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T3,

3.1

4,241
4,22
4,2,3
4,24

4,2,5

T 4,2,6

4.2,7

THIS PROGRAM TESTS TWE AAli-A,B,L SCOPE CONTROL, X AND Y AXIS

‘DAC'S AND EACH OF THE THREE AVAILABLE SCOPES (TEKTRONIX 611
STORAGE DISPLAY UNIT, TEKTRONIX RM5P3 OSCILLOSCOPE. OR VRi2
POINT PLOT DISPLAY),

REQUIREMENTS

EQUIPMENT

-PDP~11/20
AKE1-D DAC GONTROL -WITH AN ‘AAL1=A,B, ‘OR'C SCOPE CONTROL,

'STORAGE

THE ‘PROGRAM OCCUPTES MEMGRY’FRDM'E TD 4222,
'LDADINGﬂRROCEDURt

METHOD

~PROCEDURE F.OR :NORMAL BINARY TAPES SHOULD BE FOLLOWED.
ABSOLUTE LOADER MUST :BE IN MEMORY,

ACE :B INARY "T:APE "IN “READER,

3+ .LOAD *ADORESS «#7500 ‘(eDETERMINED BY ADDRESS 'OF LDADER).
4, *PRESS MSTART" ((PRUGRAM WILL :LOAD).

- SSTARTING “PROCEDURE

"CONTROL “SWITCH :SETTINGS
“NONE '
STARTING ‘ADDRESS
‘NON-STORE DISPLAYS
‘ADDRESS rEST

280 'COMMAND AND STATUS REGISTER TEST
204 DISPLAY HWORIZONTAL LINE

218  DISPLAY VERTICAL LINE

214 DISPLAY SQUARE

220 © DISPLAY X

224 " DISPLAY LOK AND WIGH INTENSITY

239 DISPLAY ‘ALPHA-NUMERIC .CHARACTER SET



6,

6,1

7,

8,
8,1

9,

9.1

PHOSPHOR AND ERASE TEST

1, DETERMINE IF SCOPE IS SET UP FOR 1ST OR 3RD QUADRANT, LOAD
APPROPRIATE STARTING ADDRESS (268 - 4ST QUADRANT, 264 - 3RD
QUADRANT)

2. PRESS8 "START"

_ PROGRAM WILL INTENSIFY PHOSPHOR
3, OPERATOR SHOULD INSPECY PHOSPHOR FOR DAMAGE,
4, PRESS "CONTINUE"™ TO TEST INTENSIFY AND READY WITH STORE
. MODE SET AND. ERASE,
PROGRAM WILL THEN REPEAT TESTY.

ERRORS
ERROR REPORTING

IF AN ERROR OCCURS DURING THE COMMAND AND STATUS REGISTER
TEST OR PHOSPHOR AND ERASE TEST, THE PROGRAM NlLL HALT. REGXSTER~
@ WILL CONTAIN EXPECTED VALUE OF DAC.

TO RESUME TESTING PRESS "CONTINUE", IF 1T 1S DESIRED TO LOdP
ON THE TEST THAT FAILS REPLACE THE HALT INSTRUCTION WITH A
248 (NOP)»

NO ERROR CONDITIONS ARE GIVEN DURING OTHER TESTS,
RESTRICTIONS

NONE

'MISCELLANEOUS

EXECUTION TIME

CSR TEST = THE TELETYPE BELL WILL RING AFTER EVERY 120 PASSES
WHICH IS APPROXIMATELY EVERY 33 SECONDS,

PHOSPHOR AND ERASE TEST = IT TAKES APPROXIMATELY 2 MINUTES
15 SECONDS TO COMPLETE ONE PASS THRU THIS TEST

ALL OTHER TESTS = N/A,

PROGRAM DESCRIPTION

COMMAND AND STATUS REGISTER TEST

TEST  DESCRIPTION

T8-T7  THESE TESTS EXERCISES THE X AND Y DAG'S TO MAKE CERTAIN
THAT ALL BITS MAY BE SET, CLEARED AND READ BACK,

18 TEST THAT INIT CLEARED THE FOLLOWING CSR BITS:

LIGHTPEN FLAG (15), DISPLAY INTERRUPT ENABLE (6),

LIGHTPEN INTERRUPT ENABLE (5), MODE (4=3), INTENSITY (2)

AND SET READY (7).,

TEST DISPLAY INTERRUPT ENABLE (6) MAY BE SET AND CLEARED,

TEST LIGHTPEN INTERRUPT ENABLE (5) MAY BE SET {  JLEARED,




AN,
/

| { 3
(9.1 é;:>n.) \_/
TEST  DESCRIPTION
T11 TEST MODE CONTROL (4-3) MAY BE SET AND CLEARED.
T12 TEST INTENSITY (2) MAY BE SET AND CLEARED
713 TEST TWAT READY (7) IS CLEARED WHEN X DAC 1S LOADED
WITH MODE 21,
T14 TEST THAT READY (7) IS CLEARED WHEN Y DAC 1S LOADED
WITH HODE 18,
15 TEST THAT READY (7) WILL RETURN (SET) AFTER IT HAD
BEEN CLEARED BY INTENSIFY,
T16 TEST THAT DISPLAY INTERRUPT ENABLE (6) WILL ALLOW

9.2

9,5

READY (7) TO INTERRUPT TO VECTOR ADDRESS 140 WITH
PROCESSOR PRIDRITY LEVEL 34

T17 TEST THAT DISPLAY DOES NOT INTERRUPT WITH PROCESSOR
' PRIORITY LEVEL 4, '

DISPLAY HORIZONTAL LINE (STORAGE AND NON-STORAGE)

A WORIZONTAL LINE IS DISPLAYED ON THE SCORE BY INITIALLY
SETTING THE X AND ¥ DAC'S T0 ZERO AND THEN INCREMENTING

THE X VALUE WHILE HMOLDING THE Y VALUE AT ZERO.,  THE POINTS
ARE DISPLAYED USING THE DISPLAY INTERRUPT ENABLED,

DISPLAY VERTICAL LINE (STORAGE AND NON-STORAGE)

© . ANERTICAL LINE 1S DISPLAYED ON THE SCOPE IN THE SAME MANNER
"AS FOR A HORIZONTAL LINE (REF 9,2) EXCEPT NOW THE Y VALUE

IS INCREMENTED WHILE HOLDING THE X VALUE AT ZERO,

DISPLAY SQUARE (STORAGE AND NON-STﬁRAGE)
A SQUARE IS DISPLAYED BY INITIALLY SETTING THE X AND Y VALUES

TO NEGATIVE FULL SCALE, THEN X IS INCREMENTED TO POSITIVE

SCALE (BOTTOM LINE) THEY Y IS INCREMENTED T0 POSITIVE FULL
SCALE (RIGHT LINE) THEN X 1S DECREMENTED TO NEGATIVE FULL

SCALE (TOP LINE) AND FINALLY Y IS DECREMENTED TO NEGATIVE
FULL SCALE (LEFT LINE), MODE @1 (INTENSIFY ON LOADING -X)
AND MODE 18 (INTENSIFY ON LOADING Y) ARE USED.,

_ DISPLAY X (STORAGE AND NON-STORAGE!

