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3.

4.

ABSTRACT

THIS PROGRAM TEsfs THE PDPle DISPLAY SYSTEM av GENERATING
‘ _’ _

FOUR (F! Eth A yR20) DISTXNcT PATTERNS ON THE SCOPE. THO (TRREE IF A VRZD)

RIFH THE DIS INSTRUCTION ANO Two wxvu THE 086 INSTRUCYION.

REQUIREMENTS

EQUIPMENT
q-..-..sq.

A. PflpwizA OR PDPPIZB

STORAGE
'u—Ou-R

MOST OF LOCATIONS 4G06(8) TO bflflfl(8)

LOADING FROOEOORgs
,-.------..--—.—--

METHOD

p—wv-Q

LOAD THXS PROGRAM XNfO MEMORY BY THE STANDARD LOADING

PROCEDURE FOR A BINARY PROGRAM;

OPERAYDR AOYAON
n-o-uunwn-uun-u

SET THE CHANNEL SELECTOR SNXTCH ON THE DXSPLAY TD YHE 1 A 2 POSAVXON

(XF A VR20. SE? 7H5 COLOR SWITCH TO THE REMOTE POSXYXON AND 35? SNS 5:2
PLACE IN LiNCwMOfiE. DEPRESS STARY 20}
UPON STARTXNG, THE PROGRAM WILL ALYERNATELY DISPLAY THE ,

7

FOUR (FIVE xF A VRZO> PATTERNS. EACH FOR APPROXIMATELY TEN SECONOSZ

A, FREEZE 0N CURRENT PATYERN.

SETTING OF SENSE SWITCHES 6-4 WXLL CAUSE THE PROGRAM Y0 LOCK

ON YHAT PATTERN.



5.

B. ALTERNATE BETWEEN FOUR (FIVE IF A VRZO) PATTERNS.

RESETTING 0F SENSE SWITCHES OHA HILL DIRECT THE PROGRAM TO
_

ALTERNATE THE DISPLAY BETWEEN THE FOURIFIVE IF A VRZO) PATTERNS: IT

SHOULD BE NOTEO THAT REQUESTING A FREEZE ON A PATTERN (IE. 4?

SETTING OF SNS 653 HILL CAUSE IT TO EXECUTE THE LEFT MOST SNS

THAT IS SET.

C. RETURN To OTAL;

TYPE "CTRL D" or THE CONSOLE TELETYPE TO RETURN TO DIAL;

O. ADJUSTMENT OF THE COLOR DELAYS (SHORT-LONG)

TO SCOPE THE DELAYS START LINCaMOOE 4oz:

PROGRAM OESCRTRTTCN
,--...---..-.-.-....

A. PATTERN O

THIS PERMITS OALTBRATTON OF THE SCOPE}

8. PATERN 1

THE PATTERN GENERATED BY THE DSC INSTRUCTION TAKES THE

FOLLOWING FORM!

(QUADRANT 2) CHAN 1_ CHAN 2

HALF SIZE FULL SIZE IOUADRANT 1)

TQUAORANT 3) CHAN 1 CHAN 2

FULL 51:: HALF 5125 (OUAORANT 4)

THE PATTERN DOES WHAT THE DISPLAY SAYS} ONE HALF OF ONE

CHARACTER IS DISPLAYED IN ONE CORNER OF THE SCOPE THEN

HALF OF ONE CHARACTER is DISPLAYEO IN THE OPPOSITE
,

CORNER OF THE SCOPE. THE LEFT HALF OF THE CHARACTER 1N

OUADRANTS 2 AND 4 ARE OISPLAYED FIRST. THEN THE LEFT
‘

HALF OF THE CHARACTER TN OUADRANTS 1 AND 3 ARE DISPLAYED.
WHEN THE LEFT HALF OF ALL CHARACTERS ON THE SCOPE HAVE BEEN

DISPLAYEO THE SEQUENCE IS REPEATED FOR THE RIGHT HALF OF

THE CHARACTERS'.



c, PATTERN 2

DXSPLAY AN x PATTERNS

THXS PATTERN IS 2 DIAGONAL LINES FROM TOP LEFT CORNER

TO BOTTOM RIGHT CORNER, AND FRBM BOYTOM LEFT CORNER

TO TOP. RIGHT CORNER: THIS PATTERN IS USED TO ADJUST

DEFLECTXON AMPLIFIERS OF THE VR14'.

D. PATTERN 3

THO COLOR OVERLAY DXSPLAY TEST (VR2DT

THIS PATTERN IS USED To ADJUST THE GAIN CONTROLS OF THE RED
.

AND GREEN ANPLTRTERs: TH: PATTERN is A BOX DN THE OUTER EDGE
.

or THE SCREEN, AN "x" IN THE CENTER AND THE NORDS "RED" AND *GREEN“}
THE DOTS SHOULD CONVERGE THE RESULT BETND AN ORANGE COLOR DISPLAY
TH: HORDS "RED" AND YGREEN" NILL RENATN UNCHANGED.

, ‘, _
‘ ,,

IF A HALT occURs DURING THIS TEST, RUN THE COLOR DELAY ADJUSTMENY RDUTTNti

F, PATTERN 4

PDNER SUPPLY REGULATiON TEST

THXS PATTERN IS USED To TEST YHE POWER SUPPLY REGULATION OF THE , _

vnza. THE NDRD MAINDEC IS DISPLAYED IN THE CORNERS, AND THE THE MAYNDEC NUMBER

IS DTSPLAY§D IN THE CENTER} YHE CHARACTERS SHOULD NOT MOVE

MORE TRAN 1/8 or AN ENCH}



/VR14: VRZfl DXSFLAY CONYROL AND SCOPE TEST

4019

4611

4E12

4613

4529

4021

4022

4023

4624

4625

@456

name

4min
gaze

zaaz

eaza

mama

4zza

6011

54§z
0z77

7477

saga
610a

DIALlfl vans 16éA06-7i

IVR14: VR2E DISPLAY CONTROL AND SCOPE TESY

ICOPYRIGHT 197x DIGIYAL EQUIPMENT coRP., MAYNARD. MAssl
SKP=G456

IPOXNT DXSPLAY PATTERN [DISPAT

7CHARACYER DISPLAY PATTERN EOSCPAT

IDISPLAY X PAYTERN EDISP

ZDXSPLAY COLOR CDXSCL
IDISPLAV POWER SUPPLY REGULATION EPSREG

SEGMNT 2

.9519
04BEYA:

