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42

ARSTRACT

TH]S PROGRAM TESTS TWE LABe11 SCOPE CONTYROL, X AND Y aXis

DAC’S AND THE VR22 (TuWd
REQUIREMENTS

EQUIPMENT

LAB-11

STYORAGE

COLOR PQINY PLOY DISPLAY),

TWE PROGRAM OCCUPIES MEMORY FROM B YO S709,

LOADING PROCEDURE
METYHOD

PROCEDURE FOR NORMAL BINARY TAPES SWOULD OC FOLLOWED,

1, ABSOLUTE LOADER myST BE IN MEMOARY,
2, PLACE BINARY TAPE IN REZADER,

3, LOAD ADORESS #7580 (eDETERMINED B8Y ADODRESS OF LOADEM),

4, PRESS "START® (PROGRAM WILL LOAD),

STARTING PROCEDURE
CONTRQL SWITCM SETTINGS

222 SWR 4 = ¢ LOOP TWRU COMMAND, STATUS REGISTER AND D1SPLAY TESTS,
SWR 4 s 4 LOOP ON SELECTED <VIA SWR B3> PATYERN,
SWR De3s2 COMMAND AND STATUS REGISTER TEST,
" DISPLAY A WORJZONTAL LINE,
.2 DISPLAY A VERTICAL LINE,
83 DISPLAY A SQUARE,
Y DISPLAY A "X",
=S DISPLAY ALPHACNUMERIC CHARACTEN SET,
sé DISPLAY CWANNEL L AND CHANNEL 2,
37 COLOR DELAY ADJUSTMENT,
210 DISPLAY COLOR PATTERN,
51} DISPLAY A VERTICAL AND DIAGONAL LINE,
81217  COMMAND AND STATUS REGISTER TESY
224 SWR B9 DETERMINE THE 4 TO D CWANNEL Y0 BE SAMPLED'

SWR 607 JETERMINE THE A TO D GAIN OF THE CHMANNEL,

STARTING ADDRESS

ADORESS TEST
2ed COMMAND ,SYATUS REGISTER AND DISPLAY SEJUENCE YEST
224 A YO D KNQB DISPLAY TEST e MUSY HAVEL ADQ1




4,3

3.1

5,2

6,

6,3

PROGRAM AND/OR OPERATOR ACYION
LOAD PROGRAM [NTO MEMORY,
SELECY TESY BY LOADING APPROPRIATE STARTING ADDRESS,
PRESS "START"
OPERATING PROCEDURE
COMMAND, STATYS REGISTER AND DISPLAY SCQUENCE TESY
1, LOAD ADDRESS 229,
2, PRESS "SYART»,
PROGRAM WILL RING BELL AFTER EACW PASS THRU TEST,
A YO O DISPLAY TESY
1, LOAD ADDRESS 20e,
2, PRESS "START»,
PROGAAM WILL DISPLAY SELEGCTED A TO D CWANNEL NUMBER aND THE
A YO D VALUE ON sCorg,
ERRORS
ERROR REPORTYING
1P AN ERRQR OCCURS DURING THE COMMAND AND STATUS REGISTER
TEST, THE PROGRAM WILL WaALY, REGISTER @ WlLL CONTAIN EXPECTED
VALUE OF DAC,
10 RESUME TESTING PAESS "CONTINVE™, IF 1Y 1S DESIRED YO LOOP
ON TWE TESY THAT FAILS REPLACE THE WALY INSTRYCTION wlTw A
242 (NOP),

NO ERROR CONDJTIONS ARE GIVEN DURING OTHER TESTS,

RESTRICTIONS
NONE
MISCELLANEOUS
EXECUTION TI“E

SEQUENCE TEST o TWHE TELETYPE BELL WILL RING AFYER EVERY PaASS
WHICKH IS APPROXIMATELY EVERY 99 SECONDS,

ALL OTHER TESTS » N/a,




9,0

PATTERN DESCRIPTION
COMMAND AND STATUS REGISTER YESY

TEST
T0eT?

1o

TS

T16

11?7

118
719
122

122

123

OESCRPTYION

THESE TESTS EXERCISES YWE X AND Y DAC’!S YO MAKE CERTAIN
THAT ALL O1TS ™AY BE SET, CLEARED AND READ BACK,

TEST YWAT INIYT CLEARED THE FOLLOWING CSR B1TSy

LIGHTPEN FLAG (13), DISPLAY INTERRUPT ENABLE (§),

LIGHTPEN NTERRUPY ENADLE (5), MODE (4=3), INTENSITY (2)
CHANNEL (30), COLOR (%) AND SEY READY (7),

TEST DISPLAY INTERRUPT ENABLE (6) MAY OE SET aAND CLEARED,
TEST LIGHTPEN INTERRUPY ENABLE (3) MAY BE SET AND CLEAMEND,
TEST MODE CONTROL (4«3) MAY BE SEY AND CLEARED,

TEST INTENSITY (2) MAY BE SET AND CLEARED

TEST TWAY READY (7) 1S CLEARED WWEN X DAC IS 0ADED
WiTH MOJE 231,

TEST TwWAT READY (7) IS CLEARED WHWEN Y DAC IS (OADED
WITH MBJE 19,

TEST TuwAY REAQY (7) WlLL RETURN (SET) AFTER 1Y waD
BEEN CLEARED BY INTENSIFY,

TEST YWAT DISPLAY INTERRUPY ENABLE (6) WILL ALLOW
READY (7) YO INTERRUPT YO VECTOR ADDRESS 149 wWITu
PROCESSOR PRIOMITY LEVEL 3,

TEST TWAT DISPLAY DOES NOT INTERRYPY WITH PRCCESSON
PRIORTTY LEVEL 4,

TEST TWAT CwaANNEL (12) MaY BE SEYT AND CLEAREC,
TESY COLOR (9) MAY BE SET AND CLEARED,

TEST TWAT RTADY (7) WILL RETURN CLEARED AFTER A CHANGE N COLOR
(GREEN Y0 REDY,

TEST TWAT READY (7) WILL RETURN SET AFTER A DELAY
FOLLOWING A CHANGE IN COLOR (GREEN TO RED),

TEST TWAT READY (7) WlLL RETURN CLEARED AFTER A CHANGE [N
COLOR (RED YO OGREEN),

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

‘/




2.1

9.2

9,9

OISPLAY MORJZONTAL LINE

A WORJEZONTAL LINE 1S DISPLAYED ON THE SCOPE BY INITIALLY
SETTING THE X AND Y OAC’S TO 2ZRO AND THEN INCREMENTING
THE X VALUE WWILE WOLDING TWE Y VALUE AT ZERO, THE POINTS
ARE DISPLAYED USING TME DISPLAY [NTERRUPT ENABLED,

OISPLAY VERTICAL LINE

A VERTICAL LINE 13 OISPLAYED ON THE SCOPE IN THE SAME MANNER
AS FOR A MORIZONTAL LINE (REF 9,1) EXCEPT NOW THE Y VaLUE
1S INCREMENTED wWWILE MOLOING TME X VALUE AT ZERQ,

O]SPLAY SQUARE

A SQUARE 1S DISPLAYED BY INJTIALLY SETYYING THE X AND Y VALUES
TO NEGATIVE FYLL SCALE, THEN X S INCREMENTED TO POSITIVE
SCALE (BOTTOM LINE) TWEY Y IS INCREMENTED YO POSITIVE FULL
SCALE (RIGHT LINE) TMEN X IS DECREMENTED TO NEGAT.VE FYLL
SCALE (TOP LINE) AND FINALLY Y IS DECREMENTED TO NEGATIVE
FULL SCALE (LEFT LINE), ™MODE 03 (INTENSIFY ON LOADING X)

AND MODE 1@ C(INTENSIFY ON LOADING ¥) ARE YSED,

DISPLAY X

AN X [S DISPLAYED BY INITIALLY SETTING THE X AND Y VALVES

TO NEGATIVE FUYLL SCALE AND TWEN [NCREMENTING @0TW TO POSITIVE
FULL SCALE (LOWER LEFT TO UPPER RIGHY DJAGONAL) THEN X |S RESE?
10 NEGATIVE FULL SCALE, Y REMAINS AT POSITIVE FuULL SCALE AND
THEN X IS INCREMENTED WHILE Y 1S DECREMENTED UNTIL 90TW REACH
FULL SCALE AGAIN (UPPER LEFT TO LOWER RIGHT D]AGONAL), “ODE

1 C(INTENSIFY ON LOADING X) IS USED,

DISPLAY ALPHASNUMERIC CHARACTER SET
THE ALPHABET AND NUMRERS 3§ TWRU @ ARE OISPLAYED,




9.7

9,40

9.1

9,3¢

DISPLAY CHANNEL 1 AND CHANNEL 2

THE TEXT "CMANNEL 4" 1S DISPLAYED ON CWMANNEL L SW]YCW POSITION,
THE TEXT ®CWANNEL 2" 1S OISPLAYED ON CWANNEL 2 SW]TCWH ®QS]TION,
THE COMBINED MESSAGE WILL APPEAR [F THE CWANNEL SELECTLR S TCW 1S
IN THE 1 & 2 POSITION,

COLOR DELAY ADJUSTMENT (SWORTe_ONG DELAYS)

NQ PATTEAN WILL BE OISPLAYED, TMIS IS USED YO ADJUST THME TuWO
DELAYS ON THE COLOR DISPLAY CONTRQL MODULE,

OISPLAY COLOR PATTERN

TW1S ROYTINE WILL OISPLAY A BOX AROUND TWE OUTER DEGE OF TWE SCREEN

AND A SMALL "X™ 1S DISPLAYED IN THE CENTER, THIS PATTERN [S PLOTYED

IN GREEN AND THWEN IN RED, THE END RESULY IS TWATY ALL DOTS (RED aND GREEZN)
CONVERGE AND TWE PATTERN W]LL APPEAR Y0 Bf OMANGE IN COLOR, THIS ?ES?