AN X 1S DISPLAYED BY INITIALLY SETTING THE X AND Y VALUES
TO NEGATIVE FULL SCALE AND THEN INCREMENTING BOTH TO POSITIVE

FULL SCALE (LOWER LEFT TO UPPER RIGHT DIAGONAL) THEN X IS RESET

TO NEGATIVE FULL SCALE, Y REMAINS AT POSITIVE FULL SCALE AND

THEN X 1S INCREMENTED WHILE Y IS DECREMENTED UNTIL BOTH REACH
FULL SCALE AGAIN (UPPER LEFT TO LOWER RIGHT DIAGONAL)., MODE

@1 (INTENSIFY ON LOADING X) IS USED,



9,6

9.8

DISPLAY LOW AND HIGH INTENSITY (NON-STORAGE ONLY)

THE TEXT "LOW INTENSITY" IS DISPLAYED IN LOW INTENSITY,
THE TEXT "HI INTENSITY" 1S DISPLAYED IN HIGH INTENSITY,

"DISPLAY ALPHA-NUMERIC CHARACTER SET (STORAGE AND NON STGRAGE)

THE ALPHABET AND NUMBERS 1 THRU @ ARE DISPLAYED,
PHOSPHOR AND ERASE TEST (STORAGE ONLY)

EVERY SEGOND POINT ON THE FACE OF THE SCOPE IS INTENSIFIED IN
STORE MODE AND THEN THE PROGRAM WILL HALT, THIS WILL ALLOW
THE DPERATOR TO INSPECT YHE PHOSPHOR COATING ON THE CRT FOR
DAMAGE . AFTER BEING SATISFIED WITH THE PHOSPHOR CONDITION
THE OPERATOR MUST PRESS "CONTINUE®™, NCW THE FOLLOWING TESTS
WILL BE MADEY :

1. MWILL INTENSIFY (@) CAUSE READY (7) T0 CLEAR WITH STORE MODE

SET {2)%
2, WILL READY RETURN AFTER BEING CLEARED?
3, DOES ERASE (i) CLEAR READY(7)7

AFTER COMPLETION OF THESE TEST THE SEQUENCE WILL REPEAT
ITSELF. THE OPERATOR 1S RESPONSIBLE FOR DETERMINING
IF ERASE (1) ACTUALLY ERASED THE SCOPE.
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LREPT 498
(22
HALT
+ENDR
12
HALTY
2
HALT
v #2
HALT
2
HALT
Y
HALT
82
HALY
o2
HALT
ez
ALY
122
HALT
102
HALT
. ’*2
HALT
22
HALY
"2
HALT
 #2
HALT
..‘2
HALT
v®2
HALT
€2
T HALT
12
HALT
2
HALT
V+2
HALT
' *2
HALT
2
HALT
s +2
HALT
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PALXL1

GE6134
88136
000140
pa@142
280144
aP6146
pea15e
oP0452
200154
poB1L56
po0L60
gopi62
eo0164
poe166
go2170
PpBi72
op0L74
000176

pEe206e
ppo2e4
poe240
ggp244
poo220
ope224

peB23e.

2080234
pog240
poB244
2002508
2e0254
p20240
- pRe264

vBB3

BBB136
peeoee
326142
302080
380146
gbooee
géaLs2
poopen
@gegise
poesen
pesis2
poBGo0
pBBL66
pLEges

-geB172

L.ELLY]
006176
FEELY
0B8E240
177776
202776
177578
802011
908622
220208
6086167
p0B167
220167
220167
80167
200167
200167
900167
208167
200167
200167
280167
280167
200167

19-DEC~70

eage24
gp2iio
ga2116
2R2256
gp245a@
22576

‘pB3224

ge2420
gR2126
pp2244
PR2436
pa32490
203010
203016

15148 PAGE 1-4

,+2
HALY
 ®2
HALT
122
HALT
(2
HALY
o2
HALY
02
HALT
.-}2
HALT
24
HALT
(#2
HALY
NOR=248

-CC8177776

STACK=776

SREG=177570

SCALEL314

SCALE2922
ngug
JHP ESRTST
JHP  PICE
JMP PICAA
JHP PIC3
JME . plCé
JHP PICS
JHP pice
JHP PICY
JHP PICIA
JMP PICIA
JHP PICSA
JMP PICEA
JMP ERASE
JMP ERASEL

1CSR TEST

JHORIZONTAL LINE

IVERTICAL LINE
IPINGUSHION SQUARE

1%

1LOW AND HIGH INTENSITY
JCHARACTER SET

iSTORAGE DISPLAY WORIZONTAL LINE
}STORAGE DISPLAY VERTICAL LINE
}STORAGE DISPLAY SOQUARE

1STORAGE DISPLAY X

}STORAGE CHARACTER SET

JERASE TEST (1ST QUADRANT)
IERASE TEST (3RD QUADRANT)
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001008
081002
¢01004
081206
001210
201012
001014
201016
201820
oB3022
204024
001026
001038
B9LE36

‘2@L044
‘BB12506
BB3854

gBi656
-BELDED

- geise2
QU066
egig72
E01674
goigre

801106
. BRLLee
-pBL1s2
“pBL116
@@1120
poii22

ppi124

pg1132.

2ap1136
eeL142
081144

©pBii46

001150
601152

pB1156
001160
- 001164
201178
pe1172
001174

221176

201292

K

L1099
008300
PE3I774

802300

200000
177564
177566
176756
176760
476762
ppEL4g

-BBB1La4
‘POBLOe
@L2767
882767

305877
“@17709
PP1402

800000

‘B2eB774

~BB3877
8177088
g03402
-GeE00a
-GRB774

812777
817700
022700
221402
ELITLT
PPB766

212777

Q17700

22709

‘ppL402
PECROD
88766

pesEos
gese77
pe82080
@aB5277

peee77 .
‘BB1422

geooop

‘peR765

g22700

‘@P1365

19-DEC~78

177634
200340

177746
177762

177732

‘177726

177777
177764
77777

177777
177662
177777

177648

177632 -

177626

003777

177778
176732

1777418

477666

15118 PAGE 2
(21000 ~
LOULMTY @ JECMTAING 174888 "OR 3RD QUADRANT
AILMTT 3774 JEC TAINS 177774 0K 3RD QUADRANT
LOWe i
HIGHI a
TCSRE 177564
TDBRY 177566
SCSRY 476786
XREGH 1767680
YREGE 176762
SVECT 140
LPYECST 144
BELCNTS @
‘CSRTSTS MOV #=100,,BELCNT
MOV #34p8,CC '3ET PRIORITY 7
JTEST XREG CAN BE SET = ¢ ;
TH1 CLR “@XREG ;
MOV @XREG, %0
BEQ T4 S
HALT $ZRRBR, XREG NOT CLEARED
BR B ‘
JTEST THAT YREG CAN BE SET = @
T4 ELR BYREG
HOV @YREG, X0
BEQ T2 . - 3
HSLT JERROR, Y REG NOT CLEARED
B TL )
JTEST THAT XREG CAN BE SET = =1
v21 MOV “#=1,8XREG :
MOV @XREG,» %8 -
“BMP #=9,%0
‘BEQ 73
HALT J1ERROR, XREG NOT = =i
BR Te
JTEST THAT YREG CAN BE SET = -1
731 MOV #=1,8YREG
MOV @YREG, %9
EMP #ed, %0
BEQ T4
HALT o JERROR, YREG NOT = -4
BR T3 o
JTEST THAT XREG WILL ACCEPT A COUNT PATTERN (@-3777) -
T4 CLR %@ JINITIALIZE COUNT PATTERN
CLR @XREG
T4A} INC %0 1#4 70 PATTERN
- INC ®XREG _
CMP %@ ®XREG 101D XREG COUNT?
BEQ 749 :
RALT JERROR, XREG NOT = %@
© BR T4 : ‘
T4B1 - CMP #3777.%0
BNE T4A




