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1. ABSTRACT ----- .. ---
THE PDP-il POWER FAll DIAGNOSTIC CONSIST OF TWO PARTS, ONE Or 
~~IC~ IS A EXERCISER TEST w~ICH c~ECK ALL FACETS OF POWER FAIL. 
cREF SEC', 5.2) 

PARt rwo IS MACE UP of SEVERAL SMALL TESTS w~ICH ENABLE THE USER 
TO TROU8LE~SHOOT THE POwER FAIL MODULE WITH SMALL BASIc ROUTINES, 
(REF";' SEC. 5,2) 

2. REQuiREMENTS 
----_ ... _-----

2.1 rQujPMENT 
-.. ----~---

PDP~11/20 STANDARD COMPUTER 
(MAC~!NE MAY HAVE UP To 32K OF MEMORY) 

2.2 ~TORAG[ 

2.2.1 THE MAIN BODY or THE PROGRAM OCCUPIES rROM LOCATION 0 TO 3066 

2.2.2 THE pOWER rAIL EXERCISER USES ALL or MEMORY uP TO THE LOADERS, 
fOR ~ MEMORY VOLATILITi TEST 

3. LOAfiiNG pROCEDURE 

3.1 MET~oD 

pRocrDURE rOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 



4. STARTI~G PROCEDURE 

4.1 CONTROL SWITCH SETTING 

4.2 

4.2.1 

~R15 SET ALLOWS OPERATOR TO lOOP ON DIAGNOSTIC ROUTINES. 
DIAGNOSTIC WIll STILL HALT ON ERROR, BUT WILL NOT HALT 
AT THE END OF EAC~ PASS OF THE DIAG~OSTIC ROUTINE. WHEN 
~WITCH IS SET. 

~TARTING ADDRESS OR ADDRESSES 
- - --
----------------------------~ 

EXERC I SER TEST 
-.--- .... -------.-

~R=20Z IS THE STARTING ADDRESS OF THE POWER FAll EXERCISER~ 

DIAGNOSTIC TESTS 
- - -

SR=204 TEST POWER rAIL TRAP CAPABILITY 

~R=2il1J TEST POWER FAIL RE':START CAPABILITY (USING WAIT INSTRUCTION) 

~R=2i4 TEST POWER FAll RE;"START CAPABILITY (USING BR. INSTRUCTION) 

~R1:2211J TEST POWER FAIL RE;'SURT CAPABILITY (USING EMT INSTRUCTION) 

f:R a 224 TEST 2MIlLI sEe. SHUT DOWN CAPABILITY OF POWER FAIL 

~Ra230 TEST 2 MILLY Sro. uP TIME OF' POWER F'AIL. 

4.3 PROGRAM AND/OR OPERATOR ACTION - - - --
-----~--.----~-----------.----
fHE OPERATOR HAS A LARGE PART IN THIS TEST; 
ABiliTY TO GENERATE A POWER rAll CONOITIn~, 
GENERATED BY EITHER of THE FOllOWING WAYS. 

IT IS HIS RESPONSI~ 
A POW£R FAll MAY BE 

~TEP.l. TUR~ CONSOLE KEY OrF AND ON SEVERAL TIMES. 

~TEP.2. UN~PLUC THE AC lINE TO THE PROCESSOR (IN-HOUsE THIS MAY 
BE DONE wITH A POWER INTERRUPTER) 



5. 

5.1 

RoutiNr ABSTRACTS - -
=~--=----~---~---

MAsrrR EXERCISER TEST - - - - ... -
~----~------------~-~ 

THIS ROlJTINE INCORPORATES A M-(MQRY VOLATILiTY TESfWHIL.E:WAITiNG 
iOR i POWER FAILUR[~ THE ~OUTINE PIRST tiETERMjNES THE AMOUNT OF 
MEMnRY ON THE SYSTEM AND THEN FILLS THAT MEMORy WITH A 152525 
PATrrRN, THE ROUTINE THEN CHECKS MEMORY FOR THE CORRECT DATA, 
iF A POWER ;AILURE OCCURS THE ROUTINE WILL STORE ALL or THE 
ACTivE REGISTERS AND WAIT tOR 2 MILLISECONDS AND HALTa THE 
ROUTiNE ON RESTART REStORES THE ACTIVE REGiSTEAS AND WAITS TO 
sEE THAT NO oTHER PowER FAILURE OCCURS WiTHIN A 2 MiL~isECOND 
.ERinD, WHEN THE RouTiNE EXITS PROM THE REstORE It GO[S BACK 
TO CHECKiNG MEMORY, 

- .. ..-~ ",_ ... -
-.--~----~---~-------.--------~ 

~~---~---~---~-------~---~ 
iN T~IS tEST THE ABiLITY or THE POWER FAIL TO TRAP To 
LOCATION 2. oN POWER DOWN AND POWER UP IS TESTED THE STACK IS 
CHECKED rOR THE CORRECt VALUE AND THE STACK POINTER is TESTED 
fOR TH£ CORRECT CONt£NTS~ 

i HAi', OCCURS WHEN POW!R IS RESTORED. THE OPERATOR MUST DttlRESS 
CONTiNUE TO COMPLETE T!ST, 

POWER rAiL RE~START CA;ABILITY (WAIT) -.--- --- .. - - - _ ... - .. - - _.-.-

iN 1"%S ROUiINE TH£ ABiLiiY or THE FowER rA1L TO iRAF 
AND sTORE ACTIVE REGISTERS AND RESTART CORREcTLY USING 
A WATT INSTRUCTION TO WAIT rOR POWER rAILURE IS TESTED 
HERE 

POWER rAiL RE~START CApABILITY (BR,) _ _ _ ~.e_ 

~~---~---~---~~-----~~---~--.~------

iN T~IS ROUTINE THE ABiLITY or THE POWER FAIL TO TRAP 
AND sTORE ACTIVE REGiSTERS~ AND RESTART CORRECTLY USING 
A BR~ TO WAIT rOR POWER ~AiLUR£ IS TESTED HERE. 

~ow~~ FA!L R~~~TART_CA~~~I~ITV !~MT) 

iN HIS ROUTINE THE ABiLITY OP THE POWER PAIL TO TRAP AND 
siC f. ACTivE REGiSTERS; ANa RESiART CORRECTLY USiNG A EMf TO 
wAi rOR THE POWER FAILURE IS TESTED HERE 



rEST 2 MI~~ISECONDS DOWN TIME 
-------------------.--.---.--
IN T~IS TEST THE AMouNT Or TIME THE PROCESSOR ~AS TO STORE THE 
ACTivE REGISTERS IS CHECKED THIS TI~E SHOU~D EQUAL 2 MILLISECONDS 
eErORE ALL PROCESSOR AcTION MUST BE STOPPED. 

TEST 2 MI~LISECONDS uP TIME 
- -.---.--------------.--.---. 
IN THIS TEST THE POWER rAIL LOCK OUT Or 2 MILLISECONDS DURING 
RE-START IS CHECKED. DURING RESTORE rOR 2 MILLISECONDS THE 
PROr.rSSQR WILL NOT ALLOW A POWER rAIL TRAP TO OCcUR 

6. rRRoR 

6.1 rRRoR HALTS AND DESCRIpTION - . - ~ -.---.---.-----.----.--.---. 
REr[R TO LISTING rCR ALL HALTS AND DESCRIPTIONS 

6.2 rRRnR RECOVERY 
- -
-------------~ 

TN THE EXERCISER MEMORv VOLATI~ITY TEST THERE ARE TWO RECOVER­
ABLE HALTS. 