1S USED TO ADJUST THE GAIN OF THE RED AMPLIFIER IN THE VR20 DISPLAY,

ODISPLAY A VERTICAL AND A DIAGONAL LINE

THIS ROUTINE WILL DISPLAY A VERTICAL LINE AY THE LEFT SEOE OF TWE
SCREEN AND A QIAGONAL LINEC FROM UPPER LEFY CORNOP YO THE LOWER
RIGHT CORNOR, TWIS IS Y0 TEST THE INITIAL DEFLECT]ON DELAY

OF TWE CONTROL AND TWE SETTLING TIME OF THE SCOPE,

DISPLAY A T0 D VALUE

TH]S ROUTINE WILL DISPLAY THE A YO D CHANNEL NUMBER AND THE A Y0 )
VALUE OF THAT CHANNEL, SWR 29 DETERMINE TWHE CHANNEL SAMPLED AND
SWR 6e7 DETERMINE THE GAIN OF THAY CHANNEL, TWE TOP NU“BER ON TP
DISPLAY 1S THE CHANNEL BEING SAMPLED, THE BOTTOM NUMBER 1§ TWE

A YO D COINVERSION FOR THAT CHANNEL,




PALX11

o02ae00
opeoe2
o0e2es
200206
002010
oP2012
o2eaie
202946
200220
222022
o22224
2202026
220030
022032
222034
222036
220040
J00042
202044
200046
opeese
200092
PPP0%¢
002096
ege06p
220062
0220604
222066
ope0782
200072
200074
020076
220129
ogo102
002104
202106
020119
220142
222114
200116
epa129
222122
220124
220126
200132
02e132

vees

2000800
2ocp4d

200002
egepee
ITTT
TLITL
esenie
TITTL
22801 ¢
CTELTT)
epse22
LITTT]]
co2p2¢
LTLITT]
220932
200000
T TR
222029
epees?
202920
280846
200220
L TTILY
TLILL
r29%6
opepep
°20962
eospee
220066
LLLITT)
200072
egee0R
200076
LTI
eee102
*gepee
2001026
e20020
epo112
eo2000
e22116
000029
ee0122
228229
*00126
200900
LTIRH
202929

4eoFERe?Y??

3101 PAGE

I AB=11 SCOPE CONTROQL, TESY

ICOPYRIGHTY 19731 DIGITAL EQUIPMENY CORP,, MAYNARD, MASS, P{75¢

IRAYMOND $WOOP
o0
JREPT &9
102
WALTY
. ENDR
o2
WALY
v o2
ALY
o2
WALT
s
HALY
o2
HALTY
o2
HALTY
o2
NALY
2
HALTY
2
NALT
02
MNALY
02
WALY
102
HALY
02
WALT
142
WALY
02
WALY
02
MALTY
' o2
HALT
o2
WALY
02
NALTY
102
WALTY
¢
WALY
02
WALT
2
MALT




PaALX1d

090134
220136
282148
oPe1e2
002144
02146
P02135®
290152
022154
200156
202168
200162
228164
022166
002170
230172
220174
222176

2922°%¢
002224

veed

200136
TITTL
egn142
eeoecD
e0014¢
YT
000152
LI TITL
200156
ro0000
200162
TITTL]
200166
'TITTI]
200172
208000
090176
L TITLL
200240
177776
°g2776
177579
LTTTE
Poes22
208200
798167
700167

4=FEReY?

222634
203914

3104 PAGE 3=1

02
WNALTY
1 o2
NALTY
02
WALTY
02
ALY
02
MALY
o2
WALY
o2
MALTY
o2
MALY
02
MALY
NOPa240
CCesy?777¢
SYACKsT70
SREG=177578
SCaALELell
SCALE2m22
, 9200
JMr CSRYSY
Jnr XNOB

1SCQUENCE TESY
1A Y0 9 KNOB DISPLAY MUSY WAVE ADBY
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eo1e290 01000
221000 Q0028 LOWLMY) O ICONTAINS L74200 FOR 3IRD QUADRANTY
opLoe2 PP3I77¢ HILMTE 3774 ICONTAINS 4777764 FOR IRD QUADRANT
ogL00¢ QQop0P LOWs )
op1006 0QpoRED HIGHI [
021048 177566 TCSR1 1773564
021912 177566 el LY 1779566
201214 17679 SCSR1 176756
021016 176760 XREGH 170760
og1020 176762 YREG! 176702
PP1022 176779 ADCS! 176779
221824 176772 AQ081I 176772 !
201026 1778579 SWR) 177570
201038 02140 SVECH 149
201032 0pD14s LPVEC) 144
221034 PP2020 TiMSVY B
201036 Qe TICKSY O
P2L043 ©£12767 200042 177770 CSRYSY) MOV 048, TICKS 1SET TINER
PR1046 12767 00342 176722 mMOV 03ep,CC )SET PRIORLITY ?
JTESY XREG CAN BE SET & @
P240%4 Q209277 4177736 ™" CLR OXREG
201060 017709 4177732 MOV OXREG, %
21264 PpL4ce ] % T
221066 cgagep MALT IERROR, XREG NOT CLEARED
¢g1078 oger7y [ L] T
1TESTY THAY YREG CAN BE SET = #
024872 99877 4177722 1SN CLR PYREG
291076 23778@ 177716 MOV OYREG, X8
291102 PQp14f2 [ ]3- e
291104 0OpooeP WALY JERROR, Y REG NOY CLEARED
201126 @877} an T
ITESY THAYT XREG CAN BE SET & of
201142 £L2777 477777 177720 T OV el ,PXRES
201116 217709 177474 MOV OXREG, X8
221122 222700 177777 cuP s=},%0
201126 PQ2pieD2 8f0 T3
001132 ocoeper MALT 1EPROR, XREG NOT & o3
V01132 0203766 8R Te
JITEST THAY YREG CAN BE SET s of
001134 0312777 477777 1776%6 T3 MOV sel ,0YREG
001142 217700 177652 oy OYREG, %9
001146 C22782 1177777 o 14 sel,%§
91192 £01402 8E0 Te
201154 Q2gop0p WALTY JERROR, YREG NOT 8 oy
031196 @g0766 L T3
ITEST THAT XREG WlLL ACCEPY A COUNY PATTERN (De3777)
201160 20%000 T4, CLR X8 PINITIALIZE COUNY PATTERN
281162 29%2877 177632 CLR OXREG
203466 205229 TéAL INC x9 jel YO PAYYERN
291170 005277 177622 INC PXREG
201174 220077 177616 Cup X0,0XREG 5010 XREC ZOUNT?
001220 QPpLeR2 8E0 748
PP1222 ?pepcoe WHALT 1ERROR, XREG NOT » X2
P01204 202765 B8R T4

0231206 222722 203777 748 CupP 83777 ,%2



PALXLY
Bpy212

001214
g21216
eR1222
Pg224
291239
PPL2le
291234
Bpi240
001242
BR1246

2912350
203294
221262
oRL266
bR1270
PRi274
021276
221300
91322
401340

9231342
e31346
201324
291338
201332
001336
231340
PRL342
081344
291392

veoy
28L365

o@s2e0
*e%e7?
eps2e0
°ps277
e2es7?
opL1402
epeae
207693
ge22700
293369

212700
832777
pesa??
oe5220
ezea77
201422
egaoce
oe2763
ee217y
ep1364

742780
012777
£09277
rP39220
r2ee7?
e8L4€2
reeeod
200763
?22777
31364

4ofFEBe??

