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1. OS TRACT 0 
THIS PROGRAM TESTS TME AA11~A,81L SCOPE CONTROL, X AND Y AXIS 
DAC'S AND EACH or THE THREE AVAILABLE SCOPES (TEKTRONIX ~11 
STORAGE DISPLAY UNIT, TEKTRONIX RM503 OSCILLOSCOPE1 OR VR12 
POINT PL-OT DISPLAY), 

'2 , RE Q U I R E MEN T S 

2 .1 EGlUI?MEN'T' 

,po~p..;_1.112'0 

·A-kt1~ .. o ·o:AC .CO;NTROL w I lM :AN AA11·-A ,a, OR e SCOPE CONTROL • 

. 2,2 .SlOR A.GE 

TH:E . P-RO.G4tA·M OCCl:JPTES MEMORY f RO·M 0 TO ,4222, 

3. 'LOAD lNG ,;f.lROcrnuRE 

.3,1 METHOD 

d)'Rttcg:aust£ F"OR ·NOIH4AL BJ-NA'.RV TAPES SMOULD BE FOLLOWED. 

:1, -'kB:SO,~-U"T:E --LO~A~OE;R ·flitUST ::'9£ IN· MEMORY, 
.:2, -~~W',A:c~E '.::B l:N~RY ";'l'SAP£ ·1:N :-~R:£AOE'.R, 
:J, .. Ll)AO ~·1rooR~£SS ;t67;52!i0 .(~·•0.ETERMINEO BY ADDRESS ·'Ofr L.OADER>. 
::4 • ,:-PREs~s ''":ST-A:f:n'" : ( P·FC'O'.GRA'Jll w I LL : L 0. 0 ) • 

4 , :;ST~ART N'rG ;:p R O:CEOURE 

4 , 1 CONlR'OL -.~sw I nz,H :':SETT I NG;S 

·"N.Q:N'.E 

,_4, 2 STAR'T ING :AOO'RES·S 

~NON-ST.ORE: 0 l'SP.L·AYS 

:cAO;D·R.£-.SS ·TEST 

;,4 ,,2 1:1 .2·0;i21 ·e.OMMAND ANO STATUS REGISTER TEST 

:4 t 2. 2 204 OISPLAV 1-!0R I ~ONTAL LINE: 

4,2,3 21'0 OISPl.AY VERTICAL LIN£ 

4,2,4 21'4 DISPLAY SQUARE 

'4,2 '5 22121 DISPLAY x 

4,2,6 224 DISPl.AY L.Oltl AND HIGH I NH:NS ITV 

4,2,7 230 DISPLAY Al.P~A .. NUMERIC CHARACTER SET 



5,4 PHOSPHOR AND ERASE TEST 

1, OETERM!NE Ir SCOPE IS SET UP POR 1ST OR JRO QUADRANT, LOAD 
APPROPRIAlE STARTING AODRESS (26~ - 1sr QUADRANT, 264 ~ 3RD 
QUADRANT> 

2, PRESS "START" 
PROGRAM WILL JNTENSIPY PHOSPHOR 

3, OPERATOR SMOULD INSPECT PHOSPHOR FOR DAMAGE, 
4, PRESS "CONTINUE" TO TEST INTENSIFY ANO READY WITH STORE 

MOOE SET ANO. ERASE, 
PROGRAM WILL TMEN REPEAT TEST, 

6, ERRORS 

6,1 ERROR REPORTING 

tr AN ERROR OCCURS CURING TME COMMANO ANO STATUS REGISTER 
TEST OR PHOSPHOR AND ERASE TEST, TME PROGRAM WILk HALT, REGrSTER 
0 WILL CONTAIN EXPECTED VALUE or DAC. 

TO R£SUMf? TESH·NG PRESS "CONT I NUE:'', IF' IT IS DES I RED TO LOOP 
ON TME TEST THAT FAILS R£PLACE THE HALT INSTRUCTION WITH A 
240 C NOP), 

NO ERROR CONDITIONS ARE GIVEN OURlNG OTHfR TESTS, 

7, RESTRrCT!ONS 

NONE 

8, MISCELLANEOUS 

t,1 EXECUTION TIME 

CSR TEST " THE TELETYPE B~~L WILL RING APTER EVERY 100 PASSES 
WHICH IS APPROXIMATELY EVERY 30 SECONDS, 

PHOSPHOR ANO ERAS£ TEST ~ IT TAKES APPROXIMATELY 2 ~INUTES 
15 SECONDS TO COMPLETE ONE PASS THRU THIS TEST 

ALL OTHEA TESTS ~ N/A~ 

9, PROGRAM OESCRIPT!ON 

9,1 COMMAND ANO STATUS REGISTER TEST 

TEST OESCRIPT!ON 
T0-T7 THESE TESTS E~ERCISES TH£ X AND Y DAC'S TO MAKE CERTAIN 

THAT ALL BITS MAV BE SET, CLEARED AND READ BACK, 

TB TEST T~AT INIT CLEARED T~E FOLLOWING CSR BITS: 
LlGHTPEN FLAG (15), DISPLAY INTERRUPT ENAB~E (6), 
LlGHTPEN INTERRUPT ENABLE (5), MODE <4-3), INTENSITY C2) 
AND SIT READV (7), 

T9 TEST DISPLAY INTERRUPT ENABLE C6) MAY BE SET ANO CLEARED. 

Tl \ TEST LI GHTPEN INTERRUPT ENABLE ( 5) MAY BE SET OLEAREO. 



( 9' 1 

9,2 

c'O,) 
TE Sr OESCR I FT !ON 

T11 TEST MODE CONTROL (4-3) MAY BE sn AND CLEARED. 

T12 TEST INTENSITY ( 2) MAY BE SET AND CLEARE:D 

T13 TEST Tl-IAT READY ( 1) IS CLEARED WHEN x DAe IS LOAOED 
\.J!TH MODE 01. 

T1f$ TEST mu READY en IS CLEARED WHEN v DAC IS LOAOEO 
WITH MODE Ul, 

l15 TEST T~AT READY ( 7) WILL RETURN (SET> AF'TER IT HAO 
BEEN CLEARED BY I NT ENS I F"Y, 

TU TEST TMAT OISPLAV INTERRUPT-ENABl.E ( 6) W ILi.. ALLOW 
READY en TO INTERRUPT TO VECTOR ADDRESS 140 WHM 
PROCESSOR PR I QR L'fY LEVEL 3, 

TH TEST Hb\T OISPLAV OOES NOT INTER~UPT WITM PROCESSOR 
P;R I ORT1''Y LEVEL 4,, 

OlS:P:LA't' lrfO,RllO.NTAL LlN'.E CSTOIUGE ANO NON·STORAGE) 

A ·M·o:RrcoN~l·AL L tN·E l·S D'J:SP.L;·AYED O·N THE SCOPE BY IN I TIA LL y 
SETTlNG Nt£ X ·A;NO ·Y .OAC''S TO ~ERO ANO THEN INCREMENT I NG 
THE X VAi.VE WHlL£ M:OLDlNC TH£ Y VALUE AT ~EAO, THE POINTS 
A.RI 0 I'S,P·L.·AYEO U'.SlNG THE DISPLAY INTERRUPT ENABLEO, 

9,3 ·ots·P·LA.Y VERTICA·L LINE (STORAGE ANO NON ... STORAGE> 

A ·V£RTTCAL. .llNE lS 0 tS'l'LAV£D ON TM£ SCOPE: IN Tl1E SAME MANNER 
AS :roR A HORUON'T':AL. LINE (REF' 9,2) E)(CEPT NOW THE y VALUE 
IS INCREMENTED WHlt..E HOLOING THE X VALUE AT i!ERO, 

