONE ALL POINTS?
INO

JENABLE INTENS]FY
INALY FOR READY

1DEONE ALL POINTS?
INO

ON LOADING X

ON LOADING Y

ON LOADING X

LOADING ¥

I(/




PALX11

203234
03242
293250
293254
223262
293266
ep3272
003276
293302
eg3306
093312

203314
023320
293322
093324
223326
223339
293332
293334
223336

023340
PD3344
203350
293352
203394
293356
223360
223362
233364
223379

vees

012767
012767
gi27e

21276

216703
236702
236703
016700
12704
16712
014211

2312713
105743
100376
LLLTY
(L1L}}Y
221100
01372
109713
100374

216712
216711
109713
10037¢
160412
260411
021100
001372
204767
202746

4oFERe?2

(1LY ] ]
203774
00776
1 11T )]
1795380
179526
179546
1795p¢
200014
17%472

oooRyp

175442
173434

201612

179542
175538

179554

Jioy PAGE 9

JPLOT AN X WITH NON STORE DISPLAY

JENABLE INTENSIFY ON LOADING X

jed Y0 V¥
jed4 Y0 X
10ONE?
INO

jed Y0 V
jed Y0 X
10ONE?
INO

PIC4r MOV #4000,,0V
MoV #3774,H]1CH
MOV #STACK, %6
MOV #6080, 7ICKS
PIC4B)1 MOV XREG, %
MoV YREG,%
MOV SCSR, %3
MOV H]0W, X0
MoV 814,%4
P4y MOV LOw,(2)
“ov (2),¢3)
1P OY L!Nt PEGINNING N LOWER LEFT CORNER
010,(3)
PaA} Yl (3
P o2
ADD %4,(2)
ADD N4, (1)
cup (4),%0
BNE B
1879 (3
1 ]S 2
1PLOT L!N( ltcxnnznc IN UPPER LEFT? CORNER
MIGH,(2)
nov LoN, ()
P4BI 870 t3)
[ [ 8 o2
sye %4,(2)
ADD %4,(1)
cme (1).,%0
BNE (L]
JSR X7, TIMER
BR 2




PaLXx11

233372
op340p
203406
093444
023420
093424
203430
003434
003449
LI ALY
003446
023454
203460
093464
223470
203474
203476

2p3500
223506
293512
223516
293522
2p3524
203526
293530
293532
293534
223542
203550
293554
2035%6
223560
223566
223572
023574
23576
ople02

203604
0036026
293610
oR3e12

vee3d

012767
012767
032767
ni2704
012706
205077
204767
204767
op07%?
006167
0312767
016705
212702
004767
209267
PP1373
2002027

236767
232715
212700
ei27e}
112203
106123
100010
105715
10037¢
216777
216777
260487
295203
291362
216767
260487
epsare
2013%0
260467
00207

4oFEReY2

peospp
174000
epooee
oo0R22
epe776
179364
eeo012
204342

o0R4eR
177734
175334
PR30 4
002012
200114

200102
200229
177773
177773

200026
2002044

220004

175430
eoeze0
000172

200134

epoied

1752%¢
17%2%9

PP00R1¢

3104 PAGE 1P

IPLOT NON STORE CHARACTER SEY

P1C61 MOV 0409, 71CxS
PICéAY MOV 8174000,%P0S
MOV o0,YPOS
"oV #SCALE2,X¢
MOV #STACK, X6
CLR oSCSR
JSR %7,P1C00
JSR X7, TINER
BR PiCea
JnP Pic?
PIC6BI ™OV 836, ,CHRCOL JCHARACTERS PER ROW
MoV SCSR, %5
MOV 8A,%2
GENL1 SR X7, CHAR
INC CHRCOL i
BNE GENY
RYS x?
JIPLOT CHARACTER
CHAR) MOV YPOS,YPY
8]s 20,(%) JENABLE INTENSIFY ON LOADING Y
MOV sed,%0 JINITIALIZE COLUMN COUNT
CHARYI MmOV se?,%3 PINITIALLIZE ROW COUNT
MOV (2)e, %) JPUT CHARACTER POINTS IN X3
CHAR21 ROLB %3
BPL CHARS INS
T$T8 (9)
Py o2
MOV XPOS,0XREC
MOV YPOS,0YREG
CHARS) ADD %4,YP0S
INC  $1 1e{ Y0 ROW
BNE CHAR2 IPINISWH ROW
MOV YPT,YPOS IREINITIALIZE ROW POR NEXY COLUMN
ADD X4,XP0S
INC ] ] 1e{ YO COLUMN COUN?
BNE CHARY
A00 %4, XPOS
RS %7 1EX1Y
YPOSI 2 JCONTAINS ¥ POSITION AT ANY GIVEN TIME
XPOSI ] ICONTAINS X POSITION AT ANY GIVEN TIME
CHRCOL) @
YPY ?