QSBETA.
GZBETAI

QIBEfAI

«2%

88819
CLR
STC

SET

~36fl

JMP

JHP

I
suxvcu
17

INCMB_
DISPAT

xrzsr chazngwf iug nlél
/OUTPUT THE PATYERNS

13:32 PAGE



4626

4B27

453%

4031

4632

4633

4fl34

4835

4636

4637

4040

4541

4942

4643

4944

4645

4646

4647

4656

6651

4652

4653

4fl54

QESS

4056

4fl57

4966

4961

4662

4063

4664

4065

4966

160%

ZZGE

4966

4066

616%

iflflfl

@695

146%

2961

@flfifl

$911

0504

4961

1768

4477

1996

0601

1469

$564

000%

L629

azao

flflg4
$911

4051

1769

7744

1262

azzi

144a
2010

same

6666

XNCMB:

EXMB.

VR2U DISPLAY CONTROL AND SCOPE TESV

LDA

@666

STC

STC

DIS I

LDA

660%

SAE I

@661

HLT

CLR

ESP
SYC

DSC I

4477

LDA

0651

SAE I

@694

HLT

LDA 1

name

gsr
CLR
src

DSC I

7744

LDA

UUU1

SAE 1

main

HLT

JMP

DIALIE

EXMB

E

1

vans 16;AUc47i 1313@

/GET THE RETURN

/ ADDRESS

ISAVE !N Exx?
(CLEAR L062 z_
/DISPLAY A PQINI‘
/GET THE VALUE 1N

/ Loc. zzaz
.

Ixs {T EGURL To

/ YHE EXPECYEQ .

IND. INCREMENI THE

IMB FAILED AFTER
IA 033 xUsyRUCYon
lCLEAR A.C.
{CLEAR strgng ,

/CLEAR LOC. @661,
IDISPLAY A CHARACTER

/LOAD THE ALE: with
‘ ¢_

/ THE VALUE TN Loci ana1

/xs :1 EQUAL to
_ ~ ‘

/ THE axracfgo VALUE?
IXNCREMENT.THE.M.B.
IFAXLED AFTER A

_

/osc INSTRUQTYON (HALF-5123)
/L0Ao THE A.é;
/ wer azaz

{LOAD s;r.RL
_

ICLEAR Afic; AND
I LOG. nae:

_“

/DXSPLAV A CQARACTER

/LDAD THE Alt: NIYR
/ VALUE IN L6G 1

115 IT EQUAL To
/ YHE EXPECTED?

.

1N0. INCREMENT THE

/MB FAILED AngR
,

,

/A DSC INSTRUCYIUN {FULL-SIZE)



/VR14. VR26 DISPLAY CONTROL AND SCOPE TEST

4182

4151

4192

4103

4164

4185

4166

4167

4110
4111

4112

4113

4114

4115

4116

4117

4120

4121

4122

4123

4124

4125

4126
4127

413%

4131

4132

4133

4134

4135

4136

4135

6677

7566

6667

6165

6447

1626
6616

6664

4136

6662

6666

6137

1666

6662

1666
6166

1566

7666
6476
6216

1666

6662

1126

6664

1646
6662

1466

1666
6113

6234

M505

DIALIZ V663 1661u6471

#160

/THE SUBROUTINE BELOW HILL GENERATE 5

ILINES ACROSS $6: SCREEN. THE POINT

ISPACING IS 4 u~z6s
ITHE FIRST LEFT HAND POINT IS

76666. THE 145? RX§HT HAND POINT IN

/EACH LINE :3 6774.

IA GLITCH is PLACED AT THE HORSZONYAL

PPDXNTS 0F 166.366.566 AND 766 ON

IEACH LINE
'

DXSPAT. SET 1 17

7566

75711. JHP CLQQK
JMP TSTiB

JMP oscpr

TSTlB; LDA x

16

[SF

576 REL

5:1 1 2

6

/LOAD THE CLOCK

fST1LP. JMP LPl

LDA

2

860 I

166

BCL x

7666

12: x
.

JMP T15L

LDA

2

ADA I

4

s74

2

SAE I

1666

JMP 75711?

JMP 7512

REL. Z609 /VARIABLE

13132 PAGE

.fi%66

3



/VR14. v222 DISPLAY CONTROL AND SCOPE TEST 214112 v22: 16-126.71

4137
4142

4141

4142

4143
4144

4145
4146

4147

4152

4151

4152

4153

4154

4155

4156
4157
4162

4161

4162
4163

4164

4165

4166

4167

4172
4171

4172

4173

4174

4175
4176

4177
4222

4221

4222

4223

4224

4225

4226

4227

1222

2222

1262

2222

1222

2272

2136

2142

1222
2222

2217
4222
1222

2367

2136

2142
1222

2222
2217

4222

1222
2572

2136

2142

1222

2222
2217

4222

1222

2167

2136
2142

1222

2222
2217

4222

1222

2767

2136

2142

6142

/THIS is THE RDUYINE THAT DISPLAYS

/F!VE POINTS. ONE ON EACH OF THE

lHORiZONTAL
Lplp LDA

2

STA

E

LDA
372

ADD

DIS

L04

2

COM

STC

LDA

367

A00

DXS

L04

2

con
STC

LDA

572

ADD

DIS

LDA

2

COM

STC

LDA

167
ADD

DXS

LDA

2

COM

STC

LDA

767

ADD

DIS

JMP

LYNES

REL

REL

REL

REL

REL

LP1+3

13132 PAGE 4



/VR14, V922 DISPLAY CONTROL AND SCOPE TEST DIALlfl V623 léwAUG-7i

4212

4211

4212

4213

4214

4215

4216

4217
4222

4221

4222

4223

4224

4225

4226

4227

4232

4231

4232

4233

4234

4235

4236

4237

4242

4241

4242

4243

4244

4245

4246

4247

4250

4251

4252

4253

4254

4255

4256

1222

2222

1262

2222

1222

2222

4136

21§7
2211

1222

7774

1222

2136

1422

7724
5217

1222
2212

41§6
2213

@211
4136

6271

bsifi
1902

@136

1669

0152

1569

7662

2476

6334

1526

6364

114%

6136

1460

1202

6257

lr15L. LDA

6

STA

Q

LDA

26

STC

JMP
CLR

LDA

7774

LAM

REL

SAE

7774

JMP

LDA

10

STC

JMP

I

I

X

/GLXTCH GENERATOR

RE;
L21

712L47

22L
716L+3

71215 ROUTINE GENERATES 5 VERTICAL LINES

241 HORIZONTAL LOCATiONs 2.177.377,577.7772
/GLITCHES ARE DXSPLAYED AT VERTICAL LOCATIONS

x177,377.522.722 ON THE LINES.