9, 4 DlSPL.AY SQUARE (STOfUG.E ANO NON ... STORAGE) 

A SQUARE IS DI!PL.A.YE.O BY INITIALLY snTING THE x ANO y VALUES 
TO ~[GATlVE FULl SCALE• ~MEN X IS !NCREMENTEO TO POSITIVE 
·S·CAU <BOTTOM L.INE> THEY Y IS INCREMENTED TO POSITIVE F'ULL 
SCALE <RIGMT llN~) TMEN X IS DECREMENTED TO NEGATIVE F'ULL 
SCALE <TOP LINE> AND FINALLY Y IS DECREKENTED TO NEGATIVE 
F'ULL SCAL.E CLEF'T LIN(), MOOE 01 CINTENS!FY ON LOADING X) 
AND MODE 1~ CINTENSIF'Y ON LOADING V) ARE USED, 

9,5 DISPLAY X (STORAGE AND NON~STORAGE) 

AN X IS OlSPL.AYED BY INITIALLY SETTING lME X ANO Y VALUES 
TO NEGATIVE FULL SCALE AND TMEN INCREMENTIN~ BOTH TO POSITIVE 
FULL SCALE CLOWER LErr TO UPPER RIG~T DIAGONAL> THEN l IS RESET 
T 0 NE G·A-'f I VE FULL SC ALE , Y REM A I NS AT P 0 S IT I VE FULL SC ALE AND 
TM(N X IS INCREM£NTED WHILE V IS OEC~EMENTEO UNTIL BOTH REACM 
FULL SCALE AGAIN (UPPER LEFT TO LOWER RIGHT DIAGONAL), KOOE 
01 <INTENSIFY ON LOADING X) IS US[O, 

/.\ 

J 



9,6 DISPLAY LOW AND HIGM INT£NSITY CNON~STORAGE ONLY> 

TH£ TEXT "LOW INTENSITY" IS OISPLAYEO IN LOW INTENSITY, 
THE fEXT "MI INTENSITY" IS DISPLAYED IN MIGM INTENSITY, 

9,7 DISPLAY ALPHA-NUMERJC CHARACTER SET <STORAGE ANO NON STO~AGE> 

THE ALPHABET AND NUMBERS 1 THRU 0 ARE DISPLAYED, 

9,8 PHOSPHOR ANO ERASE TEST tSTORAGE ONL¥> 

EVERY SECOND POINT ON THE PACE OF THE SCOPE IS INTENSIFitO I~ 
STORE MOOE ANO T~EN THE PROGRAM W!~L HALT, THIS WILL ALLOW 
THE OPERATOR TO lNSPECT THE PHOSPHOR COATING ON TME CRT POR 
DAMAGE. AFTER -aEING SATISrIED WITH TME PHOSPHOR CONDITION 
THE OPERATOR MUST PRESS "CONTINUE"• NOW TMt FOLLOWING TESTS 
WILL BE MADE! 

1, WILL INTENSirV (0) CAUSE READY (1) TO CLEAR W!TK STORE MODE 
SET (2>? 

2, WILL READY R£TURN AFTER BEING CLEAREO? 
3. OOES ERASE C1) CLEAR R£AOYC7>7 

AFTER COMPLETION or THESE TEST TME SEQUENCE WILL REPEAT 
ITS£L~. TME OPERATOR IS RESPONSIBLE FOR DETERMINING 
IF ERASE (1) ACTUALLY ERAS[O THE sco,E, 
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0 
PAA11-Ai g, C SCOPE CONTROL TEST 
iCCPVRlG~T 1970~ DIGITAL EQUIPMENT CO~P., MAVNARDt MASS. 01754 
;JO~N RODENHISER 

t :::0 
,REPT 40 
,•2 
HALT 
,ENOR 
,•2 
~ALT 
,•2 
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MALT 
• •2 
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,•2 
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. t •2 
MAI.. T 
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,•2 
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,•2 
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t .. 2 
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,•2 
HALT 
,+2 
HAl.. T 
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HfliU4 U0136 ,•2 
0H136 UUH MALT 
000140 U0142 ,•2 
000142 00001210 ~ALT 

000144 000146 ,•2 
000146 000000 r!AI.. T 
000150 000152 , •2 
000152 000000 MALT 
000194 000156 ,•2 
000156 000000 MAL. 'f 
000160 000162 ,•2 
000162 000001 MAL. T 
01HU4 000166 .-•2 
000166 e00009 MALT 
01210110 -000172 ,•2 
000112 000000 MALT 
HUH U0176 ,•2 
0H116 (llirn0H MAL.T 

000240 NOP=240 
'1.71716 · CC 11 177i16 
000716 STACl<=716 
S, 71570 SR!G=l 77570 
90HU SCALU=U 
081U!22 SCAL.£2"22 
flJH2H ,=20QJ 

0H2H 010167 H0624 JMP eSRTST !CSR TEST 
000204 880167 H21UJ JMP PlC0 j MOR UONUL LI NE 
01210210 110167 002116 JMP PICU j Vf RU CAL LI NE 
0H214 100167 002256 JMP PtC3 JP!NCUSHiON SQUARE 
0210220 0H167 0024!ifJ JMP PIC4 IX 
000224 110167 H2516 JMP PIC5 JbOW ANO MIGM INTENSITY 
0H2H Hl167 013224 JHP PlC6 I Cl<WUC'f£R sn 
0H234 U0167 002120 JHP PIC1 ;STORAGE DISPLAY HOR!lONTAL LINE 
eJH20 000167 002126 JMP PICU jSTOAAGE DISPLAY VERTICAL LINE 
000244 IJ0016 7 H2244 JMP PIC3A JSTO~AGE OISPLAV SQUARE 
000250 000167 002436 JMP PI C4A iSTORAGE DISPLAY X 
000254 IUJ0167 003240 JMP PIC6A iSTORAGE CMARACTCR SET 
0H260 000167 0030UJ JMP ERASE I ERASE TEST (1ST QUADRANT> 
000264 eH16 7 003016 JMP E:RASE1 IERASE TEST (3RO QUADRANT) 



CALX11 Vl2l03 19 ... DEC .. 70 15!U F'AGE 2 

~ ~0UJ00 @=1!000 
00HHHll 000000 (HL,Mi a ·0 JCC 'f A I NS 174000 r OR 3RD GU A DR ANT 
001002 003774 i«I I l,,M'f i 3774 J Cf .A INS 177774 OR 3RO QUADRANT 
001012!4 121002100 LOW; 0 
00U06 0!Zl0012l0 H!GHI 0 
001010 1. 77564 TCSR; 3, 77564 
001012 177566 iDBR; 177566 
001014 176756 SCSRt 176756 
001016 :J,.76760 X~E:Gf 176160 
001020 1,76762 VREGt i76762 
001022 000140 S\IECt 140 
012JU24 (3001••4 u;ivEe; ,. 44 

0·01026 "0000el BE6CNTi 21 
0.01030 U2767 2.77634 1'.17110 CSRTST3 MOV #"'100., BfL.CNT 
001036 . U2767 0003'10 176732 MOV #3t4Ql,CC :sfT PRIORITY 1 

i U:ST XREG CAN BE SET ::; 0 
0UU4 -e.0~H'77 177746 'ffB. eL.R ~X~EG 
001050 U7712JID 177742 MOV 8lXREG,%0 
001&!154 0.01402' SEQ T:1 
0010§6 2100000 MAL.T U:RROR, XREG NOT CLEARED 

.0fi.H.060 U0771 BR T0 
J TEST TMAT YREG CAN BE SET A 21 

HU62 ·1MHJflJ77 171732 'f1' CL.R •YREG 
eJIU066 rtJ177fUJ 177726 MOV itYREG1%0 
HUJ12 eu 02 BEQ T2 
00:LlfJ14 0ia!UJQJ0 MALT iERROR, v REG NOT CLUREO 
0011il'16 .u0n1 BR T1 

