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1,

3

4,

ABSTRACT

THIS PROGRAM TESTS THE POP-12 DISPLAY SYSTEM BY GENERATING L
FOUR (FIVE IF A vR28) DISTINCT PATTERNS ON THE SCOPE, TWO (TWREE IF A VR2g)
WITH THE DIS INSTRUCTION AND TWO WITW THE DSC INSTRUCTION,

REQUIREMENTS

EQUIPMENY

B

A, PDPe=12A OR PDP~128
STORAGE

wemOme

MOST OF LOCATIONS 400@(8) YO 6822(8)

LOADING PROCEDURES

PemDa o R e .o -

METHOD

pEewooe

LOAD TWIS PROGRAM INTO MEMORY BY THE STANDARD LOADING
PROCEDYRE FOR A BINARY PROGRAM,
OPERATOR ACTION

LE R R R R

SET THE CHANNEL SELECTOR SWITCH ON THE DISPLAY YO THE 1 & 2 BOSITION
(IF A VR28, SET THE COLOR SWITCH YO THE REMOTE POSITION AND SET SNS 53
PLACE IN LINC~MODE, DEPRESS START 27,

UPON STARTING, THE PROGRAM WILL ALTERNATELY DISPLAY THE - )

FOUR (FIVE IF A VR23) PATTERNS, EACH FOR APPROXIMATELY TEN SECONDS'

A, FREEZE ON CURRENT PATTERN,

SETTING OF SENSE SWITCHES 8~4 WILL CAUSE THE PROGRAM TO (OCK
ON THAY PATTERN,



5,

B, ALTERNATE BETWEEN FOUR (FIVE IF A VR28) PATTERNS,

RESETTING OF SENSE SWITCHES #-4 WILL DIRECT THE PROGRAM 710
ALTERNATE THE DISPLAY BETWEEN THE FOUR(FIVE IF A VR28) PATTERNS,
SHOULD BE NOTED THAT REGUESTING A FREEZE ON A PATTERN (1E, 43
SETTING OF SNS @=3 WILL CAUSE IT 7O EXECUTE THE LEFT MOST SNS
THAT IS SET,

C., RETURN TO DIAL,

TYPE "CTRL D" OF THE CONSOLE TELETYPE T0 RETURN TO DIAL'
D, ADJUSTMENT OF THE COLOR DELAYS (SHORT=LONG)

TO SCOPE THE DELAYS START LINCeMODE 422,

PROGRAM DESCRIPTION

N
A, PATTERN @
THIS PERMITS CALIBRATION OF THE SCOPE.
B, PATERN 1

THE PATYTERN GENERATED BY THE DSC INSTRUCTION TAKES THE
FOLLOWING FORM1

(QUADRANT 2) CHAN 1 CHAN 2
RALF S1ZE FULL SIZE (QUADRANT 1)

(QUADRANT 3} CHAN 1 CHAN 2
FULL SI1ZE HALF SIZE (QUADRANT 4)

THE PATTERN DOES WHAT THE DISPLAY SAYS, ONE HALF OF ONE
CHARACTER 1S DISPLAYED IN ONE CORNER OF THE SCOPE THEN

WALF OF ONE CHARACTER 1S DISPLAYED IN THE OPPOSITE ,
CORNER OF THE SCOPE, THE LEFT HALF OF THE CHARACTER IN
QUADRANTS 2 AND 4 ARE DISPLAYED FIRST, THEN THE LEFT )
HALF OF THE CHARACTER IN QUADRANTS 1 AND 3 ARE DISPLAYED,
WHEN THE LEFT WALF OF ALL CHARACTERS ON THE SCOPE HAVE BEEN
DISPLAYED THE SEQUENCE IS REPEATED FOR THE RIGHT HALF OF
THE CHARACTERS/,

17



C, PATTERN 2
DISPLAY AN X PATTERN,

THIS PATTERN 1S 2 DIAGONAL LINES FROM TOP LEFT CORNER
TO BOTTOM RIGHT CORNER, AND FROM BOTTOM LEFT CORNER
TO TOP, RIGHT CORNER, THIS PATTERN IS USED TO ADJUST
DEFLECT!ON AHPLIHERS OF THE VR14,

D, PATTERN 3
TWO COLOR OVERLAY DISPLAY TEST (VR28)

THIS PATTERN 1S USED TO ADJUST THE GAIN CONTROLS OF THE REH

AND GREEN AMPLIFIERS', THE PATTERN IS A BOX ON THE OUTER EDGE

OF THE SCREEN, AN "X® IN THE CENTER AND THE WORDS "RED" AND W#GREEN#H

THE DOTS SHOULD CONVERGE THE RESULT BEING AN ORANGE COLOR NISPLAY

THE WORDS "RED™ AND "GREEN" WiLL REMAIN UNCHANGED, ‘ o

IF A HALY OCCURS DURING THIS TESY, RUN THE COLOR DELAY ABJUSTMENT ROUTINE,

F, PATTERN 4
POWER SUPPLY REGULATION TEST

THIS PATTERN IS USED Y0 TEST THE POWER SUPPLY REGULATION OF ¥HE o

VR2®, THE WORD MAINDEC IS DISPLAYED IN THE CORNERS, AND THE THE MAINDEE NUMBER
IS DISPLAYED IN THE CENTER, THE CHARACTERS SHOULD NOT MOVE

MORE THAN 1/8 OF AN INCH,



/VR14,

VR28 DISPLAY CONTROL AND SCOPE TEST

40180
4011
4212
4213

40209
4921
4922
4923
4024
4225

2456

4280
4gig
ee2e
peop
zaoe
goop

420
eoi1
5430
2877
7477
60826
6180

DIALLS

V@33 16mAUG=71

/VR14, VR22 DISPLAY CONTROL AND SCOPE TEST

/COPYRIGHT 1971 DIGITAL EGUIPMENT CORP,, MAYNARD, MASS)