PALX41

ga1204
PEL266
gpiai2

pBizi4
281220

201224
201226
pOL230
891232
204236

021249

gR1244 -

ge1252
p01256
801260
PP1264
pRL266
201272
peL272
pg1300

pAL302
204306
281314
801320
oL 322
PP1326
p@L330

2@1332

P01334
@01342

vees

pgesgoe

85077
265200

285277

320077
pB3402
apagen
ePeE765
pe27o0
084368

812700
812777

2ns277
P05200

020677
pRi4p2
200008
0BB763
22777
#B1364

812708
812777
ees5277
pes209
922977

o01402

gooeee
gea763

022777
2084364

19-DEC~72

177606

177609
177574

B6p3777

173777
gp3777
177548

177532
1777727

173777
2283777
177500

177472

177777

177544

177516

177584

177458

15118 PAGE 3

JTEST THAT YREG WILL ACCEPT A

151 ELR
CLR
INC
INC
CHMP
BEG
HALT
BR

cHP

BNE

T5A3

7584

@YREG
%2,@YREC
t58

15
#3777.,%0
754

JTEST THAT XREG WilLL ACCEPT A

MOV
MOV
INC
INC
EMP
BEQ
HALT
B8R
CHP
BNE

T61
T64:

768

1817 14 SHOULD SET BITS {2-45

#173777,%8

#3777,8XREG

8XREG
%9 -
%0,@XREG

‘T68B

T6
#477777,@XREG
T6A

JTEST THAT YREG WILL ACCEPT A
§1B1Y 11 SHOUYLD SET BITS 12~-15

MOV
MOV
INC
~INC
CMP
BEQ
WALT
BR
CMP
BNE

T71
T7A1

7781

Hi73777,%8
#3777 @YREG
8YREC

Xg

K@, BYREG

T78

¥7
#477777,8YREG
T7A

COUNT PATTERN (8-3777)
FINITIALIZE COUNT PATTERN

Jel TO PATTERN
D10 YREG COUNT
JERROR, YREG NOT = %2

COUNT PATTERN (40868-7777)
CJINITIALTZE COUNT PATTERN
1#1 TO XREG
is4 TO PATTERM

FERROR, XREG NOT = X2

COUNT PATTERN (40880-7777)
FINTTIALIZE COUNT PATTERN
jed TO YREG
5% TO PATTERM

JERRQOR, YREG NOT = X0
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;TEST THAT INIT CLEARED THE FOLLOWING S7ATUS REGISTER BITSH
sLP FLAG (15), DISPLAY INT EN (&), LP INY EN (5), MODE (4=3),
SINTENSITY (2), AND SET READY (7)),

901344 BL7700 177444 781 MOV @SCSR, %@ JMOVE ¢ 4TUS REGISTER TO %@
ga135@ 022702 000280 CMP #eom, %0 $15 READY SET?
001354 021403 BEQ 79
ge1356 028P00 HALT JERROR, BIT 7 ¢ ADY) IS ONLY ONE THAT SWOULD BE
21360 000005 RESET 1TRY AGAIN
201362 GO0770 8R T8
JPEST THAT DISPLAY INTERRUPT ENABLE ¢(BIT 6) MAY BE SET AND CLEARED,
pP1364 852777 @PBLED 177422 191 BIS #1080,8SCSR §JSET BIT 6
gE1372 BL7708 4177446 MOV ®@SCSR, X0
281376 @227¢90 00300 CMP #300, %0
poL4p2 BR1402 BEQ TOA
g@14p4 DBOOBOD , HALT ‘ JERROR, BIT & DR 7 NOT SETY
p@i4p6 0OPO766 BR 79 $OR OTHER BITS PICKED UP
pO4448 042777 0B0LB0 4177376 TPA|} BIC #100,@SCSR “3CLEAR BIT 6
Bo1416 RL7788 477372 MOV @SCSR, X0
PR1422 022700 ©p0200 CHP #200,%0
| pO1426 001492 BEQG  Ti@
. gB1437 efeges HALT ' fERROR, BIT 6 NOT CLEARED
2841432 BPB766 BR T9A
’ JTEST THAT LIGHT PEN INTERRUPT ENABLE (BIiT 5) MAY BE SET AND CLEARED
01434 ©52777 000049 477352 7Ti8y - BIS #40,8SCSR JSET BIT 5
pPL442 @B17700 477346 MOV ‘@SCSR, X0
pPl445 022700 DE0249 CMP #240,%0
gP1L452 0GO1402 : BEQ TL0A _
go1454 20000 HALT JERROR BIT 5 OR 7 NOT SET
gpL4ss @PB766 ‘ BR 710 JOR OTHER BITS PICKED UP
BPL460 042777 OPOR40 4177326 TifAr - BIC #40,8SCSR JICLEAR BIT 5
281466 PL77B0 177322 MOV ~ @SCSR, %@
pQ1472 Q22700 QBB220 . CHP #200,%0
g@1476 @AB14p2 BEQ T14 )
pRi5e0 o0espe : HALT , IERROR BIT 5 NOT CLEARED
g@15g2 @0B766 BR TLOA
JTEST THAT MODE CONTROL (BITS 4~3) CAN BE SET AND CLEARED
pR15p4 252777 @018 477302 Tiii BlS #10,aSCSR JSEY BIT 3
geL512 BL7788 177276 . MOV - ®@SCSR, %o
P@1516 @22708 ©B0219 ' CMP  #248,%8
PQ1522 @O01402- , BEQ Ti1A ) : )
041524 0PCQRD , © - HALT : JERROR, BIT 3 OR 7 NOT SET
201526 00P@766 ' BR- 1L JOR OTHER BITS PICKED up
P21539 ©42777 0POOPL@ 177256 -TiiAs  BIC #10,8SCSR - - JICLEAR BIT 3
“g@1536 8177080 477252 MOV . @SCSR. %2
gP1542. 022708 0QC2200 : ~ CMP - H20@,%0
©@01546  @R14p2 , BEQ Ti8 o
“ . pP1559 00cp0e _ HALT JERROR BIT 3 NOT CLEARED
pBL552 208766 : BR TliA ;
pg1554 052777 ©@PPQP2@ 177232 TiiBt  BIS -~ #20,@SCSR
@R1562 QL7700 477226 ; MOV @SCSR, %@
go1566 = 022700 000229 ‘ CMP #220..%0
001572  8BL402 BEQ Tiic - ;
021574 . 200020 HALT , JERROR BIT 4 OR 7 NOT SET

