
DATA GENERAL 
CORPORATION 

Southboro, 
Massachusetts 01772 

(617) 485-9100 

PROGRAM 

Logic Test 

Binary: 095-000005 

ABSTRACT 

This routine is the NOVA central processor diagnostic. 

Copyright (C) Data General Corp., 1969 097-000001-00 



; 

; 1 • 

; 1. 
; 

:4.1 
;4.2 
;4.3 
;4.4 
· • 

;s. 
;S.l 
· , 
; 

· • 
:5.2 
; 
;'}.3 

. ; 
;f).4 
; 
;5.5 

· • 
; 
; 
· • 
; 

· • 
; 7. 
· • 
; 

ABSTRACT 

L OC t ( T EST 

lOG I ( T EST I A A M A· I N T E NA N ( [ I PRO G RAM 0 E S I G NED 
TOT f 5 T T H f: N OV APR aCE S S 0 R .. I TIS A GAT E f3 Y 
GATE (HE CK OF TH·E ,PROCESSOR LOG [e., THE 
PROGRAM DOES NOT ASSUME :ANY I/U EQUIPMENT 
AND DOES NOT THEREFOR fE,51 MOST' FEAIURES 
OF JHE PROCESSOR 110 LOGtC. 

MACHINE REQUIREMENTS 
STAN ORED NOV A PROC ES SOR 
1 K R F 1\0 I W R I T F HI: MO R Y 

SWITCH SETTINCS 
STAR 1 l N GAO 0 RES S = 0 00 040 

OPE R A r I N G P R f) CE FOUR f 
LOAD THF PRO GRAM V I A TIHf B I~'ARY LOADER 
SET THE SWITCHES TO 000040 
PRESS SlARl 
THE PRO G RAM SHU U l D E X feu T f THE HAL r All. 0 C 
f )( AM [Nf: A C 1 • Irs H 0 U L 0 c: 01\ T A I N 4 0 ( THE S WIT ( H S , 
PRESS CONTINUf 
THE PROG R.aM SHOULD RUN. OTHER HAL rs ARE ERRORS. 

PROGRAM OUTPUT/ERROR DISCRIPTION 
T H f ERR 0 R I NO I CAT ION OFT H I ~ PRO G RAM I S 
THE HALT INSTRUCTION. It-JfRE IS ONLY ONE 
LEGAL HALT AT LOCATION 42. lHIS HALT IS 
fXECUTED ONCE WHEN THF FRQG,.AM IS STARTED. 
THIS 'S THE ONLY T EST OF THE HAL T 'I~STRUCT (ON. 
W H f N A f R R 0 R HAL Toe (U R S' R t (, 0 ROT H f S TAT E 
OFT HEM A C H t NEW I r H P F N ( I L ~ NO P A PIE R • 
CON S U L T l' HE lIS TIN G TOO. E T, E ~ H I N E I H f. C AU S E 
OFT HE E R RO R • 
CONS lRUC T A LOOP WHICH WILL ·RF.PROOUC E THf 
THE ERRO R .. 
SCOPF THE FAILURE. 

PR 0 G R A H 0 J S C RIP rIO NIT Hi: 0 R Y 0 F 0 PI F R A I ION 
THIS PROGRAM I::; A COlLECTIOrt OF SMAll RCUTINfS 
E A C H DE SIGN F. D rOT t S TAP 0 R l ION 0 F T H F: 
PROCESSOR LOGIC. EACH ROUTiNE IS DESIGNED TO 
TEsrAS SHALL A PART OF THE lOGIC AS POSSIBLE. 
EACH TES r (N THI: SECUENCF IS BASED UN 
PRfV (nus Tf::S T WOHK ING. 

RESTRICTIONS I MISC 
T H ( T r M E fOR 0 Nt: C 0 ~ PEr E· P A ~ SIS MEA SUR ED 
IN MIlLI SECONO~. 



JTEST READ SWITCHES OF RANDOM SETTING.TEST HALT 
JINSTRUCTION 
IIF C(3)--1 SWITCHS NOT STORED.CHECK WRITE ENABLE 
JINPUTS (£79 2-3). IF e(3)=-t THE ADC INSTRUCTION 
JMAY HAVE SKIPPED 'ALSQ. IF C( 3"." CS ENABLE INPUTS 
I(E7~-1.A88' REGISTER CONTROL PRINT ETC.ETC. 
JIF C(3)oOTHER CHECK ADDER ENABLE LEVELS"ETC. 
IIF PC DOES 'NOT ADVANCE CHECK ONE E:NABLE(AS1) 
J ETC. ETC. 
IIF MACHINE FAILS TO HALT"READ SWITHCES SKIPPED" 
11'0 INSTRUCTION FAILED TO STOP IT"ETC"ETC • 

eeB888 

11)818 "'3877 
.1.lt .'3877 
8.882 163117 
.1.13 'lel"2 

"81~8 

••• 41 176841 AliI 
••• 041 874417 
, •• 041 163877 

'.'43 I'e~et Ale. ".44 "3117 

•• 845 t'2~28 AI~I 
"'~6 llt.11 
••• .-'7 8'3811 

.8151 111828 Alii 

.1851 t811.1 
••• 52 863871 

18853 llltl8 Aiel 
'lJe5~ .81181 
88155 863177 

• LOC • 

HALT 
liALT 
HALT 
JMP .-1 

ADCO 3,,3 
READS 3 
HALT 

SUB! e. "" SKP 
MALT 

SUB! e .. e 
MOV ,,.. 8. SKP 
HALT 

MOY! 1,,8 
MOV 8"e .. SKP 
HALT 

MOVL 8,.8 
MOV e.e.SKP 
HALT 

JC(3)a-1 
'C( 3) ::'SWI TeHES 
'EXAMINE C(3) MANUALLY! 

'TEST SKIP ABILITY. SEE 
.SKIP LEVEL SHOULD "BE HIGH 
JAT ADDER"TS. 0' (SUB) 
JINSTRUCTION. 

, . 

'C(I)-e. A BERO RESULT AND 
,NO SKIP FUNCTION SHOULD NOT 
I SKI p. ··SUB!" DI D SKI PI 
,CHECK SKIP LoaIC AT £19 
11-3-13-11-12. ALSO £53 
J ESe~9(A7S). ' 

'THIS IS THE ~IRST TIME CARRY 
JIS I 'AND MOV! SKIPPED. 
'CHECK SKIP LOGIC E53-5. 
'MBI ~ NOT BEING SET SHOtL,D 
IPREVENT THE SKIP 

.MOVL CONTAINS A BIT , .. IT 
,ALSO SKIPPED. PERHAPS THE 
'SKIP LOGIC WAS INVERTED BY 
JTHE I/O SKIP LEVEL FAILING. 
J CHECK' £92 5-' AND • " 
IE.-. 9-11 " 



88056 8e8861 A13. 
18857 t81181 
8"868 18'111 
88861 863117 

88862 8.48865 Al3t' 
.,1863 1118"8 
81864 181"81 
lee65 863817 

el866 848872 A1321 
88"'7 111172 
8"018 1118"" 
"""71 .8 •• " I 
89972 863871 

.8113 1~'877 A1331 
".741\ 8141\177 
1""15 18181" 
11816 '81881 
.".71 .'3.71 

.. 

'.1" lel •• 7. AI3~. 
'811' 181 •• 1 
•• 182 "3877 

.1183 .~ •••• AIS' 
111.141\ 11'811 
.lllS "3877 

.. 

'.186 '811'1 
81111 ••• 111 cel 

.. . 
"118 18280e Al~1 
•• 111 .e~e3' 
• '.112 1'71J~5 
•• 113 "3117 

,.114 128232 AI61 
8'1.1.5 '1.8es 
lilt' "3877 

LDA e •• +3 
MOV e.g 
NOV 8. e. SKP 
HALT 

STA 8 •• +3 
Move ... 
NOV " .. I.SKP 
MALT 

STA 0 ... +4 
IS! • .,.:; 
NOV IJ., 
NOV i.e.SKP 
HALT 

STA I ... +4 
DS! .+3 
MOV I.e 

'MOV e.""SKP 
HALT 

LDA I .. ce 
NOV ..... SKP 
HALT 

STA 8.8 
NOV 8.e.SKP 
HALT 

MOV'I"I.SKP 

• 
ADC 8.8 
LDA 1" e77 •• 
ADDO e.t.SNR 
HALT 

LDA e.CHt 
MOV! e"e"SNR 
HALT 

J THE LDA INSTRtJCTI'ON 
.THINKS ITS A MJMP". 

JTHE STA INSTRUCTION 
'THINKS ITS A JMP. 

t • 
'THE IS! INSTRUCTION 
.THINKS ITS A MJMP-. 

.THE DS! INSTRUCTION 

.THINKS ITS A -JMP-. 

JA HALT INDICATES THAT 
'SKIPPEO. CHECK SKIP LOGIC 
• Ese- I e. . OR PC ENABLE 80T 
J TURNEO"ON .AT TS'- OF THE 
'FETCH CYCLE 

JC~') •• STORE IN REG. 
JA HALT INDICATES ·STAM 

J SKIPPED. CHECK ·SKI P 
.LOGIC EgO-It 
.NOT STA SHOULD PREVENT 
'THE SKIP 

JA CONSTANT 

J80TH C(8) AND e(I' ARE NOT 
J!ERO. CHECK THE ONESRENEMBER 
,FLOP "IN THE SKIP LOGIC • 
.£68_['7 l-13-8.!11 .e-le 
1-13"'-8 AND ES3 2-3 .. 

'CCIJ)Z-l 
JIF C(') WAS -t ArTER LDA 
J AND I SNOW e:"'MAB Et.A8LE 
JLEVEL FAILED. CHECK ES2 1-3 
JAND ES.4 1-2-"2-13 AND .. 
'ACS ENABLE (AB" SEE INST REG 



--
.. 