SKP=p456

/POINTY DISPLAY PATTERN [DISPAT
/CHARACTER DISPLAY PATTERN [DSCPAT

/DISPLAY X PATTERN [DISP

/DISPLAY COLOR [DISCL
/DISPLAY POWER SUPPLY REGULATION [PSREG

SEGMNT 2
«P010
04BETA,
Q3IBETA,
02BETA,
Q1BETA,

u20

oW S

STC
SEY
~300
JHP
JMP

SWITCH
17

INCMB
Dispat

/TEST INCREMENT THE M8,
/OUTPUT THE PATTERKNS

13132
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/YR14,

VR28 DISPLAY CONTROL AND SCCPE TESTY

4026
4927
4838
4831
4032
4233
4p34
4835
4236
4037

4040
4341
4042
4043
4044
4045
4046
4247
4850
4851

4052
4853
4284
4858
4956
4857
4060
4061
4262
4263
aR64
4965

4866

1608
cpon
4966
4pep
p16g
1208
gese
1469
2281
oeoe

gg11
poo4
4881
1768
4477
12082
2001
1460
gBg4
esog

1028
2208
2024
pai1
4po1
1768
7744
1009
2821
1469
21D
TEL

6066

INCMB,

EXMB,

LD4

geas

STC EXMB
8TC g
DIS I

LDA

2028

SAE I

2001

HLT

CLR

ESF

57C i
psc !
4477

LDA

peas

SAE I
zo04

HLY

LDA 1
2200
ESF
CLR
s7C 1
DSC 1
7744
LDA
2201
SAE I
geig
HLT

JMP '

DIALLG

VEas 16~AUG-T71 13138 PAGE

/GET THE RETURN

/ ADDRESS
/SAVE IN EXIF
/CLEAR LOG, 2
/DISPLAY A POINT
/GET THE VALUE IN
/ LoC, gegg

/18 IT £QUAL YO

/ THE EXPEETED
/NO, INCREMENT THE
/MB FAILED AFTER
/A DIS INSTROCTION
/CLEAR A.C)

/CLEAR S,F\R,
/CLEAR LOC, 0881 _
/DISPLAY A CHARACTER

/LOAD THE A.C. WITR

/ THE VaLUE TN LocC', @pd1
/1S 1T EQUAL Yo

/ THE EXPECTED VALUE?
/INCREMENT THE M.B'
/FAILED AFFER A = =
/DSC INSTRUCTION (HALF=SIZE)
/LOAD THE A€,

/ WITH 2200

/LOAD S.F,R,_

/CLEAR A C', AND

/ LOC, @goy L
/DISPLAY A CHARACTER

/LOAD THE ALE, witH

/ VALUE IN LOC 1

/18 1Y EGUAL YO

/ THE EXPECTED?

/NO, INCREMENT THE

/MB FAILED AFTER -

/A DSC INSTRUCTION (FULL~SIZE)



/VR14, VR28 DISPLAY CONTROL AND SCOPE TEST

4198
4121
4102
4183
4104
4125
41026
4107
4119
4141
4112

4113
4114
4115
4116
4117
4129
4121
4122
4123
4124
4125
4126
4127
4130
4131
4132
4133
4134
4135

4136

4129

ge77
7500
6667
6105
6447
1829
ooin
o004
4136
7062
2020

6137
1008
2822
1660
c109
1560
7622
0470
621g
1028
0ea?2
1120
2oa4
1249
0082
1460
1000
6113
6234

pees

DIALLE v@e3 16=AUG=71

#1008

/THE SUBROUTINE BELOW WILL GENERATE 5
/LINES ACROSS THE SCREEN, THE POINT
/SPACING IS 4 UN1TS

/THE FIRST LEFT WAND POINT IS

72888, THE LAST RIGHT HAND POINT IN
/EACH LINE 18 8774,

/A GLITCH IS PLACED AT THE HORIZONTAL
/POINTS OF 198,308,500 AND 788 ON
/EACH LINE '

DISPAT, SET I 17
7520
TST1A, JMP cLoCK
JMP TST18
. JMP 0SCPY
TST1B, (DA I
19
ESF
sTC REL
SET 1 2
2

/LOAD THE CLOCK

TSTLLP, JMP LP1
LDA
2
BCO 1
1080
BCL I
7608
AZE 1 ]
JMP TiG6L
LDA
2
ADA I
4
STA
2
SAE 1
102¢
JMP TSTLLP
JMP TST2

REL, oo /VARIABLE

13132
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/VR14, VR28 DISPLAY CONTROL AND SCOPE TEST DlAL1ID vo@3 16-AUG~71

4137
4149
4141
4142
4143
4144
4145
4146
4147
4159
4151
4152
4153
4154
4155
4156
4157
4160
4161
4162
4163
4164
4465
4166
4167
4178
41714
4172
4173
4174
4175
4176
4177
4209
4291
4202
4203
4204
4295
4296
4287

1008
2000
106¢
TTY
1029
2378
2136
8142
1000
ees2
8By
4802
1828
2367
2136
0142
1080
ges2
2817
4802
1028
8572
2136
2142
1008
2802
2Biy
4p@2
1028
6167
2136
9142
1800
pe02
o817
4pa2
192¢
2767
2136
2142
6142

/THIS {S THE ROUTINE THAT DISPLAYS
/FIVE POINTS, ONE ON EACH OF THE

/HORTZONTAL

LP1, LDA
[}
STA
2
LDA
378
ADD
DIS
LDA
2
COM
sTC
LDA
367
ADD
D1s
LDA
2
COM
SYC
LDA
578
ADD
nDis
LDA
2
COM
STC
LDA
167
ADD
Dls
LDA
2
COM
STC
L.DA
767
ADD
DIs
JMP

LINES

REL

REL

REL

REL

REL

LPi+3

13132

PAGE
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/VR14, VR2@ DISPLAY CONTROL AND SCOPE TESY DIAL1O v@es3 16-AUG-71

4218
4211
4212
4243
4214
4215
4216
4217
4220
4221
4222
4223
4224
4225
4226
4227
4239
4231
4232
4233

4234
4235

4236
4237
4249
4241
4242
4243
4244
4245
4246
4247
4259
4251
4252
4253
4254
4255
4256

10988
P LT
1260
2o0e
1922
2020
4136
6137
pei1
1820
7774
1200
2136
1460
7774
6217
1029
egLg
4136
6213

gaL1
4136

6271
6318
1008
2136
1669
2100
1560
76080
2470
6334
1229
2804
11402
2136
1460
12282
6237

TiGL, LDA
)
STA
2
LDA
20
sSTC
JMP
CLR
LDA
7774
LAM
REL
SAE
7774
JMP
LDA
10
sTC
JMP

!