T572. CLR

STC

JMP

7572LP. JMP

LDA

REL

850

166

BCL

7666

AZE

JMP

LDA

4

ADM

REL

SAE

1262

JHP

I

I

I

I

I

REL

LPZA 7527 UP leex REG}
LPZB xco DxSPLA? SOME P2!~?s

GL2

xoow: ALL PDYNTS YET

757219

13:32 PAGE 5



/VR14, quz DISDLAV CONTROL AND SCOPE TEST 01AL12 vans 16;AuG-7I

4257

4263

4261

4262

4263

4264

4265

4266

4267

4275

4271

4272

4273

4274

4275

4276

4277

4365

4321

4362

4363

4324

4325

4366

4327

4319

4311

4312

4313

4314

4315

4316
4317

4326

4321

4322

4323

4324

4325

4326

4327

4333

4331

4332

4333

2611
4615
3426

21§z
2272
2777

1922

2462

9152

6162

1306

EDGE

1299
$929

$062

@205

2293
6177

6964

$377

gags
6577

6366
$777

6274

1922

2292

1262

2222

1252

2136

2132
2217

8146

1866

2135

1122

2222

2143

2217

2145

1222

2136

2194
6313

/DISPLAY UPPER LEFT AND LDHER RIGHT DOTS

LPZA,

CLR

SIC

ADD

DIS

SET I

777

LDA I

462

DIS'

JHP

LDA

D

SYA I

DEED

SET I

D

SET 1

177

SET I

377

SET I

577

SE? 2

777

JMP

O4BETA
K377

QéBETA
OABETA

Q4BgTA
Tsr1A

/SET UP INDEX REGISTERS

5

6

LP2A¢3

/ACTUALLY DISPLAY THE 5 POINTS

LPZB. LDA

D

STA I

D

LDA
REL

DIS

COM

DIS

LDA

REL

ADA I

EDD

DIS

COM

DIS

LDA

REL
DIS

JMP

4

LP28+3

13:33 PAGE 6



/VR14: VRZB DISPLAY CONTROL AND SCOPE YES?

4334

4335

4336

4337

4345

4341

4342

4343

4344

4345

4346

4347

4359

4351

4352

4353

4354

4355

4356

4357

436%

4361

4362

4363

4364

4365

16mm

292%

1066

2252

@075

77?2
1025

@757
4352

2297
7772
ea7e

6961

1022

a7¢7
117a

2227

6351

63in
1025

@664

4352

2235

6345

6271
6337

DIALlfl vzzs 16+Auc47i 13:33

IDISPLAY THE GLITCHES ON THE VERTICAL LXNES

GL2,

GLZV.