8ell7 8e~232 AIS. 
'.·l21 t 25825 
18t21 "3877 

eelSI 138232 Aee. 
88123 151825 
lel2A11 863871 

IllSS 134232 A221 
881.t!6 175825 
""111 863171 

81138 120132 A241 
'81."31 'It811 
88132 18."e. 
881.33 18'824 
8813-4 863171 

88135 828137 A26a 
• 8136 1.26521 
' •. 1.31177777 
8".1·~" 185825 
• 1141 863077 

111.42 82 .. ' .... A271 
1".l..~3 l.tel1 
11.1.44 • "9S80 
.1145 12512 .. 
"e146 163'77 

."147 131111 A281 
18lse 151124 
.11St 163877 

LDA t. CHI 
MOV! t.l.SNR 
HALT 

LDA e.CMt 
NOV! 2.2.SNR 
HALT 

LDA 3.CMI 
MOV! 3. 3. SNR 
HALT 

LDA 8 •• +2 
HOV# •• e. SKP 
9 
MOV! 8. e. Si!R 
HALT 

LDA 8 •• +2 
SUBi!L •. " 1. SKP 
177777 
MOV;! 8.1.SNR 
HALT 

LDA 1".+2 
MOV' ".0. SKP 

• MOVe l.t.S!R 
HAL't 

MOV l"e 
HOV! e.e.S!R 
HALT 

'C(l)a-I 
J IF C(l) WAS -1 AFTER LDA 
'AND IS HOW fJ:,CHECK ACSl ON 
'THE INST REGISTER+AC PRINT. 
II F C( I) NOT LOADED BY LDA .. 
J CHECK AC.,1 

'C(.2)=-t 
JIF C(2) WAS -t AFTER THE LDA 
.AND IS NOW a.CHECK ACS! ON 
.THE INSTRUCTION REGISTER. 
'CHECK Acse.ADC2 ON THE At 
'PRINT 

'C(3)=-1 
JSAME ~s ABOVE EXCEPT 
'~AC 3 USED • 

• TRY TO LOAD C(8)YRON 
.CONSTANT. A NUMBER 
.OF THINGS COULD 'AIL 
JBUT LOOK AT ACD 
JAT ACD AROUND THE 
'INSTRUCTION REGISTER 

'CHECK THAT ACD IS NOT 
JENABLED ON A MOV INST • 
'IF C(I)=8 CHECK AC EN~ILE 
'LOGIC. £73 2-12-1-8 

. .. ~ ... 

'CCt) SHOULD BE SET TO • 

• CONSTANT 
'CHECK ACD1#£TC.ETC 

'C( 1) SHO.ULD 80 TO C(2) 
• C( I ) •• 
JCHECK ACD2.ETC.ETC 



--
tit t 

I'"~ 152 lS5eel A391 MOV 2 .. 3 J cce> SHOlLD BE-' 
811.53 115824 MOV! 3 .. 3"S2R 'CHECK ACD2 AT THE 
'1J15~ 863977 HALT lAC FLOPS AND IR 

'REGISTER DECODE 

80155 e2023~ .A32t LDA 0 .. C11 'CHECK THE REMEMBER" t·· 
.0156 191025 MOV~ e .. e .. SNR 'LOSIC TO THE SKIP. 
""157 163977 HALT .IF e<I)=t? CHECK £78 

IE67 8-9-19 

181.60 020236 A34' LDA e.C2 .CHECK THE REMEMBER "I" 
IS161 101825 MOV! e .. 8 .. SNR JLOGIC TH THE SKIP LEVEL. 
11162 863877 HALT 'IF CCB)=2 .. CHECK. £78 8-1~ 

"" 1.63 B202A111 A36t l.OA 0" C~ JCHECK THE REMEMBER "1-
."16A1l IItl25 MOVi! ... " .. SNR 'LOGIC TO THE·SKIP. 
18165.,863077 HALT 'IF C(0)=4.CHECK E18 8-12 .. 

.1166 828242 A381 LDA "' .. Clle 'CHECK THE REMEMBER "1-
181' 7 '18 t 825 MOV! e .. e .. SNR ,LOGIC TO THE SKIP LEVEL 
.8.7. 863817 HALT .IF C(9)mll CHECK £78 8-11 .. 

'''171 8212.-1-4 A411 LDA e .. C1 'CHECK THE REMEMBER "I" 
.1172 181025 MOV! s .. e .. SNR JLOGIC TO THE SKIP • 
""173 863877 HALT JIF eCI)=! CHECK E7S 8-9 .. 



.----

88174 1212~6 A421 
88t7s 180025 
88176 063877 

.. , 

88177 828221 A4~1 
".218 126~88 
8ee". 184825 
.1212 163877 

88283 028222 A46. 
•• 2"-4 12641l8. 
11215 1"~82S 
8128' 863877 

8,9211 821224 A48t 
10!l. 126 .. ". 
'12tt '8 ... 25 
88212 163871 

. , 

18213 828226 ASIc 
.Ie 14 .126410 
•• 215 1'.'25 
1'2t6 863877 

LOA "_AFOO 
cOt,ti! 0 .. B.SNR 
HALT 

LDA 8-C1673S6 
SUB 1 .. 1 
COM! 0 .. t .. SHR 
HALT 

LDA.I~CI56735 
SUB 1. I 
COM! 8.,. SNR 
HALT 

LDA I .. C135673 
SUB 1.1 
COM! 8. t. SNR 
HALT 

LOA e.C013S67 
SUB 1.1 

. COM! 8. l' - SHR 
HALT 

"I!'Il 11181 I 
el221 167356 
•• 221 181.t I 
•• 22e .156135 
•• 223 l,eIBII 
•• ee~ .135673 
•• ees '8'811 
•• 226 113561 

MOV ••• I .. SKP 
CI673561167356 

MOV' 8 .. fJ .. SKP 
C15673SI1S6735 

MOV. 1.8 .. SKP 
CI35873.l35673 

MOV' 1J .. 8 .. SKP 
C873567,873567 

.eee7 1811'" 
1.231 ",7" e7l"'. 
•• e31 ,1.'.81 
.le32 177711 eMI' 
•• 233 .8Iel. 
"23~ •••• 17 e17. 
'8e~5 '811fiJl 
'1236 I091.e, ce. 
•• eS1 18tl". 
'0e~1 """0804 C41l1 ' 
fJtJ2.tl1 1811e t 
le2~e 1'8'tl CIIC. 
882413 let881 
182~-4 110881 Cit 
1.2.-5 111881 
•• 2 .. 6 •• 0188 A~OOI 

MOV e"I .. SKP 
7118 
NOV " ... ~SKP 
-1 
HOV e .. e.SKP 
17 
MOV 1 .. 8 .. SKP 
e 
NOV ... I-SteP 
4t 
Nove .. G'" SKP 
Ie 
MOV e .. e.SKP 
I 
MOV 8 .. 8 .. SKP 
I 

'CONSTANT 8 .. TEST ALe 
JBIT 6(0) .. USE COMP OF ACS. 
J CHECK HOT (MA ENABLE) AT" 
JA83- ES8 6-5-8-9-18. 
JALSO E69 1";2" '." " 

JNOT MA ENABLE GATES THE 
J!EROS INTO THE ADDER.ONLY 
J~ERO PRESENT IS MAIS· 
JIF C(I)-& Eel 2-3 FAIL 

JNOT MA ENABLE GATES THE 
J!EROS INTO ~HE ADDER.ONLY 
'!ERO PRESENT IS MAl.'· 
J~F C(1).' ES'2-3 FAIL 

,NOTMA ENABLE GATES THE 
J!EROS INTO THE ADDER.ONLY 
J!EROS PRESENT IS MAI3 
JIF C(l)-. E~6 2-3 
J FAIL[::D .. 

JNOT MA ENABLE GATES tHE 
J!EROS INTO THE ADDER.ONLY 
JZERO PRESEHT IS MAle-· 
II' C(l)a. [33 2-3 FAIL 



~--
'tt', 

882.7 820247 AS21 
10eSI 12641" 
le2St, 1 ... 828 
89252 125~tS 
88253 163077 

.8eS4 128256 A54. 
88255 1.2648 I 
""256 177717 
""257 18~8241t 
8.e61 863.77 

•• 261 8e8263 AS'. 
•• e62 126881 

, •• 263 177177 
11264 11 ... "e~ 

•• e65 863817 

'1!66 12.218 AS!. 
"26' '81 ... 21 
8127' •••• ". 
•• e11 '11115 
.le12 163117 

•• 273 121275 A61t 
8827 .. 18.-421 
'''215 8e'I17 
'827' 181885 
•• e77 '63177 

•• 381 1283"2 A6S!1 
1'38. 1.81 ~21 
."382 ,177717 
"383 18'184 
1"384 163177 

.8385 128387 A6.t 

."386 181 .. '" 
11317 ,.""". •• 31. 181 •• 4 
88311 863871 

LDA I ... 
SUB 1 .. 1' 
COM! 1.1 
INC' t .. t.SHR 
HALT 

LDA 8 ... +2 
SUB I .. 1" .. SKP 
177777 
COMi! e .. l.Si!R 
HALT . 

LDA fI .. -:+2 
ADC l .. t .. SKP 
117777 
COM! e .. t .. Si!R 

HALT 

LDA 8 •• +2 
INC! •.• " .. SKP 

" MOV' e .. e.SNR 
HALT 

LDA 1 ... +2 
INC! 8 .. '8 .. SKP 
17 . 
MOV 8 .. e.SNR 
HALT 

LOA e. '.+2 
INC! 8,i8 .. SKP 
177777 
HOV e.' .. Si!R 
HALT 

LDA 8 ... +2 
NEG e ••• SKP 

" HOV 8.e .. S!R 
HALT 

JRANDOM BITS TO 'eee) 
'CLEAR DESTINATION IV 'COMP 
.A RANDOM NUMBER OF BITS 
'PRODUCES (-1) PERHAPS 
'MAB, ENABLE' 'IS ASSERTED. 
JCHECK A85 .. Ese 12-13 
J£5e 1-2-3 " 

JTHE COM INST GATES MA IEROS 
'TO ADDER. AT TS2 MA SHOULD 
.CONTAIN NO !EROS.SUGGEST 
,HAl INPUT TO ADDER IS ENABLED 
.IF C(1).011~21 MAtS 
JIF CCI)·821.~e MAl • 
• IF C(I)=0~e10~ HAJ3 
J1F C(1).1'4e~1 MAle 

JCCI'=-! 
.PREVIOUSLY COMMAS C~~ 
JALL ONES TO ALL !EROS. THE 
JDESTINATION AC WAS BEMO 
'HOWEVER 
'PERHAPS ACD WAS ENABLED? 
JCHECK E71 2-12-11-8 IY 
JCC1>=-2-CHECK MIse NGISE 
.AROUND THE ADDER 

, cee)=. 
.INC SHOULD PRODUCE +1 
.IF C(8)=8 
J CHECK ONE ENABLE LOGIC 
JAT ESt 8-9-11-11-5 

JINCREMENTION THE VALUE 17 
JSHOULD PRODUCE 2. IF THE 
JCARRY SAVE LOGIC WORKS. 