/7



PALXLL VoO3

2pJ3644
2093645
293646
293647
203620
293621
003622
203623
003624
023625
293626
003627
223630
023631
293632
293633
223634
003635
093636
293637
093640
023643
093642
003643
093644
223645
003646
293647
20369%0
293651
2936%2
093653
223654
093695
2936%6
293697
003660
003663
203662
203663
223664
203663
223666
203667
203670
293671
P03672
223673
223674
293673
oP3676
PP3677
op3700
o03721

174
P23
023
o2y
1?
1?7
113
11}
111
1Y)
276
103
123
ie3
042
17?7
103
103
103
97
1?7
113
113
113
103
17?7
P13
Pil
[} B
o2y
276
123
123
124
pe2
177
[}V
10
210
177
pee
103
177
123
e7e
(‘11
129
129
129
7
1”7
"}V
p2ée
pe2

4ofERe??

3101

Al

ci

Fi

Ji

PAGE 11

JOYTE

+BYTE

,BYTE

LBYTE

WBYTE

,BYTE

,BYTE

WBYTE

,BYTE

,BYTE

,BYTE

176,21,23,23,176

177,313,311,111,66

76,101,101,103,42

177,101,301,404,7¢

177,113,111,914,421

177,341,1%3,14,1

76,101,421,121,62

177,30,49,10,17

2,104,177,104¢,02

60,100,422,120,7?

177,10,24,42,101



PALXIL VO3  ¢ePEBe?2 3101 PAGE 1ley

op37e2 123
293703 177 (| JOYTE 177,400,100,402,40¢2
033704 129
293725 100

223706 109
203797 109
203710 177 L) JBYTE 177,4,8004,477

293713 1.1}

93712 010

op3743 [ L.L}

223744 177

293715 177 NI JOYTE 177,4,10.20,477
093746 ped

003717 o10

o93720 p2e

9372} 177

93722 274 ol JOYTE 76,101,101,101,7¢
293723 173

293724 103

003725 103

023726 e?

203727 17 4 WBYTE 177,81,1%,13,6
223730 P11

223731 011

293732 [} &

293733 geeé

PP3734 276 -1} JOYTE 76,101,321,141,1%6
293735 103

093736 123

o037y? 14}

003740 17

PP3743 1?7 R JOYTE 177,31,31,%3,106
093742 013

293743 3}

023744 %1

2237435 106

223746 04d s JOYTE 46,131,131,111,62
223747 113

023750 113

P337%3 113

023752 pé2

223753 pey T WBYTE 31,1,177,4%,1
203754 P23

29379%5 177

2237%6 PRy

op37%7 pel

op3760 07?7 Vi WBYTE 77,100,100,120,7?7
203761 100

093762 120

293763 10¢

203764 77

293766 e

093767 199
3770 040



PALXLL Veeld

003773
03772
223773
203774
293775
093776
003777
og4pee
204001
0040022
004003
004004
204005
294006
004007
2940410
204013
204042
024013
004914
004045
PQ4p16
004047
24020
204021
29422
204023
24024
oQ4p25
204026
004027
204030
204931
024032
204033
224034
004235
224236
204237
004040
ep4p4y
D24p42
004043
00444
0Q4p4e5
004046
204047
0042%0
004253
PP4p%2
004253
004054
204095
004054
04037