177576

177378
177364

203777

173777
23777
1775382

177522

177777

173777
2eld77?
177472

177462

177777

177534

177506

177474

177440

Si104 PAGE 2°3
BNE TéA

ITEST THAY YREG wWlLL ACCEPY 4o COUNY PAYTERN (8-3777)

51 CLR x0 PINITIALIZE COUNY PAYTERN
CL® OYREG
TSAl INC X0 160 70 PAYYERN
INC GYREG
(o 14 X2,0YREG 1DI0 YREC COUNT
BEO T30
MALY JCRROR, YREZG NOT » X8
(L} s
£l 1 cup 03777,%9
BNE T34

ITESY THAT XREG WILL ACCEPY A COUNT PAYTERN (4000+7777)
1IBIT 43 SHOULD SEY WITS 1219

161 MOV 8473777,%8 PINITIALIZE COUNTY PAYTERN
MOV #3777,0XRES
TéA) INC OXREC 1¢{ Y0 xREGC
INC 1] jed YO PAYTERM
cmp X0,0XREG
8go Té0
ALY JCRROR, XREG NOT 8 X0
BR Té
768, o ] 4 8477777 ,0XREG
BNE T6A

ITESY THAY YREG W]LL ACCEPYT A COUNY PATTERN (420007777)
181T 14 SWOULD SEY W1YI 1218

7 MOV 8373777,%0 PINITYIALIZE COUNY PATYEIRN
MOV 83777,0YREC
T7As INC PYRES pe{ YO VYREGC
INC X0 je{ Y0 PATTERNM
cmupP X0,0YRES
BEC 78
WALY tERR2R, YREG NOT s X0
B8R Ty
783 Cmp 8377777 ,0¥YREE
8Nt 174
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PALXLY

091394
21360
091364
201366
Po3370
891372

224374
PP142¢
P214026
231442
091444
2PL44d
2p1420
PPL426
201432
201436
0014490
201442

291444
2231432
221496
0914602
PQ1464
P21466
221472
031476
(1381 F
031306
201510
201512

821314
221522
221526
221532
021534
291536
201540
221546
21532
og153%6
201568
221562
291564
2041572
21576
pgie02
221624
221626

veeld

f37700
222700
00148y
peaeee
Pp0R03
e2eor7e

252777
237700
p22702
201402
eesoes
280766
242777
eLr7e0
222708
291402
1111
c80764

852777
eL77e0
222700
eeL4e2
re2000
702766
042777
ey7700
222700
024422
220220
eee76¢

n32777
ey77e0
222729
roL402
coopeo
798766
ge2777
2317702
222700
FoL402
geoeep
00766
232777
217709
p22700
e91402
poep0e
200766

4eFPEReY2

177434
peoeae

geoyep
177406
eeodee

eeoip2
177362
200222

godo42
177336
eoB242

P20048
177312
gooe?

ed001p
177266
1 1r3Y

J00040
177242
ep220?

202222
177246
goog2e

177632

1773606

177342

177340

177272

177244

177222

3101

PAGE 3

JTEST THAT INLIT CLEARED TWE FOLLOWING STATUS REGISTER B17S)
ILP FLAG (33), DISPLAY INTY EN (6), LP INT EN (93), MODE (4e9),
JINTENSITY (2), CWANNEL (108), COLOR (9), AND SLT REZAODY (7)),

81

IMOVE STATUS REGISYER YO X0
118 READY SET?

JERROR, B1Y 7 (RCADY) 13 ONLY ONE THAT SHQULD BE SET,
$TRY AGAIN

JTEST THAY DISPLAY [NTERAUPT ENABLE ¢BIT 6) “aY BE SCY aND CLCARED,

9

Toa1

12T BT o

JERROR, B1Y 6 OR 7 NOY SCY
10 OYWER BTS PICKED UP
1ICLEAR B1IY o

1ERROR, B1Y & NOY CLEARED

JITEST THAY LIGHY PEN INTERAUPY ENABLE (B1Y 5) mAY BE SCY AND CLEARED

Ti8

Ti2a

JTEST THAY MODE

T4

Ti14A1

Tii8¢

1$¢T BYT S

IERR2R BIT 3 OR 7 NOT SEY
0N OYWER BIYS PICKED UP
1CLEAR gt 5

JERROR Q1T 3 NOT CLEARED

CONTRD, (BITS d«3) CAN BE SET AND CLEARED

MOV eSCSR, %)
Cup 0200,%0
8EC 14 J

MALY

RESET

anr T8

81s 8108,03CSR
"oV eSCSH, %
cmup e3809,%0
14" 794

WAL T

[LL] Y9

81cC s408,03CSN
“Ov OSCSR, %9
cnr 0200,%9
8EQ 740

HALT

L] 79A

ois #40,08CSA
MOV oSCSR, %)
Cup 0240,%0

] 8- TL0A

WALY

L] 140

[ } 1~ p40,08CSN
MoV oSCIN, NP
Cue 0200,%0
8ce 714

MALY

L] 7404

0is §10,08Cs
MOV eSCSR, %)
Cue 8210,
8¢o 14

ALY

B8R Tid

8ic 810,05CSR
Qv O0SCSR, %)
cme 0200,%0
BEO 1448

MALTY

8R Tiia

8IS 8209,0SCSn
MOV ®SCSR,X)
cup #220,%0
8EQ 7T14C

HALY

BR 7118

1SEY BIT 3

JIERROR, BT 3 OR 7 NOT SEY
10" OTWER B]YS PICKED UP
1ICLEAR BlY 3

JERROR BIY 3 NOY CLEARED

tERROR LY ¢ OR 7 NOT SEY
JOR OTWER BITS PICKED YP




PALXLY

201610
PP316416
201622
224626
2941630
291632
2210634
821642
291646
021692
P2163¢
g2105%6
221660
221666
vaL672
224676
221748
ogL782

oR17024
221712
201716
621722
291724
2@1726
0eL73P
291736
23742
ep1746
021750
091792

221754
eP1762
231762
001764
P@4766
931774
Pg2020
vo2p24
fp2026
va204L0
0g2e42
222046
vo2022
002024
cp2026

vaeld

042777
237700
222700
94422
gcoeoen
2p0766
€352777
217700
22709
001402
epopee
eP0766
242777
eg7700
ge27ed
rpi402
egeeee
220766

252777
237700
022728
reL4C2
2geo0p
Po0766¢
242777
217700
?22709
Pe1402
r93009
000766

108777
1P0422
200028
00773
212777
cese”y
105777
100422
ceopeo
200763
295277
109777
100230
200022
epR7%2

4eFEBe?2

o928
177172
epoeed

eeo23e
177346
eoe23p

eopase
177122
eeRze?

gerapd
177276
000224

opooRd
177082
eedze00

177234

2pe240
177228
177042

1772828
176772

17737¢

177192

177126

177102

1770958

177229

ICLEAR B1Y 4

JERRCR @17 4 NOT CLEARED
1SET BITS 43

JIERROR B1YS 4,3, OR 7 NOT 9C°
10R OTYWER B[TS PICKED UP
ICLEAR B1?S 4,3,

IERRCR BITS 4, 3 NOT CLEARED

2) MAY BF SE® OR CLEARED

ISCY BIT 2

JERROR BIY 2 OR 7 NOTY SEY
10® OTWER B]TS PICKED UP
JCLEAR 017 2

JERROR BIY 2 NOT CLEARED

JYEST THAY READY [S CLEARED BY LOADING XREG

3101 PAGE ¢
TiiCe  #I€ 920,03CSR
MOV oSCSRh, %9
(o 1 0200,%0
(]1] 7110
RALT
[ L] T13C
11101 pls 83B,P5CSR
MOV eSCSR, %9
cue 0238,%0
8¢o T1E
HALT
(L] 7140
Y11 B}C 030,05CSN
“ov eSCSR, X
Cue 8200,X8
[ ] 4] T2
HALT
L1 T11€
JTESY THAT INTENSITY (BT
121 0)s 84,05CSA
MoV eSCSR, %3
Cue 9204,%0
8¢0 T12A
WALT
an 112
Ti2A% i€ 94,0SCIR
MOV #SCS®, %)
CmP 0200,x8
8EQ 743
HALT
[ L] T12a
Ti3 TST8 oSCS®
m] T334
WALT
oR 713
Y1341 * IV #10,0SCSM
CLN OYREG
S8 eSCSR
LB Ti36
MALY
BR 113
11381 CLR OXREG
ST8 ®SCSR
148 TL9
HALY

8R 713

118 READY SEY

JERROR, READY NOY SET

JENABLE INTENSIFY ON LOAOING X REG,

IEPROR, LOAD YREG SWOULON'/Y CLEAR READY

1242 XREG, SHWOULD CLEAR READY

JERRAR READY NOT CLEARED




PaLX1l VIRl 4=FEReY2 Jies PAGE 9

I1TESY THAY READY S CLEARED BY LOADING Y REGISTER,

222038 10%777 176762 Ti4) '$%e oSCSR 11S READY SEY
002036 100402 ] Ti4a
022036 raoeed WALY JERROR, READY NOY SET
22340 PPOY7Y R T44
P22042 212777 002322 176744 Ti4a) nov 820,08CSN IENABLE INTENS]TY ON LOADING Y REG,
092099 PESPTT 476742 CLn eXREC
0020%¢ 189777 176734 2 3] ] eSCIN
022060 100402 LT 148
222062 0a2s00 “ALT 1ERROR, LOAD X REGC SHOULINIT CLEAR READY
222204 200763 (1] vye
222366 20%027Y 17672¢ Ti481 cu® OYREG
222072 103777 176716 STe oSCSN
222076 1008°2 L [ 4% T19
222100 220020 ALY IERROR, READY NOY CLEARED
pg2102 290752 (1] 116
JIREADY SWOULD RETURN AFTER Inm®ZnsiPY SET
822104 728277 y767p4 T45¢ INC (1 {41 JENABLE INYENS]FY
22110 TL270@ q77ee2? oV 8200,/
292114 293200 INC %0
022116 21376 OnE Y 10CLAY
022120 103777 176672 YSte aSrSN 118 NEADY SET
822124 1004022 L L) Ti0
¥P2126 Q0022 CTYR JERROR READY FPAILED TO SET AFTER INTENSIFY