J CHECK IF INC 
JCAN PRODUCE A CARRY 
.DOWN 16 BITS 
'(-1)+(+1)-. 

.NEGATIOG A !£RO WILL 
.• PRODUCE I. IE J. TO 177717 +1-' 



18312 128314 A661 
"313 '8204"1 
Ie 3 t.4 '."818 
8831.5 t"1'0~ 
•• 31' '63117 

.. 
.1317 121321 A6SI 
11321 112181 
• 1311 .".S81 
"3I!e " I •• " t ~ 
•• 323 163877 

.832~ 128326 A71. 
"325 182"8! 
"326 .117777 
1131"7 t1811<4 

•• 331 163877 

8.331 121333 Al2. 
.'331 S8S881 
.1333 .,8IS1 
8833;t II'~I'" 
.1335 "3877 

11336 18248. A741 
•• 337 1'3"~ 
'.341 163817 

, . 
"3~1 l'2~e. A76a 
•• 34t2 1.2611. 
.8343 1178.5 
.1J3~~ 163.77 

'.3~S l1e8BI Ase. 
113<46126 .. 1. 
11347 .15424 
.8351 "3817 

." , .. 

•• 351 18248. AB!' 
1.35e .8341"" 
11353 863877 

'., 

1135<4 112811 AS •• 
88355 113415 
•• 356 863877 

LOA 8 •• +2 
SUB 8,.I!J.SKP 

" MOV ' .. 8.Si!R 
HALT 

LDA 8~.+2 
ADC I .... SKP 

• COM' e,a.S!R 
HALT 

LDA 0 •• +2 
ADC.8.I"SKP 
117777 
COM' e"I.Si!R 

HALT 

LDA e ... +2 
Nove. t. SKP 

• SUB e.l"S!R 
HALT 

SUR i". 
ADD e"8,,S~R 
HALT 

SUB I"e 
ABC 1 .. 1 
ADD l .. l.SNR 
HALT 

ADC 8.8 
SUB I:" 
INC! l~t.S!R 
HALT 

SUB .~. 
AND e.a .. S!R 
HALT 

ADC e.e 
AND e.e.SNR 
HALT 

'SUBTRACTING' FROM • 
'SHOULD PRODUCE e 
'IF NOT SUBTRACT FAIL? 

'CHECK ABILITY or ADC 
,TO SET ALL ONES 
JDONT KNOW WHY THIS FAILED • 
, ALL SHOULD WORK BY 
'THIS TIME. 

'ANOTHER TEST OF ABC 

'IF C(I)=."ACD WAS NOT 
'USED. CHECK ·E71 
,"1-2-1"2-13-11-8 
'TME' 'AC'ENA~t 'AILED.~ 

'TEST THAT THE 
'DESTINATION AC IS USED 
'BY SUB. 
'IF C(I~.C-l) THEN 
'AND ENABLE PREVENTED 
'AC ENABLE. CHECK E1. 8-11 

,C(I)-" 
J I.e SHOULD • • 
'?CARRY LEVEL? 

'ADDITION OF I AND -I 
'SHOULD PRODUCE NON" !ERO 
'SUGGEST AND ENABLE 
'PREVENTED AC ENABLE 
'CHECK £71 12-8 

'INC A C-I) TO 
, PRODUCE' . fJ 
'IF CCI,a •• 
'AND ENABLE ASSERTED 
'CHECK ·E71 8-' 
.CCI)-• 
,. AND " SHOULD • • 
'CHECK THE ADDER INPUTS 
.FOR THE AND CONDITION. 

'CHECK AND OF (-1) TO (-1) 

'SHOULD BET C - I') R£SlL T" 
'BUT GOT" .. 
'PERHAPS ONE ENABLE ASSERTED 
JCHECK £51 5-6-8-'8 



---.,',', 
88357 102~81J A86t SUB e.-e JAND " TO -I 
"8361 12611B ADC I.-I ISHOULD PRODUCE 8 
"9361 117~ee AND 811 'IT PRODUCED (-1) HOWEVER 
8"362 12<4815 COM' l .. I"SNR JPERHAPS AC EN~BL[ 
10363 863877 HALT 'ASSERTED. CHECK 

I E71 12-1 !i 
., 

8036'- 126101 AB8a ADC l .. t JAND (-I> TO I 
.8365 18204'" SUB e .. e ISHOULD PRODUCE e 
81366 123 ... 8 AND lIB JIT PRODUCED (-I) HOWEVER 
81367 l1eSt5 COM' e .. 8ISNR 'PERHAPS MAB ENABLE 
"8370 163"" HALT .ASSERTED. CHECK 

lEse t-12' 

19311 102880 A98. ADC 0.1 '(-I) AND (-1) 
88312 193.48e . AND 8.8 '-SHOULD PRonUCE (- 1 ) 
80313 11891-4 COM' S.'S .. S!R IA BIT DROPEDIS IN ERROR 
88374 863871 HALT JCHECK ADDER INPUT 

.GATES FOR AND 

11375 '12-418 Age, SUB 8 .. 0 JAND (0) TO (-I> 
11316 1.26888 ADC 1 .. 1 .SHOULD PRODUCE I 
88377 181 .. 1 .. AND e.-l .. S!R JCHECK ADDER GATES FOR AND 
I" .. ee 163177 HALT 

""""1 182"8" A,.-i ADC ".,0 J AND .( - 1) TO " 
eB~12 126480 SUB t .. l ISHOULD PRODUCE I 

'''''''3 1874\8..- AND 0It.,S!R JCHECK ADDER GATES 
81~e.t1l .63971 HALT JFOR AND 

884"5 t0te .. ., A96. MOVO 8 .. 0 ISET CARRY THEN CLEAR 
".416 \81822 HOV! 110., Si!C JIF C<CARRY)=8 CHECK 
'''~''7'963817 HALT 'E53 4-5-6 TO SKIP LOGIC 

JIF CA~RV.l CHECK CARRY 
'SAVE LOGIC 

.... 11 18102" A981 MOV! 0., " JCLEAR CARRY AND THEN SET 
"e~ 11 l81""3 MOVO 8 .. 01 SHC JIF CARRY-I"CHECK £53-4 
81 .. 12 163871 HALT J I F CARRy-e. CHECK CAR·ItV 

J SAVE J,.OGI C' . 

1""13 11''''-'' A99. MOVO 0 .. 8 JSET CARRY .. SEE I' IT 
81414 101883 MOV " .. g .. SHe J WAS REMEMBERED 
.14l1 5 863877 HALT JCHECK £88 .. [28 .. E42 

.EOT 



88416 101820 Bees 
.,0417 101892 
88428 063811 

88421 111920 el21 
08422 828960 
19.-23 181982 
e042~ 863977 

18425 111920 884. 
81420 .02423 
10427 063977 

80438 181848 B86. 
8043,1 182423 
81432 863117 

80433 l11i48 B081 
88434 182 .. 63 
18435 "'3177 

•• 436 1.2100 8181 
88437 ""'8e,e 
.8""" 18184' 
88<441 Il81ie 
1.,41142 t81818 
88 ... 43 11.813 
.8444 863871 

•• 445 llt828 8121 
...... , 1,81958 
....... 7 '"leI2 
88 ... 51 863877 

8 .... 51 '11140 BI41 
'.452 ,t8t8S8 
8"~53 .11883 
.,4\54 163877 

, , 

'."55 181128 816. 
8 .... 56 1.J831 
18457 '8t8'2 
., ... 68 863871 

MOV~ 0~0 

"OV 0 .. 9 .. Si!C 
HALT 

MOV! 0 .. 0 
LDA 0 .. 60 
HOV 0. 0 .. s~c 
HALT 

HOV! 9 .. 8 
SUB! 0 .. e.SNC 
HALT 

HOVO 9 .. 0 
SUB! 8 .. e.SNe 
HALT 

MOVO 8 .. 8 
SUSC " .. B .. SHe 
HALT 

ADC e .. e 
STA 0 .. 8 
MOVO 1,,8 
lSi! fJ ' 
MOV' 0,,1 
NOV 9"9,,SNC 
HALT 

MOV! e ... 
NOVO' 8 .. 0 
NOV e"e .. s!c 
HALT 

"OVO "", e 
MOVO' 8.8 
MOV ... 'b SHe 
HALT 

Move e.g 
MOV!# ... 8 
NOV e .. e .. s!c 
HALT 

JCLEAR CARRY THEN CHECK 
'THAT MOV DOES NOT SET IT. 
JIF C(CARRY)=l CHECK 
JE44 1-6-8-' 
JOR E2S CARRY .REMEHBER 

J CLEAR CA'RRY THEN CHECK 
JTHAT LDA DOES NOT SET IT 
J CHECK E~" 4- 6 

JADDER PRODUCES CARRY 
'CHECK CARRY £28 2-3 
'E~2 5-6 

JIF CARRY-. 
JCHECK E.1l-4 -2 
,ALSO THE CARRY FLOP 

J CHECK £0404 5- 6 
'INPUT TO CA~RY LEVEL 
JCAN IT REMEMBER A M1M 
lIN THE CARRY FLOP 

JCHECK FOR 
,NO CHANGE IN 
JCARRY FROM A 
JISi! I.NSTRUCTION 
J CHECK E..... 8- 3 
'FOR OPEN ETCH OR 
,FAIL CHIP 

JCHECK CARRY REMEMBER 
.LOGIC M812(8) (I) SHOULD 
.PREVENT CARRY FROM CHANaE 
J CHECK £28 1-8- 13.'E88 2-12 

'CHECK CARRY REMEMBER 
.LOGIC £28 13 IS HIGH 
JOR CHlP FAIL 

.CHECK CARRY REMEMBER 

.LOGIC £28 '-18 
• [042 8-9 ,. 