JU:ST THAT XREG CAN BE SfT • -1 
eJliJUH .012777 171117 17'1110 'f2' MOV # ... 1,•XREG 
HUH lll177H 17771l14 MOV e»XREG1"0 
0HH2 2'227H 117111 eMP , .. 1,1dJ 
001116 121211402 SEQ n 
HUU IUJef~Hlf0 MALT JERROR, XREG NOT = ... 1 
HU22 11)00766 BR T2 

JUST THAT YREG CAN BE SET : ... 1 
HU24 012777 111717 171666 'f 31 MOV #•1.1@YREG 
0"1132 U7700 177662 MOV fYREG1%0 
GUJU36 ta 2 2 7 HJ 1717'7 CMP # ... 1,u 
00U42 0014~2 SEQ T4 
001144 '1Hil0000 MALT I ERROR, VREG NOT = .. 1 
001146 001217 66 BR T3 

J TEST nur XREG WI~L ACCEPT A COUNT. PATTERN c 0 ... 3777) 
0211150 0,05000 U_J Cl..R %0 JINIT!ALt~E COUNT PATTERN 
001152 005077 171640 Cl.R t'XREG 
001156 005200 T4A I INC "" J•i TO PATTERN 
001160 005277 177632 iNC @XREG 
001164 020077 177626 CMP %0,PXREG JOIO XREG COUNT? 
H1170 001402 BEQ T48 
001172 01210000 ~ALT J£RROR, XRE:G NOT = %121 
001174 0007 65 BR T4 
0011'16 022700 003777 T481 CMP #3777,"0 
00120~ 01211365 BNE TO 



PAL.XU VH3 U·OEC .. 70 151U PAGE 3 

JTES'f nu T YREG WIL.L ACCEPT A COUNT PATTERN (0~3177) 

00$.204 0~5000 T58 CL.A "" SlNITIALilE COUNT PATTERN 
001206 005077 177606 Cl..R taYREG 
001212 005200 T5AI INC %0 . 1 •1 TO PATTERN 
001214 005277 177600 INC nREG 
001220 020077 177574 CMP %0,@YREG JOIO YREG COUNT 
001224 01''1,402 BEG! T58 
001226 000000 MAI.. T I ERROR, VREG NOT = %121 
H1230 000765 BR T5 
001232 02270" 003777 T5B; CMP #3177' ""' 
005.236 001365 BNE T5A 

JTEST TMAT XREG Wl~L ACCEPT A COUNT PATTERN ( 4"'50 ... 7777) 
·1 B t T 11 SHOULD SET BITS 12~15 

0U242' U270RI 173717 T61 MOV #1 '13777, Jee I lNITIALiM: COUNT PATTERN 
0012•4 2112777 H3777 171544 MOV #3777,GDXREG 
001252 Hl5277 s. 775421 TU; !NC liXREG J•1 TO XREG 
2HU256 005200 INC H a•1 TO PATTERM 
0fU260 "12H77 171532 CM.P %01fXREG 
011264 HJ1402 SEQ UB 
001266 21H.000 MAI.. T JERROR, XREG NOT = u 
0012'10 ~00763 BR T6 
H1212 1!22777 1777'?7 111516 T69' CMP #,;11777, flXREC 
01H3H HU64 BNE UA 

JT~ST TMAT YREG W!LL ACC~PT A COUNT PATTERN c 4fJHJ .. 7117) 
IBfT 11 SHOULD SET BITS 12•15 

HS.302 U270Ql 173117 T1 I MOV U'13111, Xlll J INI'f!ALUE COUNT PATTERN 
H1306 012717 003717 111504 MOV #31171fYREG 
0UJ14 0fiHi277 2.775H T1A I INC t>VREG 6*1 TO YREG 
H13H Hl52H !NC '°' Jt111 TO PATTEAM 
0fU.322 121077 11'1412 CMP xta, &DYREG 
H1326 101402 BEQ T1B 
08'.330 8HIZIH MAI.. 'f ~ERROR, YREG NOT = H 
H13~2 0H763 BR T 7 
001334 022777 177777 171456 HB 8 eMP #117777, ttYREG 

0013•2 0"1364 BNE T7A 



CALX11 V003 19 ... DE:C .. 70 15110 ~AGE 4 

1T£Si THAT !NIT CLEARED THE FOLLOWING s A "f JS qEGtS:ER BI rs 1 

!LP F'UG (15), OJ SPLAY INT EN ( 6), LP IW E~ ( 5), MODE ( 4 .. 3)' 
JIN'FC'.NSITV ( 2) , ANO SET READY ( 7) I 

0211344 2117700 177444 'HSI MDV @SCSR,%0 JMOVE ~ ATUS REGISTER TO "~ 
001350 ~22700 00022!0 CMP #21Zlrll, %0 J Is RE ADV SET? 
001354 001403 SEQ T9 
001356 01.iHH!l00 HAL.i JERROR, BIT ., ( ADY> IS ONLY ONE'. HUT SWOULO BE 
001360 01Zl121005 RESET J'f~Y AGAIN 
001362 000770 BR T8 

JTEST THAT DISPLAY INTERRUPT ENABLE <BIT 6) MAY BE SE:T ANO CLEARED. 
0211364 2152777 ~00100 177422 1'91 BIS #100,eSCSR JSt:T BIT 6 
0Z13"!2 01 '7700 177416 MOV GlSCSR,"eJ 
01U376 0.22700 00121300 CMP #300,%0 
001402 JHH.402 BEQ T9A 
003,4.04 000000 MALT H:~ROR, BIT 6 OR '1 NOT S!:T 
12101406 000766 BR T9 JO~ OT MER BITS P!CKEO UP 
0'01410 042777 000100 177316 T9AI SIC #100,G'iSCSR JC:LEAR BiT 6 
001"1~16 017700 177372 MOV ~SC:SR,"0 
00:1.422 022700 000200 CMP #200,"21 
00~06 210i40:2 BEQ TU 

· IH14~UJ .s00000 MALT H'.RROR, BIT 6 NOT CLUREO 
0'.0.14.32 ·ra,00766 8R T9A 

I TEST THAT LIGHT f>EN INTfRRUPT ENABLE <BiT 5l MAY BE SET AND CLEARf O 
1211·143.4 •((152777 01lJ·00-40 17''1352 TUI BIS #40, tJSCSR JSET BIT 5 
01.1,44,2 ·. :0·.111.00 117346 MOV &&SCSR,%0 
QJQHLU.6 e.2210:0 000240 CMP #20, X0 
00l452 001402 B£Q TUA 
HJU5·4 100000 HAL. T· JERROR BiT 5 OR 1 NOT SET 
0014'6 000766 SR TU JOA OTHER BITS PICKED UP 
001'460 042777 000040 171326 TUAI c B JC #40,etSCSR J CL.EAR BIT 5 
00.146:6 01770117 177322 MOV 111SCSR1%0 
IUU.4'72 0227:00 00020-0 CMP #2~"' u 
H14?6 101402 B-EQ TU 
00,,5210 "fJ2J:lll00 MAl.T IE~ROR BIT ' NOT CLEARED 
00'1502 000766 BR TUA 

J TEST TM4T MODE CONTROL CB ITS 4 .. 3) CAN 8£ SET ANO CLEARED 
001504 052777 Qlfl.10010 1 '7'1302 TUI B!S #U,oaSCSR JSET BIT 3 
'UJ1512 017700 117276 MOV· etSCSRrX0 
001516 022700 000210 CMP #2UJ, u 
0015:22 0rtl1402 SEQ TUA 
001524 000000 HAL.T 1 ERROR, en 3 OR 7 NOT SET 
001526 2100766 BR TU JOR OTHER BITS PICKEO UP 
001530 042777 000010 171256 TUAI BIC #UJ.fSCSR I CLEAR BIT 3 