092130 7e0765 8R T4



Pa X311

ed2132
282440
Pg2144
2821950
202192
20219%¢
232196
Je2.64
222172
222176
222228
#2222
222224
222226
222212
232214
222210

232228
222226
232234
222248
232246
€222%2
222294
2322%6
2822602
292264
232266
23227t
©022%2

cQ2274
222322
222326
22231¢
vR2316
a22328
222322
022324
222332
022336
22342
232344

222346
2223%4
2023602
222364
222366
vga3re

vaery

1277
7127%¢
18977
108422
82028
200740
r1277
12777
*127¢3
208220
3137
rera?y
o079
189777
1804802
202320
222745

12767
r277
12726
312777
ri27ed
209220
201376
185777
100424
re2028
282794
raeersd
"807%2

20%27?
252777
217720
222700
203402
702929
282764
ca2777
£y7722
222728
*pLety
’paaze

252777
217729
7327280
20102
epapee
220766

‘.'E’.’z

20227
242770
176644

281142
202,23
17%er2

1760622

200202
202272
202776
o 1 2% 3
177622

176332

1769 4
~92322
176302
222222

222222
176458§%
200222

221220
176434
221220

176679

L7968

176022

175599
176574

176540

176570

176462

176449

Jiay PasE o

1TESY S1SPLAY INTERRUPY ENABLE
IYESY PRIPER VECTYOR oY By
ITESY AEADY TO Cayst (vvenayry

161 nQv 0vi09,93vEe TINICIALIRE INYERA T REC My
w3V eSYACK, R
A% Af ) oSCh®
| L} Ti6a
wa ? 1RFPA"Y NOP SCY
L L) T46
IYY Qv 03149,CC 1SEY PROCESSSR PRIOAITY  EvE, 9
“Qv 8101,05C3N TENARLE INTERRYUPT AN INTENS TV
InNC 1 { ]
ont XY
wa,Y IEORZR, J1ON'Y FIND INTCRAYP®
" T16
Y1631 A A ) osCsSA IRETLAN wERE AFTER INTERGYPY
.ﬂx 71?7
wALY JCPRAR, RECEIVED INTECARUPY PIY READY V2T SE°
| L T30
JYESY TWAY DJISPLAY JC03 NOT INTEOR P yi®w PRACESSAN PRIARYITY 4
TN Qv e28s,C5 1SET PRIOCESSON PRISRITY EvEL ¢
nQv 87174,08VES PINTTIALIZE INTERRUPY RETYAN
“Qv #5%ACH, 56
Qv 0301,03CSR PINITIALIZE D1SPLAY
“Qv ee230,1%)
INC 1 1)
ant N T
14 A4 ] oSCynN 118 Sgagy SE*?
| L} Ti8
WALY IERR2R READY NOT SCTY
(L] 147
T17aAs WALY 1ERR2R INTERRUPT SwIULON'T O0ZCUN
an ry? (it PRZCESSOR PRIQRITY &',
ITESY TwaY CHANNE, (81T 13) waAv BE SEY aN) CLEARED
Ti81¢ CLR sSCSN
83 02002 ,0525n 1SEY BT 30
Qv oSCSh,xp
cue 22202,%9
1% 104 )
WALY 1IERRCR, B1Y 180 0R 7 \OY sgv
L] T10 I %R O"WER B1YS PICKED yP
Ti840 sIc 82092,0528 1C.EAR BT 10
OV eSCSA,%p
od. ] 4 0200,x8 ) 7ESY
BE2 T [
ALY IERMROR, B1Y 10 NOYT CLEARED
ITEST TWATY THE COLOR (B1Y 9) MAY QE SE® AND CLEARED
1191 8}s sl030,05CSn 1SET BIY O
MOV oSCSN,Xp
LR 01008,%3 1TESY 917 9
ONE T19%a )
ALY JERROR B1Y 9 DIJ NOY SEY
BR 749 ITRY ACAIN




PALYLL

B22372
Ra2402
002404
02410
Bo2412
P22414¢

P22416
022429
022424
002426
22434
232440
022444
222446
222452
202492
222496
202462
PQ24604
202466
202470
Pp2472

Pg2474¢
202522
202526
022512
222914
2092516
ep2%20
V2524
002530
Pg2532
222534
222536
2025492

232542
202344
222539
222592
822594
822536
222362

veed

042777
ny77¢8
r32708
bd142¢
coceee
20076¢

epoees
109777
100374
%2777
e300
g327ep
PoL422
cecnoo
eneve
23272}
10%777
100404
pR%3LC

20137

poo0ee
o0279%y

242777
217720
32700
opL402
gpopoe
200764
2127234
195777
100424
2053023
201373
ppoe0R
22755

02025
04767
220404
222425
epeRes
222167
epoyr6e?

4oFERe?2

pegeeR
1764482
peioed

17637°0

opieed
1763%¢
epozee

oeieed

176332

epi1oe2
176306
eod220

221292
176268¢

GR2432

1762%¢6
176266

176444

176362

176342

JICLEAR BIY 9

17€ST 817 9

]

IERROR, BIY 9 FAILED YO CLEAR

JRESEY THWE MACMINE AND NOW TESY TWEZ COLOR DELAY LOGIC

INALT POR READY
1SEY BiT
17ESY THAY? READY WENT DOWN

'
JREADY FPAJLED YO CLEAR DURING A CHANGE IN COLO®

JYRY ACAIN
ISCY UP A COUNTER

[}

JPLAC D10 COmME UP

J10CLAY

JOONE PAILED YO SET AFTEN A COLOR CWANGE
JIRY AGAIN

1CLEAR BIY 9

J)DONE PAILED YO CLEAR AFTER A CHANGE IN cCOLO®

IDONE PAILED YO SEYT APYER 4 CWANGE [N COLO®

TESY TIME
JMORE TIME
1TIME UP, NEXY PATYTERN

301 PAGE 6°)
TL9A 8lcC 030890,°3CSR
“ov oSCSN, %P
0] si080,%9
[ 4] ras
WALT
R T49%A
20 RESET
378 oSCSN
8P T
T204A1 ols e4000,05CSR
MOV eSCIR, %P
8}Y s200,%0
08¢0 T2y
WaL"?
[ L] vae
241 MOV 84000,%}
T24A1 '$7E (1 {4 1]
an] re2
DEC X1
@NE T214A
WHALT
L L) Tao
ICHANGE TO GREEN TEST COLOR DELAVS
Y221 8ic 81000,0SCSR
MOV oSCSN, %3
R0 #200,%0
8go te3
WALY
aRr re2
23 MOV eL000, %]
T23A1 TsTe eSCSN
gM] 124
DEC %31
SNE T23a
HALY
an T22
JEND OF OAS]C TESY
1244 RESET
JSR X7, TIMER
L T24A
8R PICO
12481 RESEY
JnP CSRYSY
T244) JMP Te



PA_ XL

292346
002372
002376
292602
2026180
0026416
292624
202632
002640
Dg2644
032630
202696
202640
op2662
0222606
002670
002672
0p2674
oa27¢e0
op2re4
202706
282740

092742
oo2716
pp2722
ee2726
PR2734
022742
092730
02279%6
002764
222772
022774
023902
223924
2p3006
223012
P23014
223016
003229
p23024
223039
223032
223034

veed

2167¢9
216721
232706
2312767
83127647
12767
942767
ey277?
16703
812782
032777
095911
ee2210
885277
eeesey
024963
£01372
216748
0néve?
o0876¢6
(1 1.2 }Y
2oe022

r16708
236703
012706
012767
212767
r32767
242767
212777
216703
ey27602
32777
eese1y
L1r3Y.
res27?
roooey
021023
ge4372
216740
204767
200766
oeoeey
(4 1.1 1.}

4oFEPe??