7. RESTRICTIONS 

NONF' 

8. MISCELLANEOUS - - -

8.1 rxECIJTIO~ TIME 

DATA LIGHTS CONTAIN BAD MEMORY LOCATiON (DEPRESS 
CONTINUE TO TEST SEE DATA) 

DATA LiGHTS CONTAIN DATA or BAD MEMORY LOCATION 
(OEPRESS CONTINUE TO TEST NEXT WORD) 

THE rXERcISER TEST IS A CONTINUOUS RUNNING TEst. 
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JPOP.11 POWER FAIL TEST 
JT~IS PROGRAM CONSiST or SEVERAL TEST THAT INSURE THAT 
,POWER FAll is OPERAtING CORRECTLY_ 
I 
i , .... PRELIMiNARy .... 
J 
I 
I 
,POWER FAIL TRAPS TO L.OCATION 24 
J 
J 
J 
J , 

,-lIP _ 
,R!PT 5 
,.2, 

,POWER rUL TRAPPED TO ~'L.T 
,ENDR 
,·2 
~ALT ,POWER FAI~ TRAPPED TO 
;·2. 

FUL TRAPPED TO ~ALT ,POWER 
,.2, 

Ful TO ~ALT ,POWER TRAPPED 
'~.~ ,POWER rUl TRAPPED TO IoIALT .. ~ 

,POWER FAIL TRAPPED TO IoIAlT 
PF'IoIANDI " ,ADDRESS OF POWER PAil 

" ,STATUS 
:"H~PT 72 
,-2 
WALT ,POwER rAIL TRAPPED TO 
"ENDR 
,·2 
HALT ,POWER FAIL TRAPPED TO 
' .. ~ 

,POWER FAIL TRAPPED TO ~ALT 
,·2 
IoIALT ,POWER FAIL TRAPPEO TO .. ~ 
HALT .POWER FAlL TRAPPED TO .. ~ 
~ALT 'POWER rAIL TRAPPED TO 
,.~ 

HALT ,POWER FAIL TRAPPEO TO 
,"2 
HALT ,POWER FAIL TRAPPED TO 
~ .. 

,'Ir~ 

WALT ,POWER FAIL TRAPPEO TO 
,·2 
HALT ,POWER rAIL TRAPPEC TO 

WRONG 

WRONG 

wRONG 

WRONG 

wRONG 
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lOCATION 

lOCATION 

LOCATION 

LOCATlON 

lOCATlON 

wRONG LOCATION 
HANDLER 

wRONG lOCATION 

wRONG LOCATION 

wRONG LOCATION 

WRONG LOCATlON 

wRONG LOCATION 

WRONG LOCH ION 

wRONG LOCA TION 

wRONG LOCATION 

WRONG lOCATION 

wRONG lOCATION 
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000074 o i:H'H:l 76 ,+2 
~Ql0076 Q!1210000 HALT ,POWER FAIL TRA~PEO TO WRONG LOCATION 
~00i~0 eeJ0H'I2 .... 2 
Cl001~2 02121000 HALT '~OWER FAIL TRAPPED TO WRONG LOCAT I ON 
0001C'14 1Z'~0106 ,+2 
C'l001(116 "'00000 HALT ,POWER FAIL TRAPPEO TO WRONG lOCATION 
00011:0 000112 ,+2 
"'00112 000000 HALT ,POWER FAll TRAPPEO TO WRONG LOCATION 
C'l0eJ11 4 ~0eJ116 .+2 
11100116 000000 lotALT ,POWER FAll TRAPPEO TO wRONG LOCATION 
7.001110 000122 ,+2 
11'001,2 '-"0~'H~21 "'ALT '~OWER FAIL TRAPPEO TO WRONG LOCATION 
111001,"4 0210126 ,+2 
01(11(;'1,6 111~0000 !-IAlT ,POWER FAll TRA~PEO TO WRONG lOCATION 
000130 000132 ,+2 
t1I001~2 000000 I-IALT ,POWER FAIL TRAPPEO TO WRONG LOCATION 
0001:54 000136 .+2 
0001:56 11100000 I-IALT ,POWER FAIL TRAPPED TO WRONG LOCATION 
000i40 000142 ,·2 
000142 0000021 I-IALT ,POWER FAIL TRAPPED TO WRONG LOCATION 
000144 000146 ,*2 
000146 000000 "'ALT ,POWER FAIL TRAPPEO TO WRONG LOCATION 
000151 ~00152 ,*2 
0'''"1152 2100000 ",ALT ,POwER FUl TRAPPED TO WRONG LOCATION 
0001'34 O00156 .*2 
"'00156 000U0 1-14lT ,POWER FAIL TRAPPED TO WRONG LOCATION 
000i60 000162 ,*2 
003162 L'l00000 I-IALT ,POWER FAIL TRAPPED TO wRONG LOCATION 
0'''''164 "'00166 ,*2 
111210166 000000 IoIALT ,POWER FAIL TRAPPED TO WRONG LOCATION 
000i10 rl'00172 .*2 

TO 000172 0aB000 IoIALT ,POWER rAIL TRAPPED WRONG LOCATION 
0001i4 000176 .*2 

TO 0013176 000000 loiAl T ,POWER FAIL TRAPPED wRONG LOCATION 
000200 2'00202 .*2 
0002,,,2 0000210 IdLT 'POWE~ FAIL TRAPPED TO WRONG LOCATION 
e002tl14 000206 ,*2 
000206 0015000 I-IALT ;POWER F'AIL TRAPPEO TO WRONG LOCATION 
1'10021" 000212 .*2 
0130212 II"rIl000 15 ~ALT ,POWER FAIL TRAPPEO TO wRONG LOCATION 
0210214 2100216 .*2 
",:'10216 e2l0"00 IoIAU ,POWER FAIL TRAPPED TO wRONG LOCATION 
012102;0 000222 •• 2 
0010222 000030 ~ALT ,POWER FAIL TRAPPED TO wRONG lOCATION 
lI!002:,4 000226 .+2 
1'100226 2100000 1oI4lT ,POWER FAIL TRAPPEO TO IORONG LOCATION 
000230 21210232 ,+2 
0I2I02~2 ~00000 ~ALT ,POWER FAIL TRAPPEO TO WRONG LOCAT I ON 
00102:54 ("00236 ,+2 
~0212:56 000000 lolA L T ,POWER FAIL TRAPPEO TO wRONG lOCATION 
~CHl240 e'00242 .+2 
:H'0242 000,,,,,,0 ~ALT IPOWER FAIL TRAPPED TO WRONG LOCATION 
C'~0;'44 e'00246 .*2 
:>001246 ("1li0011l0 ~ALT ,POWER rAIL T1hPPED 1'0 wRONG LOCATION 
[.'021250 r::!0252 ,+2 
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000252 000000 HALT ,POWER FAIL TRAPPED TO WRONG LOCATION 
000254 000256 ,.~ 