LDA

0

SYA

2

SET

55

LDA

767

STC

SE7

-5

SET

1

LDA

767

ADM

XSK

JMP

JMP

LDA

4

STC

XSK

JMP

JMP

JMP

I

I

I

15

GLZV

12

1a

1’4

LPZB

GLZV

GL2V95

LPZA
GL2*3

IRESET HORIZONTAL fiosxiiow
/00 BACK

PAGE 7



/VR14. VRZZ DISPLAY CONTROL AND SCOPE TEST DiALiZ V903

446B

44D1

44D2

4493

44g4

44a5

4406

44a7

4415

4411

4412
4413
4414

4415

4416

4417
442D

4421

4422

4466

1%2B

9914

saga
DDII
4D15

D447

D962

6467

5456

D666

D446

Dean

2466

D456

6423

D235
6414
DDDD

64Zfl

«46%

BORED: LDA I

ESP

CLR

STC

SKPRD

HLT

SKPGR

SKP

HLT
SKPVND

HLT

SKPVRD
SKP

JMF
XSK I

JMP

HLT

JMP

15

164AD5475 13:3D PAGE 5

)CHANGE ?0 RED

23516 on RED
‘

(SKI? ON RED FAILED

/SKIP 9N_GBEEN~
ZSHODLD NQI SKIP

ISKIEPED IN ERROR_
[SKIE 0N COLOR NOI DONE

,

/SKIP 0N COLOR NOT DONE FAILED

7SKIfikoN COLOR DONE

2ND? YET

(YES
gDELEY
/

gstfi ON'CDLDR DONE FAILED

/TRY AGAIN



/VR144 V926 DXSPLAY CONYROL AND SCOPE TEST DIALlfl VEfiS

4423

4424

4425

4426

4427

4436

4431

4432

4433

4434

4435

4436

4437

444a

4441

4442

4443

4444

4445

4446

1529

2514

2244
a941
4415
4447

2665

2447

Z456

4994
@446

mama

6466

4456

6445

@235

5437

aaaz

4423

64am

DDGRN; LDA I

1%

Esr

CLR

SYC

SKPGR

HLT

SKPRD

SKP

HLT

SKPVND

HLT

SKPVRD

SKP

JMP

XSK I

JHP

HLT

JMP

JMP

15

164Ausé7i 13:3z PAGE 9

/CHANGE io GREEN

2531? ON GBEEN
75415 0N GREEN FAELED

)sxxe cN Rgo _

ZSHQgLo NOT SKIP

(SKIEPED 1N ERROR

{SKIP ON CgLOR No? DONE

{SHQQLD SKIP

{SKIP oN DgNg
INDY DONE var

Zves-_
{DELAY _

(TRY_AGAIN
gsxxp 0N COLOR DONE FAXLED

ITRY AGATN



/VR14. VRZG OXSPLAY CONTROL AND SCOPE TEST DIALlE VZQ3 lb—AUG-7i 1333% PAGE 1%

4447

4455

4451

4452

4453

4454

4455

4456

4457

4465

4441

4452

4453

4464

4435

4466

4467

4472

4471

4472

4473

4474

4475

4475

4477

4555

4551

4552

65fl3

4594

4565

4556

45fl7

4515

4511

4512

5577

5555

5557

5454

7155

5575

5745

1535
4513

1535
4512

1535
4511

1535
4515

4733

5537

5734
5574

7773

1535
5515

1575

1535

1575
5234

5473

4734

5575

7771

5554

2752
4551

2754

1772

1525

DSCPT, SET 1 17

5

DSCPTA. JMP CLOCK

JMP DSCPAT

JMP 515px

ascpAr. 5:7 I 15 7957 c315 9473555 @555 FOR

QiGRIDu1 /EACH QUAD 15 4 RETAS

LDA I 15

src 515214

LDA I 15

STC QZBETA

L54 1 15

STC OSBETA

L54 1 15
,

src 545571

751F5Ls=5 HHEN DISPLAYYNG LEFT HALF or PATTEéN
7:4 WHEN DISPLAYXNG RIGHT HALF

57c HAFFLG
_ ,

SET 1
>

7 IINITIALIZE ARGUMENTS

RHCHNGul

SET 1 14 71555: ARE

.4 /4 QUADRAN?S
’ - - -

VIN RIGHT HALF PASS NOP BELOW WILL BE REPLACED_By 454 1 7_
{LEFT AND RIGHT HALF SEQUENCES ARE STAGGERED BY A CONSTANT

725 FOR FULL SIZE CHARACTERS. 15 FOR HALF SIZE
. ,

y

L04 I 15 /PTR r54 Hoaiz coono

RHl. NOP

574 I 15 /HORIZ ARGUMENT 1

L54 I 15 IPTR FOR VCR? COORD

STA I 15 /VERT ARGUMEQT
xSK x 14 IDONE ALL ouKDRANTsn

JHP RHlél /NO
,

STC LNFLG /=5 WHEN 55155 LN 2 ;N
/E, 5 HHEN ooch LN 1

SET I 15 /THERE ARE 3 CHAR 0N LN 1

-6 .

ESF /ENABLE HALF 3125 CHARS

Loopi, ADD 52H0R ISELECT CHAN 5 AND

SYC 1 /SET HORXZ 55055,
455 czsz /VERT COORD 75 AC

DSC 1 OZBETA /DSC IN QUAD 2

LDA 1 /BUMP H0512 @0055 10



IVRlé. VRZZ DISPLAY CONVRDL AND SCOPE TESY

4513

4514

4515

4516

4517

4525

4521

4522

4523

4524

4525

4526

4527

4539

4531

4532

4533

4534

4535

4536

4557

4545

4541

4542

4543

4544

4545

4546

4547

4555

4551

4552

4553

4554

4555

4556

4557

4560

4561

2616

2661

4752

2762

1622

4662

6661

2764
177a

1623
661a

2061

4762

9235

6566

2734
247a

656a

2675

7766
2611

4734

2751

2733

4752

2753

1122

7737

4754

2761

2733

4762

2763

1120

7737

4764

6566

6675

7771

BHQZ.

BHO4,

BVQZ.

BVG4.

FULSiZI

1D

ADD

STC

ADD

85E

4DDD

STC

ADD

DSC

LDA
10

ADD

STC

XSK

JMP

ADD

AZE

JMP

SET
111

CLR
STC

ADD

ADD

STC

ADD

ADA

945

STC

ADD

ADD

STC

ADD

ADA

940

STC

JMP

-ser

-6

QZHDR

G4HOR

Q4VER

Q4BETA

1

O4HOR

15

LOOP1

LNFLG

FULSIE

15

LNFLG
KQZHOR

HAFFLG

QZHOR

KOEVER

ozvsa

K66H0R
HAFFLG

04HOR

KQ4VER

oevza
L00P1

15

DIALIE vzm3 164AUGé7i 13:32 PAGE 11

/SET HORil COORD

xosc IN oqu~4 _

xaump HORIZ coono

xoowa A LN?
IND

IDONE 2 LNS?V _ .

xvzs 50 TO FULL 31!: CHARS

wizae ARE 1i
ICHARS x~ LN 2

75:7 LNFLG
, .

/TO EXIT 09 NEXT CHK

xnzssr HORIZ

xANo VERY

/cooao
(FDR LN 2

7000 LN 2

75:7 cvnv
,ron LN 1



/VR144 VRZQ DISPLAY CONTROL AND SCOPE TEST DIALIZ V663 16§AUGL7E 1313a PAGE 12

/DELAYO SIZE CHANCE NEXT

4562 6676 SET 1 16

4563 7737 ~46

4564 6236 XSK x 16

4565 6564 JMP g61

4566 1626 LDA x /ENABLE

4567 6216 216 (FULL $12:

4576 6664 ESP /CHAR
‘ ,

4571 4734 STC LNFLG /SET FLAG FOR LN 1

4572 2746 Loon. ADD GIHOR xHonxz cacao

4573 1626 as: x

4574 4666 4666
4575 4661 576 1

2

4576 2756 ADD Q1VER
4577 1773 058 I 018E7A (QUAD 1

4666 1626 L64 1
_

4661 6626 BH61. 26 [BUMP HORIZ

4662 2661 ADD 1 4

4663 4746 svc Q1HOR

4664 2756 A00 QSHOR xHoaxz COORD

4665 4661 src 1 ICHAN 6

4666 2766 406 QSVER
4667 1771 636 I OSBEYA {QUAD 3

4616 1626 LDA I

4611 6626 BHGS, 26

4612 2661 ADD 1

4613 4756 STC QSHOR

4614 6235 XSK x 15 [DONE A LN?