$7622¢
176222
eeev7e
goeoeee
203774
phdde00
280449
002740
176142
ooLd14
eseied

176126

1764104
002274

176102
176274
epevre
geRoee0
203774
epappe
eeR142
203a3¢
176016
geodq4
eeoie2

176202

175762
ee219%2

176226
1761780
176160
173144
176179

176130

17610¢
176044
1760234
1750289
176044

176012

3101

PAGE 7

JOISPLAY WORIZONTAL LINE USING INTERRUPT, NON STORE DISPLAY,

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
8is
CLA
ADD
INC
WalY
cHP
BNE
MOV
J3n
B8R
BR
18

PICEY

PO

PEI

PORET

XREG, %0
YREG, XY
83TACK, X6
o600,71CxS
83774, M]CH
sddge, L0V
9348,CC
SPEREY,oSVEC
HiGM, K3
#34,%2
0108,035CSA
(1)

X2,(0)
»SCSR

(8),%3
PE

LOW, (o)
%7, TIMER
PEe2
PICY

JOISPLAY VERTICAL LINE

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
81s
CLR®
ADD
INC
WALY
(of 14
(1] 4
MOV
J3R
1

BR

RT}

PlCis

PF

PLRETI

YREG, X0
XREG, XY
PSTACK, X6
0600,7]CKS
PITT4,NIGH
s400e, | 0V
#149,CC
SPLREY,08VEC
H]Gw, N3
a34,%2
8409,03CSA
(1)

X2,(0)
eSCSR

(0),%3
44

LOv, (8}
X7, TIMER
Pre2
PICI

1SET WiGgW LIn]Y

1SEY LOW LIM1Y

)SET PRIOR]TY 3

PINITIALIZE INTERRUPY VECTOR

PINITIALIZE INCREMENTS SCTWEEN POINTS
JINTERRUPY ENABLE

P INCREMENY
P INTENSIFY

10ONE ALL POINTS?
IND
IYES REINITIALIZE

1SET MIgM LIm]Y

1SCT LOw LIM]Y

13CY PRIOR]TY 3
IINITIALIEL INY, VECTYOR

)
P INTERRUPY ENADLE

P INCREMEN?
I INTENSIFY

JDONE ALL POINTS
INO
IYES




!/

PaLXx1l

003036
233844
0338%2
29309%¢
03864
o03070
233974
233109
33104
083112
233120

223126
223132
PP3136
023140
P33142
083144
033146

203150
203134
83196
223160
293162
203164

033166
93172
093176
023228
29322¢
033204
vo32086

2@3210
Pa3214
033216
923220
0g3222
023224
023226
223232

veed

2312767
212767
212706
212767
cie78}y
216782
ege703
232704
032767
2316777
£L677?7

age700
212713
109713
102374
6041}
ego01}
201373

12713
105743
10037¢
60432
220012
281373

812743
216700
103743
10037¢
160413
2081}
201373

212713
103713
100376
160412
220012
POL37d
zoev6y
rae727

deFERe??

203774
174900
203776
290300
179726
179724
178744
TIITC
200348
175660
175640

1795654
000010

go0028

pe2042
175626

eoe220

201746

179742
175732

179792

174664
175676
175672

Jiey

PAGE O

JPINCUSHION
1PLOT A SQUARE FROM LOWER LEFY TO LOWER RIGHT 10
JUPPER RIGWT TO UPPER LEFY TO LOWER LEPT,

INON STORE DISPLAY

PIC3t

P3I

PIAL

JORAN
P38

JORANW

P3Ct

JDRAW

P3IDI

MOV 03774 ,MIGCH
MOV #474080, 0%
MOV #8TACK, X6
MOV .3".'!:"'
MOV XRLG, %Y
MOV YREG, X2
MOV SCIR, %I
MoV pLe,Ne
MOV #348,CC
MOV LOW,0XREG
mOv LOW,PYREG
J1ORAW BOTYOM LINE

MoV H1GM, X0
MOV 830,(3)
7378 (3
[ [ 48 R T
ADD X4,(3)
CuP %0,(1)
. 1,] 8 r3A

RIGHTY LINE
MOV #20,(3)
TS (3)
[ 148 Y
ADD X4,(2)
CMP %0,(2)
ONE P38

TOP LINE
MOV e10,(y)
MOV LOW,%xp
1ST8 (3}
BPL o8
Sye X4,(1)
cup X0,(1)
ONE P3IC

LEFY LINL
MOV 9o, t3)
T5Y8 (3
1 48 Y
sye X4,(2)
cmp %X0,(2)
BNE P30
JOR X7, TIMER
BR r3

IENABLE INTENSIFY ON LOADING X
IHALT POR READY

JDONE ALL POINTS?
INS

JENABLE INTENSIFY ON LOADING Y
INALY POR READY

JOONE ALL POINTS?
INS

JENABLE INTENSIFY ON LOADING X

1MA]Y FOR READY

JDOONE AL POINTS?
INO

JENABLE INYENSIFY _LOADING Vv
IWALlY POR READY

10ONE ALL POINTSY
IND



PaLX1Y

283234
983242
203299
093254
083262
983266
083272
083276
o83302
0 83306
93342

093314
003320
23322
09332¢
223326
ee3339
293332
023334
223336

233340
203344
223390
2933%2
203354
203396
203360
003362
2233364
223378

vees

12767
012767
£127¢€¢
212767
2ie7e}
pie702
£i6703
016700
212704
016712
f1421}

212713
105743
102376
ALY
LT LIPS
221100
81372
109713
192374

*16742
216713
109743
10037¢
166412
260411
e211e9
01372
204707
202746

4eFERe?2

epepee
203774
e807%
CTTIY 1
179538
179926
179516
1799%¢¢
200044
179472

200018

17%442
179434

2pie61?

179542
175536

175554

310y

PAGE 9

JPLOT AN X WITH NON STORE D[SPLAY

PIC&)

P1CeB)

ray

JIPLOT LINE BEGINNING N LOWER LEFT CORNER

PaAs

IPLOT LINE BEGIN
MoV

P4B

JENABLE INTENSIFY ON LOADING X

jed Y0 v
jed Y0 X
10ONE?
INO

NING [N UPPER LEFT CORNER

MOV o4008, 0V
MQV 03774 ,HICH
MOV 8STACK, X6
MOV o600, 71CKS
MOV XREG, %N
MOV YREG, %2
mOvV SCSR, %)
MOV Hi0W, X0
MoV 816,%4
“OV Low, ()
mov (2),¢4)
Qv 830,13)
ST (3
[ 148 T
[Yelo) R4,(2)
ADD K4,(1)
cne (1), %0
ONE P4a
g MM | 3
(] 48 o2
MiGH,(2)
“ov WO, 1Y)
7878 ty)
ery T
sy8 X4;(2)
ADD Nd,(1)
cne (). %0
BNE P4d
JOR X7, TIMER
B8R re

jed 0 ¥
jed 70 X
10ONE?
IND



Pax1d

r33372
op340P
203486
003444
023420
083424
003430
223434
203449
023442
023446
223434
203400
vg3464
223470
223474
203476

ep35e0
22330806
223512
223516
223522
223524
223526
293330
293532
223534
223542
203530
293534
223556
223562
233566
233572
023574
233576
2plee2

203624
0036026
223619
023612

veel

012767
812767
032767
ny2704
e127e¢
20%e”?
284767
ep4are?
egar9?
206167
012767
216703
212702
004767
2e%2¢7
01373
290227

236767
292713
212720
rL27e}
132203
106423
100010
105713
100376
2y677?
216777
e6ces?
293223
291362
236767
260487
egsare
¢o13%0
060467
oeeze?

zeope?
epoere
epep2ep
epeoeR

4ofFEPe?2

poospd
174020
godees
000922
ee0776
173364
pooay2
201342

200442
177734
179334
rO361¢
002212
00114

20122
ap222?2
177773
177774

202240
200036
ppoe3d

oo0B26
o004

2eoocde

175430
egezer
ee0178

eee134

epdie4

175294
1732%9

000216

3103 PACE 30

IPLOY NON STORE CWARACTIECR SEY

PIC6) MOV
PIC6AY MOV
MOV
upv
MOV

PICeBI ™0V

GENL! JIR

IPLOY CHARACTER

CHARL MOV
(3% ]
MOV
CHARYt MOV
MOVE
CHAR21 ROLB
1]
TSTQ
1 4%
MOV
MOV
CHAR3) DD
INC
BNE
MOV
AD0
INC
BNE
ADD
RTS

YPOSI [
XPOS1H 0
CHRCOLY) P
YPYs [ J

s409,71CxS
0374000,%P0S
s0,YPOS
88CALEZ, %e
#SYACK, X6
oSCSRM
%X7.,PlCo8

%7, TIMER
PiCeA

PicC?

8036, ,CHRCOL
SCSR, X2

0A %2

X7, CHAR
CHRCOL

GENL

%/

YPOS,YPY
820,(9)
..’."

'., ] ';
(Yo, %)

%3

CHARY

(3)

o2
XPOS,0XREG
YPOS,PYRES
%4,YP0S

L}

CHAR2
YPY,YPOS
X4,XP0S

x0

CHARY
¥4,XP0S

%7

ICHMARACTERS PER ROW

JENASLE INTENSIFY ON LOADING ¥
PINITIALIZE COLUMN COUNT
PINITLIALLZE ROW COUNT?

IPUT CWARACTECR POINTS IN X3

INS

1ed Y0 ROW
IPINISH ROW
IRPINITIALIZE ROW POR NEXY COLUMN

1oy YO COLUMN COUN?

14 354

JICONTAINS v POSBITION AT aANY GIVEN YTIME
ICONTAINS X POSITION AT aANY GIVEN TIME

/s



PALXSL

2036414
293649
293646
203637
203628
203624
093622
203623
03624
033629
203626
203627
233632
203631
293632
293633
233634
293635
033636
233637
(FAYY
203643
093642
093643
093644
233043
203646
293647
T AMYT
2936951
293652
293633
203694
293695
203636
20369%7
2936460
283663
223662
203663
2236604
293663
223666
203667
203672
293671
203672
233673
23674
2936793
203676
P03677
223722
293723

Vool

174
23
024
223
17¢
i7"
113
113
113
2689
876
123
123
12
942
17?
123
103
103
074
1”77
113
113
113
183
1”7
[ } B
[ B9
913
223
076
123
123
124
p62
177
210
210
010
177
pee
10y
17?7
124
272
262
129
129
172
277
1”7
219
p24
062

4oFEBeY?