P01576 000766 : - ~BR T11B , JOR OTHER BITS PICKED UP
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0E1600 042777 @6@8P20 177206 TiiCi  BIC #20,85CSR JCELEAR BIT 4
0rL606 017708 177282 MOV @SCSR: %@

BP1612 022709 00200 cHP #200, X0

6Ui616 @014p2 : BEQ T11D

gBis20 00Q0R HALT JERROR BIT 4 NOT CLEARED
091622 808766 BR T1ic

pOL624 852777 08pAE38 177462 TiiDi  BIS #30,85C5¢ ISET BITS 4-3

6@1632 AL7788 177156 MOV @SCSR, %@ ‘

0E1636 022700 080230 CHP #230, %0

poL642 891402 BEOQ TiLE

0p1644 @OE00O HALT JERROR BITS 4,3, OR 7 NOT SET
0PL646 0BB766 : BR 714D 1OR OTHER BI1TS PICKED UP
DO1650 042777 08@EA38 177136 TiiEl  BIC #38,8SCSR JCLEAR BITS 4,3,

0P1656 817708 177132 MOV @SCSR, X0

pO1662 622708 000200 EMP #2088, %0

201666 OB1402 ' BEQ 712 _

pOL670 @060 WAL T , JERRGR BITS 4, 3 NOT CLEARED
poL672 @0E766 B8R T1LE

JTEST THAT INTENSITY (BIY 2) MAY BE SET OR CLEARED

GOL674 052777 000824 177112 7423  BIS #4,85CSR ISET BIT 2

8E1702 B17700 477106 MOV #SCSR, X0

001786 022708 000204 CHP #204,%0

pBL712 901402 BEQ 7124 '

geL714 200000 HALT JERROR BiT 2 OR 7 NOT SET
PB1716 @BB766 : BR 12 1OR OTHER BIYS PICKED UP
801728 @42777 ©OPLOE4 177866 Ti2a1  BIC #4,2SCSR JCLEAR BIT 2

0B1726 @17700 4177862 MOV 8SCSR; %98

084732 @2270¢ 000200 eMP #2623 , %0

001736 001402 o BEQ 713

201740 000020 HALT {ERROR BIT 2 NOT CLEARED
001742 BOO766 , BR 1124

s $TEST THAT READY IS CLEARED BY 10ABING XREG

BP1744 105777 177044 Ti3y  7TSTB  ®SCSR , 118 READY SET

P01750 4PP4p2 : ~ BMI T134 :

peL752 2000280 HALT JERROR, READY NOT SET

0041754 Q00773 , : BR 712 } )
geL756 @12777 @028 177838 Ti3Ar MOV #17,0SCSR JENABLE INTENSIFY ON LOADING X REG,
- peL764 28577 177838 CLR @YREG

001778 105777 4177020 . TSTB  @SCSR

901774 1004B2 = BMI 7438

081776 80P20R , HALT . JERROR, LOAD YREG SHOULDN'T CLEAR READY
202002 008761 - BR 713

p02002 885077 177018 71381 CLR  @XREG ILUAD XREG, SHMOULD CLEAR READY
002006 485777 177002 ' TSTB  @SCSR

P02012 108030 : ' BPL 715

002014 002200 HALT , JERROR READY NOT CLEARED

pB2g16 9BR752 BR - . T13




pB2028
pp2924
0p2026
02038
pa2p32
002049
02044
202850

ge2ps52

602054
poepese6

go2062

ge2066
- ep2eTe
pp2na72

eB2p74
pg2100
pR21p4
e02196
pRe144
202116
pp2i20

vVBa3

185777
160402
pBop0o
p0B773
812777
205077
185777
100402
pocgon
B08761
B@5877
185777
108002

geeage

gBB752

85277
pl2708
8852082
pRL376
185777
188402
geagop
g28765

19=DEC=70

476772

0P020
176752
176744

176736
176726

176744

177608

476708

176754

15118  PAGE 6 <::> ;\;>

sTEST THAT READY 18 CLEARED BY LOADING Y REGISTER.

7143 1STH eSCSR 118 READY SET
BMI T14A
HALT JERROR, READY * * SET
BR 714 A

T14A1 MOV #20,8SCSR JENABLE INTENS:  ON LOADING Y REG,
CLR . @XREG
7STR @SCSR
BMI 1148
HALT JERRGR, LOAD X -£6G SWOULDN'T CLEAR READY
BR T14

T14B1  CLR @YREG

7STH @SCSR
BPL 715 ; )
HALT . {ERROR, READY NOT CLEARED
BR 744

JREADY SHOULD RETURN AFTER INTENSIFY SET

7151 INC @SCSR SENABLE INTENSIFY
MOV #=200,%0
INC X0
BNE ~ ,=2 GDELAY
TSTB  @SCSR © 11S READY SET
BMl 116 4
HALT JERROR READY FAILED TO SET AFTER INTENSIFY
BR L5 :
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JTEST DISPLAY INTERRUPT ENABLE
JTEST PROPER VECTOR RETURN
JTEST READY TO CAUSE INTERRUPT

p@2122 812777 ©B@2176 176672 Tiés MOV #T716B.,85YEC FINITIALIZE INTERRUPY RETURN
252138 E€L2726 dG00776 MOV BSTACK,» %"
@B2434 3885777 176654 ¥8Tg ®SCSR
282148 100402 ] BMI T164A
gR2142 BBOBGE ’ HALY 1READY NOT SET
gB2144 0BBBE766 o BR 716
2024146 B12767 CBT140 175622 TLi6At MOV #i4p,cC $SET PROCESSOR PRIOREITY LEVEL 3
82154 G1L2777 @9618L 4176632 MOV #181,@SCS8R JENABLE INTERRUPT AND INTENSIFY
go2162 BL2700 4177680 MOV #=200,%08
pe2166 0B5z200 : . INC b4
g@2178 BB13176 BNE Y
g@217¢ ©0OG000 HALT $ERRGR, DION'T FIND INTERRUPFY
pE2174 BBE7S2 B8R 7164
B@2176 4188777 176612 . 71681 Y878 &SCSR $RETURN HERE AFTER INTERRUPT
pE22@82 4106492 BM I 717 )
pg2204 @OPEGSE HALT : JERROR, RECEJVED INTERRUPY BiT READY NOT SET
pe2296 @OB745 BR Ti6 . )