""9 

81~6t l81"Ate Bl81 NOVO e .. 0 ,CHECK CARRY REMEMBER 
."~62 181830 Moval • .,. .LOGIC ESB 9-18 
88463 101003 NOV 0.".SNC 1£-42 8-9 

-. 

0"464 863817 HALT 

88465 111020 828, MOV! I.e ICAN IT REMEMBER 
18466 181088 MOV 8.0 J AT ALL ABOU"r CARRY? 
0'~67 181082 MOV· e.e.,s!c 
08470 863077 HALT 

81.,71 l"tfJ~" B22t MOVO 0 .. " .CHECK THAT 
80472 020680 LOA 8 .. 0 JCARRY CHANGES 
88473 111"83 NO V ,_ I. SHe IONLY AT T53 TIM[ 
1847~ 863811 HALT • £8e 

fJfI~7~ 182822 824\1 AOC! 0.I.Si!C • JUST TRYING SOME STUF 
""476 1.63971 HALT 
•• .-77 182063 ADce 8.8.SNC 
Ils,e '863871 HALT 
elsel 182832 ABC!' g.g"Si!C 
I"Sle 163177 HALT 
.IS83 112832 ADC!I e.e.s!c 
185'" 863017 HALT 
8'515 182153 ADCOI ... I.SNe 
leSI' "63877 HALT 
.1517 112153 ADCO' a ..... SHC 
""5 .• 1 .63917 HALT 
IIS',t I 112062 Allee ... 8 .. S!C 
•• St2 863871 HALT 

885.13 1.2~ •• 8261 SUB 8,,1 ,TEST FOR M812(1) •• 5,. t1l281" ADC' """ 'PREVENTING AC WRITE 
•• 51.5 tet .... HOV '"I"S!R 'ENABLE (8"8),,[11 9-tl 
'151' 163177 HALt 

. . 

1'511 82848' B2S. LDA g" • .CHECK THAT 
•• 521 e'-18ee STA g .. y 'AC WRITE ENABLE 
81521 1524"" SUB 2 .. 2 ,IS NOT TURNED ON 
•• 522 811188 IS! I .. " 'DURING A IS INSTRUCTION 
11523 111 ••• HOV 0,,0 IE17 5-8-" 
•• S241t 15111. NOV e .. 2"S!R 
88525 863877 HALT 



t,', 

•• 526 112.". 83., ADC 0,8 
•• 527 .~e881 STA 8.0 
8053. 182488 sue 0,8 JSTA FAILED 
•• 531 1""188 STA 0,. JIT ASSERTED MEM 
'''532 121800 LDA I"e • ENABLE 
8.533 19181-4 MOV 8 .. 8,,, SIR .CHECK £68 8-9-18 
8e53'" 863177 HALT J E70 5-6 

, , 

11535 112818 8321 ADC 8 ... .IF STA FAILED 
11536 8448888 STA 1 .. 1 .TO ASSERT AC ENABLE 
80537 e2~e8" LDA 1 .. 8 .IT WOULD STORE !EROS 
'15~fJ 125815 NOV 1.1.SNR .CHECK E71 8-9.£56 ~-5-6 
• .,S.-, 863877 HALT 

. , 

10542 1,82-498 83-4' SUB 0.' J'C< 9>:Cfl 
leS-43'1.8230e ADCS 8.1 .SHOULD SET ONES AND 
'''S~4 t01885 MOV e .. e .. SNR .STORE SWAP RESULT 
'''5'.-5 863877 HALT J £"3- ~ FAIL TO 

JASS~RT NOSH+SWAP ENABLE 

115<4' '"2124 8361 SUBi!S '.'.S!R .If C(9).+1 OR 1 •••• 1 
.8547 163fJ77 'HALT JHAR OR MAL WAS ENABLED 

.IN ERROR. CHECK 

.DECODER AT E54 

1'551 828""2 838' LDA e ... +2 .CHECK TO SEE IF 
.'5511"5311 MOVS 8.'1 .. SKP .DATA WAS ACTUALLY 
.8552 111317 371 'SWAPPED. IF CCI)-e(l) 
.1553 116415 SUB' •• 1 .. SNR JE89-1 D~CODER FOR 
11554 1'3877 HALT .tACS'FAILED 

•• 555 1.124 •• B~" SUB 8 .. ' ,CCI)-e. AC STORE SWAP 
•• 556 .1823" ADCS 8 .. 8 JSTORE USING THE OTHER 
11551 "'le,1 ~ COMI e .. e.S!R 'GATES.OF THE SEQUENCER. 
Ie 56' 1638'77 HALT 'CHECK THE SECTION ' . 

10F £98 WKOS BITS ARE 
'MISSING 

• '56. 1824~' B421 SUBO .. , 'CCI) AND CCCARRY) •• 
.156! 191212 MOVR 8 .. e .. S!C 'CARRY SAVE AND CARRY 
•• 563 163177 HALT ,GOT SET. CHECK £29 1-3-1 

'C(I) SH()lLD STILL • ... 
'CHECK ADDER INPUTS ETC 
'IF eCI) NOT elLOOK THERE FIRS1 

8.,56.- 1.82<4<48 B~~' SUBO e .. 8 'C(S) AND C(CARRY)-9 
IIS65 '11182 MOVL e .. e .. Si!C ,CARRY SAVE AND CARRY GOT 
,8566 863877 HALT 'SET. CHECK £29 ~-S-8 

,cee) SHOULD r::8 CHECK 
lADDER INPUTS ETC.IF eel' NOT. 
'LOOK INTO THAT FlRST 



•• 561 182223 'B~6' 
19S7, 163877 

"571 102123 8481 
81)572 "63877 

88573 182~21 8581 
81S7~ lIt 1.85 
88515 863817 

11576 112440 BS!t 
11577 181119 
•• , •• ·184t48. 
''''It t2~e"S 
'1'8e 863877 

.. 

81683 182~.8 854. 
1'6.~ 11111-4 
"8'IS .63871 

'.'16 '2'~.2 8561 
.1687 '8t121 
."11 •• a811 
11611 181115 
11612 863871 

... 

.8613 121482 BSS. 

.86141 181t21 

."'.15 181812 
•• '16 .81115 
88617 8'.3077 

88628 120482 B~81 
18621 19t 121 
81622 1181.,<4 
88623 '810t5 
"6e~ 863877 

11625 t921~e 8621 
8e626 181111 
le6e7 llllt4t 
00638 '863977 

. " 

18631 la22~5 B6~. 
.8632 863877 

ADCi!R ' .. I"SHe 
HALT 

ADCel 8"fJ~SNC 
HAL.T 

SUB! g"e 
MOVL 8_I"SNR 
HALT 

SUBO 0 .. 8 
MOVL eli 0 
NEG,I"l 
COM l"l .. SHR 
HALT 

·sueo e" fJ 
"OVL a .. e"S!R 
HALT 

LDA 0 ... +2 
MOVi!L. I"e .. SKP 
1 

MOV' e" "'" SNR 
HALT 

LDA' 0 ... +2 
HOVEL B .. 9" SKP 
e 
NOV' 0 .. g"SNR 
HAI ... T 

LDA e ... +2 
MOVi!L 8 .. g ... SKP 
04 
MOV' e"0,,SNR 
HALT 

AD co 9 .. e 
MOVL 8,,0 
COM' e"g .. S!R 
HALT 

ADCOR e .. " .. SNR 
HALT 

'CHECK THE SET TO CARRY 
'VIA MABCI) AND MAR ENABLE 
'CHECK £29 2-3-8.cce> SHOULD 
J=(-1). IF NUT"CHECK THAT FIRST 
IADnER'GATES ETC 

JCHECK THE SET TO CARRY 
'VIA MA12Ct) AND MAL ENA8LE 
J CHECK £29 .,- 5-8 

Jc(o)-e .. CCCARRY)cl 
'CARRY SHOULD NOVE: TO 
.BIT 15 PRODUCING +1 
JIN cel). CHiCK CARRY 
JSAVE IN~UT TO ADD~R 
J£20 9-18 [TC~£TC 

'C(9)=0,C(CARRY)-O 
JA !ERO CARRY ON 
JMOVL WAS INSERTED 
lAS A ONE 
'CHECK ADDER INPUT 
IAT E20 9 .... 10 

JC(S)=0.CCCARRY)c8 
J!EROS MOVED LEFT 
I SHOULD PRO.DUCl: !EROS 

JCCI'-. 
ICCI) SHOULD-! NOW 

JADDER INPUT 2 FAIL 
I CHECK EB '-Ie 

'C(9)-2 
'CCI) SHOULD.~ NOW 

lADDER INPUT I FAIL 
J CHECK £46 2- 3 

'CCIJ)=4 
J SHOUL D NOWa t e 
lADDER INPUT e FAIL 
'CHECK £33 9-18 

Ic(9)c(-I) .. C(CARRY)=1 
JMOVING 'ALL ONES 
JSHOULD LEAVE ALL ONES 
IDON'T KNOW WHY THIS 
• SHOOLD FAIL' 

'MAR ENABLE FAIL 
'TO ASSERT. CHECK 
'E63 12- t 3" 



tt t 

18633 102520 B66t 
.0634 105203 
80635 06301'1 

01636 182642 B681 
80637 06301"" 

e06~0 102625 B78, 
90641 163911 

90642 16264' 972. 
00643 10St2~ 
1'86~4 863071 

916~S 192644 B7~1 
"8646 8631'1"1 

886~1 1.284ee 876, 
•• 651 181221 
'8651 888112 
18652 195185 
,.653 863071 

8e6S~ 8214,S 8181 
•• 655 181221 
18656 811184 
•• 651 .8S18S 
.8668 .'301'1 

•• 661 .2.~'2,B8SI 
81662 111221 
18663 •• "818 
.e6'~ 185185 
11665 863011 

11666 .e8~12 9821 
88667 tMt2ei 
88671 a801tHlJ 
.D671 18S105 
.1672 863871 

88673 820412 8841 
8067"- 115221 
.8675 '12345 '.'16 1,31,e, 
88677 1120414 
•• 78. 863811' 