·001536 017700 177252 MOV fSCSR,"121 
001542 022700 000200 CMP #200,"0 
0'01546 001402 BEQ TUB 
001550 !2!00rzl00 MALT JERROR BIT 3 NOT C:LE:ARE:D 
001552 000766 BR TUA 
001554 052777 0210020 1772~2 TUBI BIS #20 ,·aaSCSR 
001562 017700 177226 MOV taSCSR,%0 
001566 022700 12100220 CMP #220+"0· 
001572 01211402 BEQ TUC 
00,.574 200000 HALT J£RROR BIT 4 OR 7 NOT SET 
001576 000766 BR T11B JOR OTHER BITS P!CKED UP 
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0el1600 042777 000020 111206 TUC8 BIC #20, !lilSCSR 1ceu:AR BIT 4 
001606 017700 1772212 MOV 6tSCSR,%0 
001612 022700 000200 CMP #200,"0 
001616 0~1402 BEQ "1'110 
0llH.620 000000 HAl,T JERROR BIT 4 NOT CLE:ARE'.O 
001622 000766 BR TUC 
001624 052777 210121030 177162 TUOI BIS #3121, @SCSi~ JS!:T BITS 4-3 
001632 017700 1171!6 MOV GISCSR,%0 
001636 022700 000230 CMP #230,"0 
0211642 0'1111402 BEQ TUE 
001644 0HZ00 1-!AL. T JERROR BITS ~,3, OR 1 NOT SET 
001646 000766 BR TUO JOR OTHER BITS PICKEO UP 
001650 042777 0210030 11'1136 TUE J B!C #Jll',iPSCSR JCL.EAR BtTS 4130 
001656 u '170121 177132 MOV fiJSCSR, %0 
0U662 022700 000200 t'!MP #200,U 
0U666 H/~402 SEQ U2 
H1611a 0000021 MAL. T D ERROR B !TS 4, 3 NOT CL£AREO 
001612 IUJ0766 BR TUE 

B TEST TMAT 1NTENSITV <BIT 2) MAY 8£ SET OR CLEARED 
01"16'14 052777 H00el4 117112 U2J ens #4,t'SCSR JSET BIT 2 
tafU 7182 017700 S.77106 MOV $SCSR1%0 
001?"6 0227H 0002eJ4 CMP #204,,,0 
IHl1712 QliJ,.402 BEQ U.2A 
2101714 0"2!000 MAL.. T JERROR BIT 2 OR 1 NOT SET 
f!.121:1716 000766 BR '!'12 iOR OTMER BITS PlCKEC UP 
001720 042777 00mH4 171066 T12AI fUC U,~SCSR I CLEAR 8 !'f 2 
0U726 U17H 177062 MOV tlSCSR,%eJ 
001732 QJ~210e H'1J2H eMP #200,"" 
0U736 001402 SEQ 'f13 
raru 740 021121000 MALT J[f-1ROR BIT 2 NOT CLEARED 
H1742 000766" BR U.2A 

JTE:ST TMAT A£AOY IS CLEARED BY Lt"!AfHNG XREC 
H1744 S,05777 177044 U3; TSTB l!DSCSR ! ! S REAOY SET 
H1750 1021402 SMI U3A 
001752 ~0000" HALT JERROR, READY NOT SET 
0fU 754 000773 BR 'f1:3 
01U 756 012777 0000U 177030 TUA' MOV #1fllil'SCSR SENABL.E i ~HENS I PV ON LOAOlNG x Reef. 
0211764 IH5077 177030 CL.R @YREG 
0ru 110 S,05777 i?7020 TSTB 4tSCSR 
001774 10002 0MI U3B 
0017'76 000000 HALT IERROR, LOAD YREG SHOULDN'T CLEAR READY· 
H2000 000761 BR U3 
002002 005077 117010 T1381 Ct.R ,,XREG H,CL•HJ XREG, SHOULO CLEAR REAOY 
002006 105777 177002 'f STB flSCSR 
002012 100030 BPL T15 
002014 000000 ~ALT JERROR R[AOV NOT CLEARED 
002016 000752 BR T13 

0 
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i TEST HUT REAOY IS CLEARED BY LOAM NG y REGISTER. 

002020 1fll5 7 77 176770 H4: rSTS ~SCSR JI s READY SET 
0!2!2024 HHl4eJ2 BM! UH 
002026 000000 1-4AL T JERROR, READY '· .,. SET 
002030 000773 BR U 4 
002032 012777 00ft'020 116754 T14A t MOV #2~,~scs~ JE~!ABLE INTENS'. o~ LOADING y RE'.G, 
002040 !2105077 176752 CL.R @XREG 
00212144 105777 i 76144 TSTB @SCSR 
002050 U121402 BMI '1'14 B 
002052 rM0000Q! ~ALT JEFiROR, LOAD x "e'.G S~OULON'T CLE'.AR R!'.ADY 
002054 000761 BR T14 
002056 ~05077 176736 T1481 C:l.,R 8!1YREG 
002062 105777 176726 TSTB @SCSR 
1210·~066 100002 BPL T1!5 
002070 000000 "4AL T tERROR, READY NO'f CL£AREO 
002072 000752 BR U4 

JREAOY SMOU~O RETURN AF'TE:R INTENSXPY SET 
002.074 !2'05277 1.76714 T1!5 I tNC &aSCSR !ENABL.E iNTENSIF'V 
0021H U2712l0 5.776210 MOV #•2QH2l, "" 
002104 0052elflJ INC ""' l?H?l2106 00~376 BNE • ·2 ;OE:LAV 
00Ut0 105777 1767021 TSTB toSCSR 'us REAOV SET 
00~114 10121402 BMI TU 
0212116 (llfUifl2H~ MALT JERROR REAOV F' AI LEO TO SET AF'TER I NTE'.NS I F'Y 
00212RI "00 765 BR T15 
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002122 
002130 
002134 
0021412) 
002142 
002144 
H2146 
0212154 
002162 
002166 
002170 
H21 '12 
0&!2174 
002116 
0022212 
002204 
002206 

0fa2210 
002216 
002224 
eil2230 
01212236 
002242 
002244 
002246 
Hl2252 
0022§4 
002256 
0H260 
002262 

002264 
002266 
0022'12 
002214 
0e2300 
H23e!4 
002306 
U2314 

012777 
012706 
j,05777 
,.0£?J4tZl2 
000000 
000766 
U2767 
012777 
U2700 
005200 
001376 
0002100 
00f2!152 
105777 
U!i54212 
s.00000 
000745 

012767 
0U777 
112706 
"12777 
012700 
00520~ 
HU76 
l,05777 
S.00404 
0fllHH 
000754 
000000 
000752 