!

!

/GLITCH GENERATOR

REL
LPY

TLGL+7

REL
TiGL+3

7TH1S ROUTINE GENERATES 5 VERTICAL LINES

/AT HORIZONTAL LOCATIONS 8,177,377,577,777)
7GLITCHES ARE DISPLAYED AT VERTICAL LOCATIONS
7477,377,580,7088 ON THE LINES,

TsY2, CLR
stC

JMP
TST2LP, JMP
L.DA
REL
BCO
10
BCL
7680
AZE
JMP
LDA
4
ADM
REL
SAE
1082
JMP

I
!
!
!

I

REL

LP2A /SET UP INDEX REG,

LP28 /G0 DISPLAY SOME POINYS
GL2

/DONE ALL POINTS YEY
TST2LP

13132
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/VR14,

VR2@ DISPLAY CONTROL AND SCOPE TEST DIALLE VEB3 16mAUG-71

4257
4268
4264
4262
4263
4264
4265
4266
4267
4278

4274
4272
4273
4274
4275
4276
4277
4368
43081
4392
4333
4384
4325
4326
4387

4319
4311
4312
4313
4314
4315
4316
4347
4322
43214
4322
4323
4324
4325
4326
4327
4339
4331
4332
4333

211
4210
3426
150
2278
8777
1929
400
8158
6182

1060
geoe
1860
2800
I1.Y]
2poe
2263
2177
P64
377
2865
2577
2866
2777
6274

1809
2e82
1862
2200
1809
2136
2142
za17y
2146
1868
2136
1120
2200
2143
2817
7145
1828
2136
2144
6343

/DISPLAY UPPER LEFT AND LOWER RIGHT DOTS

LP2A,

CLR
sTC
ADD
DIS
SET 1
777
LDA |
400
DIS
JMP

LDA

2

STA 1
115157
SET 1
)

SET 1
177
SET !
377
SET !
577
SET 1
777
JMP

Q4BETA
K377

Q4BETA
Q4BETA

Q4BETA
TST1a

/SEY UP INDEX REGISTERS

6

LP2A+3

/ACTUALLY DISPLAY THE 5 POINTS

P28,

LDA

4
STA |
2
LDA
REL
D1s
COoM
DIs
LDA
REL
ADA I
209
DIs
COM
DIs
LDA
REL
DIS
JMP

4
LP2B+3

13132
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/VR14,

VR28 DISPLAY CONTROL AND SCOPE TEST

4334
4335
4336
4337
4349
4341
4342
4343
4344
4345
4346
4347
4352
4353
4352
4353
4354
4355
4356
4357
4369
4364
4362
4363
4364
4365

1000
20290
1068
zooge
875
77792
1228
2767
4352
2867
7772
gere
2081
1020
2767
1179
ga27
6351
6310
1028
28084
4352
£235
6345
6271
6337

DiALl®

Vo3 16~ A0G=71 13138

/DISPLAY THE GLITCHES ON THE VERTICAL LINES

GL2,

GLav,

LDA
2
STa
]
SET
=5
LDA
767
STC
SET
-5
SET
1
LDA
767
ADM
XSK
JMP
JMP
L.DA
4
sYC
XSK
JMP
JMP
JMP

15

GlL2y
7

i@

12

ym4
LP28B

GLav
GL2Ve5

LP2A
6L24+3

/RESET HORIZONTAL Postfiown
/G0 BACK

PAGE 7



/VR14, VR2% DISPLAY CONTROL AND SCOPE TEST

4470
4423
4402
4483
4404
4425
4426
4427
44109
4411
4412
4413
4414
4415
4416
4447
44280
4421
4422

4420

1820
2014
2894
peil
4915
g447
poep
2467
p486
eRos
p446
2800
2466
2456
6423
p235
6414
T LT
6408

2400

DORED,

LDA ]
14

ESF
CLR
STC
SKPRD
HLT
SKPGR
SKP
HLY
SKPVYND
HLT
SKPVRD
SKP
JMP
XSK 1
JMP
HLT
JHP

15

 +5
=4

DORED

DIALLE

Vae3d

16eAUGm71 13139 PAGE 8

7CHANGE F0 RED

/SKIP ON RED _

/SKIP ON RED FAILED

/SKI1P ON GREEN

/SHOULD NOT skip

/SK1PPED [N ERROR

/SKIP ON COLOR NOT DONE
/SKI1P ON COLOR NOT DONE FAILED
/SKIP ON COLOR DONE

ZNOT YET

/YES

/DELAY

7

7SKIP ON_COLOR DONE FAILED
7TRY AGAIN



/VR14, VR2Z CTISPLAY CONTROL AND SCOPE TEST

4423
4424
4425
4426
4427
443¢
4431
4432
4433
4434
4435
4436
4437
4449
4443
4442
4443
4444
4445
4446

1920
2010
2824
2911
4915
2467
2800
g4ay
2456
2208
Ba46
2208
8466
2486
6446
8235
6437
CELT
6423
6429