SUBi!L 0,0 
HOVR e.~! ~ SHe 
HALT 

SUBOR 8b) 0~ S!C 
HALT 

SUBt:R e ... OISHR 
HALt 

SUBOR 0 .. 0 
MOVt!L 9 .. ill S~R 
HALT 

SUBOR e .. g,S!R 
HALT 

LDA 9" tI+2 
MOVi:R i9,.e.SKP 
2 
NOV 041#SNR 
HALT 

LilA 0J)III+e 
HOVeR G_I"SKP 
~ 

MOW 9,. 1" S~R 
HALT 

LDA I ... +2 
MOVi!R e .. 8 .. 51< P 
18 
Move,.l"SNR 
HALT 

LDA 0",.+2 
KovaR 0»I .. SKP 
2fJ 
MOV flJ .. l .. SNR 
HALT 

LOA 0".+2 
"OVe!~ l~p t ~ SKP 
12345 
MOVL. t#2 
SUB' 8"e .. scR 
HALT 

J C( 0) ~:i' t RI aMT SHI F1" 
JFAIL TO PUT BIT 15 
.INTO CARRV~ CHECK 
'[56 t-t3 INpUT TO HA 
.ON RIGHT SHI't~ETC.ETC 

IRIGHT SHIFT A 0 INTO 
J CARRY Post l'ION\\> 

JSET CARRY THEN HOVE 
JIT If~'ro BIT" 

ICLEAR c(e) AND C(CARRY) 
J GET THE 51 ~ 131 'r t.'HJ1~ 
JSUBOR FAILED. CKECK 
),ADIHtR t~~TES ,. 

JC(CARRY)-e AT TS2 TIME 
JCARRY GOT INSERTED 
.AS A I.CHECK [56 2~3 

, SKI IF'T A 2 RI GMT 

'ADDER INPUT FAIL 
J CHECK £1' t 2 .... t 

At SHIrr A, t~ RI (iHT 

J AD!)Et~ INi'Ui FAIL 
~ CHECK E45 13- t 

JSHl~i A eo RIGHt 

lADDER INPUT FAIL 
J CHECK 1!::3i2 13- t 

J C< S, ~(yHI GIONi\L. NUMBER 
'ta 1 )~n~! GMT SHIFT R[SUI... T 
J i'HE NUt~BER 
J C( 2) ~l\Ef'T SHlI J."'T RESlL. T 
~EX~~lNE AC TO SEE WHIC~ 
IINS1~UCTION FAILED 



'""--
8~7et ~62711 CD0t 
e01~e !0!fH ~ 
Itl"103 ~6~f,j'7'1 

8i10~ 160211 C82. 
(10785 ~010~ I 
iD7t~6 t~63f.171 

8e1~1 ~~36~7 C03t 
~~1'je. 10tff0t 
0fJ11l ~63~11 

-. 
811l.e 863771 CB4i 
'~'1' t 3· ·10630'11 

81714 ~,~el1 C~6. 
e~ll5 06351'" 
011 t ,. i63S1'~' 

887i7 e6@2l7 C881 
BIle", ~'il!0. 
"8121 163511 
tifl12! 06301~1 

e~7!3 062677 Gte, 
@91'!4 16~'n 16 
"81es 8635'11 
81126 (16381'1 

DICP """CPU 
~H!Vi 0.'4' 0" s~~p 
Hl~L 'I 

NltOC CPU 
MOV~ e ... 9.Y'SKP 
,-fAt l' 

SH;P[)N CPU 
t'i10V 8" 0s SII.P 
HAll l 

S~{Ptoc CPU 
Hll;L.l 

WIOC CPU 
s~{pa'r CPU 
Hl~Ll 

N10{~· CPU 
~lOS It} 

SKPSi! CPU 
l-iLltt.l 

D1 CC .(\1) .. CPU 
Hi OS 1'16 
S~( PEU~ l~PU 
H;J...T 

$ l ($ ~~ESf'~ If-lNJJ A 
JPULS£.tA~SED A SKIP 
.CHECK INS! HEGISTER 
.J DfCOi)E !: /0 SK I P 
J SHOU!... 0 NOll RE: PHE!H!~\ll' 

JCLEAR ION Fl,OP,MISC 
I Rf:ASONS. 
$ I,. SK I PPE[~! 
1> (:HEC~" '[-41 9~ J ~I E~e 
~TO THE SKIP'LOGiC 

, S~~ 1. P PO wr~< J'<fl> 1 L j/' I~,S S ttl.,; I '\lG 
.f POWE~\t f)'t!L tvJDHH~ ~$\t~~) 
,CrHtCK tt~ i 5~ 1.:0" tvat 
1[67 ~~5~6 tU SKIP LOGIC 
JI~.l:SO 'S~:IP lik~Vt~H'l l.l~~lC 
$ f:~ ~ 6"'~(~'" H.~ 

~~:~~~F f'U{.IIER F#ilL=:f' 
I srf Pf~tV] (HJS 'b'~::S'K I~ 
p (:t:r~Ct( [.t'H s .... ·~"'· t 10 ., 
INB9't' FAILt~'yO INVERT 
:'Str~lfi lOGICtt f~lr S~t~"ES3 !-l~ 

'.. .'" 

J (l_E!~R I on Fli .. ~G# If" ! ON L J. {l~il' 
$1 S (nna CHt'CK I lO SKI fi lOG1C 
'At E5~ 8~1~13.E'1 4-S·~ 
IlCSl ~ I'"t2---lt.iJ ttH 5""6 .. 

~ . .. . . . 

'C~E~R ION fLAGQ IF 
11(~j IS SET BY Pl;,t"S!N(i 
IDEVICE ~ THE~ C~ECK 
JTHE-CPU INST LlV£L AT 
§; ~ Ii t j },)I E y 5: :~""'.eli Iil SO THE I Q~ 
"fLOP f.: ':·t~ ... ~ £1~$ G~Tts !:~1' 
J ['~'(~, f1"l'7· ., 

J c-~E~'~R li'lO tl:€:Vl CES"l 1 teN 
1- A S'i'Atn~" put SE ':J11M 
,ttrttVl C£ u.{l()l' (~PU TUnN[[+ 
J ION OU .• GHECI, Et ... '" 



't'~t '" 

.,12" 862671 Clel Dice e.cpu JCLEAR I/O 8EVICES .. ION 
1873. 161175 MIOS 1S .A START'PULSE WITH 
88731 863517 SKPsa CPU 'DEVICE NOT CPU TURNED 
88732 863877 HALT liON ON. CHECK £2-3 

"8'33 862t.77 Cl"-' DIce ".CPU 'CLEAR I/O DEVICES. ION 
rtJ873~ 860173 NIOS 73 JA START PULSE WITH 
.8735 .'3571 SKPBi: CPU IDEVICE NOT CPU TURNED 
118736 963071 HALT J ION ON. CHECK E2-2 

•• 731 86e677 C161 'DI cc e. CPU 'CLEAR 1'0 ,DEVICES. ION 
087 .. , "60167 NIOS 67 JA START 'PULSE WITH 
88741 963577 SKPBi! CPU .DEVICE NOT CPU TURNED 
e"7~2 863877 HALT J ION ON. CHECK £2-1 

.,7A3 "62677 Clft: DIce IJ.CPU JCLEAR I/O DEVICES. ION 
117A~ 860157 MIOS 57 J A START' PUL SE WI TN ,.7.5 863571 SKPBl CPU JDEVICE NOT CPU TURNED 
"81.46 863911 HALT J ION ON. CHECK [2- 1"3 

•• 7 .. , 162677 C!I' DIce e.cpu JCLEAR I/O DEYICES#ION 
.8758 .69137 NIOS 37 J A START -PULSE WI Ttl 
.,751 "63571 SKPB~ CPU JDEVICE NOT CPU TURNED 
8"152 863811 HALT J ION ON. CHECK [2-12 

•• 153 .82808 C221 ADt 8$8 J,C( \8)--1 
•• 75A 163<477 SKPBN CPU JSEE IF SKPBN WILL 
•• T55 18tlttl NOV# e., JMODIVY C(S) 
.e156 18iUJ14 COM' e ... S .. Si!R "CHECK I'O INPUT LEVEL '.,&1 .'3811 HAL1~ J (1'13) ... [66-6 

'11', 1.218. ce~. ADC 8 ... 'SEE If' ole WILL .. ". '62-471 ole fj.,cPU 'MODIFY C(I) 
e11'2 l".t~ COMI fiJ ••• saR JCHECK E6t4 1-3 
•• ,61 863117 MAL,T J THE I HPUT TO" TNt: 

ILEVEL 10 INPUT 
, , 

•• '64t .8e ••• ce6 • ADC 8 ... 8 .CHECK THAT DIe WILL 
.1165 ,624t11 DIe 8 .. 8 J WRITE INTO eel) 
I • .", '(l18iS COMI IIII.SNR .CHECK £64 I-e·' ... .. ..", "311' HALT 'E6' 5-6 . , .. ,." I.elll C2S1 ADC ",e 'C(8)a-t .. .,,,, "3418 SKPBN 9 .CHF.:CK"THAT SKPaN DEVICE • "'71 •• 1111 MOV# I .... JDOES NOT MODIFY e(l) .. "" 1 IHJ8 1 4 CO"' 8 .. fJ~Si!R J CHECK £6. 2-3 
•• T"~ 163817 HALT 

•• ,15 le2_88 C3fJt ADC Itb" 'C(I>w:-l.S£[ IF' 
eS716 861417 DIS a.cpu JINTER~UPT ACKNOWLEGE 
.'71' , •• 't5 COM# 8.e.SNR JWILL MODIFY THE C(e> 

••••• 863877 HALT JCHECK OTIS INPUT TO 
JI/O INPUT LEVEL. '66 3-6 

'. . . 