3?7
17?7
e2e
[}V
e20
177
143
p2s
[}V
pae
143
093
goe
178
poe
923
14}
121
111
12%
10y
pee
122
17?7
1090
oee
142
121
111
129
102
042
103
111
11}
1])
o3P
P24
022
177
020
047
109
109
10%
073
P76
111
111
113
(LY
12}
[ L}
P2}
P13

4oFEBe72

ey

i

NI

Ty

N

PAGE 11.2

WOYTE

JOYTE

+BYTE

JOYTE

BYTE

+BYTE

JBYTE

+BYTE

'BYTE

+BYTE

'BYTE

177,20,40,20,17

143,24,10,24,143

3,4,170,4,3

141,121,111,40%,403

9,102,177,100,0

142,121,111,10%,402

42,101,131,111,66

30,24,22,477,20

47,105,105,105,74

76,1131,311,111,62

101,41,21,11,7




PALX11

0040060
L LI}
00462
004063
094004
004063
0p4066
004067
204070
004073
094072
04073
004074
294075
204076
204077
294100
004104
024102
004103
004104

vpel

pe?
066
113
111
11
g6é
246
113
111
111
276
076
124
1131
109
074
(1.1 )
(11}
(1] ]
(1)
C1d)

?0410¢

4efEBe”2

sPACE)

PAGE 113

«BYTE 06,111,1381,101,66

JBYTE 46,131,123,141,7¢

BYTE 7‘0!'101‘111".70

,0YTE 0,0,0,0,0



PaLXxil

004106
024312
094120
PP4es2¢
004130
PP4136
PPeses
PPey92
o04360
P4166
094372
0P4176
PP4204
004240
Ppe212
094220
PPpe226
PP4e234
004242
PP42%0
PP42%4
Q4260
PPe266
004272
094274
294300
oP4302
oP4306
(L LREY)
004312
PPe314
PP4346
004320
PP4e322
PP4324
PP4326
024330
004332
PPe334
bR4336
204340
004362
VRe344
0P4346
024350
PP43%2
PR43%¢

204336
024362
004370
BR4374

vees

21270

23276

36709
032704
232777
232767
242767
12767
032767
237702
004767
P62747
0035347
00136

23277

0312767
032767
32767
32767
017702
204767
062767
203367
201364
epeare?
20074

006

200000
200000
20362¢
03697
?03614
03749
rP3749
203640
203703
(I L3N] )
204016
203626
203697
2P3614¢
203745
293715
203640
203703
rpes00
204923

232706
032767
Pi670y
232713

4eFEpeT2

ope774
o006p0
174670
oPeR22
(L L1 1]
C(IIX] ] )
P00000
(1L I¥Y
004342
eo0116
177302
gooenr2
eo0R76

202004
o064e0
07000
200014
204334
200234
177228
goooe2
o00RL4

epe7e0
goeese

202776
032000
174420
eodie00

174710

174650
177442
177432
00012
20012

00104

174574
177369
177350
00004
000040

174446

Jiey PAGE 12

JCHANNEL 3§ CHANNE, 2

PICT MoV
oV
MoV
MOV
PIC7AAN MOV
MOV
MOV
MOV
MOV
PIC7A) MOV
JER
AQ0D
DEC
ONE
MOV
MoV
MoV
MoV
MOV
PIC7B1 MOV

PTCNT)
P7PNTI
CHil

trazzsoeaon

=
>

CH21

TFmZZrI o

ICOLOR DELAY ADJUSTMENT ROQUTINE

PICO MOV
MOV
MOV
LOPLY MOV

PACE

#STACK, %6
0000,71CxS
SCSM, %9
#SCALER, X4
90,0S5C3N
s0400,XP0S
#0,YP0
#9,,PTCNY
SCNY, PIPNT
OPIPNTY, %2
%7 ,CHAR
82,P7PNY
P7CNT

PIC7A
02004,08CSR
86490, %P0S
s7000,YP08
89,,PYCNY
8CH2,PTPNTY
OPIPNY, %2
%7,CHAR
02,P7PNY
PICNT

PIC78

X7, TINGR
PIC7AA

211

#STACK, X6

042000, 71CKS

SCSR, X3
#1000,(3)

