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1. ABSTRACT 

KUA IS AN NBK~OD FOR THE KUV11-AA LSI-II WRITABLE CONTHOL 
STOPE OPTION. IT IS USED IN CONJOCTION WITH THE CPH (FIS 
EXERCISER) AND FPA (FIS ~XERCI5ER) DECX ~ODULES Te SXERCISE 
THE KUVII-AA IN ADDRESS ~ODE I OR 3. THE KU~ PODULE RUNS 
fIRST RUNS ONLY ONCE, AND WITH THE T-BIT OfF •. 115 PURPOSE IS 
TO Rim A MEMURY 'TEST ON THE KUVll-AA RAM Hm THEN TO LOAD TilE 
RAM WITE THE APPROPRIATE ~ICPC-CODE FOR THE ePE AND FPA 
MODULES TO RUN. THUS~ CPB AND FPA SHOULD BE CONFIGURED TO NUN 
ON AN LSI-II IN QROE~ TO FULLY EXF.~CISE THE KUVl1-A~. 
ALL ERRORS DtTECTED ARE REPORTED ON THE CONSOLE TER~INAL. 

2. REQUIREMENTS 

HARDWARE: AN LSI-II (M7264-YC) WITH CNE KUVl1-AA, SET OP FOR 
ADDRESS MODE 1 OR 3 (SEE SECTION 6). 

STORAGE:: KUA REQUIRES: 
1. DECIMAL WORDS: 1071 
2. OCTAL WORDS~ 02051 
3. OCTAL BYTES: 4136 

3. PASS D~FINITION 

SINCE THIS IS AN NBKMCD IT RUNS ONLY ONE PASS. THIS CONSISTS 
OF 4 ITERATIONS OF THE 'MOVT' RA~ MEMORY TES'!" LOADING OF THE 
MICRO-CODE INTO THE EOTTOM HALF OF THE KUW 1-" Ra~; INn 
CHECKING THAT THE ~ICRO-CODE LOADED CDRRECTLV. 

4. EXECUTION TIME 

KUA TAKES APPROXIMATELY Ie SECONDS, RUNNI~G IN AN ~SVI1-CD 
MEMURY. 

5. CONFIGURATION REQUIREMENTS 

DEFAULT PARAMETERS: 
DEVADR: 177540, VECTOR: 1, 3RI: 0, DEVCNT: 1 

REQUIRED PARAMETERS: 
NONF, 

, 

H.Q OC02 
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6. DEVICE/OPTION SETUP 

MIKE CERTAIN THAT THE KUVll-AI IS PROPERLY INSTALLED AND THAT 
THE MODULE (M801S) DIP SWITCHES ARE SET UP FOR EITHER ADDRF.SS 
MODE 1 OR 3. 
THESE SWITCH SETTINGS ARE: 

MODE SWI SW2 SW3 SW4 SW5 SW6 SW7 SW8 -- --I ON OFF OFF ON OFF ON OFr 
3 OFF OFF ON ON OFF ON OFF 

7. MODULE OPERATION 

A. RUN THE ·MOVI· ME~OPY TEST ON THE KUVII-AA RA~ MEMORY 4 
TIMES· "REPORT ERRORS ACCORDING TO SRI BITOI SETTING. 
B. I' SRI BITOO = 1 AND ANY MR~ORY ERROR(S} OCCURRED, TEEN 
SKIP TO E. 
C. LOAD MICRO-CODE INTO THE KUVII-AA MEMORY. 
D. CHECK THAT THE MICRO-CODE WAS LOADED CORRECTLY; REPORT 
ERROR IF NOT. 
E. EXIT THE MODULE. 

8. OPERATING OPTIONS 

SRI BITOO CLEAR(Ol= 
LOAD THF M CRG-CODE FOR CPB AND FPA REGlRDLFSS OF THE 
RESULTS OF THE KUVl1-AA RAM MEMORY TEST. 