) $TEST THAT BISPLAY DOES NOT INTERRUPT WITH PROCESSOR PRIQRITY 4
g82218 @12767 000280 175568 Ti7% MOV #29@,CC JSEY PROCESSOR PRIORITY LEVEL 4
p@2216 812777 Bp2269 176576 MOV BTL7A:8SVEC FINITIALIZE INTERRUPT RETURN
p@2224 Bl2706 0@L776 MOV #STACK, %6 i
gE2239 B12777 060161 176586 MOV #1631 .88CSR FINITIALIZE DISPLAY
§B2236 @12708 177600 MOV #=2068: %9 i
paz242 @65200 inNC %8
p@2244 BBL376 BNE =2 ]
gR2246 185777 41768542 ¥$78 aSCSR 1% READY SET?
pg2252 102424 BMI 718 , )
pe2254 200000 HaLY JERROR READY NOT SEY
pB22%6 @OB754 BR 717 : :
pgo2260 2000082 71748 HALT . IERAOR INTERRUPT SHOULDON'T OCCUR
pg2262 0PB752 ) B8R 717 IMITH PROCESSOR PRIQRITY 4,

JEND OF BASIC TEST .

g02264 0P0POS T16% RESET ) R
2B2266 0808267 176534 i{NC BELONT :
g@2272 0041422 ) BEG BELL
ge2274 000167 176544 ’ JMP 0 : : ( - :
PR23008 185777 176504 BELL? TSTB 8TCSR JIRINE BELL EVERY 180 PASSES
gp23@84 100375 - ‘ BPL o4 , :
ge23@6 B1l2777 @R0287 176476 MOV #207,@TOHR
PP2314 08PB167 4176548 . : JHP CSRTST




pg2320
pB2324
002330

6B2332
pR2336
202342
pB2359
pP2356

pg2360
pe2364
292378

282372
202376
gg24@2
pe2440

pa2446

- p02424

- pB2432

282436
pO2442
202450
pp2452
PP2454
Pe2460
202462
202464
PB2466
pR2472
P@2474

vee3

ple700
ple7o1
ppo4g4

gl6702
Fl1e7gay
g12767
pL2767
pBB417

gi16700
916701

208404

ale7o0
@16701
16767

‘Bl6767

212767
@12777

216783
gie702
852777
205814
p69218
#05277
geegsy
221003
84372
16719
20e779
pRoge2

19~-DEC~70

176472
176472

176462
176454
03774
204008

176432
176430

176422
176414
176372
4176366

eseL4g

802474
176358
pB0Bs4

200109

176334

176342

176436
176426

476374
1763780

175352

176372

176344

15112

PAGE 8

7N

./

,D!SPLAY HORIZONTAL LINE USING INTERRUPI, NON STOFZ DISPLAY,

JSET HIGH LIMIT
JSET LOW LIMIT

3OISPLAY HORIZONTAL LINE USING INTERRUPT, STORACZ DISPLAY

PICET MOV XREG, %0
MOV YREG, %1
BR P8
JDISPLAY VERTICAL LINE
PICEAT MOV YREG, %@
MOV XREG, %1
PBY MOV #3774,HIGH
MOV #4000, LOW
BR PD
PICLL MOV XREG , %0
MOV YREG, %1
BR PC
JDISPLAY VERTICAL LINE
PICiAT MOV YREG, %0
MoV XREG ,» %1
PCI MOV LOWLMT,LOW
MOV HILMT,HIGH
JCOMMON SECTION FOR ALL LINES
PDI MOV #149,CC .
MOV #PORET,@SVEC
MOV HIGH, %3
MOV #4,%2
. BIS #100,@SCSR
CLR (1)
PEY ADD %24 (0)
INC #SCSR
WALT
CMP (B),%3
BNE PE
MOV LOW, (@)
BR PE*2
PORET: RTI

SSET LOW LIMIT
ISEY HIGH LIMIT

$SET PRIGRITY 3 , ;
PINITIALIZE INTERRUPT VECTOR

JINITIALIZE INCREMENTS BETWEEN POINTS

P INTERRUPT ENABLE

} INCREMENT
JINTENSIFY

JDONE ALL POINTS?
INO o y
IYES RE-INITIALIZE
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JPINGUSHION

JPLOT A SQUARE FROM LOWER LEFT TO LOWER RIGHY TO
JUPPER RIGHT TO UPPER LEFT TO LOWER LEFT,

JNON STORE OISPLAY

pP2496 (12767 @P3774 176382 PIC3! MOV #3774 ,HIGH
gB2584 (12767 1740808 4176272 MOV 174038, QW
82512 0604906 : 8R PI1C3B
1STORAGE DISPLAY
gO2514 16767 476260 176262 PIC3A: MOV LOWLMT,iLOW
BP2822 Q16767 176254 176256 MOV HILMT HIGH
PR2538 @16781 476282 PIG3B: MOV XREG, %1
802534 @16792 176263 MOV YREG, %2
02548 Q16793 176250 MoV SCSR, %3
pp2544 012704 POEGC4 MOV #4,%4
02558 012767 QOB34Q 178228 Mov #3409,CC
.@@2556 @ie777 476222 4176232 P31 MOY LOW,8XRES
@P2564 @E16777 {76214 176226 MOV LOW,@YREG
‘ tDRAW BOYTOM LINE
gE2572 016768 176210 MoV HIGH, %0
@B2576 @12713 02009040 MOV #19,(3) SENABLE INTENSIFY ON LOADING X
gB2682 185713 - P3As TSTB (3 i
Ap2684 106376 BPL Y- JHAIT FOR READY
gP2686 B6@411 ADD 4, (1) :
002618 Q20911 CHP %@ (1) JDONE ALL POINTS?
82642 B8B1373 BNE P3A 1ND
JDRAW RIGHT -LINE )
392614 012713 ppo02@ MOV #28,(3) JEMABLE INTENSIFY ON LOADING Y
0p2620 195713 P38} ¥STB (3)
p@2622 100376 : : BPL ym2 t14A1T FOR READY
@02624 PB6P412 ‘ ADD %4, (2) , - i
02626 20842 CHP %@ (2) FDONE ALL POINTS?
P62638 001373 BNE P38 ING
- JDRAW TOP LINE . i
g02632 812713 0299010 MOV #10,¢3) ' JENABLE INTENSIFY ON LOADING X
092636 @L6700 176142 - MOV LOKW, %8 ‘
pR2642 105713 P3CH 7ST8 (3)
gP2644 100376 » 8PL 2 JWAIT FGR READY
2@2646 1604134 o “SyB %4,(1)
p82658 928011 ' CMP %0, (1) JDONE ALL POINTS?
p@2652. 8081373 ‘ © . BNE PIC iNg
' . JDRAW LEFY L INE _
'BP2654 012713 080020 . MOV #20,(3) JENABLE INTENSIFY LOADING Y
pP2660 105713 P30 1S78 (3} '
gp2662 108376 ' 8PL -2 JHATIT FOR READY
pR2664 160412 suB %4,(2)
pR2666 220012 CMP %084 (2) JDONE ALL POINTS?
@B2670 981373 ‘ "~ BNE P3D INO