4615 6572 JMP LOOP? IND

4616 2734 A00 LNFLG

4617 6476 AZE I /DONE 2 1N3?
_ . _

4626 6646 JMP HAFCHK xvzs CHK FOR 2ND HALF or PATTERN

4621 6675 SET 1 15 740 SET FOR tN 2

4622 7766 s11

4623 6611 CLR 75:? LNFLG_F9R
4624 4734 sfc LNFLG IEXIT To HAFCHK
4625 2745 ADD KQ1HOR IRESEY cooaoiNATes
4626 2733 ADD HAFFLG

4627 2733 600 HAFFLG

4636 4746 STC @1602

4631 2747 ADD KGlVER

4632 1126 ADA x

4633 7737 BVQl. «4%



/VR14: VRZZ DISPLAY CONTROL AND SCOPE TEST D!AL18

4634

6635

4636

4637

4646

4641

4642

4663

4644

6665

4666

4647

4656

6651

6652

6653

6654

4655

6656

4657

4666

4661

4662

4663

4664

4655

6666

475%

2755

2733

2733

4756

2757
112%

7737

4766

65?2
196!

6733

6450

6663

1520

6054

4733

1626

1127

4474

6675
3744

6467

1636
6646
4474

6451

BVG3.

HAFCHK.

DSCENDI

STC 01VER

ADD KQEHOR

ADD HAFFLG

ADD HAFFLG

STC Q3HDR

ADD KQSVER

ADA I

'54”

STC QSVER

JMP LOOP?

LDA

HAFFLG
A2:

. .

JMF DSCEND

LDA I
A

STC HAFFLG

LDA X

ADA I 7
>

STC RHI
SET I 15

KQIHORHI
m_

JHP RHlaS

LDA I

NOP

STC RHi

JMF DSCPTA

V663 16;Auca7i

IDO LN 2_
roowa BOTH

,

ILEFT AND RIGHT
/SEOUENCES7

vas EXIT
zuo 557 ton

..

/osc nxcaT Sgo. ,

xscr HAFfLG FQR gng
/ENABLE INST 70 ADD

ICONSTANT fofi
xaxcuw HALF 5562

2

/oo RxGH? RAE? 5501

IRESTORE»NQP-‘ _ -

/FOR NEXT LEFT HALF 5562

13:36 PAGE 13



/VR14. VRzz DISPLAY CONYROL AND

4667

467%

4671

4672

6673

4674

4675

4676

6677

4766

4721

4752

4763

4754

4795

4736

4727

4719

4711

4712
4713
4714

4715

4716

4717

4729

4721

$722

4723

A724

4725

4726

4727

4735

4731

4732

4733

4734

10e9

zzmz

4732
@415

6726

aszz

6236

1462

zzz4

67£6

2976
avp1
6577

7390
6616

@465

6165

@461

6434

$452
7162

@463

7221

8444

67:3
e¢77
;779
7474

@237

6732

1090

B732

112%

anal

4732

Tfiflfl

wane

@990

CLOCK:

CLOCKA.;

BLOCKB-

RTNJMP.
HAFFLG,
LNFLCI

SCOPE TEST

LDA

a
,

H§Tc_
_

RTNJHP

KST
'

dw,ww

JHP CLOCKA

IOB
PMODE

KRB

LMODE

SAE I

0204
,

.JMP CLDCKA

SE7 I 16

E 6761_ .

:55! I 17

;730@

:7.1M? 16
SNS X m

JM? YSTlB

s~s I 1
_ ’

JMP DSCPAT

SNS X 2

JMP GO

5N8 I 3

JMP DRH

5N5 4

JMP CLOCKS
SET 1 17
1770

JMP P$REGB
XSK I 17

JHP RTNJHP

LDA

RTNJMP

ADA I

1
6

57¢ RTNJMP

a

a

a

van: 16;AUG;7§

ITICK CLOCK 3ND
/REFRESH SCOPE

i3£32 PAGE 14



/VR14: VRZE DISPLAY CONTROL AND SCOPE TEST

4735

4736

4737

4749

4741

4742

4743

4744

4745

4746

4747

4755'

4751

4752

4753

4754

4755

4756

4757

4765

4761

4762

4763

4764

4765

4766

4767

4775

4771

4772

4773

4774

4775

4776

4777

5000

5991

SEGZ

5003

5004

50%5

5996

5%E7

5319

5%11

5B1?

5613

5E14

5015

5016

5817

5929

9919

9994

9919

9994

9794

1922

1999
1116

9459

9999

9399

9999
9919

992a

9349

9999
9919

9999
7477

9999

9653

9999

7477
9996

4199
1977
4477
3977

9999
45g3
4477

@177

9177
9177

9999

5121

7741

4543

4577

2211
7719
7744

7799

9999

2151

4944

7791

9391

9391

9999

4651

9941

RHCHNG. 16

4

10

4

alcRgo. Q4VER

QZGRID. Q4VER+36

935910. Q4VER974

n4sRiD. Q4VER+i32

K01HOR. 459

o1HoR. 9

K91VER. 349

a1VER. 9

KQZHOR. 19

GZHOR. 9

KOZVER. 349

gzvsa. 9

KOSHOR, 19

osuoa. 9

KGSVER, .399

QSVER. 9

KQ4HOR. 699

04HOR. 9

KO4VER. -399

Q4VER. 9

)GRXD PATTERNS

7GUAD 1 LEFT HALF

4136
1977
4477

3977

9

4523

4477

9177

9177

9177
9

5121

7741

4543

4577

/RXGHT HALF

2241

7719

7744

7796

9

2151

4944

7791

9391

9391

9

4651

9941

DIALIE V993 164Auc;7i 13:39

IADDR a1 or gain PETTERNS

/C

/H

/A

/N

/SPACE

/2

IF

/U

/L

/L

ISPACE

/S

/I

I!