Jt2g

At

o)

of |

€

Fi

Gi

W

I

Ji

PAGE 11

ZOYTE 176,21.,21,24,17¢

JBYTE

LBYTE

ZJOYTE

L BYTE

LBYYE

,BYTE

ZOYTE

LYTE

,BYTE

,BvTE

177,341,311,811,46

76,101,101,101,42

177,103,301,184,7¢

177,111,111,914,431

177,81,43,1%,1

76,101,121,121,62

177,30,39,18,37?

2,10%4,177,10¢,2

02,109,422,120,7?7

177,10,24,42,10%




PALXLY VO8O3 4o¥EBe?2 i3 PAGE 1ile}

op37e2 103

293703 177 (| OYTE 3177,40¢0,100,002,40°7
233704 109

233703 199

233706 100

283797 100

203749 177 My BYTE 177,4,10,4,17)
203711 004

0903712 o1

093743 024

023744 "7

093745 17?7 Ni +yBYTE 177,4,10,20,17?
093746 [T

293747 210

o837280 129

93724 177

2093722 a7¢ ol JOYTE 76,101,101,101,76
233723 123

293724 103

093725 1034

033726 276

203727 17?7 P JOYTE 177,33.18,12%,6
223739 213

2237334 211

233732 213

203733 p2¢

PR3734 876 0l CJBYTE 76,101,121,141,17%6
223733 123

203736 123

2237%? 143

203742 17¢

293743 1”77 R ZBYTE 177,11,31,53,106
023742 21}

233743 0334

023744 %3

233743 106

0337408 246 S JOYTE 46,113,118,1%1,62
233747 113

033799 113

BJ3I78Y 113

22379%2 262

22337%3 o2y T BYTE 1,3,177,8,1
203794 pay

223795 177

2237%6 ]V

o037%? gy

003760 7?7 Ui ,BYTE 77,400,100,122,7?7
29376y 1¢9

093762 120

223763 109

03764 27?7

003763 1y Vi ,BYTE 37,40,100,42,)7
293766 gep

203767 129

033770 peo



PALXLY

e9377Y
233772
223773
083774
0a377%
083776
203777
2034200
204001
004922
o04pP3
0040024
204009
224006
2040027
294010
04213
004012
224913
024914
004019
204216
004017
PQ4p20
094021
094222
2940223
204024
024023
224026
004027
224039
204038
024032
204233
034034
204235
2242308
204237
204DeP
20404y
PJ4242
004043
20444
004045
0240246
294247
204252
00409}
P04p%2
0P42%3
094254
204033
204054
P942%7

vaes

23?7
177
228
Y
g2
17?7
14y
024
[ Y
P24
143
o9y
204
17®
pes
823
141
123
114
123
123
pee
122
177
120
oeR
142
124
113
129
102
042
104
111
114
060
e3P
P24
022
17?7
220
047
108
109
129
073
07¢
111
111
11}
P62
12}
243
P2}
211

4oFEReY2

Jiey

Wi

xi

Yi

NI

N2

N3

Né |

N3

N& Y

N

PAGE 112

N1

,BYTE

,BYTE

L BYTE

BYTE

,8YTE

,BYTE

BYTE

,BYT¢E

L BYTE

L BYTE

177,20,40,29,17?7

143,24,402,24,14)

3,4,170,4,3

141,121,111,10%,40°

2,102,177,1002,¢2

142,321,141,1028%,402

42,101,131,111,6¢

39,24,22,477,20

47,125,105,125,74

76,3111,314,111,62

101,41,21,11,7



PALXL1

284000
P0406)
204962
004063
234004
294069
TRy Y]
204047
294p70
2940973
234972
224073
294074
294075
204076
294977
pa4s00
02403
024102
004103
004104

vpes

oey
06¢
111
143
113
266
4¢
113
114
113
27¢
07¢
123
113
109
¢
(1]
(1.1
(1] )
(1] )
(1]

*9410¢

4efEBe?2

3101

N8I

NO

NO Y

SPACE!Y

PAGE 11e3

BYTE 66,111,111,111,66

'BYTE 46,131,113,111,70

BYTE 76,121,111,10%,7¢

.'VY( ..“.."'

EVEN




PaLX1d

o04186
0243112
294120
PPeL2¢
004330
PP41Y6
PPej 4
094192
024160
034166
Ppey72
VPeL7e
094204
94248
PP4e212
R9e220
Ppe226
PP4234
004242
0042%0
BPe2%4
204240
224266
294272
34274
294300
294302
PP430d
204310
Pp4312
PP43L4
PP4316
004320
PP4322
094324
004326
224330
204332
PP4334
£04e336
224340
004342
vo4344
L LRETY
2243%02
Pp43%2
PR4a3se

024336
024362
004370
BR4374

veald

2127606
012767
16709
212704
eg277¢
232767
rL2767
PL2767
032767
e2y7702
884787
re276?
*8934?7
L IR]

3277

032767
032767
232767
ny2767
py7782
204767
062767
205347
201364
204747
ree74Ly
epnye?
goseoe
202000
003626
?03697
(d MNP
’0374%
r237459
203640
203703
2pey0D
4 LT 3y )
293626
23697
203644
tR3I745
293745
293640
703703
FoeL20
004923

242704
L2767
746783
12743

4eFEBe?2

000776
geoeps
174070
pgoee22
goeoee
edéepd
(J11].]
foR01y
004342
esei16
177302
gooore
(1] 2]

o0200¢
ooé4pd
ep’0080
000011
04334
ge0a3e
177228
pesae2
00014

eeered
peease

poar7é
gi2008
176420
eoioeR

174740

174698
177443
177432
000126
080122

(1] Y 4

174574
177360
1773%9
200044
2908 4¢d

174440

Jiey

PAGE 12

JCHANNEL 1 CHANNEL, 2

PICN

PICYAA

PIC7A)

PIC7BY

PTCNTY
PIPNT |
CHLl

CH21

1COLOR DELAY ADJUSTMENTY RQUTINE

PICOI

LOPLs

MoV
“ov
mov
MOV
MOV
MoV
MoV
MOV
MOV
MoV
JiR
AQD
o] 4
ONE
MOV
“Ov
mov
MoV
MOV
MoV
J R
AQD
DEC
BNE
JIR
(L

JMP

rMzZssIraoaon

Z A
[
»
(2]
™

CTMmMZZrIO

SPACE

N2

MOV
MOV
MOV
MOV

8STACK, X6
06009,7ICxS
SCN, x5
s8CaALE2,%4
90,03C3N
80498 ,XP08
s8,YP0S
89,,PTCNY
sCHy,P¥eN?
OPTPNY, %2
X7, CHAR
82,P7PNY
PICNTY
PICTA
02004 ,03CSN
€0498,XP0S
s?000,Y008
89, ,PTCNT
eCHI,PTPNY
OPIPNY, X2
N7, CHAR
82,P7PNY
PICNT
PICTO

X7, TIngR
PI1CYAA
P1Ce

#STACK, X6

#12029,71CKS

SCSR, %3
s3000,¢3)

13ET UP STACK
ISEY UP A TIMER

1SCY YP RS FOR STATUS RECISTER POINTER

1SET UP SCALL SI2C CCHARACYEM 312D
1SET UP SCOPE CONTROL

1LOAD X POSITION

JLOAD ¥ POSITION

1SAVE THE NUMBER QOF CHARACTENS
1SAVE CHMANNEL § POINTER

IMOVE MESSAGE POINTER INTO R2 FOR DISPLAY ROUTINE

JOISPLAY A CHNARACTLR

1ADD 2 TO THE MESSAGE POINTE®
tDECREMENY CHARACTER COUN?Y

INOY FINISHED W]TH ALL CMARACTEARS

1SET UP X POS FOR CHANNEL 2
1SEY yP ¥

1SCT UP CWHARACTER COUNY
1SCT UP CHANNEL 2 POINTEN
PSLY U

1DISPLAY A CHARACTER

1AD0 2 Y0 THE POINTER
IOECREMENY COUNTY

INOT FINISHED

JICHECK THE RUNTIME OF TH!S ROUTINE
INOT FINISHED

sPINISHED, NEXT TESTY

JCHANGE TQ RED



PA_X1Y

094400
004492
00440¢
204406
LT ITRY
094432
806446

04429
vPee22
006426
Pge4le
2P04ed2
Q04492
004494
024400
I IYY Y]
004479
024476
0245024
204512
934514

PP4336
0924522
04526
op453p
294532
24334
vo4536
Po4340
PR4esSe2
Pg4eses

P24546
PR24592
PP45%¢
224536
224560
224562
204364
294566
294570

034572
224576
224000
2g4ot¢
024626
P2eoip
204012

voed

109713
100376
29508
109749
100374
2p4767
ooeve¢

ngsees
ng270¢
232767
232767
212747
egevey
ege702
236703
232704
212767
316777
236777
109713
19037¢

236709
PL2743
238543
129743
109374
LIY.TEE
3.1 B8
PPL373
109743
19037

142743
250913
109713
100374
g T.LE Y
ngeese
POL373
199713
102379

142743
250543
236709
109743
19037¢
160413
23601}

4elERe??