000005 
01tH526 7 
001402 
000167 
l,05777 
l,00375 
012777 
000167 

002176 
000776 
176654 

~0!"140 
000101 
177600 

176612 

Hfa2H 
002260 
HfZl716 
0HU1 
177600 

176542 

176534 

176544 
176504 

000207 
176510 

176612 

175622 
176632 

175560 
1'1~576 

1"16556 

176476 

151U PAGE 7 

JT£ST DISPLAY INTERRUPT ~NABLE 
JY~ST PROPER VECTOR RETURN 
JTEST READY TO CAUSE INT€RRUPT 
T16S MOV #T1681@SVEC 

T16BI 

MOY #STACK1%: 
'fST!3 @SCSR 
BM I T16A 
~AL.T 
BR 
MOV 
MOV 
MOV 
!NC 
BNE 
MALT 
eR 
TSiB 
BMI 
MALT 

T16 
#140,CC 
#Ul,@SC!R 
# ... 200,%0 
%0 

BR T16 

JINITIALI~E INTERRUPT RETURN 

H~EADY NOT sn 
JSET PROCESSOR PRIORITY ~EVEL 3 
JENAB~E INT£RRU~T ANO INTENS!rY 

J£RROR, OIDN'T FIND INTERRUPT 

J[RROR, REC£tVEO INT£RRUPT BiT R£AOV NOT SET 

JTEST TMAT OISPLAY OOES NOT INTERRU~T WITH PROCESSOR PRIORITY 4 
T1/' MOV #200,CC JSET PROCESSOR PRIORITY ~EVEL 4 

MOV #T17A1,SVEC ilNtfIALi!E INTERRUPT RETURN 
MOV #STACK1%6 
MOV #101c'SCSR 
MOV t; ... 2001%0 
INC H 
SNE 11 ... 2 
TSTB ftSCSR 
BM I T16 
"'ALT 
BR 
MAL'f 
BR U'1 

JENO OP BASIC TEST 
1'18 $ ~ESET 

BEl..L I 

INC 
BEQ 
JMP 
TSTB 
BPL 
MOV 
JMP 

BE!..CNT 
BEL.L 
n 
@TCSR 
' ... 4 
#207, @TOBR 
CSRTST 

ZRROR READY NOT SET 

!ERROR INTERRUPT SMOULDN'T OCCUR 
JWITH PROCESSOR PRIORITY 4. 

JRINe BELL EVERY 100 PASSES 



002320 
002324 
002330 

002332 
002336 
002342 
00.2 350 
002.35.6 

002360 
002364 
002372! 

016700 
016701 
01ZJ0404 

016700 
U6701 
012767 
'1112767 
121210417 

!U6 700 
016701 
0.00404 

0023n 0u100 
002316 U6701 
0.0.2:4:12 "16767 
002410 ·016767 

00~2-416 
Rle.2424 
0024.\J.2 
00~436 
00244.2 
00245.21 
00~4!J2 
00~454 
002·460 
0.0.246·2 
12102:-464 
0IH466 
00.2412 
002474 

012767 
012777 
11670-3 
ru21.0:-2 
052777 
rH5011 
Ql602UI 
rM~5277 
100001 
0:21003 
0·0U72 
fi11671'il 
00077'0 
00000.2 

1764 72 
176470 

176462 
i76454 
003774 176436 
004000 176426 

176432 
176430 

176422 
176414 
176312 J.76374 
176366 176370 

000140 115352 
002414 1"6370 
176350 
000004 
0·0.0100 11.it344 

,Q!SPLAY HORI~ONTAL LINE USING INT[RRUPlg NON STO~ bISPlAY, 
P!C0! MOV XREG,%0 

MOV YREG,%1 
BR PB 

JDlSPLAY VERTICAL ~INE 
PIC0AI MOV YREG,%0 

MOV XRE:G,"1 
PBI MOV #3174,HIGH 

MOV #4000,LOW 
BR PD 

JSET H!G~ LIMii 
JSE'f LOW LIMIT 

JDlSPLAY HORI~ONTAL LINE USING INTERRUPT, STCRACE OISPLAV 
PIC11 MOV XREG,~0 

MOV YREG,%1 
BR PC 

JDISPLAY VERTICAL LINE 
PIC1AI MOV VR£G,%0 

- MOV XREG,%1 
PCI MOV LOWLMT1LOW 

MOV HILMT,MIGH 
JCOM~ON SEClION roR ALL LINES 
POI MOV #140,CC 

MOV fP0R[T,@SVEC 
MOY M I(;j.f, "3 
MOV #41 ~2 
BIS #100,fSCSR 
CL.R C1) 
ADD %21 C0) 
!NC trDSCSR 
WAIT 
CMP 
BNE 
MOV 
BR 

P~AET: RTI 

U!J> ,X3 
'9£ 
1.ow,c0> 
PE•2 

isn LOW LIMIT 
JSET MIG!; LIMIT 

JSET PRIORITY :5 
JINlTIALi~E INtE~~UPT VECTOR 

jfN!TlALilE INtRfMENTS B£TWE£N POINtS 
iINTERRUPT ENAB~E 

JtNCREMENT 
I INHNSif'V 

f DONE ALL POINTS7 
JNO 
jyES RE-iNIT!ALt•E 
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JP lNOUSM I ON 
JP~OT 4 SQUARE fROM LOWER LErT TO LOWER RICJ.H TO 
•UPPER RrGMT TO UPPER LErT TO LOWER i..ErT, 
JNON STORE DISPLAY 

0024'16 '312767 003714 176302 P!C:3J MOV #3774, HI ~'\H 
002504 012767 17412100 1 '16212 MOV #1 '14000, LOW 
002512 000406 BR l'IC38 

JSTORAGE DISPLAY 
002514 0316767 176260 176262 PIC3A: MOV LOWLMT,LOW 
002522 016767 t76254 176256 MOV Hil,.MT1H!GH 
0025321 016701 176262 PIC3S: MO\/ XREG,U 
002534 016702 17626121 MOV VRE'.G, "2 
0212540 016 703 ~76250 MOV SCSR,"3 
002544 U2704 00002! 4 MOV #41%4 
0025H 01276 7 000340 i1522t'J MOV #340, cc 

·002556 2116777 176222 176232 P~H MOV LOW,f!IXREt:; 
H2564 eJU777 176214 116226 MOV 1..ow, tf!YREG 

JOR04 BOTTOM L.INE 
0£12512 016700 1'162UJ MOV Ff I GH ""3 
002516 012713 m00010 MOV #HJ, CJ) J £NUL.E i NTENS IF'V ON LOAOING X 
0026m2 UJ5713 P3AS TSTB ( 3, 
002624 Ul0376 BPL D ..,2 HIA!'f roR READY 
012606 2160411 ADC u, (1) 

002610 QJ2H11 CMP %0, (1) JOON~ ALL POINTS? 
002612 001373 SN£ P3A JNO 

JORAW RIGHT LINE 
002614 U2713 002112120 MOV #20,(3) JENAB!..£ i NH:NS I F'V ON LOAOtNG Y 
002621a 1')5713 P3Bi TSTB ( 3) 

002622 100376 BPL. • ""2 H~A IT F'OR READY 
1302624 "60412 ADO u, ( 2) 

002626 Ql2H12 CMP %la, ( 2) D tH)NE ALL POiN'fS'I 
00~630 001373 SNE P3B ~NO 

JCf:tOi TOP l..INE 
002632 IU2713 0rara0u MOV #U, c 3 > J ENABL.E iNH:NSIPY ON LOAO!NG X 
002636 e16700 1'76142 MOV LOW,%0 
002642 UJ5713 PJCI TSTB ( 3) 

002644 100376 BPL.. .... 2 JWAIT F'OR READY 
002646 S,60411 ·SUB "4a (1) 

002650 022'011 eMP Ue (1) JOONE' ALL POINTS'I 
002652 00137.3 s·NE P3C JNO 

JDRAW LEF'T LI NE 
002654 012713 000020 MOV #20., (3) JEN.~BL.E I NTENS IF'Y LOADING Y 
002660 105713 P301 TSTB ( 3) 

002662 11?.1037 6 BPL .-2 J WA tr roR READY 
002664 160412 SUB "4,C2) 
002666 020012 CMP %0,(2) JDONE ALL POINTS? 
002670 003.373 BNE P3D JNO 
002612 000731 BR P3 
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0!02674 012767 004000 176102 
002702 012767 003774 176076 
002710 12100406 