/E

/C

/H

/A

/N

/SPACE

/2

/F

/U

/L

/L

/SPACE
/5

ll

PAGE 15



/VR14» VR22 DXSPLAY CONTROL AND SCOPE TEST

5021

5022

5023

5024

5025

5026

5027

5030

5031

5032

5033

5034

5035

5036

5037

5040

5061

5042

5043

5054

5045

5046

5047

5050

5051

5052

5053

5054

5055

5056

5057

5060

5061

5062

5063

506‘

5065

5066

5067

5070

5071

5072

5073

5074

5075

5076

5077

6151

4145

4136
1277
4477
3277

2222

2121
1277
4477

2177
4477

2222
5121
7741

4543
4577

2231
7710
7744

7706
2222

2177
7712

7704

2321
4244

2222

4551

2241

5151

4145

41:6
1277
4477

3277

2222

2121

4477
2177

2177
2177

2222

5121

7741

4543

4577

/QUAD 2

6151

4145

LEFT

4136

1077

4477

3077

0

2101

1077

4477

0177

4477

0

5121

7741

4543

4577

7RiGHT HALF

IQUAD 3

2241
7712
7744

7725

2

2177
7712

7744

2321

4244

2

4651

2441

6151

4145

LEFT
4135

1277

4477

3277

2

2121
4477

2177

2177

2177

0

5121

7741

4543

4577

HALF

HALF

DXAL10 V003

I2

IE

IC

IH

IA

IN

{SPACE

I1

IH

IA

IL

IF

ISPACE
IS

II

I2

IE

IC

IH

IA

IN

ISPACE

I1

IH

IA

IL

/F

ISPACE

IS

I!

IE

IE

IC

IH

IA

IN

ISPACE

I1

IF

/U

IL

IL

/SPACE

IS

/I

I2

IE

1b;AUc;7E 13130 PAGE 1541



IVR14; VRZB DISPLAY CONTROL AND SCOPE YES?

5139

5161

5152

5193
5154

5195

5166

5167

5110

5111

5112
5113

5114

5115
5116

5117

5126

5121

5122

5123
5124

5125
5126

5127

5130
5131

5132

5133

5134
5135

5136

5137

514%

5141

5142

5143

5154

5145

5146

5147

5153

5151

5152

5153

5154

2241

7712
7744

7726

2222
2177

4244

7721

2321

2321

2222

4651
2241

5151

4145

4136

1277
4477

3277
2520

4523
1277

4477
2177

4477
2222

5121

7741

4543

4577

2241
7712

7744

7766

2222

2151

7712

7744

2321

4244

2222

4251

2241

6151

4145

IRIGHT HALF

72242 4

O4EL.

2241

7712
7744

7726

2

2177

4244

7721

2321

2321

2

4651

2241

6151

4145

LEFT
4136

1277
4477

5277

2

4523

1277

4477

2177

4477

2

5121

7741

4543

4577

ZRIGHT HALF

Q4ER.

2241

771%

7744

7706

E

2151

771%
7744

@361

4944

0

4651

$641

6151

4145

HALF

DIALIZ V223 1oéAucé7i

/C

/H

/A

/N

ISPACE

/1

/A

/L

/F

/SPACE
/S

I!

/2

PAGE 16



/VR14. VRZZ DISPLAY CONTROL AND SCOPE TEST

5155

5156

5157

5169
5161

5162

5163

5164

5165
5166
5167

5179

5171

5172
5173
517‘

5175
5176

5177

5290

5261
5252

5203

5254

5225

52fl6

5227

5215

5211

az77

13a0

6667

7192
72:2
1ggz
@215
@994

ea73
a377
5274

7495
2075

7251

oza1

aaaa
1023
7776

1155
max:

@161

1622

zaz1

1150
a214

a141

zzss

7175

7157

DIALiz vans 16;A0047i

/THIS ROUYINE DISPLAYS X PATTERN

DISPXI

GOA.

GO.

XPATRN:

SET X

1356

JMP

JMP

JMP

LDA X

21%

ESP

SET 1

377

SET 1

@377

SET I

7051

SET I

g
.

LDA 1

H1

ADM

13

518 1
LDA X

1

ADM
14

D15

XSK I

JMP

JMP

17

CLOCK

6:3
DISCL

1.:

14

15
4

XPATRN
GOA

13t3$ PAGE 1?



/VR142 VR22 DISPLAY 5027221,

5212

5213

5214

5215

5216

5217
5220

5221

5222

5223

5224

5225

5226

5227

5255

5231

5232

5233

5234

5235

5236

5237

5242

5241

5242

5243

5244

5245

5246

5247

5252

@446

2466

2447

3467

2445

7497
2277

2222

6667

7221

7427

2211

4212
3427

2152
2211

3425
2212

1462

1222
7222

2211
4212

3422

2152
2211

3425
2212

1462

1222

7234

2272
2777

3422

2152

72212R ROUTINE <v222>
/ EXECUYE YHIS 7237 ONLY IF SNS

SKPVND=2442

SKPVRD=2426

SKPRD=6447

SKPGR=2427

2:521, SNS 5

JMP 22222
327 1 17

2

DISCLA. JHP CLOCK

JMP 222

JMP PSREG

72242 22752 Box

222, CLR

372 242274
122 K422

215 24B£7A
CLR

422 K12

222 242274

SAE x

1222
JMP 2Rw+1

DRHA. CLR

572 242274

422 K377

21$ O4BETA

CLR

122 K12

422 242274

SAE l

1222

JMP 222441

527 1 242274

777

ADD K377

215 242274

AND SCOPE TEST DIALlfi V223 16nAUG-7i

581

/SK!P 2N coLoa NOT_DONE
ISKIP 0N COLOR DONE

/SKIP ON RED

ISKIP 0N GREEN

13332 PAGE 18



/VR14; V925 DISPLAY CONTROL AND SCOPE YES?

5251

5252

5253

5254

5255

5256

5257

5262

5261

5262

5263

5264

5265

5266

5267

5270

5271

5272

5273

5274

5275

5276

5277

5325

5321

5352

5353

53B4

5325

5396

5367

5319

5311

5312

5313
5314
5315

5316

5317

5326

5321

@511

4012
3427

@146

3425

1465

1439
7254

6596
B777
E611

3427

9158
3425

1460

14mg

7255
6673

ozaa
za74
mags

flfl75

7799

$061

0222
1zgz
7773

119z
0013

axaz

1922
zaz4

1152
9214

_fl141
1025

$962

114%

2961

@235

7302

DRNB.

DRHC.