0e10256 el0011J00 HALT 'POWER rAIL TRAPPEO TO WRONG lOCATION 
000;60 -"0"Rl262 ,·2 
000262 e0I1JiI"" IoIALi' ,POwER FAIL TRAPPEO TO WRONG LOCATION 
"'00264 21210266 ,.2 
11100266 021121000 HALT IPOwER FAIL TRAPPED TO wRONG LOCATION 
11l11l11l~i0 11l11J0272 ,·2 
01110272 011J11J011J11J IoIALT ,POWER rAIL TRAPPED TO wRONG lOCATlON 
11J11J0iZ4 0002.,6 ';.~ 
01110276 ,"'21000 IoIAI.1' ,POWER rAIL TRAPPED TO wRONG LOCATION 
0~0301i ;;;00302 ,." 
0210302 00210 III 121 HALT ,POWER rAIL TRAPPED TO WRONG lOCATION 
11Ji1Ji1J3DJ4 ,,121 21 3i1 6 ,.2 
000306 0"00021 HALT ,POWER rAIL TRAPPED TO wRONG LOCATION 
~~2131!1l 0!1l~312 '.'.2 
0OO312 """11J00 WALT JPOWER rAIL TRAPPED to WRONG LOCATION 
021"31:4 0"il316 ',.2 

TO 001213i6 001210 iI " IoIALT ,POWER rAIL TRAPPED \ojRONG lOCATION 
0e103,f/l ,,00322 .. ~ 

rAIL 011l03;2 000011J0 IoIALT ,POWER TRAPPEO TO WRONG LOCATION 
l1Jeli1J3,-4 111OO326 .. ~ 

TO ~Hl'0326 eI~"'"'''' IoIALT ,POWER rAIL TRAPPED WRONG lOCATION 
00"331/J ",""332 ,.2 
000332 0001/J,,0 IoIALT ,POWER rAIL TRAPPED TO WRONG LOCATION 
0210334 ~1!I0336 ."2 
11100336 11J0"000 WALT ,POWER rAIL TRAPPED TO WRONG lOCATION 
"12I03d 0210342 ,·2 
2100342 0011J000 HALT ,POWER rAIL TRAPpED to WRONG LOCATION 
"'02'3~4 02'S34(1 ',".2 
2'08346 ",e0111"" WALT ,POWER rAIL TRAPPEO TO WRONG LOCATION 
00"35" 0210352 ,.2 
012183'52 ,,21"1111110 HALT ,POWER F'AIL TRAPPED TO WRONG lOCAUON 
eee354 ~~9356 ',.2 

TO 01!'12I356 00"00S IdLT ,POWER rAIL TRAPPED WRONG lOCATION 
2'003621 02'2'362 .. ~ 

TO 000362 11l1f!10£1se WALT ,POWER rAIL TRAPPED wRONG LOCATION 
2'2'S:564 0S2'366 '.'.~ TO 000366 2'1?l"S0111 HALT 'POWER rAIL TRAPPEO WRONG LOCATION 
00"3i9 111212'372 .. ~ 
1000:572 o III 01/l I/l 0 HALT jPOWER rAIL TFUPPEO TO WRoNG LOCATION 
2102'374 0210316 ,.~ 

00S:516 002'2'S2I HALT ,POWER rAIL TRAPPED TO WRONG LOCA TI ON 

, 
,4fll?l TO 10fl0 IN MEMORY IS ASSI~NEO TO THE STACK 
I , 
I , 
I· 
J 



~1'I02~0 
1"c:l02:'14 
('0111210 
"''''0214 
M02~0 
"'01112:?4 
1"011123(l' 

?'01121Vl0 
001001. 
0I0Uf12 
eH11I2r.!l 
C'leU22 

elH024 
~01032 
C'I1IHl:54 

e0H'lJ6 
~(l'1I1!44 

MU'46 
2eie"5111 
~0Hl54 
;"I1IUt!,l:' 
"~1e'fl2 

~ ;'022'111 
111"'0167 
2'210167 
~2'11I167 
2'IiHl167 
72'111167 
"'°016 7 
:"00167 
I1I"HHlZ6 
re"11I01110 
177776 
177570 
~"r.!l007 
'-"111111030 
e011Zf"'e' 

01271216 
e12767 
052767 
1110011101 
000000 

026127 
11131401 
f'I00l"08 

e26721 
1110141211 
",0121"00 
012700 
013"67 
100747 
"'11111102'21 

26-APR-7Q1 

;'02112 
~HH'!570 
3~06512' 
~~1116 
01111250 
0(111472 
001656 

fl!011110121 
001022 
01il0357 

177134 

177012 
116756 

000357 

8146 

.=200 
~ASTERI JMP 
STA~T1: J"fp 
START21 J"'p 
STR2A I J"'p 
STR28: JI'4P 
STARn I J"'P 
START41 JMP 
SP=X6 
LIGHTS=X0 
STA TUS=177776 
S·HI(;=1775 7 11! 

PC="7 
EMT~P=30 

• =1I1J00 

TEST5 
TESTl 
TEST2 
ALTEST 
ALTST1 
TEST3 
TEST4 

;BASIC POWER rAIL TEST 

iCOMPLETE TEST or POWER FAIL 
iENTER TEST 1 (T~ST TRAp CAPABILITY) 
JENTER TEST2 (TE~T RE-START CAPABILITY) 
iTEST RE-START U~ING BR. INSTRUCTION 
ITEST RE-START USI~G EMT INSTRUCTION 
iENTER TEST3 CTEST FOR 2 MILLISECONDS TIME) DOWN TIME 
IENTER TEST4 (TEST FnR TWO MILLISECONDS) UP TIME 
iSTACI( 
IDATA LIGIoITS 
iLOCATION OF STATUS REGISTER 
ILOCATION OF CONSOLE SWITc~ REGISTER 
'LOCATION OF PC 
IEMULATOR tRAP LOCATioN 

iTESTl IS A ROUTINE USED TO T~E POWER rAI~'S ABILITY 
iTO TRAP TO LOCATION 24, , 
JOPERATOR INSTRuCTIO~S 

, 
TESUI MOV 

MOV 
BIS 
lolA IT 

TEST1HI ~ALT , 

U0l!l0,SP 
nEST1H,PFHAND 
/t357,SUTUS 

,SET UP STACK 
ISET UP POiNTER 
,SET STATUS BITS 
,WAIT FOR PoWER FAIL OPERATOR SHOULD TURN orF HERE 
'POWER FAll H.~TS HERE ON WAY COW~ 

,TESTl CHECK - CHECK 
JSTATUS wAS SET UP, 

IF STACK WAS DECREMENTED AND 

TEST1CH, CMP 774,/tTEST1H ,CHECK PC AND SP C~OCATrON) 
BEQ • +4 iARE TiolEY EQUAL 

HALTll HALT 

HAl.'!'21 

CMP 
BEO 
"ALT 
MOV 
TST 
8 Ml 
HALT 

716 •• 357 

JERRORI PROCESSOR FAILED TO TRAP 
ILOCATION 174 SHOULD CONTAIN 'TEST1H IN sTACK 
IWAS THE STATUS STORED CORRECTLY 
lTEST 
'ERROR THE STATUS BErORE THE TRAP WAS NOT SToRED 