PR2672 @PB731 BR P3




pE2674
0a2782
zR2710

pB2742
882729
02726
pBe732
682736
ppe742
pB2746
BR2752
pa2756

2027689
oB2764
ga2766
@02770
202772
‘PeeT74
-P2776

03888
- PEINBS
pa3eLe
283812
223044
293816
203p20
203Ip22
2O3p24

vee3

#12767
#12767
peg4né

Blev67
@16767
gie7o1
Ble7@2
gi16793
Bié70¢
12724
Bie7i2
g11211

B12743
185713
108376
P62412
poBaLl

P21100
VBL37°2

gie712
B16711

185743

468412
‘68411

B2y100

801372
008752

19-DEC~70

224008
283774

176862
176856
176064
176862
176052
176040
podoz4
176626

‘200010

176602

478774

178102
176876

176064
176060

15110 PAGE 18

-

()

1PLOT AN X WITH NON“STORE DISPLAY

#1041 #OV #4000,L0W
MOV #3774, HIGN
BR PIC4B
1PLOT AN X WITH STORAGE DISPLAY
PIC4AT MOV LOWLMTLOW
MOV HILMT,HIGK
PiC48: MOV XREG, %1
MOV YREG, %2
MOV SCSR, %3
MOV HIGH, %8
MOV #4.%4
Péi MoV LOKW,(2)
MOV (21,(1)
JPLOT LINE BEGINNING IN LOWER LEFT CORNER ;
- MOV . #BL0,(3) SENABLE INTENSIFY ON LOADING X
P4AT  TSTB  (3)
BPL =2 : :
ADD %4,(2) 144 F0 Y
ADD %4,(1) fed 70 X
CHP (1),%0 iDONE?
BNE PAA INOD
JPLOT LINE BEGINNING IN UPPER LEFY CORNER
N MOV HIGH, (2) V
MoV LOW. (1}
P4B} TS78 (3)
BPL .'2 .
- syB X4, (2) o4 TO Y
ADD %4,(1) jed T0 X
CMP {1).%8 jDONE?
BNE P4B IND
BR P4



4,2,8

4,2,9

4,2,19
4,2,11
4,2,12
4,2,13
4,2,14

5.
5,1

5,2

STORAGE DISPLAY

ADDRESS TEST

234 DISPLAY HORIZONTAL LINE

248 OISPLAY VERTICAL LINE

244 DISPLAY SQUARE .

2580 DISPLAY X

254 DISPLAY ALPHA=NUMERIC CHARACTER SET
260 PHOSPHOR AND ERASE TEST (1ST QUADRANT)
264 PHOSPHOR AND ERASE TEST (3RD QUADRANT)

" PROGRAM AND/OR OPERATOR ACTION

LOAD PROGRAM INTO MEMORY,
SELEET TEST BY LOADING APPROPRIATE STARTING ADDRESS,
PRESS "START®

OPERATING PROCEDURE

COMMAND AND STATUS REGISTER TESY

i.
2+

NON-
1,

2

LOAD ADDRESS 208,

PRESS "START",
PROGRAM WILL R!NG BELL AFTER EACH 188 PASSES THRU TEST,

STORE DISPLAY TESTS

LOAD APPROPR!ATE STARTING ADDRESS (264:213»214,g237224 OR 238},
PRESS "START",
PROGRAM WILL DISPLAY SELECTED TESY ON SCOPE,

STORAGE DISPLAY TESTS

1.

2,

DETERMINE -IF SCOPE IS SET UP FOR + DAC VALUES (1ST QUADRANT)
OR - DAC VALUES (3RD QUADRANT), IF IT IS SET FOR + VALUES

'NO PROGRAM MODIFICATIONS ARE NECESSARY: GO T0 STEP 3,

IF .-THE SCOPE 1S SET FOR ~ DAC VALUES THWO ADDRESSES IN
MEMORY MUST BE MODIFIED!

ADDRESS ~ CHANGED FROM NEW VALUE

1080 pocoop 174000
1802 po3774 : 177774

LOAD APPROPRIATE STARTING ADDRESS (234.,240,244,250 QR 254)

PRESS "STARTY,
PROGRAM WILL DISPLAY SELECTED TEST ON SCOPE,




2@3274
33300
pB3304
p93306
gB3312

pR33L6
293324
93330
083334
203336
pP3340
983342
203346
pB3350
gg3382

pe3IIS6

293360
pe3362
#B3IT64
203372
PO3376

803400

po34p2
ﬂ3404

20341
803422
003426

03432

283434
203436
203442
203442
‘203444
- P@3446
003450
203452
083454

- BB3456

ve83

12704
@12703
peR4p4
012704
212703

B127.7

pBsE77
188777
162982
poooee
go0B766

812708

eB5200
pB1376
185777

109402
200008
800767
952777
1085777
108902

poooee
@e0745

485777
188375

gLée700
grLe791
g1e67p2
gi2712
glo411
012410
gP5242

465712

180376
1603108
281373

160311

001379
p00000
2008717

19=-DEC-78

293776
gpéae?

Ry I

177776

09004
175464
175468

1776080

175436

eespa?2

175416

175404

4175400
175376
175366
pRove4

175470

475422

15148 PAGE 12 (i/) \\
/ N
LTE8T STORAGE SCOPE ERASE (BIT 1)
1PLaT EVERY 2ND POINY ON FACE OF 8{ 3f 1 SYORE #0DE
P THEN HALT.
JPRESS CONTINWE T0 TEST ERASE,
ERASE: 40V #3776, %4 1107 QUAD
o #2,%3
BR ED
ERASELT MOV #4000, %4 1350 QUAD
HUV #"20%3
JTEST READY AND INTENSIFY WITH STC2Z MODE
£Q! MOV #4,@5CSR 1827 STORE wOLDF
INC 88CSR FINTENSIFY
TSTR @SCSR ;f‘ﬁ READY CLEAR
BPL  ERA °5
HALT ;kﬂROR. READY DIDN'T CLEAR
B8R EQ
FBA1 MOV #=200,%0
INC %8
BNE Y sDELAY
TST8 @SCSR 518 READY SeT
L) E2B ; ,
HALT " ;ERRDR., RFADY FAILED TO SET
BR EgA :
E@B}Y BIS #2,8SCSR ITEST ERASE
S78 @SCSR _
BPL 1o tDID READY CLEAR?
HALT JERROR, READY NOT CLEARED BY ERASE
BR (£
EBC1 ¥STB @SCSR
. BPL v =4 IWAIT FOR READY
ERASE21 MOV XREG, %0 JMOVE ALL PRINCIPAL VALUES T0 REGISTERS FOR spzso
MOV YREG, %1
MOV SCSR, %2
MOV #4,(2) JENABLE STORE’
MOV %4, (1) §3776 TO YREG
ELl MOV %4, (8) 13776 T0 XREG
E21 INC (2) © JINTENSEFY
TSTB (2)
BPL =2 JWAIT FOR READY
sSyB %32 J=2 FROM XREG
BNE B2 soo AGAIN IF XREG NOT EQUAL Y0 0
sys X3, (1) }=2 FROM YREG
BNE EL IDO AGAIN IF YREG NOT EQUAL TO @, .
HALT ‘ JSTOP SO THAT OPERATOR MAY INSPEET PHOSPHOR