CLR

STC

ADD

DIS

ADD

SAE I

1456

JMP

SET 1

777

CLR
ADD

DIS

ADD

SAE 1

14am

JMP
55$ x

2mm

SE7 1

can

SET I

7790

SET 1

225

LDA I

,4

ADM

13

015 1

LDA x

4

ADM

14

DIS

LDA x

2

ADM

1

xsx 1

JMP

ozAle vmza 15éAUG47i

O4BETA

K486

6

K16

;.4

6

K460

ngBETA
K16

15

DRHC



/VR141 VR2E DISPLAY CONTROL AND SCOPE TEST DIALlD

5322

5323

5324

5325

5326

5327

533%

5331

5332

5333

5334

5335

5336

5337

5345

5341

5342

5343

5344

5365

5346

5347

5355

5351

5352

5353

5354

5355

5356

5357

5360

5361

5362

5363

5364

5365

5366

3311

3433

3452

7367

1323

7370
5433

1323

3314
3334

3311
4315

3447

3335

3437
3453

3333

3446

3339

B466

3456

7354

3235

7345

3333

7326
3011

5031

3233
3373

1433

3271
7755
177a

3231

7333
7213

RED:

CLR

ADD

AZE

JMP

LDA

727%

STC

LDA

14

ESP

CLR

STC

SKPRD

HLT
SKPGR

SKP

HLT

SKPVND

HLT

SKPVRD

SKP

JMP
XSK

JMP

HLT
JMP

CLR

SET

233

SET

Tx71n1
SET

-12

DSC

XSK

JMP

JMP

I

I

I

I

I

I

I

SWITCH

GREEN

SWITCH

is
;~4

RED

1

Q4BETA

Q3BETA

O4BETA

Q3BETA

if?
DISCLA

V333 16;AUG-7i 13:33 PAGE 23

ID=RED 96=GREEN

ISKIP ON RED
‘_ H _

ISKIP ON RED_FAILED
ISKIP 0N GREEN“
ISHDULD No? SKIP“.
xser 0N GREEN IN ERROR
/SKIP 0N COLOR NOT DONE

ISKXP 0N COLOR NOY_DONE FAILED

[SKIP ON COLOR DONE

INDY YET

/vEs

IDELAY

/

/SKIP ON COLOR DONE fiAiLEé
xrnv AGAIN



/VR14: vaea DISPLAY CONTROL AND SCOPE IE5?

5367

5375

5371

5372

5373

5374

5375

5376

5377

5429

5431

5422

5423

5434

5455

5436

5457

5419

5411

5412

5413

5414
5415
5416

5417
5423

5421

5422

5423

5424

5425

5425

542?

5630

2411

5433

1525
351a

4394
2511
4215

4447

2555

4447
2456

2545

5444
4456
7412
3235

7433

5355

7397
5511

6661

fl4?0
@575

1444
3371

7755

177a

5231
7421
7216

551a
5377

3460

4255

GREENo

K157

K377,
K4flgu

SNXTCHI

CLR

STC

LDA

1%

ES?

CLR
STC

SKPGR

HLT

SKPRD

SKP

HLT

SKPVRD

SKP

JMP
xsx

JMP
HLT
JHP

CLR

527

472

5:7

TXTZ-l
SET

~22

DSC

XSK

JHP

JMP

19

377

409

E

I

I

I

I

X

SHITCH

15

O4BETA

OSBETA

449274

QSBEYA

,.2
7

DISCLA

DIALIQ vges 14;Auc;7i 13:32 PAGE 21

/SKXP 0N GREEN
, H

_

xsxxp ON GREEN FAILED

/SKIP ON RED

/SHOULD No? SKIE$ ‘ ,

/5K!P ON RED SKIPPED IN ERROR

xsxxp 0N COLOR none

/NOT YET

/YES

IDELAY
-

/TRY AGAIN,
. ‘ __- _

ISKIP on COLOR DONE FAILED

772v AGAIN



/VRl4r VRZO DISPLAY CONTROL AND SCOPE TEST

5431

5432

5433

5434

5435

5436

5437

5449

5441

5442

5643

5444

5445

5446

5447

5455

5451

5452

5453

5454

5455

5456

5457

546%

5461

5462

5463

5‘64

5465

5466

4477

3146

Oman

OOOO

4577

4145

OOOO
azaa

4177
3641

oazn
mama

4136

2645

OOOO

same

4477

3146
Ozaa

mama

4577

4145

zzza

sags
4577

4145

OOOO

game

3677
7706

TXTl:

fXTZ.

4477

3146

O

a

4577

4145

O

a

4177

3641

O

'5

4136

2645

a

O

4477

3146

O

a

4577

4145

O

O

4577

4145

a

6
,

SO77

7766

DIALIE V603 154Au647i 13¥33 PAGE 22



/VR14, V926 DISPLAY CONTROL AND SCOPE TEST

5467

5479

5471

5472

5473

5474

5475

5476

5477

5560

5531

5562

5553

5504

5565

5566

5557

5515
5511

5512
5513
5514

5515
5516

5517
5520
5521

5522

5523

5524

5525

5526

5527

5539

5531

5532

5533

5534

5535

5536

5537

5540

5541

5542

5543

5544

5545

3077

1776

6667

7474

6166

6676

7666
iagz
6216

zflfl4

6961

6666

1629

2377
7546

0561

6396

1fl29

7469
7546

6661
a44z
1620

63?7
7546

0561
z4aa
102B

743%

7546

@236

7561
0676

6662

6661

6260
2626
1611
za71

7765
@911

1776

3231

7546

$236

7531

7471

DIALIG vmas lééAUG47§

7PowER SUPPLY REGULATION TEST

PSREGI

PSREGAI

PSREGB:

PSREGC:

PSREGD:

PSREGE:

SET I

1770

JHP

JMP

JMP

SET I

755%

LDA I

216

ESF

SET I

g

LDA I

377

JHP

SET I

E

LDA I

«377

JMP
SET I

44¢

LDA I

377

JHP

SET I

446

LDA I

“377

JHP
XSK I

JMP
SET I

D

SET I

205

SET I

TXYA—l

SET I

—32

CLR

DSC I

XSK I

JMP

XSK I

JMP

JMP

17

CLOCK

PSREGB
DISPAT

16

04BEIA

GSBETA

QéBETA

QSBETA

.-2

16

PSREGE

PSREGA

iSSEE PAGE 23



/VR147 VRZU DISPLAY CONTROL AND SCOPE TEST

5546

5547

5552

5551

5552

5553

5554

5555

5556

5557

5560

5561

5562
5563

5564

5565

5566

5567

5575

5571

5572

5573

5574

5575

5576

5577

5605

5601

5602

5653

5624

5655

5666

5607

5615

5611

@546

5755
5570

1557
2771

7745

177a
2231

7554

ooze

3577

7739

5775

7057

4477
7744

name

7577

7741

7541
5550
5995
3577

7755

5700

saga
4177

3641

moan

9555
4577

4145

5055

7755

4136

2241

OPTITa

TXTS.