002712 ~16767 176062 17612164 
002720 016767 176056 176060 
002726 016701 176064 
00273.2 0167fll2 176062 
0027J.6 U6703 !76052 
00°27•2 01670~ 176040 
00'2746 012704 000004 
00275.2 016112 176026 
0027'56 011211 

0rfJ216.:0 012713 lfiHH'UJ 
0:eJ2'N>·4 105713 
02t2.7;:6:6 100376 
0U770 216041,2 
0027'2 060411 
002;77;4 021100 
0:1if2176 Hl$.372 

00300;£1 11·611'2 1:;6002 
.0-21:3004 eJ167U :17'577-4 
'00'3ill'0 1la5H3 
0:0~012 ·:i'00376 
00301,'4 ~60412 
00:30t'6 060411 
0 eJ 3-1er2:e 021100 
eira:J,022 ·0;0.1372 
0:0~~:'02·4 21;001:5;2 
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tPL,OT AN X Wiil-4 
r-'!C4e MOV 

MOV 
BR 

JPL.O'f AN X WITH 
PI C41U t10V 

MOV 
PIC48& MOV 

MOV 
MOV 
MOV 
MOV 

P4 I MOV 
MOV 

/--~'\ 

NO~ORE O!SPLAV 
#4000,LOW 
#377411-!IGH 
PIC4B 
STORAGE DISPLAY 
LOWLMT1LOW 
HIL,MT,HIGH 
XREG,%1 
VREG,%2 
SCSR,%3 
MIG~.Xf?l 
#4,%4 
LOW,c2> 
(2),(1) 

JPL~T LINE BtGINNING IN LOWER LEfT CORNER 
M-OV #10,CJ> IENAB~E INTENSirY ON LOAOlNG X 

POI ·YSTB CJ) 
BPL. .... 2 
ADD %4,(2) 1~4 TOY 
ADD %4,(1) ~*4 TO X 
CMP C1),~0 IOONE? 
BN£ P4A iNO 

sP~OT LINE B£GINNING lN UPP~~ LErT CORNER 
MO\I MIGH,(2) 
MOV 1.ow,c1> 

P4BI TSTB (3) 
BPI.. ,•2 
SUB %4,(2) 1•4 TOY 
ADD %41<1> J•4 TO X 
eMP c1>,Ke J00NE7 
~NE P4B jNO 
BR 1'4 
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STORAGE OISPLAV 

ADDRESS 

234 

240 

TEST 

DISPLAY HORilONTAL LINE 

OISPLAY VERTICAL LIN£ 

DISPLAY SQUARE 
- .-

DISPLAY X 

4,2,12 254 

4,2,13 260 

4,2,14 264 

DISPLAY A~PHA-NUMERIC CHARACTER SET 

PHOSPHOR ANO ERASE TEST <1ST QUADRANT> 

PHOSPHOR AND ERASE TeST (3RO QUADRANT> 

4,3 PROGRAM AND/OR OPERAlOR ACTION 

LOAD PROGRAM INTO MEMORY, 
SELECT TEST BY LOAOlNG APPROPRIATE STA~1!NG ADDRESS~ 
PRESS "START" 

,, OPER&TINC PROCEOUR£ 

5,1 COMMAND ANO STATUS REGISTE~ TEST 

1, LOAD ADDRESS 200, 
2, PR£SS "START", 

PROGRAM WILL RING BEL~ AtTER EAC~ 100 PASSES iHRU TEST, 

5,2 NON-STORE DISPLAY TESTS 

1, LOAD APPRO~R!ATE STARTING ADDRESS (204,2101214122012~4 OR 23~). 
2, PRESS "START", 

PROG~AM WI~L DISPLAY SELECTEO TEST ON SCOPE, 

5,3 SlORAGE OISPLAY TESTS 

1 1 DETERMINE iF SCOPE IS SET UP FOR + OAC VALUES <1ST QUADRANT) 
OR - DAC VALUES (JRD QUADRANT), IF IT IS SET POR • VALUES 
NO PROGRAM MODIFICATIONS ARE NECESSARY; GO TO STEP 3. 

2, IF TME SCOPE IS SET POR - DAC VALUES TWO ADDRESSES IN 
MEMORY MUSl BE MODIFltDI 

ADDRESS 

l,000 
1002 '-

CHANGED F"ROM 

000000 
003774 

NEW VALUE 

174000 
177774 

3, LOAD APPROPRIATE STARTING ADDRESS <2341240,244,25~ OR 254) 
4, PRESS "START", 

PROGRAM WILL DISPLAY SELECTED TEST ON SCOPE, 

0 



003274 
003300 
0033214 
00330'6 
00331,,2 

003316 
003324 
003330 
003334 
003336 
003340 
003342 
003:34::6 
00335121 
0iH53!52 
01ll3'35lt 
003'3:6'.0 
003:3lf2 
003'364 
-003'~l12 
f/Jfj ([~f?:6 
00'3~400 
003402 
0034'04 
003:4-1'0 
1HJ$4:1;:2 
0:1Z1:3,4,t6 
00J·4:2,2 
003426 
00$432 
003434 
0034J6 
0rif34U 
003•H&.2 
0031444 
003446 
003450 
003452 
003454 
003456 

012704 
012703 
000404 
012704 
012703 

f2.112 7 ~ 7 
0121s-;,.n 
5,05"777 
100002 
000000 
000766 
012700 
005200 
00~376 
UJ5777 
~0·0402 
(ll:000r2H~-
0007'67 
r~r521n 
~05777 
t00002 
Ql0-0000 
0007-45 
3;05777 
tltl0315 
gr1-tt70,21 
2'-1.67211 
016702 
012712 
010411 
uuu 
005212 
!,05712 
U0376 
160310 
001373 
160311 
U'l.370 
00121000 
000717 

003776 
QHZJ0002 

k'J04000 
177776 

000004 
175464 
175460 

175436 

0'.0-0210.2 
-1r5-41·6 

175404 

175400 
t7537-6 
175366 
000004 

1T54i0 

1'15422 

0 
,T ST STORAGE SCOPE ERAS~ <SIT 1) 
1P~JT EVERY 2ND POINT ON FACE OF Sl ~E I STORE 
iTHEN hlAI I. 
JPRESS CONTINUE 
ERASE: OV 

MOV 
BR 

ERASf'.:1¥ MOV 
MOV 

JTEST READY AND 
E!2H MOV 

INC 
TSTB 
BPL 
MAI.. i 
BR 
MOV 
INC 
BNE 
T-STB 
BMI 
HALT 
BR 
BIS 
TSTB 
BPL 
HALT 
BR 
TSTB 
B·PL 

TO TEST ERASE o 

#37761%4 
#2g%3 
E0 
#4f21!2'k'J I %4 

J1 r QUAD 

13 D QUAD 
# .. 2,%3 
INTENSIFY 
#41€i!SCSR 
liSCSR 

WITH STC ~ MODE 

~SCSR 
E:0A 

£0A 
#2o•SCSR 
lllSCSR 
El?JC 

£0 
"SCSR 

IS:_ 1' STORE MGCE 
JlNfENSIF'Y 
I ~ D READY CLEAR 
i 'ES 
JERROR, R£AOV OION'T CLEAR 

~DELAY 
;IS READY SET 

iERROR, READY fAlLEO TO SET 

J TEST E:RASt 

iOIO REAOV CLEAR? 
IERROR, READY NOT CL£AREO BY E~AS[ 

I WAIT F'OR R£AOY 
ERASE:2 I MOV 

MO-V 
MOV 
MOV 

t e4 
XREG,%0 
VRE'.G,U 
SCSR,X2 
#4' ( 2) 
"4' (1) u, cen 

JMOV£ ALL PRINCIPAL VALU£S TO R£GIST£RS roR SPEED 

f1' 
E21 

MOV 
MOV 
INC 
TSTB 
BPL 
SUB 
BNE 
SUB 
BNE 
l-IAL T 
BR 

( 2) 
( 2) 