1SET UP STACK

1SET UP A TIMER

)1SET YP RS FOR STATYUS REGISTER POINTER
1SEY UP SCALE SIZ2C <CHARACTER SIZD)
1SET YP SCOPE CONTROL

JILOAD X POSITION

ILOAD ¥ POSITION

1SAVE THE NUMBER OF CHARACYENS

)SAVE CHANNEL § POINTER

JMOVE MESSAGE POINTER INTO R2 FPOR DISPLAY ROUTINE
10ISPLAY A CHARACTER

JADD 2 TO THE MESSAGE POINTER
JDECREMENY CHARACTER COUNT

INOT FINISHED MWITH ALL CMARACTERS

1SET UP X POS FOR CHANNEL 2
1SEY yP ¥

1SET UP CHARACTER COUNT?
1SET UP CMANNEL 2 POINTEN
13CY P

10ISPLAY A CHARACTER

1ADD 2 TO THE POINTER
1OECREMENY COUNT

INOT FINISHED

JCHECK THE RUNTIME OF THIS ROUTINE
INOT FINISMED

IPINISHED, NEXY TEST

ICHANGE TQ RED

- &
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004400
004402
004404
294400
LTIV )
204412
004416

VPee20
0pee22
006426
D443 4
004442
004450
004454
04460
PP446d
004470
Po4476
004504
2046542
024514

PP4516
Pp4522
004526
opes53P
004532
224534
04536
Po454p
PPp4542
PP4544

B24546
204592
PR45%4
2245%6
0R4560
o452
204564
004566
204570

0pes572
004576
4o
eg4ee4
204626
ALY
2p4s12

voes

109713
100374
20503
10974
10037
20476
000764

?0%009
p3270

21276

212767
232767
e3670y
Pi6702
236703
232704
232767
236777
236777
109743
100376

236700
32743
250543
109743
109374
6044}
(1] }§Y
PPL373
109713
10037%

112743
250513
109743
100374
r60412
r20012
POL1373
109713%
100374

112713
250543
216709
105743
100376
16041}
72001}

4eFEReY?

(1 12ad]
o00%20
P03700
174000
174342
174340
174330
geoiee
200340
174302
174274

174244
o0004p

goedse
174200

174402
174344
174334

173300
174312
174309

30

1378

ar
CLR

7578

L1 J®
JER
Br

I1COLOR PINCUSHION=COLORS SWOULD OVERLAY TO BECOME ORANGE
JORAN A 80X AROUND THE SCREZEN AND A "X*® IN THE CENTER

PAGE 412e}

(3

o2

(3

(3)

o2

X7, TIMER
Lory

IORAW IN GREEN THEN IN RED

PICio0) CL®
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
T§TO
oPL
1BOTTOM LINE

MOV

MOV

8ls

PICiON

PiCion

PiCieB)
Py
ApD
cHP
BNE

ST8

kL
IRIGHY LINE
MOVE
8ls
1578
arL
A00
cHP
L L] 4
1578
oL
1T0P LINE
MOove
Bls
MOV

Piciec

PlCieD
8Py
sye
cuP

578

TST9

1
A
#500,71CxS
83790, H1CH
9174008, L0V
XREG, %
YREG,%
SCSR, %3
o100, %4
8349,CC
LOW,0XREG
LOW,PYREG
(3

o2

H]lGH, %0
P, t3y)
%3,(3)
(3

o2
X4,01)
X0,(1)
Pi1Cael
(3

o2

#20,(3)
%3,(3)
(3

o2
X4,(2)
%0,(2)
piCieC
(3

o2

#10,(3)
%9,(3)
LOW, %2
ty)

o2

X4,(1)
%0,(1)

INALY PoR COLOR DONE

ICHANGE TO GREEN
INALY POR COLOR DONE

100 AGAIN

1SET UP FOR COLOR PATYERN

)TESY CONTROL FOR READY

1SET YP MODE

1SET UP COLOR B1Y
JCHANGE IN COLOR, wal? FOR DONE

1ADD R4 TQ XPOS
17EST 1T, DONE ?

INALIY PQOR LASTY DOY

ICHANGE “QODE
1COLOR BIY
IWALY

1A0D R4 TQ YPOS
1 PEST 1T, DONE ?