557

7

SET 1

7x7321
SET I

~32

use 1

xsx I

JMP

JMP

3777

7735

a

z

4477

7744

a

a

7741

@541

z

a

3577

7776

7

a

4177

3641

a

a

4577

4145

a

a

4136

2241

s

043574

QSBETA

G4BETA
038574

I92

6

vzes 164Au547i

[MAINDEC
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/VR14: VRZE DISPLAY CONTROL AND SCOPE ?EST

5612
5613

5614

5615

5616

5617

5629

5621

5622

5623

5624

5625

5626

5627

5630

5631

5632

5633

5634

5635

5636

5637

5660

5641

5642

5643

2161

51??
2992

maze

4523

2151

5660

096a

2454

24a4

gaze

2996

4177

3641

came

mama

15fl6

4225

2239
sane

5177

2651
zoom

2322

4136

2241

fXT4.

/END

2131

@177

E

6

4523

2151

0

0

$464

@464

Z

4177

3661

6

2

1566
4225

B

E

5177

2651

E

G

4136

2241

DEALlQ V993

/12-DéBC
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/VR14. VRza DISPLAY CONTROL AND SCOPE TEST DIALLZ vzz3 16AAUGé7i 13:39 PAGE 25;;

mama

01am

@206
035a

0490
$566

$600

@765

;222
110%

12E”

1365

14D”

156E

léflfl

1769

Zflflfl

2166

22flfi

236E

24afl

ZSBZ

26ZB

2720

300%

3120

3200

33mm

34fl0

3566

3662

37flfl



va14, szz DISPLAY CONTROL AND SCOPE TEST DIAL1m vans iééAUGé? 13131 PACE 2542HI

4299 qaazaaez 11i1zzga 11111111 11111111 11111111 11111111 11111119 19111196
411% 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

4220 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111
43mm 11111111 11111111 11111111 11111111 11111111 11111111 11111111 mzezaaaz

4452 11111111 11111111 11111111 11111111 11111111 11111111 11111111 111111
45am 11111111 11111111 11111111 11111111 11111111 11111111 11111111 111111

46ED 11111111 11111111 11111111 1131111; 11111111 11111111 11111111 11111111
4766 11111111 11111111 illlllil 11111111 illlllll 11111111 11111111 11111111

11111111 illllillsome 11111111 11111111 11111111 111111”: - 1

1 11111111 11111111

1

5159 11111111 11111111 1111i111 11111 1

111 11111111 11111111 11111111 11111111
111 11111111 11111111 11111111

saga 11111111 11111111 11111111 11
5311 11111111 11111111 11111111 11

5490 11111111 11111111 11111111 11111111 11111111 11111111 11111111 111111
5519 11111111 11111111 11111111 11111111 11111111 11111111 11111111 111111

5610 11111111 11111111 11111111 11111111 i111eawz zanzaaze @aézzcgw
57am aaazzzaa eazwzzza waggaaaa gamazzzz uzaaaeaz zanzzaaa aaaaamaz

6056

6165

6211
630%

6466

656%

6660
6790

7%60

71BE

72flfl
73flfl

74flfl

7596

7636

77%“



/VR141 VRZB DISPLAY CONTROL AND SCOPE TEST

BHOl

BHoz

BHos

BHQ4

Bvol

BVQZ

BVDS

BVGA

CLOCK

CLOCKA

CLOCKB

DISCL

DISCLA
DISPAT

DISPX

DOGRN

DORED

DRH

DRHA

DRHB

DRHC

DSCEND

DSCPAT

DSCPT

DSCPTA

EXMB

FULSIZ
GL2

GLZV

60

BOA

GREEN

HAFCHK

HAFFLG
INCMB

K16

K377

K466

KQ1HOR

KQlVER

KQZHOR

KGZVER

KQSHOR

KQSVER

404402

KQ4VER

LNFLG

LOOPl

LOOP2

LPl

LPzA

LPZB

4661

4513
4611

4525

4633
4546

4643

4555

4667

4766
4723

52:2
5216

4166

5155
4423

4466

5221

5233
5251
5362

4663
4454
4447

4451
4666

4566

4334

4352

5162

5157

5367
4646

4733

4626

5425

5426

5427

4745

4747

4751

4753

4755

4757

4761

4763

4734

4566

4572

4137

4271

4316

OPTXY

PSREG

PSREGA

PSREGB

PSREGC

PSREGD

PSREGE

QiBETA

GIGRXD

QiHOR

QlVER

OZBETA

QZGRID

GZHDR

QZVER

QSBETA

03GRID

Q3HOR

QSVER

Q4BETA

04EL

G4ER

04GRXD

G4HOR

04VER

RED

REL
RH1

RHCHNG

RTNJMP
SKP

SKPGR

SKPRD

SKPVND

SKPVRD

SWITCH

TlGL

TSYlA

TSTlB

TSTlLP

TST?

TSTZLP

TXTi

TXTZ

TXTS

TXT4

XPATRN

5546

5467

5471

5474
5561
5527

5531

4613
4741
4746

v4756

4612
4742
4752

4754
4611

4743
4756
4766

4616

5135
5154
4744

4762

4764

5326
4136

4474

4735
4732
6456

6467
6447

6446

6466

5436
4216

4162

4165
4113

4234

4237

5431

5445

5566

5612

5175
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/VR14. vaza DISPgAY CONTROL AND SCOPE YES?

ERRORS DETECTED: 2

LiNKS GENERATED: G

RUNmTIMEX 7 SECONDS

3K CORE USED
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