DOGRN,

LDA 1
18

ESF
CLR
SYC
SKPGR
HLT
SKPRD
SKP
HLT
SKPVYND
HLT
SKPVRD
SKP
JMP
XSK 1|
JMP
HLT
JMP
JMP

15

DlaLlg

vaes

16=AUG=71 13132 PAGE 9

/CHANGE TO GREEN

/SK16 ON GREEN

/SK1P ON GREEN FATLED
JSKIF ON RED

7SHOULD NOT SKkip
/SKIPPED IN ERROR

/SKIP ON COLOR NOT DONE
/SHOULD skip

7SKIF ON DONE

/NOT DONE YET

7YES

/DELAY

/TRY AGAIN

/SKIP ON_COLOR DONE FAILED
ZTRY AGATN



/VR14, VR28 DISPLAY CONTROL AND

4447
445¢
4454
4452
4453

4454
4455
4456
4457
4468
4461
4462
4463
4464
4465

4466
4467
4470
4471
4472

4473
4474
4475
4476
4477
4599
4581
4582

4583
4504
4505
4506
4507
4518
4511
4512

2877
geoe
6667
6454
7158

2875
274p
1835
4943
1835
4912
1035
4011
1835
49ip

4733
8867
2734
2874
7773

1935
8oi6
1075
10835
1895
234
6473
4734

2075
7771
L0
2752
4po1
2754
1772
1920

D8CPTY,

DSCPTA,

DSCPAY,

SCOPE TEST DIALLD
SET 17

2

JMP CLOCK
JHP DSCPAT
JMP pispx
SET 1 15
01GRID=1

LDA 1 15

sTC Q1BETA
LDA I 15

sSTC Q2BETA
LDA I 15

sTC Q3IBETA
LDA I 15
sSTC Q4BETA

VBo3 16=AUG~T71 13132

/PUT GR1D PATTERN ADDR FOR
/EACH QUAD IN 4 RETAS

/HAFFLG=2 WHEN DISPLAYING LEFT HALF OF PATTERN
754 WHEN DISPLAYING RIGHT HALF

/IN RIGHT WALF PASS NOP BELOW WILL BE REPLACED BY
/LEFT AND RIGHT HALF SEQUENCES ARE STAGGERED BY A

sTC HAFFLG
SET 1 7
RHCHNG=1

SET I 14

-!4

/INITIALIZE ARGUMENTS

/THERE ARE
/4 QUADRANTS

B0i 17
CONSTANT

728 FOR FULL SIZE CHARACTERS, 18 FOR WALF SIZE

RHL,

LO0OPY,

LDA I 15
NQOP

STA I 15
LDA 15
STA 1} 15
XSK 1 14
JMP RH1l=1
57C LNFLG
SET I 15

-6

ESF

ADD Q2HOR
STC 1

ADD Q2VER
DSC 1 Q2BETA
LDA 1

/PTR FOR WOR{Z COORD

/HORIZ ARGUMENT

/PTR FOR VERT COORD

/VERT ARGUMENT

/DONE ALL QUADRANTS)

/NO ]

/38 WHEN DOING LN 2 N
/E. @ WHEN DOING LN {
/THERE ARE 6 CHAR ON LN 1

/ENABLE HALF SIZE CHARS
/SELECT CHAN g AND

/SET HOR!Z COORD_

/VERT COORD Fp 4t

/DSC IN QUAD 2
/BUMP HQRIZ COORD TO

PAGE
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/VR14, VR2Q DISPLAY CONTROL AND SCOPE TEST

4513
4514
4545
4516
4517
4522
4521
4522
4523
4524
4525
4526
4527
4539
4531
4532
4533
4834
A535
4536
4537
4540
4541
4542
4543
4544
4545
4546
4547
4559
4551
4552
4553
4554
4555
4556
4557
4569
4561

2810
2421
4752
2762
1629
400
4281
2764
1778
1828
CLEY
2001
4762
2235
6586
2734
2478
6560
2275
7766
20911
4734
2751
2733
4782
2753
1129
7737
4754
2761
2733
4762
2763
1129
7737
4764
6586
20875
7771

BHQ2,

BHQ4,

BVQ2,

BVQ4,

FULSIZ,

18
ADD
STC
ADD
BSE
4200
SYC
ADD
pDsc
LDA
10
ADD
STC
XSK
JMP
ADD
AZE
JMP
SET
v311
CLR
STC
ADD
ADD
STC
ADD
ADA
=240
STC
ADD
ADD
sTC
ADD
ADA
=240
STC
JMP

‘SET

-6

Q2HOR
Q4HOR

G4VER
Q4BETA

b8
G4HOR
15
LOOPY
LNFLG

FULSIZ
15

LNFLG
KQ2HOR
HAFFLG
Q2HOR
KQ2VER

Q2VER
KQ4HOR
HAFFLG
Q4HOR

KQ4VER

Q4VER
LOOP1
15

DrALLZ

V883 16=AUGT71 12132

/SET HORIZ COORD

/DSC IN QUAD 4
/BUMP HOR1Z EOORD

/DONE A N?
/NO

/DONE 2 UNS? L
/YES GO YO FULL SIZE CHARS
/THERE ARE 11

/CHARS IN LN 2

/SET LNFLG .

/%0 EX1T ON NEXT CRK
/RESET HORIZ

/AND VERY

/COORD

/FOR LN 2

/D00 LN 2
/SET CTR
/FOR [N 1

PAGE 11



/VYR14,

VR28 DISPLAY CONTROL AND

4562
4563
A564
4565

4566
4567
4578
4571
4572
4573
4574
4575
4576
4577
4699
4601
4682
4603
4604
4685
4606
4607
4610
4611
4612
4613
4614
4615
4616
46417
4629
4621
4622
4623
4624
4625
4626
4627
4630
4631
4632
4633

ze76
7737
2236
6564

1829
g2ig
2824
4734
2746
1629
4209
4081
2759
1773
182¢
2028
2001
4746
2756
4p0y
2760
1771
182¢
2820
2001
4756
2235
6572
2734
2479
6646
8075
7766
8011
4734
2745
2733
2733
4746
2747
1120
7737

/DELAY,

LooP2,

BHOL,

BHQ3,

BVQL,

SCOPE TEST
SIZE CHANGE NEXT
SET I 16

~40

XSK 1 16

JMP ',91
LDA 1

218

ESF

sTC LNFLG
ADD QLHOR
BSE I

4o

sTC 1

ADD QYVER
pscC 1} QIBETA
LDA 1

29

ADD ¢

STC QiHOR
ADD QIHOR
SYC 1

ADD QIVER
psSC 1 Q3IBETA
LDA !