INO

JMALY FOR LASY DOY

1CHANGE MODE
1COLOR BIY

l
IREADY

1SUB R4 FROM XPOS
1TEST IT, DONE ?



PALXLL

LI LT Y
L LT3N )
op4o20

094e22
004626
224030
004032
094034
004636
L LTT] )
004042
094044

[T LYY
294694
204062
204064
204670
0040674
CTIYA])
294702
004706
004740
PRe742
004744
294746
004720
Ppe722
0pe724
094726
0p4730
04734
024749
PR4742
024744
PR4v46
0247%2
204792
204754
PP475%6
004760
P04a764
004766
094772
4774
024776
ogseee
Pes5002
09006

vee3y

204373
109743
100376

112713
P50513
109743
10037

16044

p20012
2041373
109743
100374

2127¢7
n32767
105013
036709
ej2704
P36742
014213
112743
505413
109713
100)?

CTY I'Et

[T ITHY
021100
01372
109743
100374
016742
21674}
109743
10037

16244

'T1.IE¥Y
P21120
201372
105743
10037

23272

001024
052705
109943
00617
205009
105013
204767
00612

4oFERe??

(124 ]]]
eeoep?

174116
o0o0ep
174304

174992
174244

o0L2ep
op3200

003172

174130
1743124

iy

PAGE 122

BNE
ST
[ 19

ILEFTY LINE

({4014

INOW DRAW THE X

g12%Y)

PiCitm

PiCiLB

PlCitl

“ove
0]s
870
14
sy
cup
ONE
1570
"L

MoV
oV
cLhe
MOV
MOV
oV
MoV
“ove
8s
570
(1J%
ADD
ADD
cHP
ONE

rST9
o
MOV
MOV
TST8
orL
sye
ADD
CHP
BNE
579
8P
8]y
eNe
B1S
cL"8
R
Chh
cLR8
JSR
L

PicCiep

230,(3)
%9,(3)
(3

o3
%4,(2)
0,(2)
PiCieE
3

102

e7000,,0W
(L1 L
(3
HiGH, %0
o40,%4
LOW,(2)
(2),t4)
0240,(3)
%3,(3)
(3

o2
%4,(2)
N4, (1)
(1).%0
PiCiia
t3)

o2
WIGM,(2)
LOW,ty)
(3)

o2
%4,02)
%4,(1)
(1).,%9
PIC118
(3)

o2
81000,%5
PiICi1sC
03000,%5
(3)
PiCie
 § )

(3)

%7, TIMER:
PICL0

INO
IWALY POR LAST DOY

1CHANGE MQDE
1COLOR B1Y
IRCADY

1SUB R4 FROM YPOS
1TE8Y 17, DONE ?

IN®
INAJY POR LASY DOY

1SEY UP LOW LMY
ISET UP WIGW LIMIY
1CLEAR CONTROL
18CY OP

19€T UP R¢

19€Y UP v POS

J8ET YP Xx POS

1SET UP CONTROL
1COLOR B1Y

INALY POR READY

1ADD R4 YO YPOS
1ABD R4 TQ XPQS
)TEST 17, DONE ?
IND

JCHANGE Y POS
JCHANGE X POS
JRCADY

1SUB R4 FROM YPOS
1ACD R4 TQ XPOS
1TEST 17, DONE ?