' ... 2 
7'3' ( 0) 
E2 
"3,C1) 
!.:1 

JENABLE STORE 
i3116 TO YREG 
J3776 TO XREG 
J INTENSin 

JWAIT F'OR READY 
J•2 F'ROM XREG 
JOO AGAIN IF' XREG NOT EQUAL TO 0 
J"'2 F'ROM YREG 
JOO AGA1N Ir YREG NOT EQUAL TO 0, 
JSTOP SO THAT OPERATOR MAY INSPECT 
JOO AGAIN 

Pl-IOSP~OR 
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JOR1'W LOW ANO HIGH INTENSITY 
0il3026 012706 000716 PIC5t MOV # S 'l'.,A, ~ K , % 6 
003032 016705 175756 MOV SCSR,%5 
00312136 012704 000022 MOV #SCALE2~%4 

003042 0~5077 175746 eLR iitSCSR 
003046 012767 176400 000650 MOV #176400, XPOS 
01li3054 012767 000000 12l0064eJ MOV #0, YPOS 
0213062 012767 000015 H0U6 MOV # 1 :5 Wf''P-5·C N T 
003010 012767 12)17J3212 000112 MOV #L.0WINT,P5PNT 
003076 U7702 0~0106 PIC5AS MOV ~P5PNT1%2 

003102 0~4767 000510 JSR %7,CMAR 
003106 el62767 000002 000074 ADD #2,P5PNT 
003114 005367 000066 DEC F'5CNT 
003120 001366 BNE PIC5A 
003122 ~12777 0H004 175664 MOV #4,@SCSR 
003130 012767 176400 000566 MOV ttt 764IH, )(POS 
003136 IU2767 177000 000556 MOV U '17000, VPOS 
003144 012767 000014 000034 MO\/ U2. I P5CNT 
0eJ3152 012767 003244 0000321 MOV #MINT1P5PNT 
12103160 nn02 000024 P1e5e: MOV EAP5PNT1%2 
003164 fl'SU767 000426 JSR %7 e CHAR 
0031?0 062767 000002 rll00012 ADO #2,P5PNT 
003116 00536 7 01Ul004 OEC P5eNT 
003202 001366 BNE PIC5B 
003204 000710 BR PIC5 
003206 HUH P5CNT; e 
0032UJ "00000 P5PNT; (!J 

0"3212 H4021 LOW I NH I.. 
003214 eJ04040 0 
003216 H4111 w 
003220 flJ04216 SPAeE 
003222 004002 I 
00:5224 ~04033 N 
0U226 004071 T 
003230 003756 [ 

0032J2 U4033 N 
003234 00064 s 
0"3236 0041!102 I 
00324121 004071 T 
01213242 00•122 v 

003244 003775 HIN'fS H 
003246 004002 I 
003250 004216 SPACE 
003252 004"02 I 
003254 004033 N 
003256 004071 T 
003260 00:5756 E 
003262 004033 N 
003264 004064 s 
003266 004002 I 
003270 004071 

,. 
I 

003272 004122 v 

0 
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JPJ.,,Oi f\l Or-~ STORE CHARACTER SET 
(llei3460 012767 174000 000236 PIC6t i4QV #174000,XPOS 
003466 012767 ~0!i'H'.l~rll 02'0226 MOV #0,YPOS 
0ii3474 012704 0!210022 MOV #SCALE2,%4 
0035.00 012706 00121776 MOV #SiACK1%6 
003504 052777 12!00004 175302 BIS #4,@SCSR i PH ENS I TY HIC 
003512 0fll4767 00f3046 JSR %7,PIC6B 
003516 000760 BR PIC6 

IPL.OT STORAGE D!SPl..AY CHARACTER SEi 
0213520 016767 175254 '1l0'1J116 P!e6AJ MOV LOWLMT1XPOS 
0.03526 016 7 ,, 7 .1 ?5246 t2i0U66 MOV LOWLMT1YPOS 
003534 06276 7 002000 ·01Zl0Ul?J ADD #2000,YPOS 
0035·42 rzi:l.2712l4 01210011 MOV #SCALE1,%4. 
0.,3546 0.12706 12!00776 MOV #SUCK ,%6 
0.03552 005ta77 175236 CLR ftSCSR 
003556 llJ0•4'767 0gJ00rzl2 JSR %'11PIC6B 
003562 (ilf00756 BR P. !CU 
0,0;,564 e.112767 177734 000134 F'IC:6B; MOV # ... 36.,CHRCOL J CMARAC:H:RS P.ER ROW 

·- 0"3572 0167rlJ5 175216 MOV SCSR, ''5 
0035'!6 01270;2 003732 MOV #A, "2 
003.602 004767 000010 GEN11 JSR %71CHAR 

·0-036,06 ta052.6 7 -21121011 '4 !NC CMF<COL 
flJil 3-6;1 :2 001:ST3 BNE GEN1 
!2liHJ6:l4 eH207 RTS '" 

JPt.OT CHARACTER 
0fi:l3'61·6 (tll16 7°6 7 0eJ0Ul0 0210104 CHARI MOV YPOS,YPT 

- l?Hli.36:24 ~·52715 ~00020 BIS #20, C.5) JENABLE tNT£NSIFY ON LO,AOH.JC y 

0213630 lfJ1271iH" 177773 MOV #,.,.5, "" JINtTIALilE ~OLUMN COUNT 
0213:63;4 0127.01 177771 CMAR1: MOV #•1,"1 J l N IT I AL Ii! E R 0 W COUNT 
12JQl3·6·40 1122.03 MOV.9 (2)+,"3 iPUT CHARA CUR POINTS IN "3 
fUJ3642 ~f06:1,0/3 Cld~2: llOLB "3 
021$.6 4 4 ~0fJ:0U BPL C:HAR3 JNO 
00:3646 105715 TSTB ( 5) 

00.365~ 10037·6 BPL , ... 2 

''J036~52 016777 fcHl 00-46 .1 '151:56 MOV XPOS,@XRF.:G 
003660 fU6777 (21000~6 ,175132 MOV YPOS,tlYREG 
0036:66 060467 000030 CMARlS ADD U, YPOS 
003·_6'72 005201 INC "1 ••1 TO ROW 
00'36"?'4 001362 BNE CMAR2 iPINISH ROW 
003676 016767 000026 000016 MOV VPT,YPOS JREINITIALIM ROW F'Oi:t NEXT COLUMN 
003704 060467 000014 ADD "4,XPOS 
003710 12111'5200 INC "0 1•1 iO COLUMN COUNT 
003712 lll01350 , BNE CHAR1 
003714 060467 000004 ADD %4 1 XPOS 
003720 000207 RTS "7 IEXIT 

003122 000000 YPOS2 0 JCONTAINS y POSITION AT ANY GIVEN TIME 
003724 000000 XPOSI 0 J CON TA I NS x POSITION AT ANY GIVEN TJME 

. -003726 000000 CHRCOLI " 003730 000000 YPT1 0 
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00~?32 176 Ai ,BYTE 176,21,21,21.176 
00:5; 33 021 
003134 021 
003735 021 
003736 176 
003737 177 ea ,BYTE 177,111,11i1111166 
1Zt03HeJ 111 
0i!3741 111 
003742 111 
0"3743 066 
rt!03144 076 Ci ,svrr 76,101,101,1~1,42 
003745 101 
00:3746 101 
003147 101 
0037H 042 
0037!U 177 OJ ,BYTE 177~1011101,101176 

0037!32 101 
003753 101 
0037!;4 1'?!1 
003755 ~76 
003756 177 El ,BYTE 171,111a11i,111,101 
003757 111 
003761 111 
093761 111 
003762 Ul1 
00:5763 177 