/tSTART2'LIG~TS 'SET UP LIGHTS WiTH ADDRESS 
SwRG ,TEST SwITCH REGiSTER 
TEST1 lIS BIT 15 SET 

INORMAL HALT NO FRRORS 
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, 
ITEST ROuTINE TO C~ECK RE~START CAPABI~ITY 
IUSING TW[ WAIT INSTRUCTION 
,OPERATDR MO~T st' HA~' ~WITCH TO ENAB~E POSITION 
J , 

t21~~"64 ,,12761 13003~1 116104 TEST2, MOV 1il3,7;STATUS ISET UP CONDITION CODES 
""1072 012767 130"01115 176726 MOV ".PrlolANO*2 ISET UP POWER FAiL CODES 
t210H1II0 t2112767 "I!I1H2 176716 MOV #T£ST2A,Pf''''ANO ,SET UP POiNTER TO STO~E ROUTINE 
t210111ll6 U271'J6 IIII!1U"" MOV U""".SP ,SP UP STACK POINTtR 
00iH2 012700 1'2525 MOV 11,252!J,"" .SET UP rAST ~[MORY 
00111:6 010881 MOV XiIi ~ "1 
1Il01120 010102 MOY U,"2 
11101122 0U2111:5 MOV "2,"3 
001i~4 011!1304 MOV "3,U 
001126 011!141115 MOY ,,4;"5 
1111211130 """"01 WAIT 'WAIT rCR powE~ rAiL TRAP 
III 121 1132 121"'761 176432 TST SWRG 'LOOP ON TEST 
01111136 ""1752 BMi TEST2 'IF' SR-1'·" LOOP ON TEST 
0011.'' 1218""00 "'ALi' .NORMAL TEST HALT NO ERRORS 

.OPERATOR MUST tURN POWER orr ~ERE 
111011.2 

IROUTINE TO STORE ActIVE REG. 
,,227"6 IUlI714 TEST2A' CMP "74. SP .IS STACK CORRECT 

""E46 121014'" IEQ tEST2B 
111011'" 2110661 0"1672 MOV SP,SAV[ .CONTENTS OF' STACK SAy[O. 
0t21~i54 "12767 ""11&2 176ti42 MOV j~'L.T3[,prHANO ,STACK CONTAi~S wRONG AoDR 
1110~162 """"121O HALT~EI "'AL.T 
"'''1164 ,,10046 TEST2BI MOV U,,,(SP) J STORE REG " 121"1166 ",10146 MOY Uf~CSP) ISTORE REG 1 
"'lZlii'" "10246 MOV X2 r'-'SP) .STORE ~EG 2 
"0~~12 ,,10346 MOV XJ,~(SP) .STORE REG :5 
""HZ4 11110446 MOV U,"CSP) .STORE REG 4 
""1176 1'11,,'46 MOV "5~·cSP' .STORE REG R[ STiCK 
!1I01~!1l!ll !1!227e!6 I;HH'7&!lI CMP #'6e~sp JIS STACK CORRECT 
1110121114 ,,01404 SEQ ,.E1120 
"'01206 012767 001214 116610 MOY *HALt4E,PF'IoIANO ,THE STACK is WRONC 
"'01214 121 fU' " 0 ° HA~T4[1 ~ALT 'WAIT rOR RESTART 
"'''i~\6 1IJ12167 0""240 1766"111 TEST20 I MOV IilTEST2CH,prHANO .SET UP NEW POINTER 
",1/11224 012761 1210""'" 176"" MOY ."PF'HANO*Z 
"'1211232 010661 0111161" MOY SP,SAV[ 
1212I12S6 12I1!10E100 idi.t !ALL ACT!VE REG, STORED, wAlT fOR RESTART, 

I 
JOPERATOR MUST TURN pOWER ON HfRE 
IROUTINE TO REa STORE ACTIVE REGISTER AF'TE:R RE"START, 
J 



pALX11 v(1l03 26-APR-73 8146 pAGE 4 

001240 ;j16706 0~1602 TEST2Ch: ,"10 V SAVE,SP 
C\Q!1244 022126 152525 CMP #152525, (S!')+ 1 TEST SAVE REG FnR FAST MEMORY 
>101250 001401 BEQ ,+4 ITEST FAST MEMORv "5 
0012c:;2 ~0"0",0 i-HL T5E I IojALT ISAvE REG IN ERROR 
<,i'l1254 ~22726 152525 eM!' tt152525, (S!')+ !TEST SAVE REG FnR FAST MEMORY 
e:01260 11Ie11401 BEQ ,+4 ITEST FAST MEMORy "4 
et01262 ~HHHHHl HALT6E: IojALT ISAVE REG iN ERRClR 
~0121'14 022126 152525 CMP #152525, (SP) + J TEST SAVE REG FnR FAST MEMORy 
",(111270 0(1114~1 BEQ ,+4 lTEST FAST IoIEIo!ORY "3 
~tZl12j2 C'l01Z!01110 HALT7E: 1oj4LT ISAVE REG iN ERRnR 
001274 iil22726 152525 CMP tt152525,(SP)+ ITEST SAVE REG. FOR FAST MEMORY 
t"'!!13010 "211401 BEQ ,+4 !TEST FAST MEMORy "2 
C'ltZl1:5?!2 11100011121 HALT8E: HALT ,SAVE REG IN ERRoR 
0I~13014 022;26 15 2525 CMP tt152525,CSP)+ ;rEST SAVE REG, rOR FAST MEMORY 
010131" 00H01 BEQ ,+4 ITEST FAST MEMORy "1 
~'01312 00"""" HAI..T9[: IojAi,.T ISAvE REG IN ERROR 
Col013i4 022;26 152525 CMP #152525, (SP) + ,TEST FAST MEMORy"" 
011111320 01!'11401 BEQ ,+4 
C'l013,2 """'HH' HAL TUE: HALT ,SAVE REG, IN ERROR 
1'l013,4 e:22;06 11l2H'17 4 CMP tt774, Sp ITEST STACK FOR CORRECT ADDR. 
11101330 Ql014e1 BEQ ,.4 ISTACK S~OULD HAVE 2 WORDS. 
~11l1332 000"011) Iol~LT11E1 Ioj~LT ,STACK ~AS WRONG ACDR, 
;,01334 UU2I2 RT! ;RETURN FRO~ TRAP 
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iTEST ROUTINE TO CIoiECK RE-ST A!:H CAPABIL.ITY 
lUSi'JG hiE BR. INSTRUCTIoN 
lOPERATOR MUST SE'f ~ALf Sw 1 TCH TO ENABLE POSiiiON 
; 

?e1336 ;'12767 ~e.~357 176432 ALTESTI MOV #357. STATUS lSET UP CO~O I TI ON CODES 
?~1344 ,-;12767 000(')2'5 17645 4 MOV -#5; Pr lol-AND.2 ;SETUPPOWER-FAt~-COOES 
~713r;2 (/12767 !ZI0B76 176 44 .- MDV #ALT2,PF'HAND JSET UP POWER DOwN POINTER 
'10131',1') l1127'/16 210100" MDV #HHH'!,SP 15E1 UP STACK 
r013f1 4 000771 REALSTI 8R . llNAIT FOR powER rAIL 
021366 ZlZ5767 176176 TST SWRG JFETCH SWITCIoI REGISTER 
00U72 1~0761 8MI AlTEST JBIT15111 LOOP ON TEST 
001374 ("C'!I2'IZIIlJ0 IoIA!.,T INORMAL. TEST HALT NO ERRORS 