---.,'.', 
81.881 102988 C3e. 
8.18"2 161<488 
01093 I" 1'10-4 
11.""4 963877 

01085 862677 C3~t 
81.886 "61~'J7 
81007 191014 
01810 063071 

01.81.1 862677 CC22a 
810.1.2 828404 
"18'-3 8~81"t 
elet. 868117 
0101S 181801 
81816 163077 CC2211 

81817 181881 
81828 "11816 C222t 

11e21 182'28 eC23a 
81822 .04fJB81 

IIee3 862677 CC24t 
8"8204 868117 
II 1.825 163117 
81826 .'3877 

81827 162677 CC26r 
81fJ38 160177 
81831 163589 
11832 863017 

"1.833 862677 CC281 
8113-4 868177 
81835 "'3.77 
81836 863977 

81837 869177 CC38. 
fJ1.0~0 860277 
81841 863577 
81 .... 2 163077 

ADC e.g 
DIB 9 .. 9 
MOV e.e"S!R 
HALT 

DIce " .. CPU 
DIB 8"CPU 
MOVI 0 .. 9.SlR 
HALT 

Dice e .. cpu 
LOA 0"C222 
STA 9"t 
NIOS CPU 
HOV 0,,9.SKP 
HALT 

HOV 1",9"SKP 
CC221 

SUBeR 1,,8 
STA 9#1 

DIce ""CPU 
NIOS CPU 
SKPD! CPU 
HALT 

DIce ".cpu 
NIOS CPU 
SKP8! e 
HALT 

DIce ""CPU 
NIOS CPU 
SKPBN CPU 
HALT 

NIOS CPU 
NIOC CPU 
SKPB! CPU 
HALT 

IBECAUSE DEVICE 8 
'DOES NOT EXIST. THEREFOR 
JDATA LINES SHOULD 
,CONTAIN lEROS. CHECK 
11/0 DATA LINES TO MA 

'CLEAR I/O DEVICES 
JINTERRUPT ACKNOWLEDGE 
IWE CLEARED THE DEVICES 
JYE SOMETHING WANTS A 
JINTERRUPT. CHECK THE BUSS 

'. 

JCLEAR I/O ~VICES.I0N 
'POINT TO HAL T 
rIF INTERRUPT OCCURES 
JMACH WILL HALT· 

.INTERRUPT OCCURED WITH· 
J ION COMING ON 
.IT SHOULD NOT HAVEl 
.CHECK INT REQ 

JIF INTERRUPTS 
JOCCURE POINT THEM BACK 

JCLEAR DEVICES AND ION 
,TURN ON INTERRUPT (ION) 
JTHIS INSTRUCTION NORKED 
'WHEN INTERRUPT WAS OFF. 
J CHECK £8 J 5- 6 .. £6 7 ~- 5 .. 

JCLEAR DEVICES AND ION 
JTURN ON INTERRUPT <ION) 

JCHECK CPU INST INPUT TO 
JSKIP LOGIC. E51 11-13 

,CLEAR DEVICES AND ION 
JTURN ON INTERRUPT (ION) 
.IF THE ION LIGHT IS ON CHECK 
I E 51 t 1 - t 2- 1 3# £67 4- 5- 6" TO 51< I P 
'IF, THE'ION LIGHT IS OFF 
'CHECK ION FLOP 

JTURN ON INTERRUPT (ION) 
'TURN O~F INTERRUPT 
JIF (ION) LIGHT IS ON 
JCHECK I/O CLEAR INPUT 
.fTO THE ION FLOP 



019~3 060171 CC32' 
01044 960200 
9104115 063411 
81046 063071 

010~7 060271 CC3~: 
01,,50 060100 
01051 063577 
01052 063077 

91953 060271 C36: 
9105.-1 063577 
0t855 101010 
01056 063511 
81057 063077 

01060 060177 C38s 
01861 183688 
01962 06341111 
91863 963077 

81864 863000 C~01 

81965 868277 C42s 
81866 860377 
01161 063577 
81870 863871 

81071 868177 C~~c 
9.1.072 868377 
fH 973 863477 
01974 863677 

Ol17S 160177 C461 
81876 861977 
It071 863~17 
8t180063877 

01191 968277 C48. 
0t192 060B17 
8.11.83 863577 
01 t 04 fJ63177 

NIOS CPU 
NIOC 0 
SKPBN CPU 
HALT 

NIOC CPU 
NIOS 0 
SKPB~ CPU 
HALT 

NIOC CPU 
SKPBi!: CPU 
MOVI 9,9 
SKPBt! CPU 
HALT 

NIOS CPU 
ANDR 0,9 
SKPBN CPU 
HALT 

DOC 9,9 

NIoe CPU 
NIOP CPU 
SKP8e CPU 
HALT 

NIOS CPU 
NIOP CPU 
SKPBN CPU 
HALT 

NIOS CPU 
NIO CPU 
SKPBN CPU 
HALT 

NIOC CPU 
NIO CPU 
SKPBi! CPU 
HALT 

.EOT 

'TURN ON INTERRUPT (ION) 
JPRODUCE A CLEAR PULSE 
JBUT TO DEVICE" 
JTHE INTERRUPT WAS STILL 
JCLEARED. CHECK E27 12-13 
JCHECK E~1 12-13 TO ION 

JCLEAR INTERRUPT (ION FLOP) 
JDOES I/O START PULSE 
JWITH OUT CPU INST TURN ON 
JTHE ION FLOP? YES 
JCHECK E21 8-9-10 
JPART OF THE 'ION STUF 

, '> 

JCLEAR ION FLOP 
JTHIS SKIP INST HAS 
JMB8(9),MB9(t) AND 
lIT TURNED ION ON 
ILOOK FOR A PHONEY 
JI/O START PULSE.CHECK 
JE91 8-9,E43,E5S;ETC 

JSET ION FLOP 
JCHECK FOR A PHONEY 
11/0 CLEAR PULSE. THE I/O 
'INPUT TO E91 SHOULD 
JPREVENT IT. 

JA DOC TO A DEVICE 
JNOT CPU SHOULD NOT STOP 
JTHE MACHINE 
JCHECK E21~8-9-1e TO RUN FLOP 

I CLEAR ION FLOP 
'GENERATE A "PM PULSE 
JCHECK THAT 
.NO CLEAR PULSE WAS 
J GENERATED 

.SET ION F1.0P 
JGENERATE A "P" PULSE 
JCHECK THAT 
J NO START PI1.. SE 
'WAS GENERATED 

JSET ION FLOP 
JCHECK THAT NO CLEAR 
JPULSE WAS GENERATED 
JBY (NIO) INSTRUCTION 

JCLEAR ION FLOP 
JCHECK THAT NO 
J START PULSE 
JWAS GENERATED BY 



. , 
81195 192~80 D08, SUB 9 .. 0 JCCS>::" 
"1.186 "'-'''908 STA 6 .. 8 'STORE IN REGISTER " 0tt87 010800 ISl 0,e lINe TO +1 
01118 101019 MOV# 9 • ., 
911tl 020090 LDA ".9 
01112 101015 HOV# e.e .. SNR jCHECK THEAT M8 COUNT COUNTED 
81113 963077 HALT JE7~ 8-18.£76 8-9-18 

.INPUT'TO ONE ENABLE 

.LOGIC AT E68 2-3-' .. 

81J 1.-4 828888 0021 LOA "#8 JLOAD REGISTER " INTO 
811t5 82 ... 98" LDA I ~tfit lAce AND ACI- IF C(1)c 
811.16 186-41<4 SUB. 8. 1 •. saR IC(I).l CHECK M8 COUNT 
81111 063871 HALT .E76 8-9-10 

JIf C(~)+l=Cfl) CHECK 
.MB DECREMEN E76 2-3-6 

9 1.128. 92012" 00.1 LDA ".129 JIF C(1)::C<0)+t 
81,121 82-4120 l.DA 1,120 JCHECK MB COUNT 
81122 10641l1-4 sue, CIJ,I.S!R ,[16 t -8-13 
81123 "63871 HALT 

1112,. 820138 D861 LOA 8.130 
81.125 82'-138 LDA I .. 130 JIF C(0)+1-C(I> 
81126 186-41-4 sua, g"t"S!R JCHECK HB DECREMENT 
81127 863811 HALT .£76 <4-5-6 

81138 828828 088. LOA 8.20 IIF CCI)uCC8)+1 
81131 124828 LDA 1.28 .CHECK M8 COUNT LOGIC 
81132 t86A1lI'" SUB# ".l.Si!R 'THE DEFER INPUT TO EI7 
81133 863877 HALT 

etl3~ le2~8' Diet SUB e,g 
01135 a~0088 STA a,s 'STORE A " IN LOCATION • 81136 81"'888 DSl! " • DECREMENT TO 171711 
11137 '0'010 MOV· 0.8 
81.148 828880 LDA 0.8 .IF cel)=8 CHECK MB 
Bl14. t8""1" COM' tJ,,8.SlR .DECREMENT LOGIC TO MAB ENABLE 
IIt42 863817 HALT lAND NOT HA ENABLE 

JE66 2-3-6.E15 11-11 
'E7' 2~3"':6 



·t t 
81143 192""" DI21 ADC ",0 JC(S):r::-t 
01.14"- "",geee STA 9,8 .STORE IN REGISTER 8 
81,1<45 8188"e lSi! " 'INCREMENTIOG SHOULD 
" 11.-6 063071 HALT 'PRODUCE e AND A SKIP 

JCHECK £80 8-9-18-11 
J IN SKIP LOG'IC~LOOK AT 
.REGISTER e ALSO 

81.1<47 102520 D141 SUBlL 0.0 JC(0)==1 
81.159 "~f)9"0 STA 0 .. 0 .LOCATION "11+1 
8ltSI 822899 LDA 8 .. -0 'CHECK THAT'DEFER DOES 
81.152 829898 LDA 9," ,NOT DECREMENT LOC S 
01153 101005 MOV 0.0,SNR .THERE SHOULD BE NO 
8115~ 963077 HALT JMB DECREMENT LEVEL.CHECK 

.E16 ~-5-6 \ .. 