F' ' 
,BYTE 177,11,11,1111 

003764 "11 
003765 IUl 
003766 "'11 
003767 Hl 
003778 "76 . G• vBYTE 76,101~121,121,,2 

0213771 101 
01213772 121 
003713 121 
003714 062 
0037'15 177 J.H ,BYTE 177,1~,10,101177 

003716 rau 
003777 IU0 
H40H eu 
H4001 177 
004002 000 I I ,BYTE 0,101,111,101,0 
004003 101 
004004 177 
004005 101 
00412106 000 
004007 060 JI ,BYTE 60 1 1~0,100.100,77 
004010 100 
004011 100 
12104012 100 
004013 077 
004014 177 Kl ,BYTE 177,10,24,421101 
004015 12!10 
004016 024 
004017 042 
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004020 101 
0!Zl4021 177 L. s iBY'l'E 111,100,10~,10~,100 

004022 100 
004023 100 
004024 100 
004025 100 
004026 177 M. ,BYTE 177,4e1fll141177 
004027 004 
004030 010 
12104031 ~04 
004032 17' 
004033 L7 Ni ,BYTE 1'17,4,10, 20, 177 
004034 i004 
004~35 010 
004036 020 
004037 177 
004040 IZJ76 0' , BY'f ~ 76,1~1.11211.1211,76 
004041 101 
004042 Ul 
004043 101 

·004044 076 
0:0404;5 177 p ~ ,BYTE 177,11,Ud.1'6 
0'114046 ru.1 
004"04 7 011 
0040fUB 011 
0040.51 "'06 
00412152 1()76 QJ ,B'f'fe: 1&,1m1,121,1•1,116 
004053 101 
004064 121 
00405·"5 141 
0040B6 176 
004~97 177 RI ,evn.: 111,11,J1,s1,1m6 
004060 0:11 
0040U 21'31 
004062 05t 
004063 106 
004064 1(146 SI ,BYTE: 46,111,111,111,62 
004065 111 
004066 111 
004067 111 
0~lt40 ?0 062 
0J/J40.,1 01211 Tl ,BYTE 1,1,177,1,1 
004072 001 
004073 177 
004074 2'01 
004'1115 001 
004076 077 UI ,BYTE 71,100,100,100,77 
004077 100 
004100 100 
004101 100 
004102 077 
12104103 037 VI ,BYTE 37,0,100,40,37 
004Ul4 040 
004105 100 
12104106 040 
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004107 037 
0ftl4U0 177 WI ,BYTE 111,2~,10,20,177 

004111 020 
f2J04U2 010 
004HJ 020 
004114 177 
004115 143 XI ,BYTE 143,24,10,241143 
004U6 024 
012l4U7 010 
004120 l?J24 
004121 143 
004122 2103 v; ,BYTE 3,4,170,4,3 
004123 004 
004124 170 
004125 12104 
004126 003 
01"41!27 141 l• oBYTE 141,121,111,1m51103 
004131 121 
004U1 111 
004152 105 
004133 103 
0041:54 1Hr6 N1' ,BYTE 0,102,111,1e0~m 

004135 102 
HJ4136 177 
0e4U7 11210 
004140 000 
0U141 142 N21 ,BYTE 142,t21e~11110,,12! 
004142 121 
004143 111 
H4144 U15 
004U5 102 
0ftJ4146 i'42 N31 ,BYTE 42 1 1011111 1 111~66 
01U147 U1 
0eJ4150 111 
004151 111 
004152 066 
004153 030 N41 ,BYTE 30 1 24,22117712~ 
004154 024 
004155 022 
H4156 177 
004157 020 
004160 2147 N51 ,BYTE 47,105,105~105,71 

H4161 105 
004162 105 
004163 105 
004164 071 
004165 2176 N6l ,BYTE 76,111,111,111i62 
004166 111 
004167 111 
004170 111 
0041'71 062 
004172 101 N7' ,BYTE 101,41,21.11.7 
0041'13 041 
~041'14 021 
004175 011 

0 0 . 

' 
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04176 007 
004177 066 I'~ 8 ! ,BYTE 66,111,111.111,66 
00c42(lJ0 111 
0~4201 111 
004202 111 
004203 066 
01214204 12l46 N98 , BYTE 46,111,111,111,76 
004205 111 
0'04206 111 
00"4207 111 
~04:2Ut 07f-
00\4211. "7 0 N01 ,BYTE 76,121,111,105,76 
004°·212 121 
00'4213 111 
01U214 105 
0£'J'4;21·5 en6 
004216· 002J• SPACt: , BYTE 0,0,0,0,0 
00'21T 000 
0.flt4'2.2.0. e00.~ 
004221 000 
004222 000· 

t?Hil4224 ,EVEN 
000H1. ,END 
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A 01213732 p 004~U5 TUE Hl1650 
8 003737 peJRE'f 0024'14 T12 "3U674 
BEl..CNT 001026 P3 002556 U2A 001720 
BELL 002300 pJA 002602 T13 001744 
c 003744 P38 002620 T13A ltJ01756 ·--·Q 

cc 177776 ?JC 002642 T13B 0i?J202l2 
CHAR 012l3616 P30 0~266121 T14 \~02020 

CHAR1 003634 P4 002752 U4A 002032 
CMAR2 0213642 PU 002764 'f14B 002056 
CHARJ 003666 P4B 003010 T15 002074 
CHRCOL 0F33726 -·:: P5CNT 003206 'f16 !2J02.t22 
CSRTST "101030 P5PNT r3032U U 6 A 002146 
0 003751 PB 002342 U6B 002176 
E 003756 PC 002402 U1 0022U 
EICJ 0"03316 PO 002416 'f11A 002260 
EU fll03342 PE 002452 T18 002264 
E9JB 00J364 PlC0 002320 T2 HUH 
E0C 0213404 PlC0A 002332 T3 001124 
El. 003434 PIC1 02123HJ T4 001150 
E2 2lll'J3436 PICU 002312 TU HU56 
ERASE 003274 PlC3 002416 T4B HU 76 
ERASE1 003306 PICJA H2514 T5 0012ta4 
ERflS£2 003412 PIC3B 002530 T!JA 001212 
F" 003763 PIC4 002614 T5B 001232 
G 003771J PICO 002712 T6 001240 
GEN1 003602 PIC4B 002726 TU 1!101252 
M 003775 PiC5 01'a3026 T68 0U272 
HIGH 001006 PIC5A 003"16 T'1 0013G!J2 
M Il..MT 00u02 PIC5B H31UJ T7A 001314 
HlNT 003244 PJC6 003460 HB 001334 
I 004002 PlC6A l?J"35U T8 001344 
J 004007 PIC68 003564 'f 9 H1364 
K &!IU014 Q 004052 T9A !H1410 
L 004021 R 004057 'f CSR HUJUI 
LOW 00UHU s 0040&4 TDBR 00UJ12 
LOW INT 003212 SCALE:1 000011 u 004076 
LOWLMT 001000 SCAL.C2 000022 v 004U3 
LPVEC 00U24 sesR 12101014 w 004110 
M 004026 SPACE 004216 x 004115 
N 004033 SREG 177.510 XPOS 003724 

. NllJ 004211 SUCK 000776 XREG 001016 
Nl 004134 SVEC 001022 v 004122 
N2 004141 T 004071 YPOS 003722 
N3 004146 T0 01211044 VPT 003730 
N4 0~4153 T1 12101062 YREG 001020 
N5 004160 TU 001434 i! 004127 
N6 004165 T10A 001460 
N7 004172 . Tll 001504 
NB "'04177 TUA 001530 
N9 004204 TUB 001554 
NOP 1211210240 TUC 001600 
0 004040 T110 0~1624 