20

ADD 1

STC Q3IHOR
XSK ! 18

JHP Loor2
ADD LNFLG
AZE |

JMP HAFCHK
SET | 158

=11

CLR

sfC LNFLG
ADD KQ1HOR
ADD HAFFLG
ADD HAFFLG
StTC QLHOR
ADD KQ1VER
ADA |

<40

veg3 16=AUG=71 13132

/ENABLE

/FULL SIZE

/CHAR )

/SET FLAG FOR LN 1
/HORIZ COORD

/0UAD 1
/BUMP HORIZ
/HORIZ COORD
/CHAN 8
/QUAD 3

/DONE A [N?
/NO

/DONE 2 [ NS? . )
/YES CHK FOR 2ND HALF OF PATTERN
/NO SET FOR N 2

/SEY LNFLG FBR
/EXIT TO HAFEHWK
/RESET COORDINATES

PAGE 12



/VR14, VR2PB DISPLAY CONTROL AND SCOPE TEST DlaLig

4634
4635
4636
4637
4649
4641
4642
4643
4644
4645
4646
4647
4650
4651
4652
4683
4654
4655
4656
4657
4669
4661
4662

4663
4664
4665
4666

4759
2755
2733
2733
4756
2787
1129
7737
4769
6572
1829
2733
2452
6663
1820
2804
4733
1020
1127
4474
ge?s
2744
6447

1028
eeis
4474
649

BYG3,

HAFCHK ,

DSCEND,

sTC Q1VER
ADD KQ3HOR
ADD HAFFLG
ADD WAFFLG
sTC Q3MOR
ADD KQ3VER
ADA |

LY}

sTC G3VER
JMP LOOP2
LDA

HAFFLG

AZE
JMP DSCEND
LDA 1

4

sTC HAFFLG
LDA 1

ADA 1 7
sTC RH4
SET I 15
KQLHORw1
JMP RHi=5
LDA I

NOP

sTC RH1

JMP DSCPTA

VEDB3 16=AUG~71

/D0 LN 2

/DONE BOTH

/LEFT AND RIGHY
/SEQUENCES?

/YES EXIT

/NO SET FOR
/DSC RIGWT SEQ,
/SET HAFFLG FOR EXIT
/ENABLE INST T0 DD
/CONSYANT FOR
/RIGHT HALF SEGQ',

A

/D0 RIGHT WALF SEQ’

/RESTORE NoP
/FOR NEXT LEFY WALF SEO,

131302

PAGE

13



/VR14, VR2P DISPLAY CONTROL AND SCOPE TEST DlaL1lZ? V@83 16mAUGRT71 13130 PAGE 14

4667 1809 CLOCK, LDA
4672 ¢@oe 2 ]
4671 4732 _8TC_ RTNJMP
4672 £415 tOKST ey
4673 6786 [ JMP CLOCKA
4674 2509 i 108

| PMODE
4675 6836 | KRB ,

| LMODE [—
4676 146p i SAE 1
4677 @204 | @204 o
4728 6706 L .JMP CLOCKA
4781 @76 | SET 1 16
4782 2791 L #7091 )
4783 2877 {SET I 47
4724 7380 L7308
4785 6816 LJMP 16
4726 gasp CLOCKA, SNS'1 @
4787 6185 Jup TST18
4710 2461 SNS T 1
4711 6454 JMP DSCPat
4742 0462 SNS 1 2
4743 7162 JMP GO
4744 463 SNS 1 3
4715 7221 JMP DRY
4716 g444 SNS 4
4717 6723 JMP CLOCKB
4728 pB77 SET 1 17
4721 1779 1770
4722 7474 JMP PSREGB o
4723 2237 CLOCKB, XSK | 17 /TICK CLOCK AND
4724 6732 JMP RTNJMP /REFRESH SCOPE
4725 19090 LDA
4726 2732 RTNJMP
4727 112¢ ADA 1
4732 @01 1 )
4734 4732 sTC RINJMP

4732 2280 RINJMP, @
4733 o@de HAFFLG, @
4734 p@ep LNFLG, 2



/VR14,

VR2® DISPLAY CONTROL AND SCOPE TEST

4735
4736
4737
4748
4741
4742
4743
4744
4745
4746
4747

4758

4751
4752
4753
4754
4755
4756
4757
4769
4761
4762
4763
4764

4765
4766
4767
4779
4774
4772
4773
4774
4775
4776
4777
5000
5001
582
5023

5004
5085
5006
58827
50198
5811
5@12
5213
5014
50145
5816
5817
5028

210
204
zeip
P34
2764
1822
1068
1116
2458
egee
234p
pope
geie
2228
234D
2000
geip
ooeg
7477
eeo
2680
o280
71477
zegp

4136
1977
4477
3877
2090
4523
4477
2177
2177
2177
geap
5121
7744
4543
4577

2241
7710
7744
7736
epag
2151
4044
7781
2381
2321
eees
4651
284y

RHCHNG, 10

4

12

4
01GRID, Q4VER
Q2GRID, Q4AVER+36
03GRID, Q4VER#*74
QA4GRID, Q4VER+{32

KGLHOR, 458
QLHOR, @
KQLVER, 348
QIVER, @
KQ2HOR, 18
Q2HOR, @
KQ2VER, 348
Q2VER, @
KQ3HOR, 10
Q3HOR, @
KQIVER, =320
Q3VER, @
KQ4HOR, 6082
Q4HOR, @
KQ4VER, =308
Q4VER, @

7GRID PATTERNS

7QUAD 1 LEFT HALF
4136
1877
4477
3p77
?
4523
4477
2177
2177
g177
2
5121
7744
4543
4577

/RIGHT HALF
22414
7748
7744
7786
2
2151
4044
7781
P30
5301
2
4651
g4l

DIALLD

Vees 16=AUG=71 13130

/ADDR =1 OF GRID PATTERNS

/SPACE
/2
/F
s
/L
/L
/SPACE
/S
/1

PAGE 15



/YR14,

VR2@ DISPLAY CONTROL AND SCOPE Tesf

5821
5822

5823
5024
5825
5826
5827
5838
5831
5832
5833
5834
5835
5036
5237
5048
5241

5p42
543
5044
5045
5046
5047
5858
5851
5852
5853
5854
5855
5236
52537
5069

58614
5862
5063
5864
5065
5066
5267
5879
5271
5872
5873
5074
5075
5876
5877

6151
4145

4136
1877
4477
3p77
TTL)
2101
1877
4477
6177
4477
2000
5121
7741
4543
4577

2241
77ie
7744
7786
LT}
177
7748
7744
2301
T
eege
4651
epal
6151
4145

4136
1877
4477
3877
2200
2181
4477
2177
2177
2177
PRoo
5121
7741
4543
4577

/QUAD 2

6151
4145
LEFT
4136
1877
4477
3277
2

2101
1877
4477
p177
4477
2

5124
7741
4543
4577

JRIGHT HALF

/GUAD 3

2241
7740
7744
7726
)

p177
7748
7744
g301
4p44
)