INO

INALT FOR LAST POINT

ITEST COLOR B]Y

IMAS TIME EXPIRED ?
INE




Pacxil v} aeFERe”? Si121 PASE 13

ITWIS RSUTINE ZISPLAYS TWE VvERTISAL aN% D1AG, LINE

C23218 Lo Y4202 PICL21 ™Qv SCSw, N2 ISEY y® CoONTRQ,

239214 PL2776 2277 “ov oSTalu, %8

22%220 712767 207222 1742:0 Qv #7222, 10xe 1SEY UP TiwgER

e2%226 232718 ree2:2 mQv 08, 1877 9! 3

229232 232723 227 Qv 0200,%) 1SPY P Ry

225836 232774 2322 “Qv (AT L

025242 230772 173792 “lv XREG, N2 ISEY y® XREC

02%2406 736723 1737a0 “QvV YREG, %) - 1$TT P v RES

025292 PL2767 174222 20114 “ov eL74202,°0%1x 1SPY P VERTICAL

2250602 TL2767  PRIVPR 220324 PIC12A1 ™OV e3792,P5SY 1SFY y® v PO

0290086 712767 174202 r2MLRQ “Qv #174202,°082x 1SFY yP D1AG,

229274 109740 #i1C1281 S8 (e 1PANY 9

22%2%6 12237 L L8 o2

229100 2316713 22020 Qv PISY, () ILOAD v PSS

225174 216712 222264 “Qv POSIX, () ILBAS YPCS

229112 1002367 20202%¢ sye %X1,POSY 1SUB Ry FAOM vPQS

229114 2023167 2200%8 02 %1,P082x 1ADD RY TO xPQS

225120 129710 S8 ¥} IRPARY 9

2293122 12237 (L% ,o2

025124 216713 20242 “Qv POSY, () ILOAD Vv POS

009138 "ie712 202242 “ov POS2Y,(2) 1ILOAD X POS
029134 722767 223622 020034 cme s3ép2,P0S2x 1TEST POSX

225162 P213%4 ANE LA 11%]) IMORE POINTS T2 PLOY

299144 PR4787 222232 JOR X7, TINER IMAS TIME EXPIRED ?

225190 702743 ER PiCi2a INg

225192 P12777 222227 173632 OV 0227,0708R

e29160 12%777 173624 ST eTCSA

2093164 122375 L1 J% , o4

P25166 22187 175382 JHP 24y

225172 Teecer? PASvy1 2

229%174 7MR2gR0 POSixy @

227176 22072 POS2%y 2
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PALX1L Vool 4oFERe?2 Jiel PAGE 14

)TIMER ROYTINE
) ENTER VIA JUSR X7,TINER

)} SHR 4t
009200 2317767 173622 173620 TImMER) MOV OSHR, T[MSY
205206 032767 00220 173620 ey 020, TINSY
PP%214¢ 020100 ONE TIMERQ 1817 & SEY ?
29%216 PP5367 1736814 DEC TICKS INO, DECREMENY TICKS
02%222 001002 BNE TIMERY
005224 62716 000222 Ago #2,(6) JABD 2 YO STACK POINTER
003230 PP0207 TIMERL) RTS X7 JRETURN

} SWR 4sy SELECTY TEST TO LOCK ON

)} SWR 3ePs TEST NUMBER
009232 042767 177762 473574 TIMER2) 8]C 0177760, TIMSY
009240 P2P6387 173370 ASL TIMSY
209244 62767 020%264 173562 ADD SROYTPT, TIMSY
05252 P17767 1735%6 1735%¢ MOV PTIMSY, TIMSY
205260 020377 173%%0 TIMER4) UMP oTINSY
205264 2025%¢ ROYTPT: Y248 JCONTROL AND STATYUS TESY
005266 02566 PicCe 10ISPLAY A WORJIZONTAL LINE
295270 re2712 PICy 10ISPLAY A VERTICAL LINE
295272 003036 PICS 101SPLAY A SOUARE
99274 03234 PiCe J0ISPALY A "X
005276 0293372 PICe 101SPLAY CHARACTER SEY
029300 P40 piCY 101SPLAY CMANNEL TES?
005302 PRe3I% pice 1COLOR DELAY ADJUSTMEN?
223304 PR4a20 PICi00 J1DISPLAY COLOR PATTERN
005326 POSQLO PiCL2 10ISPLAY A4 VERTICAL AND OJAGONAL LINE
295310 Pp25%4 T248 JCONTROL AND STATYUS TEST
295312 PP25%4 T248 ~ JGONTROL AND STatys TgSsY
PR93L4 0P25%4¢ T248 JICONTROL AND STATUS TESY
209346 Pp25%4 T248 JCONTROL AND STATyS TES?
005320 2025%¢ 1248 1CONTRAL AND STATYS TESY

295322 p25%4 1248 1CONTROL AND STATyS TES?