811 .. 55 102480 D161 SUB I,dJ .-CCtJ)ml 
81 '56 1."""0 STA 0 .. 0 .CHECK THAT DEFER DOES NOT 
81lS7 82208., LOA 0 .. ee .INCREMENT LOCATION. 
" 11.6' 820009 LDA e.9 JTHERE SHOULD BE NO 
11161 19100~ MOV e .. g.S!R JMB COUNT LEVEL. CHECK 
8t 162 863077 HALT '[16 8 .... 1-13 

8l. ~.63 182-480 D181 SUB 0. " JCC.)ae 
111..6~ 848820 STA 8 .. 20 'CHECK THAT INDIRECT 
81J.65 822829 LDA 8,.28 JADDRESSING WILL INC 
ell" '.2182" LDA 8 .. 20 .THE AUTO RESISTER 20. 
81.161 .818"5 MOV 9 .... ~.SNR JCHECK E76 8-13-1. 
11171 863117 HALT '[11-~.ETC. PERHAPS THE DEFER 

.CYCLE WAS "NOT TAKEN. USE 
JMEMORYSTEP TO CHECK 

81t71 1"252. D281 SUBlL e.8 JC<fJ)-=l 
8.1.1.72 8-48838 STA f)., 38 JCHECK THAT INDIRECT 
811.73 822831 LDA 8"..38 JADDRESSING WILL 
8.1.1.1-4 12.83. LDA' 8 .. 38 .DECREMENT AUTO REGISTER 
8.1,1.75 181884 MOV e.e .. S!R J 39. CHECK £:16 <4-5-6 
ell16 8'3871 HALT 

.IN MB DECREMENT LOGIC 



--........ 
.. 

81177 18e4l\88 D22t SUB 8 •• JJUST TO CHECK THAT 
8121. • ... 881. STA 0 .. ' 'IS! DOES NOT SKIP 
It.2'1 ,11e8a IS! 0 
el28e lel801 MOV 0"e"SKP 
8'283 863877 HALT 

.. 
81284 1824"" D241 SUB 8,,1 
8l28S ... 8088 STA 8",. 'CCLOCATIONe) •• 
81.2.' 812818 IS! •• 'WILL INCREMENt LOC • 81217 8299.8 LDA 8,," J IF REGI STER-2 
a.tell 181234 MOV!RI e"fJ .. S!R JMB COUNT OCCURED IN DE~ER 
81211 863971 HALT 'CYCLE 

'CHECK £76 8-9-18 
.. . . 

'.1.21.2 1'2~18 D261 SUB 0.8 
"1.2.13 l~tJg01 STA 9" 1 .CHECK THAT HB 
11214t 81699l DS! .1 JDECREMENT OCCURES 
81215 828 ••• LDA " .. I ,ONLY IN THE EXECUTE 
1'.21.6 '818"41\ MOV e .. e .. S!R JCYCLE OF ADS! 
81211 863877 HALT 

... 

el.22 • • 12188 D28. ADC 0 .. 8 
81221 ,.""0t STA 9 .. 1 
a.leee 126521 SUB!L I .. I 
11.223 ..... "1. STA 1,," ,LDA LOADS 
't22~ 13218.8 LDA e .... .l.OC " 1.NSTEAD OF 
81225 • .-7814t ADD' 26tl .. S!R JLOC 1 CHECK 1:57 8-9-1' 
.12e6 863071 HALT ,(M8 ENABLE) 

8 •. 227 .el~fJ3 00281 LDA •• De81 JC(I)-123-4S 
1 ... 231 14.8"1 STA .... JLOCATI8N '-12345 
11.231 126521 SUB!L 1 .. t. SKP J C(') R 1 
1J1!31 1''2345 D281. 12345 
11.233 .... 4t.tJl STA 1.8 JC(.)-l 
81.234 826888 LDA I .. IS le(l) SHOULD • 123-45 
1.1.235 122414 . sua, t" 8 .. S~R JJUST TO USE DEFER 
8123' 863877 HALT JWITH SOME REAL DATA 



... 

11237 182819 D3e. 
912 ..... "~fJ""2 
81.241 '.2628 
el242 lfJl-4BO 
81243 BAlfu,e8 
"J.24t.... .e1128 
812 .. 5 8 ... 8801 
81.246 8328'9 
Il2At7 1588t. 
81258 .'3877 

812St 1.2~88 D321 
81252 8 ... 1011 
81253 828400 
81.254 181015 
11255 863977 

.1.256 182408 D341 
11.257 129377 
1.1.2'8 188115 
81261 863877 

.. 

81262 176408 D361 
11.263 e21-4'" 
11264\ 124777 
81265 .16415 
8t266 863877 

81261 "6481 D381 
81.27. 8.28377 
81.271 825711 
81272 186415 
111213 .63077 

ADC 0 .. 0 
STA 8 .. ·2 
SUBi!R Qt." 
INC 0 ... 8 
STA 0 .. 8 
"OVaL 8,8 
STA e .. t 
LDA 2 .. 1" 
COM' 2 .. 2 .. S!R 
HALt 

SUB e,,9 
STA e"e 
LDA 0 ... +8 
NOV' e'I.SNR 
HALT 

SUB 0 .. 0 
LDA 0 .. 377 
COM" 0..,e .. SNR 
HALT 

SUB 3 .. 3 
LDA 0 .. 0,,3 
LDA 1 ... -1 
SUB' 8". '1" SNR 
HALT 

SUB 3 .. 3 
LDA 0 .. 377 
LDA 1 .. -1 .. 3 
SUB' e'l ... SNR 
HALT 

.. LOCATION e-C-I) 

JLOCATION 1-•• 

'LOCATION '-2 
.GET LOC 2 USING 
JINDIRECT ADDRESSING 
JCHECK DEYER LOGIC 
,£38 .. £39,£11 

.TEST RELATIVE ADDRESSING· 
'LOCATION laBr IF RELATIVE 
.TO PC C(B)WILL BE NOT • 
IlF PC NOT ADDED WILL LOAD 
'LOCATION alA cERO 

JIF NEG EXTEND TURNS ON 
'WITHOUT IR7(t) WILL LOAD 
,NON EXIST MEMORY 
.CHECK £53 8-9"E55 II-It 

JC(3)~8. WITH IR 6-7 
JBOTN SET SHOULD ,NOT GET. 
JMAA ENABLE ON FIRST LDA 
JIF ASSERTEDCLDA 8#'13) WOULD 
JLOAD ITSELF. CHECk ES2 4·6 

JC(3)=9. CHECK NEG 
.EXTEND"LEVEL. IF NEG 
• EXTEND DOES NOT NORK 
JTHE SECOND LDA INSTRUCTION 
,WILL LOAD LOCATION 377 
JE5~ ... ES5 TO CHECK 



tt t 

eJ27~ 152400 D40: SUB 2.2 JC(2)=0. CHECK NEG 
01215 920377 LDA 0,,377 JEXTEND LEVEL. IF NEG 
01276 025377 LOA t" ... 1" 2 JEXTENO DOES NgT ASSERT 
01277 106415 SUB' 9 .. t.SNR .THE SECOND LDA INST WILL 
81300 963071 HALT JLOAD LOCATION 377. 

JCHECK £53 8-10 

91391 020400 D421 LDA 0 •• +0 .LOADS ITSELF 
01302 824777 LDA 1 •• -1 ISHOULD LOAD PREVIOUS INST 
01393 106414 SUB' 0"I.S!R .IF NEG EXTEND FAIL WILL 
91304 963077 HALT .LOAD 377 LOCATIONS AWAY 

'CHECK E55 10-11.£53 8-9 

91305 176400 D441 SUB 3,,3 .CHECK THAT NEG EXTEND 
81306 821577 LDA 9.177.3 JDOES NOT ASSERT WHEN IR8 
9t307 92'-171 LDA 1.177 'IS !ERO 
01319 196414 SUB' e.I.S!R .IF C(0)a-J CHECK £54 4-6 
01311 063077 HALT 

01312 176408 046. SUB 3#3 
01313 054800 STA 3" 8 ICHECK THAT AC3 
013104 152009 ADC 2.2 IGETS ENABLED ([FA) 
01315 821400 LDA 8.0.3 I SHOULD LOAD LOC " 
01316 101004 MOV 0,.e .. S!R .IF CCS)a-l.CHECK 
01317 063077 HALT '£67 8-9-'18 

01328 t 52400 DJ48t SUB 2 .. 2 .CHECK THAT AC2 
01321 176000 ADe 3.3 .ONLY GETS ENABLED 
1,1322 821008 LDA 0,.0,.2 .ON EFA CALCULATION 
91323 .81004t MOV 0.e.S!R 'If C(8).-I.CHECK 
81324 063077 HALT '[67 4t-S-6 

81325 152000 D58. ADC 2 .. 2 'C(2)a-1 
81326 176528 SUB!L 3,. 3 'C(3)1I+1 
01327 054001 STA 3.1 .LOCATION 1-+1 
91330 025400 LDA I. e" 3 'USE INDEX 3 TO GET LOC I 
01331 136414 SUB' 1.3 .. saR itHECK £67 .--5-6 
81332 863077 HALT ION AC PRINT 

81333 176088 D52. ADC 3.3 'C(3)a-I.C(2)s+t.LOC1-' 
8133<4 152528 SUBi!L 2,.2 J USE INDEX 2 
01335 825981 LDA 1".0.2 .TO GET LOC I 
81336 132~1<4 SUB' 1 .. 2 .. S!R .CHECK £67 8-9-18 
81337 163017 HALf 



81341 ,8'4It £18. 
Il3~1 181881 
11342 863877 

11343 8'1402 E821 
1134\4 863877 

.. 

813~S 112'., £84. 
11.346 '''1481 
• 1.34117 188814 
11358 163871 

.. 

11351 '2e~31 E8S1 
81352 '41'.8 
11353 820 AI) 3 1. 

.8.1.35-4 1~8801 
1'355 '.442..-
81356 111423 
81357 188422 

111411 
11"' •. 163871 E8S31 

11. .... 1 111811. 
8.1.482 112.81 EISI' 
11.413 .'11.111 
11 ... 4 1"14'" E852. 