,STORE ROUTINE FOR ALTEST 
; 

~e1376 e22HJ6 1il0el714 AlT21 eMP #774,SP IHAS STACK BEEN PUSHED TWICE 
0e'14ClJ2 e'~142!6 BEQ ALT2A ;'l'ES S"ACK CORRECT 
?!1il14~4 ~Ul661 0(211436 MOV SP,SAVE .SAvE STACK TO I NTERAGATE 
VlIil14t0 012767 (')21141 6 176406 MOV UlT2X,PFHANO ISET UP ERROR POINTER 
~014i6 C'0~0I'Jel ALT2XI I-/ALT ISTACI( WAS PUSHED )2< 
~~14?0 ~22767 010136 4 177346 AL'!'2A: C~P #REALST.714 lODES STACK CONTAIN CORREcT AOORESS 
e2'1426 N'l11+!Z4 sEC ALT28 J STACK CONTAIN LOC SR, 
001430 212767 0e1436 176366 MoV #ALT2AX,PF'HAND 
001436 121 0e1N'l 0 AlT2AXI HALT J LoCA T1 ON 774 INCORRECT 
Vl01440 (;1P.J667 001402 AlT28: MOV SP,SAVE :SAVE STACK 
001444 212761 001462 176352 HOII IULT2C,PF"HAND 15ET UP RESTART POINTER 
M14S2 1'112767 0r2'0"'05 176346 MOV #5,prHAND+2 
0101460 e"2l00~0 HALT lEND OF STORE ROUTINE 
1'101462 ~167216 001360 AlT2CI Mav SAVE,SP IRE-SET STACK 
0C1466 "62716 0000212 ADO #2, (sP) ISET NEW RETURN ADDRESS 
001412 2'0"'002 RTl IRETURN TO LaC CRR',') +1 
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J 
.TEST ROUTINf TO C~ECK RESTART CAPAB I LI TV 
JUSING T~E EMULATOR TRAP fOR A WA IT 
.OPERATOR MUST SET HALT SWITCH TO ENABLE POSITION 
J 

• 0U474 ~12761 f21QH!1357 176214 AL. TSUI MOV#351,STATUS J SET UP CONDITION CoDES 
~(II15PJ2 012767 121210005 116316 ... OV #5.PF"~ANO"'2 .SET UP POWER fAil CODES 
1'1121151(11 012767 00156(11 1'63216 MOV #AL 13A. PfHANO .SET UP POWER OOWN POINTER 
"'1211516 012706 12If2110(1l111 MOV ,Ul00,Sp 
001522 012767 f21f2I:5U(ll 1763021 MOV #lRTI ,EMTRP .SET UP EMf TRAp 
00i5~" 012767 002121(115 176274 MOV #5.EMTRP+2 
1/J015~6 1041211112 EIoITWTI EMT .2 'EMULATOR TRAP 
1"'1'1540 (lIi2J1Il176 8R .... 2 
Pf01542 016761 12101316 17626111 ALTST21 MOV SAVE7,EMTRP 
01211550 2105767 176014 tST SWRG .TEST SWITCH REGiSTER 
001554 11210747 8Mf ALTST1 'lOOP ON TEST 
11Je:15~6 021C1! " 121 0 HALT .NORMAL HALT NO ERRORS 

J 
,ROUTINE TO STORE ACTIVE REGISTERS 
,POWER OOlolN 
J 

00~56(11 e!16767 116244 iHII1276 ALT3AI MOV EMTRP,SAVE' .SAVE EMUL.ATOR TRAP 
0(111566 012161 I2IU72111 176234 MOV UL.T3X.EMTRP tSET UP ERROR HALT 
012115;;4 12122106 0U1,4 CHP #774, SP .HAS STACK BEEN PUSHEO TWICE 
11.10160" 091414 BEQ ALT3C 
V!01602 12122106 1II1!l0770 CMP #770.SP 'HAS STACK BEEN PUSHED 4 Tl MES 
Qllll16M 0211411 BEQ ALT3C 
CH!J161" 012161 0U63" 176206 AI..T3B. MOV UL.T3BX,prlolANO .SET UP POWER rAIL POINTER 
Pl01616 012761 0n0,,5 176202 MOV #5.PfHANO·2 
0k'1624 01"166'1 1!J1II1216 MOV SP.SAVE J SAVE STACt< 
011116~0 1110000111 ALT3BXI HALT ISTACK INCORRECT (STACK PUSHED LESS THAN 2 OR MORE THAN 4: 
001632 012161 001654 116164 ALT3CI MOV #AI.. 130, PF'HANO ,SET UP RE:START POINTER 
01111640 12l12'67 IIInl2l11l5 11616111 MOV '5,PF'HANO·2 ISEt UP NEw STATUS 
11.101646 I1IUl667 G!lU114 MOV SP.SAVE 
0016!52 UI1IQJG!I0 HALT IENO OF' STORE ROUTiNE 

,ROUTINE TO TEST POWER UP SEQUENCE 
J , 

0"1654 01671216 Ul166 ALT301 MOV SAVE,SP 'RESTORE STACK 
01:'11660 022706 12I1IlIIl'74 CMP #174.SP • \01 AS SUCK PUS~E6 ONLy TWICE 
001664 1111111726 BEQ ALTSi'2 I 
""1666 0221M 12111If1J7?" CMP #17111. Sp ,ARE WE DOiNG AN EMT 
Ql016'l2 0014"3 BEQ AL T3E 
001614 1111':1667 12101146 MOil SP~SAVE .STACK IN SAVE RrG~ 
011117010 l"1:'I1II 1210 III HALT .STACK INCORRECT 
0017012 02276' 003121411l 117060 ALT3EI CMP t#LRTI.770 IOOES STACK CONTAIN CORRECT !NF'O 
00171111 01111714 BEQ ALTST2 .YES EXIT 
'H~17i2 011661 001130 MOV (SP).SAVE 
0el1E6 0111012100 ~ALT .STACK CONTAINS WRONG ADDRESS 

J , 
01111720 "111'0(1100 ALT3X: HALT .EMT ACTIVE INSTEAD cf pOwER fAIL ON POWER DoWN 
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j[~T ACTIVE O~ RESTART INSTEAD or POwER rAft 
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, 
.ROUTINE TO H~eK TWO MILLISECOND STORE TIME 
,AVERAGE INS RUCTION TIME 
.ROUTINE WAI S FOR S~UT DOWN IN EMT LOOP 
• QJl!!1i?2 "12706 U1""" TE5T:51 MOY IUIUe,sp 'SET UP STACt< 

11J01726 "12767 001754 1160.,0 MOY 'TUTh,PF'HAND ,SET UP POWER PAiL STORE POINTER 
QJPJ1134 012767 elUJlIJ"5 176064 MOY *5;prHANO*2 ,SET UP STATUS 
00H42 000Ul ~AJT 'WAIT rOR iNTERRUPT 
00~i44 0"5767 17562fi1 TIT SWRG .rETCH SWITCHES ANO 1E$T 
"'''115rJ 1""764 SMi 1EIT3 'IF' SR15-1 LOOP ON TEST 
001152 U"""'IZI IdLT 'NORMA~ TEST HALT NO ERRORS 