4651
g4t
6151
4145
LEFT
4136
1877
4477
3877
¢

2181
4477
2177
2177
2177

2

5121
7741
4543
4577

HALF

HALF

DlALip

vaa3

/2
/E

/C
/H
/A
/N
/SPACE
/1
/H
/A
/L
/F
/SPACE
/8
/1
/2
/E

/C
/H
/A
/N
/SPACE
/1
/H
/A
/L
/F
/SPACE
/8
/!
/2
/E

/C
/H
/A
/N
/SPACE
/1
/F
/U
/L
/L
/SPACE
/8
/1
/2
/&

16=AUG=71

13132

PAGE 151



/VR14,

VR22 DISPLAY CONTROL AND SCOPE TEST

5120
5181
5102
3123
5104
5105
5106
5187
5110
5111
5112
5113
5114
5115
5116

5117
5129
5123
5122
5123
5124
5125
5126
5127
8132
5131
5132
5133
5134
5135

5136
5137
51482
5141
5142
5143
5144
5145
5146
5147
5158
5151
5152
5153
5154

2241
7719
7744
7786
2800
pL77
4044
7701
2381
2301
poae
4651
go4L
6151
4145

4136
1877
4477
3p?7
2800
4523
1877
4477
2177
4477
2080
5121
7741
4543
4577

2241
774

7744

7736
epep
2151
7710
7744
c301
4044
eoep
4651
2241
6151
4145

/RIGHT HALF

7GUAD 4

Q4EL,

2241
7718
7744
7706
g

B177
4p44
7781
2381
p301
]

4654
po4L
6151
4145%
LEFT
4136
1077
4477
3977
2

4523
1077
4477
§177
4477
2

5121
7744
4543
4577

JRIGHT HALF

Q4ER,

2241
7718
7744
7786
2

2151
771@
7744
p3a1
4044
2

4651
gRalL
6151
4445

HALF

DIALLE

vVeg3 16=AUG»71 13132

/C
/H
/A
/N
/SPACE
/1

/A
/L
/F
/SPACE
/S
/1
/2

PAGE 16



/VR14, VR2P DISPLAY CONTROL AND SCOPE TESY

5155
5156
5157
5160
5161
5162
5163
5164
5465
5166
5167
5170
5171
8172
5173
5174
5175
5176
85177
5209
5221
5282
5283
5204
52@5
5206
5227
5219
5241

8877
1308
6667
7162
7212
1920
62ip
224
2873
8377
8074
7490
ge75
7001
61
2228
1928
7776
11482
8Bi3
2161
1020
2301
1149
6ai4
8141
2235
7175
7157

DIALLIP VB8P3 16-AUG=71

¢THIS ROUTINE DISPLAYS X PATTERN

DISPX,

GOA,

GO,

XPATRN,

SET I
1388
JMP
WMP
JMP
L.DA I
219
ESF
SET I
377
SET !
377
SET I
7081
SET I

z <
LDA 1
=1
ADM
13
D1s 1
LDA 1
1

ADM
14
DIS
XSK 1
JMP
JHP

17
CLOCK

60
DiscL

13
14

15
XPATRN
GOA

13133
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/VR14,

VR28 DISPLAY CONTROL

5212
5213
5214
5215
5246
5217
5220

5221
5222
5223
5224
5228
5226
5227
5239
5231
5232

5233
5234
5235
5236
5237
5249
5241
5242
85243
5244

5245
5246
5247
5259

2446
2466
2447
2467

2445
7467
2877
2290
6667
7221
7487

g1l
4gig
3427
g159
poi1
3425
2¢4p
1460
1020
v222

eei1
49{p
3426
0150
TER
3425
2010
1460
1020
7234

78
8777
3426
8150

/COLOR ROUTINE (VR28)
/ EXECUTE THIS TEST ONLY IF SNS
SKPYND=Q446
SKPVRD=2466
SKPRD=0447
SKPGR=8467
D1SCL, SNS 5
JMP PSREG
SET 1 17
2
DISCLA, JMP cLocK
JMP DRW
JMP PSREG
/DRAW GUTER BOX
DRH, CLR
STC G4BETA
ADD K4oe
DIS Q4BETA
CLR
ADD K18
ADD Q4BETA
SAE I
1892
JMP DRH+1
DRWA, CLR
sTC G4BETA
ADD K377
D1s Q4BETA
CLR
ADD Kig
ADD Q4BETA
SAE |
1200
JMP DRWA+1
SET 1 Q4BETA
777 7
ADD K377
DIs Q4BETA

AND SCOPE TEST

DIALLD

VeaE3 16=AUG~71

521

/SKIP ON COLOR NoT DONE
/SKIP ON COLOR DONE
/SKIP ON RED

/SKIP ON GREEN

13138

PAGE 18



/VR14, VR28 DISPLAY CONTROL AND SCOPE TEST DIALLIB VER3 16=AUG=T71
5253 @e@11 DRWB,  CLR
5252 48i@ sTC Q4BETA
5253 3427 ADD K4po
5254 0146 DIS 6
5255 3425 ADD K10
5256 1469 SAE 1
5257 1449 1409 ,
5268 7254 JMP \n4
5261 8866 SET 1 6
5262 @777 777
5263 p@i1 CLR
5264 3427 ADD K4@o
5265 158 D1S Q4BETA
5266 3425 ADD Kig
5267 1468 SAE 1
5270 1400 14920 _
5271 7265 JMP Y
5272 9893 SEY 1 13
5273 0298 200
5274 2874 SET I 14
5275 @600 609
5276 2875 SEY I 15
5277 7780 7708
5388 ©Bd61 SET 1 4
5301 2228 220
5382 1028 DRHWC,  LDA I
53¢3 7773 =4
3324 1140 ADM
5385 @43 13
5326 @161 DIS 1 ¢
5387 1029 LDA 1
5318 204 4
5311 1142 ADM
5312 ¢@i4 14
5343  £141 DIS i
5314 1028 LDA 1
5315 pgaz 2
5316 1149 ADM
5317 901 i
5328 0235 XSK I 15
5321 7382 JMP DRUWC

13138

PA

[}

ya
0



/VR14, VR20 DISPLAY CONTROL AND SCOPE TESY DIALLD

5322
5323
5324
5325
5326
5327
5332
5331
5332
5333
5334
5335
5336
5337
5349
5341
5342
5343
5344
5345
5346
5347
5352
5351
5352
5353
5354
5355
5356
5357
5369
5361
5362
5363
5364
5365
5366

7811
343p
245p
7367
10820
7087¢
543p
1928
2814
ees4
peLy
4845
2447
poep
2467
2456
2800
p44d6
pg0p
2466
2456
7354
2235
7345
2eep
7326
2841
ge61
pege
gere
1439
2871
7765
1772
2231
7363
7216

RED,

CLR
ADD
AZE
JMP
LDA
7870
STC
LDA
14
ESF
CLR
s7C

SKPRD

HLT

SKPGR

SKP
HLT

SKPYND

HLT

SKPVRD

SKP
JMP
XSK
JMP
HLT
JMP
CLR
SEY
200
SET

TXTiml

SET
-12
DSC
XSK
JMP
JMP

1

1

!
!
!