.. 
'I~.S .84481 £16. 
1148' '81111 
11487 163811 

.. 
81411 11!4" E18' 
81 .... l1 186 ... , 
It4l! .1 ..... . 
1141.3 '878t4 
11414 863171 

11415 '124.' El81 
8t4.16 .'4411 .' 
It4,7 115.15 
8t42' e63877 

8t421 814411£121 
e.141e 111484 
1.423 11641"-
1 •• 84 163877 

11425 .81 •• 1 
1.486 eel412 EI211 

JMP .+1 
NOV '.0 .. SKP 
HALT 

JMP .+2 
HALT' 

ADC 1.8 
JMP .+ I 
COM,.·1.8#S!R 
HALT 

LOA 8.ESSI 
STA a .. 1 
LDA 8# E8S2 
STA 8.1 
JSR E153+1 
JMP E8S3+1 
JMP £853+1 
.LOC .+21&7768 
HALT .. 

MOV 8 .. I#SKP 
JMP e, 
MOV e .. e .. sKP 
E8S3 

JSR .+1 
MOV 9#IJ.SKP 
HALT 

SUB I~' 
SUB '1 .. 1 
JSR .+1 
ADD.' ', .. I. S!R 
HALT 

SUB 8#8 
JSR .+1 
MOV 3 .. 3#SNR 
HALT 

JSR .+1 
LDA 9.E121 
SUB' .~3~Si!R 
HALT 

MOV 8~'.SKP 
E12+1 

ITEST JMP 
ISKIP GOT ADDED IN? 

ITEST JMP 
I CHECK E42 8-t' 
'[11 1-2-4-5:':6 LOGIC 
'TO PRODUCE 'C CLOCK 

IC(I)=-l 
ITHE JMp INSTRUCTION 
I SOMEHOW MODIFI ED 'e(e) 

IOONSTANT(JMP '.1) 

'CONSTANT TO RETURN 

.CHECK THAT,MB 

.CLOCK WORKS. IF 
lIT DOESENT JSR WILL 
.GO TO LOC • 
'CHECK E2R 8-9-1' 
,E47 8-9 

JJSR WENT 1 TO FAR 

, cell)·" 
.CCI)-., 

ITME JSR INSTRUCTION 
IMODIFIED c(e) OR e(l) 

JJSR SHQULD STORE PC 
lIN C(3). CHECK 16'-13 
.THE PC ~OAD TO AC LOGIC 
'E7~-t2 THE PC LOAD 
.INPUT TO AC WRITE ENABLE 

I.lSR IS TESTED 
.'OR STORING A RATIONAL 
,PC VALUE 
,eCf)·CORR£CT 
JC(3)·VALUE STORED 



--
11427 .e4~ee Et4' 
1'1.'431 IIleee 
.1~31 '2e~e4ll 
11.432 11'6414t 
81.,33 "'3871 

, . 
"1.-43~ teleel 
It~3S "1430 Et4ll1t 

' . 

• 1~36 ee~482 £161 
810437 .163871 

It4~' 120416 E181 
11441 841888 
.1 ... ~e 186481 
II, t1\~3 t8S108 
81~4~ .63877 E18t. 

, ' 

1,14-45 18t811 
.14~6 8.1445 E1821 

It4A7 82e~86 E2el 
8 ... 0451 84".al 
• 1,4tS t 112411 
11452 11.8 •• 
11453 8'3111 Eeelt 
...... 54 111111 
'1~5S ••• 04504 £212', 

.. 
11456 132~11 £22. 
8J457 lStlit! 
114'1 ""AI8 
I.lA61 '3641' 
11.46t 1264'4 
1',463 132 -41 ... 
8146411 163"7 
1'.41165 ••••• 3, 
1.1.4" '181121 £221, 
1'411'7 111128 E222. 

It47, '32~11 £241 
8147. 151112 
1,1-472 .Ie~tl 
81473 '13648' 
11.474 126484 
81475 132041<4 
11.476 "3177 
81477 •• 1483 
115., .8seee E2~tt 
1151 •• le828 £242. 

JSR .+2 
MOV 8.0.-
LDA a.£I04. 
SUB' e .. 3.Si!R 
HAl.T 

MOV,."IJ"SKP 
El 4+ 1 

JSR .+2 
HALT" 

LDA e.'E182 
STA e.e 
JSR '.+1 
'0 
HALT 

NOV' e. B.- SKP 
Et81+t 

LDA 1,,£282 
STA 8," 
JMP '.+1 
.8 
HALT 
NOV' 8, e. SKP . 
Ee81·l 

LDA 2 ... E221 
MOVLI 2.2., Si!C 
JMP E22e+ I 
LOA 3 •• E222 
LDA 1"IE221 
SUB' 1.2'-S!R 
HALT 
JMP .+3 
t le0 . 
11128 

LDA 2.'E2~1 
MOVL' 2.e.S!C 
JMP' E2~2+1 
LDA 3" .£2 .. 2 
LOA I, 'E2~t 
SUB' 1,2. S!R 
HALT 
JMP .+3 
2128·' 
12821 

'CHECK PC STORE 
.FEATURE OF THE JSR 
'INSTRUCTION 
J IF C(3).El ..... 3:CAS A ADDRE'S$) 
J THE PC WAS LOADED AT I 

'TS~ TIME.CHECK Ell 5-6 
• AND E9 I '1- 12- .. 3 .. 

• PC ENABLE FAILED 
'TO ASSERT AT TS5 OF 
.THE JSR INSTRUCTION 

'CHECK TH'AT THE 
,PC GETS LOADED IN 
.DEFER CYCLE. IF NOT 
.PC IS SET TO FIRST 
.CALCULATED EFFECTIVE ADDRESS 
'(10) I~ A ALe INSTRUCTION 
'IF EXECUTED- CHECK 
JE' 1 1- 12- 13' , 

.SEE IF J"P 
'DEFER WILL WORK 
,CHECK El t '--6 

'CHECK THAT BMA6C.' 
'PREVENTS AUTO INDEX AT 
,LOCATION lie. 
• CHECK Et 1 8-3 

,CHECK THAT BMASCI) 
.PREVENTS AUTO INDEX AT 
.LOCATION 2128 



--
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81582 .32-418 £26. LOA 2,.E261 'CHECK THAT MBA~Ce) 
81.583 15tl12 MOVLI 2.#2.#Si!C 'PREVENTS AUTO INDEX 
115 ... 8,8487 .JMP E!62 'AT LOCATION ~8e8 
81585 83604'" LDA 3 •• E262 
8lSI' 826494 LDA I, .£261 
8lS17 132.-.04 SUB' 1.2. SBR 
8.l511 163877 HALT 
81511 888483 JHP .+3 
81512 8""'820 £261t "'''29 . 
11513 11~"2" £2'2. .4128 

.. 
IISI,-4 83841 <4 £28. LDA e.£282 'CHECK THAT AUTO 
11515 125828 LDA 1.28",2 .INCREMENT DOES NOT 
115.16 125112 MOVL' 1.I",Si!C iW8RK AT LO~TIONS 
81511 OeB~95 JMP £281 J18121.efJS21 ..... ea. 
1,1521 13712. LDA 3, '!B.'2 
81521 121828 LDA 8.28.2 

. It.522 11641~ sua, e.l.S!R 
01523 163817 HALT 'SET CONSOL SW,ITCH TO 

.LOOP ERROR 
JCC2'+2B=FAIL LOCATION 

, , JCHECK E17 11-'2-13 
81.52" 15tl28 £28tl MOV!L 2.2 'TO MB COUNT LOGIC 
'.1.525 151133 MOV!LI 2.e.SNC 
It526 ''''767 JMP £28+1 
8lS21 .11881 "OV e" e .. SK P 
81531 11 •••• £2821 11116'" 

.. 
Il531 '82'8' ,E31' ADC I •• JCHECK LDA AC ENABLE 
81532 11!'~'2 LOA " -+2 
11533 111181 MOV 8,,', SKP 
'.I.53~ ,I""', ., 
81.535 I" 113-4 MoveL' •• I"S!R 
It 536 ,'863.77 HALT 

81.537 '2'~'. E32t LOA 1# .+8 .CHECK STA AC ENABLE 
115 ... , 115188 MOV ... l 
115411 146"-12 STA 1" •• +2 
fJ 1. 54t2 1St 8., t f10V, 2.2.SKP • EXECTUTECI' ONLY 
81543 " ••• 17 17 
81.541 .. 1:t981.1 LDA e" 17 
11545 112414t SUB' 8.12.S!R 
1154' "3171 HALT 



·'·t·"' 
11,547 121""7 
11.551 116818 
1 ... 551 148.1, 
11.552 117 .. " 
8.1.553 116410fl 
11.554 8'3077 
11555 11.t0"1 
11556 111553 

I.t5S7 176881 
8156" 126528 
81S61 84-4lel 
It.562 856""1 
81563 13""'1 
•. 15'4 lSI" .... 
11565 863177 

1,1566 828.,18 
81567 '41888 
11578 82 ...... " 
11511 '4 ... 817 
81511 1328". 
1 •. 513 132~14 
81.51 ... 63117 
11.575· 1" 1 "I 1 
.t516 ""0817 

It.511 tel """ 
Il61. '82481 
1.611 818143 

£34. 

£3411 

£3421 

&:361 

E38J 

E381. 

LOA 8,,[342 
ADC 3,,3 
STA e.8 
JSR .... 3 
SUB' fI .. 3 .. SaR 
HALT 
MOV 0 .. 8 .. SKP 
£341 

ADC 3 .. 3 
SUBaL 1 ... 1 
STA 1.1 
STA 3,,'1 
LDA 2 .. 1 
COM' 2 .. 2 .. S!R 
HALT 

LDA 9,,£381 
STA fJ.,· e 
LDA .... 
STA 1,17 
LDA 2 ... " 
sua, l"e .. S!R 
HALT 
MOV e .. e.SKP 
11 

MOV I"e 
JMP ,.+, 
AIJ2 

.END 

, USE JSR 
.WITHSIT PATTERN 
• 5-6-7= 1 ' 
• TO 'CHECK A 
JAND ENABLE GATE 
'AT E78 

'TEST MEM ENABLE 
.IN THE DEFER CYCLE 
• IF LOC Ite (-1 ) 
.CHECK E68 8-9-19 

• eCLOC I) I: 11 
• SHOULD BE SAME 
,JUST A CHECK OF DEFER 

.LOOP THE TEST 