.LOOP ON T[ST 

.RESTAItT PROGRAM 
IOPERATOR MUST TuFlN POWER OFf AND ON HERE 
I 

.TtST 'OR 2 MILLiS[CONDS or AYERAG[ INSTRUCTION TIME 
,TIME or LOOP '7~4_MjCROS£CONDS 

lIS STACK CORREct ""i!,4 "22706 01801,.. TEST:!AI CM' .114,SIIII 
0011611 001411 BEQ TUT3B ,STACKER IS CORRtCT 
001';62 1110667 0"10611 MOy S'~SAVE ,CONTENTS OF STACK IN SAVE REG. 
"0th6 012767 1i!10211J02 1.16QJ:!1!J MOV 'HALT12E.prHAND .SETUP ERROR HALT 
"'01174 012167 o 0f!I "" 0 116924 MOV ,,,~prHANO·2. .SETUP STATUS WORD 
0021!1!2 '''''us HA~T12E'WALi' 'WAIT rOR RE~START 
1'1'201114 012767 0nu" 116",,6 TUT3B, MOV 'L"Ti,EMTRP ,SEt UIIII [MULA TOR T~A~ 
U20i2 012761 000085 116012 MOV U,EMTRP.2 ,SET U' EMULATOR STATUS 
""202111 fIHIJ!UJ61 0811/1.40 ellt SAVE? ,SET COUNT TO iERO 
01211J24 1UIIB TtML.OPf EMT.a ,[MT TRAP (EMT lOOP-'7~4 MICROSEC) 
00211J~6 022196 IUll!l,.,4 eM' ",..S, .IS STACK CORRECT .rTEA EMT 
,,021!132 13114'" BEt:! TEST3C ,STACK CORRECT CONTINUE 
002111;54 flJ12161 "tU'S 175762 MOV *HALTUE.PF'HANO .SETu, ERROR HALT 
C!JB2U2 12112167 UBUI 115756 MOV u~prHANO*2 ,SETUP SU TUS 
002111,111 0UUt'lI HAL.T13E 1Io141.T .WAIT rOR RE-START 
U211152 862167 0un1 IIIh01U Tunol ADD U,SAVE7 ,.1 COUNT 
002068 flJ22761 0nU:5 n0716 CM" .~'"SAYE7 'HAS lOOP TAKEN 2 MILLiSECONDS 
C!JB2B66 9t1356 aNE TIMLOP .TIME loESS THAN 2 Mlll.lStCONOS 
00213;111 12112767 91!J2104 1"'26 MOV nEsT3cH.PF'HANO ,SET POwER PAll. POiNTER 
121920;6 2110667 00111144 MOV SP.SAVE ,$AVE STACK 
002102 0U,,,,0 ~ALT 'ROUTINE COMPLETE 
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JPROGRAM RESTART RoutINE 

J 
002Hl4 1t167~6 1300736 TEST3CH: MCV SAVE,gp iRESTORE STACI( 
~!2I2110 tzI~11J11J11J2 RTI ,RETURN TO TEST3 
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0~2ii2 
ClJ02ii6 
002124 
11102132 
11I~2i34 
002i~0 
11102142 

1!I127B6 
012767 
11112767 
0021 fIItlI 1 
00"67 
1£1£1764 
0tl1eufll 

001000 
~02144 17570111 
21 21 1/1 1/1 0!5 1'5674 

175430 

002144 022706 0S0774 
002150 001411 
0021;2 010667 1/100670 
01/12156 012767 002172 17564' 
002164 012767 I/JS I/II/J 1/15 17563' 
0B2i;2 210SSB0 
0212174 1/112767 1/102216 175622 
002202 2112767 I/J",I/Jelll' 175616 
~022i' 010667 001/1632 
0022i' U2I011l11J 
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, 
.ROUTINE TO tEST FOR 2 MILLISECONDS or AVERAGE INSTRUCTION TIME 
JACTIVE TIME BffORE NEXT POWER LOW flAG • 
• EMT LOOP TAKES 56 MICROSECONOS 
.T~E OPERATOR MUST TURN POWER Off AND ON 
.VIGOROUSLV 

TUT4, MOV 
MOV 
MOV 
WAit 

TE8T4[1 tST 
8Mi 
WALT , 

• , 
TEST4AI CM' 

BEQ 
MOy 
MOY 
MOY 

HALT14E''''ALT 
TESUB' MOV 

MOV 
MOV 
Io4ALT , 

U00~,SP 

,TESHA,PfWANO 
1II!5,PF'HANO·2 

SWRG 
TEST4 

1 SET UP STACK 
ISET POINT£R TO ~ALT 
J SET UP ST ATUS 
,WAIT rOR POWER rAil 
ITEST SW ITCHES 
.IF SR1!5-1 lOOP nN Trs; 
.HAlT TEST OVER NO ERRORS 

*774,SP .15 STACK CORRECT 
1£l14B 
SpiSAVE .STACK IN SAyE REG 
'~ALT14E,prHANO 
'5~prHANO·2 

.STACK 010 NOT cnN;AiN 774 
'TEST4CH,prHANO .SET UP RE;START POINTER 
,5,prHANO.2 ISET U' STATUS 
SP,sAV[ 

IROUTINE TO TEST POR 2 MILLISECONOS UP TIM£ (AVERAGE INSTRUCTION TIME) 
• 

eS22i6 012767 
e02~24 012767 
002~32 016706 
002236 0"'067 
00~a42 1841211 
013220101 022706 
002250 1!IIIJ14"7 
002~52 012767 
002260 012767 
002266 "SSU1 
"02Hs "62767 
002216 022767 
00230' 0111356 
12102306 IIJIIJS167 
~e23i2 suus 
~0231'" 100"0121 

J 
002312 175600 TEST'CHIMOV 'HALT1!5E,PF'HANO 

'LRTi.E~TRP 
SAVE,SfI 

.SET UP HALT IF' TRAP OCCURS BErORE 2 MILLISECONDS 

.SET UP EMVLATOR TRAP 1Il1/l304' 17!5576 MOV 
1/1006113 MOV 
0130622 CLR SAVE7 

UPTIME I tMh1 
CMP ,,14 ,SP 

0I!l231'" 17!5!54" 
U00SS 17!55d 

BEQ TESHD 
MOV IHALT16E,PF'MAND 
MOV ,s.prHANO.2 
WAtT 

000001 1/1131/1566 TEST401 AOO 
000044 000560 CMP 

n~SAVE7 
,36 •• SAYE7 
VPTlME 
T[SHE 177622 

BNt 
jMP 

MALT15EIHALT 
J.4AL T16E IloIAL T 

I RESTO~E SUCK 
IURO SAVE 7 
IE"T TRAP jLOOP.56 MtCAOSEC) 
,TEST STACK 
,STACK IS CORRECT CONTiNUE 
,SfT UP ERROR HALT 
.SET UP STATUS 
'WAiT ~OR POWER rAiL 
,.1 COUNTER 
'HAS LOOP TAKEN 2 MILLiSECONDS 
INOT VET 2 MILLISECONDS 
ITHE POWER ~AS BEEN uP rOR 2 MILLISECONDS 
,wE 010 NOT MAVE 2 MILLISECONOS OF' POwER 01( 
.STACK INCORREct ArTER EMULATOR TRAP 
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I 
;~EMORV POWER ON/Off TEST 
ILOAD ~EMORy WITH SET DATA PATTERN 
ITHEN COMPARE DATA rr.~ BIT DROP OUT OR BIT PICK uP 
iRE-ENTER COMPARE ROUTI~E if POWER fAIL OCCURS 
I 
;ROUTINE TO OETERMi~E THE AMOUNT Of ME"ORY 
.ROUTINE TESTS fOR A MAX Of 28K 
J 