!
I

SWITCH
GREEN

sWwitcH

RED

{
G4BETA
Q3IBETA
Q4BETA
Q3IBETA

.32
DISCLA

vBe3 16=AUG=71 13132

/2=RED =@sGREEN

/SKIP ON RED = _
/SKIP ON RED FAILED
/SK1P ON GREEN

/SHOULD NOY skip
/SKIP ON GREEN IN ERROR
/SKIP ON COLOR NOT DONE
/SKIP ON COLOR NOY DONE FAILED
/SKIP ON COLOR DONE
/NOT YET

/YES

/DELAY

/ Lo
/SKIP ON COLOR DONE FAILED
/TRY AGAIN

PAGE 28



/VR14,

YR22 DISPLAY CONTROL AND SCOPE TEST

5367
5378
5371
8372
3373
5374
5375
5376
5377
5429
S4p1
54p2
54p3
5424
5495
5426
5497
5410
5411
5412
5413
5414
5415
5416
5417
5420
5421
5422
5423
5424

5425
5426
5427
5439

ze11
543p
102¢
ogip
PBO4
28i1
4845
2467
2e0p
2447
£456
gaep
2466
2486
7442
7235
7483
geap
7367
paiy
p861
p47p
g272
1444
par1
7755
1778
2231
7421
7216

eoLe
8377
2400
LT

GREEN,

K18,
K377,
K40,
SWITCH,

CLR
sTC
L.DA
12

ESF
CLR
STC

SKPGR

HLT

SKPRD

SKP
HLT

SKPVRD

SKP
JMP
XSK
JMP
HLT
JMP
CLR
SEY
478
SETY

TXT2=1

SEY
=22
bsc
XSK
JMP
JMP

19
377
480
2

I
!
!

!
!

SWITCH

15

 +5
15,
GREEN
1
Q4BETA
Q3BETA
Q4BETA
Q3IBETA

o2
DISCLA

DIAL1D

Vees 16=AUG=71 13:32

/SKIP ON GREEN _  _
/SKIP ON GREEN FAILED
/SKIP ON RED

/SHOULD NoOf skip
/SKIP ON RED SKIPPED IN ERROR
/SKIP ON COLOR DONE

/NOT YET

/YES

/DELAY

/TRY AGAIN L
/SKIP ON COLOR DONE FAILED
/TRY AGAIN

PAGE 2%



/VR14,

VR28 DISPLAY CONTROL AND SCOPE TEST

5431
5432
5433
5434
5435
5436
5437
5440
5441
5442
5443
5444
5445
5446
5447
5459
54853
5452
5453
5454
5455
5456
5457
5460
5461
5462
5463
5464
5465
5466

4477
3146
pEeE
peoe
4577
4145
gaoe
LT
4177
3641
cesp
poga
4136
2645
gece
2200
4477
3146
gesg
P800
4577
4145
gose
pooe
4577
4145
gece
egee
3077
7796

TXTL,

TxY2,

4477
3146
)
2
4577
41458
)
2
4177
3641
2

2

4136
2645
g
2
4477
3146
2

2
4577
4145
2

2
4577
4145
2

e .
3877
7786

DIALLD

vaes

16-AUG=7Y

13332

PAGE 22



/VR14, VR28 DISPLAY CONTROL AND SCOPE TEST

5467
5478
5471
5472
5473

5474
5475
5476
5477
5560
5591
55@2
5503
5504
558%
5586
5597
5518
5511
55312
5513
5544
5545
5516
5517
5520
5524
5522
5523
5524
5525
5526
5527
5538
55314
5532
5533
5534
5535
5536
5537
5540
5541
5542
5543
5544
5545

2877
177¢
6667
7474
6100

2876
7800
1822
g24¢
sBe4
pR6L
2000
1820
2377
7546
ggé6y
gese
1828
7468
7546
2261
g44p
1828
2397
7546
geey
2440
1228
7488
7546
p236
7581
2876
peep
2861
6280
ze7o
1611
a7y
7745
211
1778
g231
7548
7236
7534
7473

DIALLG V@83 16=AUG=71

/POWER SUPPLY REGULATION TEST

PSREG,

PSREGA,

PSREGB,

PSREGC,

PSREGD,
PSREGE,

SET 1
1778
WJMP
JMP
JMP

SET 1
7008
LDA I
218
ESF
SET !
2

LDA 1
377
JMP
SEY !
2

LDA I
377
JMP
SET !
440
LDA 1
377
JMP
SET !
440
DA 1
~377
JMP
XSK I
JMP
SET I

)

SET ¢
200
SET I
TXT4=-1
SET 1
~32
CLR
DsSC |
XSK 1
JMP
XSK 1
JMP
JMP

17
CLOCK
PSREGB
DISPAT

16

OPTIT
OPTIT
1

oPTIT

QPTIY
16
PSREGC
16

1
Q4BETA
QIBETA

G4BETA
QIBETA
™2

16
PSREGE
PSREGA

13130

PAGE 23



/¥YR14,

VR2g OISPLAY CONTROL AND SCOPE TESY

5546
5547
5559
5581
5552
5553
5554
5555
5556
5557

5560
5561
5562
5563
5564
5565
5566
5567
5578
5574
5572
5573
5574
5575
5576
5577
5609
5621
56a2
5623
5604
5695
5606
56097
8619
5611

go4s
2000
6870
1557
2071
7745
1778
g231
7554
6086

3077
7738
4T
zoRe
4437
7744
2800
peeg
7741
2041
po80
2088
3277
7706
poe
eoep
4177
3641
pooe
P800
4577
4145
gpeg
LT
4136
2241

orTIT,

XT3,

SET
2

SET 1
TXT3-1
SET 1
-32
psC 1
XSK 1
JMP
JMP

3877
7730
2
)
4477
7744
2
2
7741
2044
)
2
3877
77086
)
2
4177
3641
2
g
4577
4145
2
2
4136
2241