P00562

ee277¢
oedden
pe37ee
174228
174342
174349
174332
oeaiep
222340
174302
174274

174244
eceaLp

peod2?2

4 1-I' P
1742002

1744902
17434¢
174334

173308
174312
17430¢

A1 ] 3

PAGE 12e

T§T0
LLJ®

CL
S
L] J8
JSR
R

()

1o

(3)

(3

102

X7, TIMER
Lors

INALY POR COLOR DONE

ICHANGE TQ GREEN
INALT FOR COLOR DONE

100 AGAIN

JCOLOR PINCUSHION=COLORS SWQULD OVERLAY TO BECOME ORANGE
JORAW A BOX ARQUND TWE SCREEN AND A =X*" [N TWE CENTER
JORAN IN GREEN THEN IN RED

PICL00)

PICLOY

PiCioAl

JBOTTOM

PICiED)

CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
1§70
(LJ%
LINE
MOV
MOV
8ls
2 A4
8P|,
AQD
(o] 4
BNE
S8
(1

JRIGHY LINE

rPICieC

MOovp
8ls
TSYH
8Py
ADO
od 14
ANE
1578
8L

1T0P LINE

PICieD!

MOove
8]s
MOV
7878
8P
sy
cup

1 1)
#$YACK, X6
8500, T]iCxS
03799 ,H]CH
84174000, 0W
XREG, X3
YREG, %2
SCIN, %)
0100,%4
0349,CC
LOW,0XREC
LOW,0YREG
t3)

o2

M]GH, XD
40,3
%X3,¢3)
(3)

12
Xé,(1)
X2,(1)
PICyesd
(3

o2

#20,(3)
%9,(3)
(3

o2
X4,(2)
X0,(2)
piCLacC
(3

o2

840,(3)
X9,(3)
LOW,%2
t3}

L
Xé,(1)
XP,(1)

1SEY UP FOR COLOR PATTERN

1TESY CONYROL FOR READY

1SET UP MQDE
ISET UP COLOR B1Y
JCHANGE IN CALOR, walt FOR DONE

1ADD R4 YO XPOS
172SY 1t, DONE ?
INO,

INA]Y POR LASY DOY

1CWHANGE “MODE
1COLOR g1?
jHALY

1ADD R4 YO YPQS
$TESY 1Y, DONE 7
INO

jdA]Y FOR LASY DOY

1CMANGE MQDE
1COLOR BIY

)

IREADY

1SLB R4 FROM XPOS
PTEST 17, DONE ?




PALXS

084034
(L LY} )
084028

od4e22
084026
804030
004632
804434
884036
884040
004043
004044

804646
804634
004042
LI T L)
094078
204074
084700
0§4702
284706
204748
PR4evL2
094744
294730
0pe720
094722
204724
024726
294730
204734
204740
P9e742
P24744
04746
0247%2
294792
PR4e754¢
P0479%6
094760
0ge764
P04766
294772
VEeT74
224776
pg3oee
ogsoee
223086

vees

81373
109743
180376

113713
r3es43
10971}
10037¢
160412
830012
084373
109743
100374

912787
r12767
109043
0g67ed
ei270¢
PL674¢
01421}
112743
r9e51y
109733
100374
[ TY IYY
TY I T8
21100
PPL372
109743
100374
016742
216743
195743
18037¢
167442
6041}
24120
f01372
105743
19837¢
P3272%
0010224
052725
109043
290647
*p%209
10%024)
24767
Ppo6Le

aoPEReT2

00020

(T4 1]
(J 1LY}

174116
sooset
174184

eecass

1740992
174244

o0L2290
pp3202

00172

1743130
17412¢

Jing PAGE 122
1] 4 PiCieD
S8 (3
[ 148 N T
ILEFY LINE
“ove 030,())
0] %5,(3)
PICiBE! 'STD ty)
| [ ] ol
syo X4,(2)
cup 19,(2)
ONE PICL0E
\£ M | (3
| [ ]S 02
INOW ORAW THE X
PlEit) MOV #7808, ,0¥
"oV 40P, u]IGH
CLRD (3
MOV HiGH, X0
MoV e4d, %4
MoV LOW,(2)
mQv (2),¢4)
mOvD e, ¢y
oS %3,(3)
PICiLAl YSTYD (3
[ 48 o2
AQD X4,(2)
ADD X4,(3)
cup (4),%0
ONE PIC13A
ST t3)
[ 149 T
MOV WiGW,(2)
MOV LouW, )
PICLLB) TSTH t3)
arL o2
sye %4,(2)
ADD X4,(1)
cHr (1),%8
BNE P1C1i8
TS89 (3
| 148 T
8] 04002,%%
ONE PIC1LC
8ls o3000,%5
cLne (3)
(L} PicCse
PIC1¢C1 CLR  § )
cLme (3)
JSR %7, YIMER:

B8R PICL2

IND
1WAlY POR LASTY DOY

ICHANGE MQDE
1COLOR B1Y?
IRCADY

13U8 R4 FROW YPOS
1728T 1Y, DONE ?
IN®

INALY POR LASY DOY

1$CT UP LOW LMY
18CY UP HiGu LINIY
1CLEAR CONTROL
1527 0P

197 YP R4

1SEY YP v POS

82T YP % POS

1SCY UP CONTROL
1COLOR B1?

INALY POR READY

1ADO R4 YO YPOS
1AB0 R4 T xPOS
)TEST 17, DONE ?
IND

jCHANGE Y PQS
ICHANGE X POS
JRTADY

18UB R4 FAOM YPOS
1A%0D R4 TO XPOS
17€ST 17, DONE ?

IND

INALT POR LASY POINY

17E3Y COLOR B]Y

IMAS TIME EXPIRED ?
INE



P

Pa i1 vId) eefFERe? S10¢ ®a8EC 313

IS ATUTINE C1SPLAYS ek vERTI~AL anY D146, LINE

833818 TLeYP8 174398 PI1CL2s Qv $CSn, s 1SEY y® CoNTYRY,
299336 P127P0 %837% -1 e8Talu, s

2895828 R312767 07820 174310 wQv e7880,% 1 xs 19CY & YQwge
e8%82¢ 0312710 ceeay? uQv ey, (M) 13T 9t 3
039932 23272% 2a9are gy 0209,1) 130T P My
289030 23127%¢ pR23r8 Qv 8300,%¢

283062 PFle772 173792 Qv AREG, N2 1327 y® XREe
08%0406 PLOTP] 173740 Qv vyREG, NI 1877 y® v RES
0835832 P12767 1743p2 220:14 Qv 0174208,%391x 1877 yP VERTICAL
005068 PL2767 pR370p 220126 P1Z12a¢ ™0V 03798,P28Y ISP y® v POS
J0%30606 *12707 1743p2 IMd “Qv 8174000,9082x 1$rY P D1AG,
299874 109710 ®i1C128:1 'SR (8 (APaA%Y

23%87%¢ 10237¢ e, o2

SP3100 P16713 230246 Qv PISY,(3) LA v 028
2331P6 710712 782366 “dv PCSLX,(2) ILeA" ¥PCS
939110 108167 2002% sye Xy,POSY 1$.0 Ay FROM VPSS
2391464 PFo2167 PEFESS 023 %1,P082x 1490 AL YO xPQS
#29120 189718 SO f } IRPADY 9

089122 100378 [ ] Y

039124 216713 2pr242 Qv POSY,(3) 1ILOAD v P3S
029138 TLe712 202242 “Qv POS2Y,(2) 1ILBAN X POS
039134 722767 PIIOFL 2323 cue s3jeoe,PoS2x 17C8° POSX
23931642 PP1388 ang PIC120 IMORE POINTS TO LAY
205364 DP4T¢Y 232232 Jom K7, TInER INAS TIwmE CXPIREY 9
039199 20274y L] PICL2a INg

232192 212777 222227 1738V2 Qv e207,0700R

¢253168 138777 173624 TSTe eTCSN

209164 192379 L1 4% Y

3391466 JOPLAT 3179362 JnP r24¢

29%172 *oacere PISvi 2

2293174 “@mReQ POSLX| P

22717 702072 POS2X) 2




PaLxiy

egs2ed
2e%2¢L6
Pg921¢
229216
239222
95224
ves230

009232
009240
29%244
205252
83260

293264
203246
093270
295272
003274
0835276
083309
083302
299304
ae33eé
003310
299312
De%3L 4
203316
o83320
2985322

vees

217767
n327e?
eeL009
FO3367
eeL00
62736
P9022?

ce27¢7
06367
262767
ry7767
20177

02554
02966
re2712
fo383
£0323%4
293372
T
9439
P0ea2?
POSRLR
P025%¢
P925%¢
r9235%¢
Pp25%4¢
292594
92594

4oFERe?2

173622
eoo220

173644
goeoe2

177768
173579
209264
1735%6
173582

173820
173620

173574

173562
1735%¢

3104

PACGE 14

1TIMER ROYTING
) ENTER VIA JSR X7,TIMLR
} SWR 4uf

TIMER)

TIMERY)

)} SWR 4sy SELECT TEST TO LOCK ON

MOV
"y
ONE
bEC
BNE
200
nts

OSKR, TIMSY
020, TINgY
TIMERQ
TICKS
TIMERY
#2,(0)

34

b} SWR JefPs TEST NUMBER

TIMERD)

TIMERGS
ROUTPY

elcC
AL
A00
MOV
JHP

Y248
PiCe
Picy
PLES
riCe
PiICe
PiCY
Pice
Picien
PICL2
1248
1348
1240
T248
1340
T248

8177760,TIMSY
TSV
SROUTPT, TIMSY
OTIMSY,; TIMSY
oINSy

1917 & SEY ?