~02316 012761 1211212372 175460 TEST51 MOV nREMST.4 ISET UP fOR BUS TRAP 
QlI2I2324 012761 1211210340 175454 MOV #34121 .6 'LOCK UP PRIORITY LEVELs 
"'1112332 0121M 1210111100 MOY #Hi00,Sp 
01212336 11112761 11121512121 00121502 MOV #21511J0.SAVE ISET UP TEST fOR 8K 
002344 n2171 o IIH'I 111 2 111 000474 EXMSTI MOY #221 •• SAYE .TEST ~EMORV fOR AVAILABILITY 
01212352 062161 0201211210 000466 AOD #2000111.SAVE )SET UP TEST fOR NEXT 4K 
1110236121 022767 171500 0012146121 CMP #1 'l75121121, SAVE iTEST fOR BUS fRAP ERROR 
011:2366 12I~1366 eNE EXMST IrES,. NEXT 4K BLOCK 
0023721 00121f1JI2I0 HAL T17E IIoIAL T ,BUS TRAP NOT WORKINC TRIED TO RErERENCE NON':EXISTENT MEM) 
002372 162761 01012100 1210121446 TREMSTI SUB #UlI2I0f1J.SAVE .SET UP fOR LAST AVAiLABLE BANK 
(:112124121121 016767 000442 000436 !oIOii SAVE,HLIMIT .LAST AyAILABLE MEMORY ADDRESS 
flI2I2411l6 012761 02112101216 1753'10 MOV #6,4 .RESTORE TRAP HALT POINTER 
0212414 12116767 01210416 175364 MOY HLT,6 .RESTORE HALT. 
002422 012761 0121253111 175374 MOV #TESr5A,PF'IoIAND 'SET UP POiNTER 
002430 111127",6 001210111 MOV #U01Zl,SP ISET UP STACK 
01112434 "'16102 000402 !oIOY LLi~iT."2 ILOW HE~ORY LIMIT 
002440 11112122 152525 fILDATI MOV #152525, (2). ILOAD OATA INTO MEMORY 
1111112444 026102 01210374 CMP HLlMIT."2 ICOMPARE 'OR LAST ME!oIEORY LOCATION 
1111112450 001313 ANE rlLDAT .LOAD NEXT LOCATioN 
01212452 11116102 000364 CMOXI MOV LLiMIT.X2 !SETUP fOR CO~PARE 
(1l02456 026702 00111362 C!oIOATI CMP Io!LlMIT,"2 ITEST rOR LAST ADORESS 
002462 llliU77J BEQ CMOX IRE-ENTER COMPAR~ LOOP 
11'02464 "'22722 152525 CM' U52525. (2). .TEST DATA 
00247" 1111111772 BEQ C~OAT ICO!olPA~E NEXT WORD 
11102472 010261 0121111352 MOV "2,SAVE1 IADDRESS or ERROR"2 
002476 162767 000002 1111110344 SUB #2,SAVE1 ISUBTRACT TO CALCULATE_CORRECT ADDRESS 
~Q!25~4 01670" 0003d MOii SAVEl/LIGHTS 10ATA ERROR IN T~IS ADDRESS 
(1102510 12112767 0212516 17531116 !oIOY #HALT18E.PF'HANO ISET UP POWER F'AIL TRAP ~OR ERROR 
002516 el2l000121 HAL T18E IIo!AL T 'LOC DATA LIGHTS CONTAiNS BAD OATA 
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.FAILING ACDRESS IN CATA LIGHTS 
eHIJ2!521/1 01111111/1 1111/1111324 CONADI MOV nAYE1,LIGHTS IPUT DATA iN DISPLH LIGHTS 
~02!5'4 01111/11111111/1 IoIAL T19£ IwAL T IBAD DUA 
Cll025,6 21111111153 CONAC, 8R CMOAT ICOMPARE NEXT WORD 

'ENTER TIoIIS ROUTINE wHEN POWER rAIL OCCURRS 
ISTORE ALL ACTIVE REGISTERS THEN HALT' 

"'0253111 011111/146 TEST5A! MOV LlGIoITS,-CSP) ISAVE LIGIoiTS 
IIJ1II2!532 1111111246 MOV X2, .. CSP) 'SAVE MEMO~Y ADDRESS 
002!534 02271116 1111/10,,111 CM .. *,'III,SP ,IS STACK CORRECT 
01112!541/1 01111411 BEQ TElT5E ,STACK CORRECT 
002'42 1!J1III667 1:511'030" MOV SP,5AV[ ISTACt( SAVEC 
12111J2546 012767 01!12562 17!S25111 MOV 'H~Li'2IE,prHANC 
0025!54 012767 1IJ~"11111115 17!S244 MOV n,PF'HANC·2 ,SET uP STATUS 
2102562 011111110" HAL.T2I/1EIWAL,T ,WAIT rOR REsSTART 
(11111256 4 012767 III "3U2 17,232 1£515[1 MOY 'WAL.T21E,prHANO .SET U, rOR 2 MILLISECOND DOWN TIME ERROR 
01112572 012767 111111111' 17!S226 MOY '!s~PrHANO·2 IAVERACE INSRUCTioN TIME 
2102621111 012767 lined 175222 MaY .LRTI,EMTRP ,SET UP EMULATOR TRAP 
o 111 26 CIJ6 012767 1111111",,5 175216 MOV '5~EMTIIIP.2 
01112614 III IIJ!S 167 1111110244 CLR SAVE' ,CLEAR COUNT REGiSTER 
0026i" 1"4182 MUTlM' EMT .2 IE)(ECUTE EMT 
011126'-2 1/12271116 11188171 CM" ,'77&1, S, lIS STACK CORRECT ArTER TRAP 
211112626 0111141116 BEQ xTiME IYES 
11102638 01111667 1118111212 MOV SP,SAVE 
002634 012767 002u2 175162 MOV .WALT22E,prHANC 'NO SET UP ERROR TRAP STACK NOT CORRECT 
12111J2642 21111081111 HAL.T22tIWAL.T ISTACK SWOULc EQUAL 171 <SAYE REG~ 