6
Q4BETA
Q3BETA
Q4BETA
Q3BETA

192
6

vees {6=AUGwT71

/MAINDEC

13132
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/YR14,

VR28 DISPLAY CONTROL AND SCOPE YEST

5612
5613
5614
5615
5616
5647
5620
5621
5622
5623
5624
56258
5626
5627
5639
5631
5632
5633
5634
5635
5636
5637
5649
8641
5642
5643

2101
8477
2800
LY
4523
21851
TLL
2880
24p4
2424
eoep
LTLT
4177
3641
220P
cose
15086
4225
6820
TTT
8177
2651
LY
e8P
4136
2241

TXT4,

/END

2121
2177
2
2
4523
21514
2
2
B404
f404
)
4177
3641
2
2
1586
4225
a
g
5177
26531
2
@
4136
2241

DIAL1G

vaes
/12=D6BC

{6apUG=71

13138
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/VR14, VR2B DISPLAY CONTROL AND SCOPE TESY DlAL1E Vv@B3 16=AUG=71 13130 PAGE 25=1

2008
01080
@208
p3ge
gapp
2508

g6pe
2780

1000
11¢0

12p0
1302

14080
1508

16082
1700
2000
2100

2208
23p2

24p0
25p0

2600
27e0
3goe
3109

3200
3308

34p9
3500

3600
3700



/YR14, VYR2B DISPLAY CONTROL AND SCOPE TEST DIALLE vBO3 16wA(Ga7] 13138 PAGE 25-2

4p? ¢popePer 1iiieees 111411311 11141411 $1131111 114113111 f111i1i¢ Zo0e0poe
418 11111181 L4f113171 11913311 131314411 $it11131 f114d111 11711111 $111414s
42¢0 11111313 f3f18111 f1id1f1 13814111 L1134y ti113111 14113111 fi11idiss
438 113211111 13111374 11431114 €111111% 111111131 111111311 11111100 op2ecede
448 111111131 41312133 2431704y 11314311 Ii111143 112311121 T1iiiiic fifidfss
452 11111111 111111131 111414131 11111313 $1313111% 11314143 41118411 11418143

46p@ 11111111 411194%1 113431181 11314291 41113141 g2i114141 fifi11f1 1111114t

47p9 11111111 11111131 11711131 113124131 11111111 131121121 11341111 11411111

5000 11111111 {1d1d131 411131311 111313449
5189 11111111 i1f14311 11314111 1141114

1113
1113

1 11111131 41111114
1 f1111191 €1111111
341 (1111111 g1118141 13343444 iiiiiixl
114 11111191 11411141 11444149

52¢0 11113111 41i1i1if 1111
530 11111111 f1111111 1111
54p0 11111143 f1f14131 f4f1i2dy 11f10d47 fiidde1 gatadeer I1ifiiif fifiia
5588 11111111 d1f111¢1 41311111 11414144 $1114111 11131111 11141111 f114d1

560 111113111 3111131111 1131131111 11111431 {114P000 20000G0C B22C00E0
5708 @O2P0CP0 Q@CEUZAP Q0QC00PD OOCPOOE? pEUOOP2P QCPPRP0Z3 (GEECROCE

6088
610

6200
6308

6490
6500

6608
6700
7800
7108

72¢0
73p0

7408
7508

7600
7788



/VR14,

VR28 DISPLAY CONTROL AND SCOPE TEST

BHGL
BHO2
BHG3
BHG4
BVQY
BVQ2
BYQ3
BYQ4
CLOCK
CLOCKA
CLOCKB
DISCL
DISCLA
DISPAY
D1ISPYX
DOGRN
DORED
DR#
DRWA
DRWB
DRKC
DSCEND
DSCPATY
DSCPT
DSCPTA
EXMB
FULS!IZ
GL2
GL2Y
GO

GOA
GREEN
HAF CHK
WAFFLG
INCMB
K10
K377
K409
KQ1HOR
KQIVER
KQ2HOR
KQ2VER
KQIHOR
KQ3IVER
KQ4HOR
KQ4VER
LAFLG
LOOPL
L00oP2
LP1
LP24A
LP28B

4601
4513
4641
4525
4633
4546
4643
4555
4667
4706
4723
52§2
5216
4100
5155
4423
4429
5221
5233
5251
5302
4663
4454
4447
4451
4866
4560
4334
4352
5162
5187
5367
4646
4733
4826
5425
5426
5427
4745
4747
4751
4783
4755
4757
4761
4763
4734
4506
4572
4137
4271
4319

OPTIT
PSREG
PSREGA
PSREGB
PSREGE
PSREGD
PSREGE
Q1BETA
Q1GRID
Q1HOR
Q1VER
Q2BETA
Q2GRID
G2HOR
Q2VER
Q3IBETA
Q3GRID
Q3HOR
Q3VER
Q4BETA
Q4EL
Q4ER
Q4GRID
Q4HOR
Q4VER
RED
REL
RH1
RHCHNG
RTNJUMP
SKP
SKPGR
SKPRD
SKPVND
SKPVRD
SWITCH
TiGL
TST1A
TST1B
TSTLLP
TST2
TST2LP
TXTY
TXT2
TXT3
TXT4
XPATRN

5546
5467
5471
5474
5581
5527
5831
4913
4741
4746

- 4759

4912
4742
4752
4754
4911
4743
4756
4760
4pL0
5135
5154
4744
4762
4764
5326
4136
4474
4735
4732
2456
2467
2447
2446
2466
5438
4210
4102
4105
4113
4234
4237
5431
5445
5568
5612
5175

DIALLD

vee3

16=AG=71

13:39

PAGE 25=-3



/VYR14,

VR28 DISP_AY CONTROL AND SCOPE YESY

ERRORS DETECTED: 2

LINKS GENERATED: @

RUN=TIME: 7 SECONDS

3K CORE USED

DlapLie

vaes

16=AUGeT1

13138
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