PALX11 VP03 4eFERe?2 LT} PAGE 39

IXNOBSe MUST WAVE ADPY 70 EXECUTE THIS ROYTINE

IREAD SWITCHESe® USE Pe3 AS OCTAL NUMBER
) DO AN A TO D SAMPLE OF TWAT CHANNEL
) BITS 70 ARE USED AS THE "GAIN" OF TWE CWANNEL

209324 0312704 0002776 KNOBI MOV #STACK, X6 1SET YP THE STACK

005330 016705 4173460 MOV SCSm, %9 ISEY YP SCOPE CONTROL

295334 0312704 000022 MoV #SCALER, X4 1SET UP SCALE CCHARACTER SI1ZE)
095340 PL2767 006400 176240 "oV #4400, %XP0S 1SPT UP CHANNEL SCOPE POINTER
005346 012767 001200 3176230 MOV sgoee,YPOS

005354 017703 173446 MOV osun.lt 1SET UP SuR

05360 21016 goe27e “ov %¥1,P12CY 1SAVE SWITCH VALUE

2935364 000297 csc

093366 0pep0y ROR £ JTNE GAME OF ROTATION

293370 epedey ROR £ )

208372 0PpepRy AOR  §1 i

009374 004767 p00200 J R %7,CONVY JCONVERY THME FIRSY DIGIT OF CHANNEL NUMBER
209400 016704 0002%2 MOV PL2CT, %

005404 0204767 p0OL70 JSR %X7,CONVY JICONVERT THE SCCOND NUMBER
009440 012767 006420 3176170 MOV e6épe,XpPOS 1SET UP A TO D VALUE POINTER
PP%416 012767 000000 176160 MOV #0,YPOS

005424 000367 000224 SWAB PL2CY ) A SHUFFEL ROYTINE

0P%430 032767 400000 02P0210 0]y eilocee,Pr2CY 17ESY YWE “GAIN" OF THME CHWANNEL
PP%436 Cp100y BNE LPTAY

00%440 0252767 000020 000200 8ls s20,P12CY

0P5446 PJI2767 04020C 0OQ0200 |PTALT BT sddorR,PL2CY

005454 0P190 BNE LPTa2

005456 32767 000010 000170 8ls #10,Pe2C"

PPS464 DPa2767 142347 0200162 LPTA2) 8IC 0140347,P32CY

295472 PPS267 090196 INC Pi2cY

205476 0316777 PR01%2 173316 MOV PL2ct,oaDCS JTHE CHANNEL NO, AND THE "GAIN"™ ARE COMPUTED
205504 10%777 173312 r:!u eADCS 162 A Y0 0

0035510 100375 8P L INA]T POR DONE
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299512
229546
099522
099524
095526
299532
209536
223540
099542
295544
2055%9
005554
2955%6
209560
op5562
209566
299572
095576

223600
oe36r4
203640
o2%612
209614
0p%6292
vps%e622
029624
023626
opse32

be5634
vR%636
029640
0295642
023644
023646
ve5050
pR%e632

093654
223656

vees

217704
P1016?7
roO30Y
f0600

2476

gye7ey
[T TYUH
(d [}Y 2
T TELE
rgevey
nie70y
20600}
(I TYLEY
(4 LY L}S
004767
216703
LTI}
rP06%2

42703
ri27e0
Pps7ey
201404
ré27e0
ees3ey
2008773
fiiee
204767
200207

204973
204016
004023
204030
e04035
ep4pe2
e04p4?
204954

ceoeey

4oFEReTY2

173326
000134

000046
eee120

oeoose
edeie2

(111 F¥
200264
peo2e2

177772
205634

175646

Ji01

1TO GET WERE THE A TO O DONE FLAC WAS COME P

PAGE 16

)} SAVE TWE CONVERTED VALUE AND DISPLAY [T ON

CONVTI

CONVTL

CONVT2)