211112644 062767 01111111 0".,2:1.2 XUM[I ADO U~SAV[7 
ICONTAINS CONTENTS or STACK) 
,AOC TO TIME COUNT 

Ql026!52 022767 0211112121 2111112'" eM' 123,' .SAVE'7 ,IS TIME 01( 
00266111 2'01357 BNE M~STiM 
0212662 012767 11121271114 17513' MOV nUT!lcw. "rHAN!) IY[S SETUP RESTART AODRESS 
21026;111 012167 0I/Il!Il!!e!l 175138 MOV .5,prHANO·2 ISAyE SUCK 
0026;6 2110667 02'''144 MOV SP,SAV[ I 
Ql02702 01111J1l" WAL.T 
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.,2127('14 
N!2710 
0:02714 
~212it6 
0l12l2724 
V-Hl 2:;' 6 
0212n4 
("1212742 
002746 
1il12l2750 
C1027S6 
(;'02762 
00276 4 
002772 
V'!C'l2776 

003000 
0l031'JQ!6 
C'li1J301JJ 
01213012 
~0301" 
1il03022 
003030 
1il030~2 
0!03~34 

11103036 
o ill 321 d 
003Q!42 
0i1J3044 

C16706 
022706 
('I'-l 14 Q!4 
012767 
e.i1l01210121 
~12767 
012767 
N35!1!67 
1042103 
062767 
02271')6 
e.0141116 
012767 
e10667 
00121021121 

022767 
2101357 
:112602 
~1261210 
01276; 
012767 
121001Z102 
~00000 
12'01'J000 

0000011! 
000002 
0PJ4000 
",17500 

~00136 
01il0771il 

01il2724 175100 

0i213~34 175070 
M0i2105 175064 
12100116 

0!!"'001 £00106 
!2H1!Il!770 

002776 115032 
00111050 

2100043 0~H!l12'56 

0102530 175002 
000005 174776 
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I 

I~ESTORE ACTIVE REGIsTERS AND RETURN F'ROM iNTERRUPT 

I 
TESTSCHIMOV 

CMP 
SEQ 
M('JV 

HAL1'23E.:i04AL.T 
UPXT pn MOV 

MUY 
CL.R 

EMTUP: FMT 
ADO 
CMP 
SEQ 
MOY 
MOV 

HAL.T25Eli04ALT 

CNTEMTI CMP 
B"IE 
MOV 
MOV 
MOV 
MOV 
RTi 

HALT21ElIo!ALT 
HAL.T24E:Io!ALT 

, , 
I 
IoILT: 
LR"!I 
LLIM!TI 
HLi;.; IT; 

IoIALT 
RTi 
4000 
115100 

SAVE.SP 'RESTORE STACK 
#770,SP 115 STACK CORRECT 
UPXTIM 
#i04ALT23E,PfHANO iSET UP fOR STACK ERROR TRAp 

#HALT24E.PfHANC ISET UP fOP. 2 M!LL!SECOND UP TIME ERROR 
#5,PF'i-IANO·2 
SAVE'! 
·3 
#1.SAVE7 
#770. Sp 
CNTEMT 
#Io!ALi'25E,PfHANO 
SP,SAV[ 

*35"SAVE7 
EMTUP 
(SP).,"2 
(SP)·,LIGH'fS 
:t'T'ESTS",PF"HAND 
#5,PfHANO·2 

iCLEAR COUNT REGrSTER 
IEXECUTE EMULATOR TRAP 
IINCREMENT EMULATOR TRAP COUNT 
lIS STACK CORRECT AfTER EMT 
IYES 
ISTACK NOT CORRECTISET uP ERROR HALTl 

ISTACK 010 NOT a 170(SAVE REGISTER 
ICONTAINS CONTENTS Of STACK 
I HAS POWER BEEN Ill' 2 M t LL I SECONDS 

INO EXECUTE NEXT EMT 
,YES TIME OK 
JREST ARE ACTIVE REGfSTER 
'RETURN fROM POWER fAlL TRAp 

'WE DID NOT HAVE TWO MILLISECONOS TO STORE ACTIVE REG, 
lPOWER WAS NOT ACTIVE F'oR TWO MILLISECONOS 
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,WORK REGIST[RS 
0030011\6 00212112121 SAVE' III 
1?l030521 000004 SAVEll " (.103052 ,,2121211210 SAVE21 III 
(.10311)154 000'''!l2I SAVE3, 0 
1?l030.,6 021"""\!! SAVE'" " 0030621 0,,0,,0" SAVE5I 111 
el03062 0,,111""" SAVE61 0 
003064 000000 SAVE" " 0UI1l01 ,END 
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ALT2 11:01376 HL1" 003036 UPXTIM 01112726 
ALT2A k"01421il Ll GHTS 0'-"H'llil~R XTIME" :11212644 
ALT~AX IZIil1436 LLIMIT Ii"''I31il42 
ALT2B Cl!211440 LRT! 00311140 
ALT2r. 001462 MASTER 0210200 
ALT2X elZl1416 MASTIM ilPl262\!J 
ALT3A 001560 PC 0012l007R 
ALT3B 0211610 PF'HAND 0012'2124 
ALT3RX 021163111 REALST 001364 
ALT3r. e'IU632 SAVE 003ClJ46 
ALT3n 211111654 SAVEl 0030511) 
Al1'3::- 12'L!!1102 SAVE2 0C!!3052 
ALT3x ""112QJ SAV(3 003054 
AlTEST 0211336 SAvE4 01i13056 
AlTSTl 001474 SAVE5 003"60 
ALTSr2 12'211542 SAVE6 21"3062 
C:"10iT 2102456 SAIIE1 0~3064 
r.MOX 002452 SP 000006R 
i:~TEMT erlI 30 Ii'" STARTl IilU204 
r.ONAr. 002526 START2 0002Ul 
r:ONAn 0"252" START3 030224 
rMTRP 0"""30 START4 212102311) 
rMTUP 002146 SiATUS 177776 
rMTWT 001536 STR2A 00111214 
rXMST 0"2344 STR2B 2J0I!I220 
rllDAT 0212440 SWRG 177570 
HALT1 2'011!l34 TEST1 11)~111100 

IoIAlTHJ 11111'1322 TESTle 2J2JU24 
~AL Til 001332 TES'f1H UU22 
HALTi2 002"02 TEs"2 UU!6.4 
~ALT;:3 0022150 i'EST2A 001142 
WAlTi4 002172 TES"29 0211164 
IoIALTi5 2102312 TEST2C 001240 
~ALT16 0212314 TEST20 0211216 
UAlT17 00237" TEST3 001722 
~ALTiB 002516 TEST3A 01111754 
~ALTi9 002524 TEST3B 002004 
~AlT2 2J0Ul46 TEST3C 002104 
~ALT20 002562 TEST3D 002052 
~ALt~l 003032 TEST4 002112 
I1ALT,2 002642 rES,...A 002144 
.. ALT2J ""2724 TEST4B 002114 
IoI'LT;4 11103934 TEST4C 092216 
IoIALT,-5 002716 TEST40 00227QJ 
I1ALT3E 02'1162 TEST4E 002134 
~ALT4E 00121 4 TEST5 002316 
IoIALT5E 001252 TEST5A 002530 
IoIALT6E f1!01262 TEST5C 002704 
IoIALT;E 001272 TEST5E 0~2564 

"'ALTRE 001302 Tl MLOP 002024 
Io<ALT9E 0211312 TREMS'f 002372 
Io<LIMiT el03044 UPTIME 01il2242 



ERRORS nETECTEDI 0 

RUN-TI~EI 5 SECONDS 

51( CORE USED 

8146 