BR L EB 100 AGAIN
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pz3g26
g83032
oB3636
pa3ga2
Bo3gés
BE3054
pR3B62
83070
@a3e76
ge3ie2
03106
pB3114
p@31206
pR3422
2@3136
pa3136
pB3144
p@3152
203160
p@3164
283170
gp3176
pBa3age
po32p4
283206
pa32Lp
p@3212
603244
BpP3246
po322p
p@3222
pB3224
ge3226
pe3230
983232
pB3234
p83236
p@3240

003242

P23244
pB3246
203250
pP3252
- B0B3254
pR3256
03260
BB3262
2R3264
23266
203270
pa3zre

vees

Bl2706
316705
pl27e4
285877
612767
812767
#12767
812767
gi7782
pa4a767
géar67
BAS367
gB1368
812777
812767
BLe767
gLa7e7
BLéve?
gi77¢2
pEa767
862767
pBS5367
PRL366
ges718@
ppased
LT
geaga1
poagag
go4s10
204216

ge4apo2

@P4@33
pe4ag71
pR3756
904233
pBages
po4ge2
2040871
eg4122

pB3775
2e4pa2
pe4aase
po4po2
204033
204071
203756
p04p33
204064
po4go2
pR4g7y
go4122

19-DEC-78

288776
175756
¢pd022
175746
176422
zoooeo
2E2BL5
p@3212
230106
292548
6pdpe2
@eoes6

fe2004

176400

177088
eo0g14
203244
2ee024
202426
gaoge2
208024

P2365¢
pEe64o
pBeLLé
ppeLie

2000874

- 178664

gee566
pEa556
6Pap34
002930

ppaaL2

15140 PAGE 11

SDRAW LOW AND HIGH INTENSITY

PIC5T MOV #STACK, %6
MOV SCSR, %5
MOV #SCALE2.%4
CLR @SCSR
MOV #176488,5P0S
MOV 8, YPOS
MOV #13 ,PSCNT
MOV #LOWINT,PSPNT
PICSAT MOV @P5PNT, %2
~ JSR X7, CHAR
ADD #2,P5PNT
DEC RECNT
BNE PIC5A
MOV #4,8SCSR ,
MOV #176400,XP0S
MOV #177080,YPOS
MOV #12,,PSCNT
MOV - WHINT,PSPNT
PIC5B: MOV~ @PBPNT,%2
~ JSR X7, CHAR
ADD #2,P5PNT
BEC PSENT
BNE P1C58
BR PIC5
PSCNT: @
PEPNT: @
LOWINTS {
0
W
SPACE
1
N
TA
£
N
s
!
T
¥
HINTE M
1
SPACE
1
N
T
£
N
s
!
'
Y




T
R
i

,%fg <i:fPALXil
o

303460
pB3466
pE3474
283590
ga35p4
283542
PR3546

023528
pP3s5286
203534
283542
g@3546
PR3I582
ge3556
‘283562
PB3564
2@3572
283576
‘PB36p2
BB36P6
783642

PP3634

283646
pa3624
283630
223634
203640
283642
03644
pR3646
pB3I650
2036862
203660
203666
203672
- PR36T4
003676
283704
g03740
po3712
PR3744
283720

2083722
P03724
L.003726
203739

voB3

§12767
B12767
212704
127906
252777
B04767
800768

B16767

BL67..7

gez767
gL27p4
pi27g6
285877
go4767

BB0756
‘@12767

816705

B12792
224767
7085267
864373
2ev207

BL6767

@52715

@127080
#1278
412283
400010

185715

408376
816777

16777

P60467

pB5201
pP1362
816767

260467 .

095200

B01350 -

260467
p002087

200000
pooean
Bo2000
peogeL

19-DEC-70

174002
ppeoee
29022
000776

2p2004

200046

175254

4175246

2g20e0
oo
pee776
175236

2ooee2

4177734
175216
2@3732
Pe0oLB
200114

gpei0e

Bo0020

177773
177771

ppoo4s
gooo36

202030

ppBo26

2000814

20004

Ppo236
pR0226

178382

pEoL76
pEBL66
P80160

geeL34

poeiné

175436
475132

208016

15140 PAGE 13 ™

JPLOT NOK STORE CHARACTER SET

FINTENSITY HWIC

sCHARACTERS PER ROW

JENABLE INTENSIFY ON LOADING Y
FINITIALIZE COLUMN COUNT
JINITIALIZE ROW COUNT

JPUT CHARACTER POINTS IN X3

IND

o1 TO ROW
IFINISH ROW ; :
JREINITIALIZE ROW FOR NEXT COLUMN

Is1 TO :COLUMN COUNT

1EXIY

JCONTAINS Y POSITION AT ANY GIVEN TINME
JCONTAINS X -POSITION AT ANY GIVEN TIME

pICé: HOV #1740060,%xPOS
MOV #B,YPOS
MOV #SCALEZ, %4
MOV ESTACK %6
BIS #4,@8CSR
JSR %7,P1C6B
BR PICS
jPLOT STORAGE DISPLAY CHARACTER §ET
PiCéAs MOV LOWLMT,XPOS
MOV LOWLMT,YPOS
ADD #2000,YPQS
MOV #SCALEL, %4
MOY #STACK» %6
CLR &SCSR
JSR X7:P1CéB
- BR - P1CéA
P1C6Bs MOV " #=36,,CHRCOL
MOV SCSR, %5
. MOV #Ao %2
GENL JSR %73 CHAR
INC CHRCOL
BNE GEN1
RTS X7
JPLOT CHARACTER
CHAR1 MOV YPOS,YPT
B1S #28,(5)
MOV #=5,%0
CHARY: MOV #x7,%1
~MOVB (2)+,%3
CHAR2: . ROLB %3
BPL ‘CHAR3
TSTB (%)
BPL =2
MOV XPOS, 8XREG
MoV YPOS,@YREG.
CHAR3$ ADD %4,YPOS
INC %31
BNE . CHAR2
MOV YPT,YPOS. -
~ADD X%4,XPOS
INC X0
BNE - CHAR1
ADD X4, XPOS
RTS %7
YPOS! 2
XPOS1I 2
CHRCOL®. @
YPTI ]
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202732
663733
BE3734
083735
983736
983737
083748
883741
pR3742
pB3743
pe3744
063745
003746
983747
 p@3750
893754
903752
803753
083754
083755
283756
283757
263760
203764
203762
883763
283764
283765
203766
203767
283770
803771
283772
083773
283774
283775
803776
083777
004000
RIIITH
204202
004203
g04pp4

pR4A0BS5

po40R6
204007
204010
ge4g11
po4p1L2
6049013
- pBagL4
0B4gL5
pe4gLé
PO4RL7

176
21
ge1
g21
176
177
111
111
113
gee
B76
183
1831
161
ga2
177
104
183
183
@76
177
111
111
111
181
177
o1
211
911