TABLY

Pl2CTi
PL2svI

MOV
MOV
SWAp
ROR
JSR
MOV
ROL
ROL
LY
JSR
MOV
ROR
ROR
ROR
JSR
uov
JSR
BRrR

8]cC
MoV
157
BEC
ADD
DEC
BR

MOV
JSR
Rts

Ne
N
N2
N3
N4
NS
NG

OADO..!;
%1,P12SY
%1

L 3%
%7,CONVY
PL2SV, %1
%1

L $§

%1
%X7,CONVY
PL2sv,%3
L}

%31

%3
%7,CONVY
PL2ASV, N3
X7,CONVY
KNOB

#3177770,%%

eTABL, %0
39
CONVT2
92,52

9
CONVYTY
oXo,%2
X7,CHAR
b4

1SAVE A T0 D
ISHUFFEL TNE
101SPLAY THE

101SPLAY THE

101SPLAY THE
101SPLAY THE

THE VR20 DISPLAY
CONVERSION

DATA

FIRSY DIGIY

SECOND DlBIY

NEXT D1G1Y
LASY DIGLY
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PALX1d

cc

Cuy
w2
CHAR
CHARY
CHAR2
CHARS
CHRCOL
CONVYY
CONVTY
CONVT2
CSRTSY

IeQOTMTmMo

HIGH
HILMT

R o=

KNOB

LOPY
LOW
LONLMY
LPTAY
WPTA2
WPVEC
M

Ng
N
N2
N3
Ne
NS
NG
N?
N8
N9
NOP

PEREY

vees

P03614
poLp22
PR102¢
203623
20362¢
17777

00434

004334
293%00
°0351¢
203524
rPR3SSP
PR3610
P0%620
295612
20%62¢
201040
203633
P0364p
203645
2036952
PR346¢
223697
701006
4 IV 1.1
rR3664
20367}
P0367¢
PO5324
203703
P4374
n0100¢
PoL0020
nP34dp
205464
POL032
203710
703745
PR4R73
P46
P42y
204930
704035
PRepeQ
204047
(TITLL
2046y
(L LT 1Y)
200240
203722
203727
202740

4eFERe?2

PL2CY
PL2SV
PLREY
r3

P3A
P38
P3C
P30

Pé

PéA
P&
PYCNY
PIPNTY
PB

PO

PE

Pr
PICO
PlCY
PICL0
PICiRP
PICLGA
PICiO8
PICLOC
PICi20
PICieE
PIC1Y
PIC1LA
PIC118
PIC14C
PICL2
PIC12A
PIC120
PIC3
PICA
PIC4B
PICH
PICOA
PICeB
PICY
PICTA
PICTAA
PIC78
PICS
POSLX
POS2X
POSY

e

R
ROUTPY

S
SCALEY

i

20%69%4¢
00%6%¢
203034
P03112
P03136
P03194
03176
P03214
e033e6
03320
o033%0
204306
P04340
P02640
PP2624
e22660
203004
002566
eP2712
PR4als
TIYYH |
P044Y6
204530
094554
204604
204630
PR464é
004749
P0eY4¢
204776
e0%e10
g2%060
P2%07¢
PP3036
203234
P03262
203372
(ALY )
003446
egespe
04166
224130
2042%0
PR4e3%6
ep%174
205176
20%172
203734
03743
P0%5264
e03746
o001}

PAGE 160-3

SCALER eoep22

SCSR
SPACE
SREG
SYACK
SvVEC
SWA
4

T
s
T40
Ti0A
T4
Ti1A
7149
T14C
110
TiLE
142
Ti2a
743
T43A
138
44
Ti4A
7449
719
116
Ti64A
Ti68
ry?
474
T48
T10A
749
T19a
T2
v2e
T20a
T2}
T234A
ree
r23
T23A
r24
244
T248
T3
L)
TéA
T4R
TS

01014
004100
177579
000776
(LR A
2041026
003753
(TIVLEL
201072
004 ead
P0L47p
004514
001549
204564
004640
POL634
fRL660
PhL704
204730
0047%¢
f04766
202012
002030
02042
202066
202104
PP2132
2021%6
P02206
92220
202270
02274
P0232¢4
PP2346
202372
P0¢L110
P02416
002426
002452
P224%6
002474
923520
PR2524
PR2542
re25%62
r225%4
PPL134
P04160
204166
001206
P04214

94

s04222
poL242
012%0
"0L262
001302
004312
001524
004344
004354
P04374
804420
009634
804010
#0442
004236
003200
005230
29232
00%240
004034
0037460
203745
03772
203777
003606
s0L016
004pe
003604
003612
poi020
o04011
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ERRORS DETECYEDY @
RUN=TIMEI 10 SECONDS
5k CORE YSED