INO,

JRETURN

JCONTROY
1DISPLAY
1018PLAY
101SPLAY
101SPALY
101SPLAY
1918PLAY

101SPLAY
101SPLAY
1GONTROL
JSONTROL
ICONTROL
1CONTRO
1CONTRO
$CONTROL

DECREMENY TICKS
1ADD 2 Y0 STACX POINTER

AND SYATYS

TESY

A HORJZONTAL LINE

A VERTICAL
A SOUARE
A "x®

LINE

CHARACTER SEY
CHANNEL TES?
ICOLOR DELAY ADJUSTNENY
COLOR PATTEARN

A VERTICAL
AND STATYS
AND Starys
AND STATyS
AND Starys
AND Starys
AND Sfartys

AND D1AGONAL LINE
TESY
TESY
rEsY
TESY
TESY
TESY




PALX1Y VOO3 4eFERe?2 3101 PAGE 39

IXKNOBSe ™UST WMAVE ADEL YO EXECUTE THIS ROUTINE

JREAD SWITCHESe USE Po3 AS QCTAL NUMBERW
] 00 AN A YO D SAMPLE OF TWAYT CHANNEL
I BITS Yeb ARE USED AS THE "CAIN™ OF THWE CWANNEL

293324 02L278¢ 0B2770 KNQB! MOV #STACK, X6 1STY YUP WML SYACK

P9533P 016705 4173440 "oV SCIR, X9 $8PT UP SCOPE CONTROL

293334 02127024 Q20022 MoV 28CALE2,%¢ 18CT UP SCALE CCHARACTER SI12DD
295340 P12767 006420 176240 oV shéne,xpos 18PT UP CHANNEL SCOPL POINTEN
098346 PL2767 001228 3176239 “ov 8100¢C,YP0S

2293%¢ CLTTPY 173440 MOV SR, XY 18CT UP SuR

025360 210367 200272 “oy X1,P12CY 1SAVE Swl?Cw vALUE

299364 CB02%?7 c¢e

V23366 09602 ROR £ )THE GAME OF ROTATION

299370 @2peaey ROR  §8 '

205372 Mpé6pey LD 3§ [

0095374 P@aY67 po0280 JIR X7,CONVT ICONVERY TME FIRSY DIGIY OF CHMANNEL NUMBER
299400 Pie70y o0RO292 MOV PL2CT, %Ny

0935424 (94747 pRB170 JSR X7,CONVY JCONVERY TNE STCOND NUMBER
P094L0 RL2767 DRodpl 176179 MoV ebdge,xpos 1SCY UP A Y0 D VALUE POINTER
0054186 0212767 022200 176460 MOV o0,YPOY

00%424 200347 0PR0224 SWAB pg2cey ) A SHUFFEL ROYTINE

009438 0232767 so002e0 009210 8]y e 020, Py2CY 17CSY TME "GAIN" OF THME CHANNEL
209436 Cpioey BNE LPTAY

205442 052767 0802228 020206 8ls sge,Py2CY

00S4es PI2767 42200 Q0200 LPTALI W]7 s4bBoLO,P120Y

005494 001903 [ ],] 4 LPTA2

%456 P32767 020210 200179 8]s o48,PL2C"

0054604 P42767 142347 2202162 (PTA2) 0}C 0149347,m32CY

23%472 PFP9267 0P2196 INC Pi2cy

229476 0316777 omoP01%2 173316 MoV PL2CT,®ADCS PTME CWANNEL NO, AND THME "GAIN"™ ARE CO™PLTYED
2055p4 10%777 1733412 1576 eADCS 162 A 100

20%510 100375 8P ol IWAlY POR DONE



PaLX1d

299512
029546
289522
22952¢
229526
229532
2905336
225540
229542
2995544
29%55%9
09%59%¢
225596
29%560
2955682
20955686
98572
025576

225620
2293674
2236419
P2%6412
2995614
209622
025622
22%624
023626
2095632

ve3634
ve%636
023640
2p3%042
0295644
223646
va5690
23632

2p3634
PR363%6

veas

217701
r1016?7
LT3
IIYTH
294747
esevey
'TTYCH
rgesey
reo3ey
rPaeve7
PL6723
LITY Lht
L TTY LR
(d 1Y LN
224747
236704
P04ve?
P00692

pe2702}
ry27e0
aR%7ey
2014024
re2re0
eos3ey
202773
rii0e2
794767
2p022?7

294273
204019
20402y
204232
c04233
(LT LF
oe4p4d?
2p4p54

2pc020
2eapr?

fooe?]

4oFEReTY2 3101 PAGE 16

170 GEY MERE TWE A TO D DONE FAC WAS COME y®
I SAVE TWE CONVERTED VALUE AND DISPLAY [T ON TWE VR2Q DISPLAY

173326 MOV ®ADOB, %Y 1ISAVE A T0 D CONVEASION
082134 MOV X1,P128Y
SWAB X3 )SHUFFEL THE DATA
ROR £
00004e6 JSR X7,CONV? 1J1SPLAY YWE FPIRSY DJ16G1Y
800129 OV PLISV, XY
ROL L3
nOL 1 £
Swap 1§
28032 JSH X7, CONVY 191SPLAY TWE SECOND DJGI?
eddLee MoV PL23V, X3
non 119
RON x4
ROR £
peoRs2 JSR X7,CONVY 101SPLAY PHE NEXT 31617
LTLETY wov PLISV,%e
pgo2e2 JSn X7,CONVY t01SPLAY TNE LAST DIGIY
(L] KNOB
177772 CONvY) B]C #177770,%3
203634 MOV eTARL, X0
£} X3
CINVTL) BED CONVT2
2002022 ADD 98,%2
o] 34 L $
BR CONVTY
CONVT21 ™QV oNa,x2
175646 JSR X7,CHAR
nTs y
TABY S NO
Nl
N2
N3
Ne
)
NO
N7
PL2CT)I ®
PL2svy o
JEND



PALX1Y

A

ADCS
ADD®
v

c

ce

Cuy
Cu2
CuaR
CWHaARY
CHAR2
CHARS
CHRCOW
CONVYY
ConvYy
convY2
CSRTSY

NDP

PZREY

voed

PO3eLe
reLn22
neLe24
re3e2y
28362¢
17777¢
204312
094334
203500
09391¢
203%2¢
83559
no3esd
P2%6020
?0%612
20%62¢
204040
283633
03640
ro304s
793652
Po34sd
233697
r2100¢
21002
d ML
79367}
93676
r@s324¢
ca3703
224374
noLend
reie2e
70%44¢
705464
rRP1032
203719
7037158
PReR?y
PR4RL0
04023
204p32
7042393
’pep4g
?R4pe?
dIYLL
204063
XY 1Y)
2002492
203722
ey 27
202748

doFERe?2

py2CcY
pL28SV
PLREY
3

P3A
(] ]
rP3IC
r30

(T

PéA
Pes
PICNY
PYPNTY
(1]

PD

rE

pr
pICR
PiCy
PiCie
PICiE®
PICIEA
pICciEe
PICiRC
PIC1PO
PiCiet
PIC1Y
PICILA
PIC1L®
PIC1LC
PIcCL2
PIC12A
PIC120
PIC3
PIC4
PICed
PICo
PIC6A
PiCeB
p1C?
PICTaA
PICTAA
PIC78
PpICS
POSLX
POS2X
POSY

ROUTPT
SCALEL

Jiog

205494
00%4%6
093034
0031412
203136
203154
203176
803234
T AR T
ee3320
°233%0
en4a3ee
PR4318
ee2649
PR2624
eL2660
ed3a04
202966
e02712
rPPea3s
094428
rheare
204530
2945%4
I XYY 1]
24638
PPd4sad
004749
00474
e0é?7e
e0sese
£2%5360
Pe9%074
0Q333¢
e03234
283262
P83372
(T AXY ] ]
293446
egesre
efes66
e24130
204258
r243%¢
ee%17¢
22%17¢
299172
e03734
PO374y
re926¢
PR3746
09001

PAGE 104

SCALE2
SCSA
SPACE
SREG
STACK
svEC

L L

T

Te

g
19Y
T10A
Tis
Ti14A
T148
T14C
7110
T14€
ry2
Ti2A
743
L3
139
Ti4
T144A
449
719
T46
TL6A
168
ry?
T474A
41 |
T10A
749
49
Te
2o
rada
r2%
T231A
e
a3
TE3A
T2¢
T244
1249
T3
Te
TéA
Y48
\4 |

090822
001934
084108
177978
200776
eniese
204026
883793
neLOS4
2010’2
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