0p1
976
104

121
121
ge2
177
g1o
019
p1p
177

. peo
181

177
1a1

geo
g6

100
100
1¢@

277

177
210
024
@42

19-DEC=-70

15119

At

B

Ci

1]

£l

Fi

Gi

Wi

11

oy

Kt

PAGE 14

+BYTE

«BYTE

»BYTE

«BYTE

+BYYE

«BYTE

(BYTE

+BYTE

JBYTE

+BYTE

+BYTE

176,21,21,21,176
177,111,115,111,66
76,101,101,101,42
177piz1.1z;51z1.7e
177,111,114,111,104
177,11,11,11,1
76,101,121,121,62
177,12,18,10,177
0,101,177,101,8
60,108,100,100,77

177,1¢,24,42,1081




TTRALXLL vE83

604022
0p4023
pg4ag24
084825
pR4g26
gg4a27
004036
204031
pE4632
224033
. p84934
PBADEE
204836
poag37
‘p24240

podpay

‘pgég4z2
poega3
-0g4044
pgép4s
- peap47
p040858
gPags],
904752
804853
po4054
pP4955
pR4p86
204887
PP4g60
p04064
pRAge2
2B4063
po4p64
pg4065
- BO4066
oo4067

204078

2o4671
pRag72
284273
pP4a74
204075
24076
p24077
- gR4ien
pR41ot
704192
204103
po4104
pR41@85
PB4106

181
177
100
i¢¢
102
188
177
pa4
18
a04
177
1.7
204
910
gae
177
g76
ig1
el
181
876
177

B11

211
711
Boé
276
181
121
141
176
4177
214
931
@51
106
g46
111
111
113
P62
001
ol
177
201
201
277

108
100

100
077
237
240
100
040

19-DEC-78

15112

ME

Nt

0t

Pi

Q1

R

St

T4

U

Vi

PAGE 14g1<::>

(BYTE 177,1006.1068,100,108
WBYTE 177,4,10:4,177
«BYTE 177,4,10,286,177
«BYTE 76,181,101,104,76
+BYTE 177,11.11.1;:6

BYTE 76,1P1,121,144,176

«BYTE 177,41,31,51,186

«BYTE 46,111,111,111,62

JBYTE 1,1,177,1,1

«BYTE 77,100,100,108,77

\BYTE 37,40,100,40,37



PALX11

pE4167
BEaLLD
pB411]
@e4142
‘P84143
pEdLLd
284115
ga4146
BE4147
peda128
g@412%
gga122
pB4123
pB4124
p84125
pB4426
pR4127
pB4130
pE413%
pB4132
P04133
g04134
pEAL35
PP4136

084137

P04140
pE4A141%
p04142
BR4143
P04144
2043145
PB4146
PB4147
204150
pB4151

PP4152

204153
004154
 PR4155
0B4156
204157
pBA4160
804161
804162
204163
B04164

204165
204166

204167
pR4170

- PP4171

P04172
PPA1L73
pe4174
0B4175

VBE3

237
177
20
210
g2e
177
143
824
219
824
143
223
o4
170
po4
803
141
i21
111
185
103
8o
ig2
177
ip0
008
142
121
111
185
1pe
g42
121
111
111
066
230

g24 .

pa2
177

@28
847

i85
105
105
271
@76
111
111

111

a62
101
@241
- B21
211

19~DEC-70

15110

Wi

Xt

Yi

F2]

N1t

N21

N3 1

N4t

" N51

NG

N7 §
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+BYTE

,BYTE

+BYTE

«BYTE

BYTE

BYTE

WBYTE

~ WBYTE

+BYTE

WBYTE

+BYTE

177,20,16,28,177
143,24,10,24,143
3:4,470,4,3
;41.121.111,125,1e3
B,102,177,100,2
142,121,111,103,182
42,1?1,111,111,66
38,24,22,177,28
47r105,1zs,1z5,71
76,111,111,111,62

101,41,21,11,7




<::;ALX11
404176
gB4i77
904200
284201
284282
p04203
304204
284205
004206

004207

pe4240

pRe211.
gg4212

pB4214

pB4245-
peé246.
ppe2L7
0gA220

264221
204222

veas

g7
66
111
111
111
B66
46
111
111
111
g7+

270

121
111

185

876

geg
cep
pag

gee

geo:

go4224

19-DEC-70

15148

N8

N9

NE 1

SPACE:

PAGE 14«3 /

«BYTE 66,111,111,111,66

+BYTE 46,111,111,111,76

+BYYE 76,124,111,1085,76

,BYTE 2,0,0,0,8

+EVEN
«END



PALX1L
A

B
BELCNT
BELL

C

cc
CHAR
CHARY
CHAR2
CHARSJ
CHRCOL
CSRTST
D

E

E@

EQA
E@B
g@e

£l

g2
ERASE
ERASEL
ERASEZ2
F

G

GEN1

H

HIGH
HILMT
HINT

vees

283732
BB3737
pBLB26
822300
283744
177776
83616
pE3634
303642
BE3666
gB3726
BELo3e
BE3754
p83756
PR3346
@e3342
PP3364

po34G4

PE3434
CIRERL)
BB3274
#B3306
p@3442
gB3763
683779
283602
803775

peipe6

ge1@02
pe3244
p049p2

g04007

po4g14
204021
201004
p03212
201000
221024

004026
204933

pB4211
0904434
@04141
gR4146
gE4153

pP4L6@

pR4165

P04172 -

204177
pP4204
00240
20440

i9-0EC-70

p
PEBREY
P3
P3A
p3B

P3C

P30
P4

Pé4
P4B

- PBCNT

PSPNT
PB
pC

15116

pP4p45
pp2474
682556
eB2682
62620
po2642
8@2650
g@2752
062764
g23pi0
po3286
pR3219
pE2342
pE2482
po2416
gp2452

¢g2320

pE233z2
22388
goR372
BB2476
pE2544
pB2530
gB2674
82742
862726
Be3g26
203976
683168
FREL T
pB3s28
pe3564d
Bp4g52
pe4ps7
poagss
288351
gpbpz2

 ppLedi4

pB4246
177578@

8e8776.
pgig22

294071
201044
Gpipe2
2BL434
ApL460
201504
201530
PB1554
pRle08d
001624
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T11E
712
T12A
713
T13A
T138B
Ti4
T14A
7148
ti5
Tié
7164
7168
47
TL7A
Ti8
T2
73
T4
T4A
T48
75
T5A

758 .

76
T64
T68
¥7
T74
778
78
79
T94A
TCSR
TDBR
v
v
W

X
XPOS
XREG
Y

YPOS
YPT
YREG
2

201650
801674
peL720
pRL744
#g1756

292082

242020
292632
282886
po2674
pp2122
202146
802176
pe2218
2022690

pE2264

281166
291124
pe1150
201156
paLL76
201234
881212
201232
pB1240
881282
p@1272
pR1382
813414

#01334

BBL344
291364
201418
201610
pe1612
pR4p76
004183
oB41108
g@4115
983724

201616

504122
483722
283730
301020
804127