SRl BITOO SET(I): 
IF THE RAM ~EMORY TEST FAILS, DO NCT LeAD THE 
MICRO-CODE FOR CPR AND FPA TO RUN. 

SRl RIT01 CLEAR(O): 
I~ THE RA~ ME~CRY TEST, TYPE OUT AN RRPOR 
EACH ERROR ENCOUNTERED. 

~ESSAGE FGR 

SRI BIT01 SET(I~: 
DO NOT T PE OUT EACH RAM ME~ORY TEST ERRCP; JUST TYPE 
ONE MFSSAGE AT THE END I~DICATING HOW MANY ERRORS WERE 
ENCOUNTERED. 

SFQ 0003 
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9. 

PAGE <1 

NON-STANDARD PRINTOUTS 

THE KUIll-AI MEMORY TEST ERR~R REPCRT DOES NCT USE THE 
STANDARD DEC/XII ERROR PRINTOUT/ SINCE THE MEMORY WORDS ARE 24 
BITS LONG. THE ERROR PRINTOUT LOOKS AS FOLLOWS: 

BAD DATA IN A KUVll-AI RAM WORD. 
RAM GOOD DATA BAD DATA 

ADDRESS CSR+4 CSR+2 CSR+4 CSR+2 
THE FIRST 16 BITS ARE UNDER THE HEADING 'CSR+2'; THE LAST 8 
BITS ARE FOUND IN THE LOWER BYTE OF ·CSR+4·. TtlE UPPER 9 BITS 
OF 'CSR+4' HAVE NO MEANING AND ARE AL~AYS ZEROES. THE 'RAY 
ADDRESS' CAN RINGE FROM 0 TO 1777. 

,. 

SH~ 0004 
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:~m 
.ENDR 
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U II/I ~ I IIi i~ n 000224' 000000 
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177554 
177604 

MODULE 

000004 177756 

mm 
000004 

177777 

000001 
002000 

000002 
000004 
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)OSER EQUATES AND CONStANTS 

my 8~mi UB 
BIN 8gmS BITS un 818i8S 

"'I 
BIT 8 hn nq 

SOi81S en 
lioS08 BIT 5 

n d 
R5 Ii n~ 
SP 16 
PC H 

TIMES: )WILL KEEP TRACK Of RA~ ~EMORY TEST ITERATIONS 
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START: 
RESTRT: MOV 

CLR 
CLR 
MOV 

lODR,Rt 
m~NT 
#4,TIME5 

)GET THE SASE ADDRESS (~SR) 
)~AKE SURE THAT ENABLE CSR BITt2) IS CLEAR 
;SET RAM MEMCRY TEST ER OR COONT TO ZERO ' 
;SET ITERATI[N COUNT TO to OCTAL 

)CLEAR THE KUVlt-AA RA~ MEMORY 
CLRRAM: CloR 

MOV 
1$: g~~ 

INC 
DEC 
BNE 

RAM ADDRESS 0 

,***************************************************** ****** •• **~.********.***** 
)* TEST RAM MEMORY USING 'MOVI' ME~ORY TEST 
S=AfTER THE KUVI1-AA RAM HAS BEEN CLEARED, THE ALGQRITHH PROCEEDS AS fO~LOWS: 
S=(I) READ RAM LOCATION 0 AND VERIfY THAT IT CONTAINS ZEROES, s: ~mEL8&lTmSoT~N~AM~ifJ~hOh CONTms ALL ONES· 
)'(2) REPEAT THE ABOVE fOR LOCATIONS 1,2, •••• ,1711 (I.E., ~LL Of THE RAM). 
)* AT THIS POINT THE RAM WILL BE fULL OF O.ES. 
,*(3) REPEAT THE ABOVE, WRITING ZEFOES THIS TI~E. JfTER TPIS THE RAM WILL 
;* AGAIN BE fULL Of ZEROES. 
,*(4) REPEAT ALL Of THE ABOVE~ E~CEPT START AT THE TOP Of THE FA~ AND WORK 
': ~~W¥~~~D'olg.MTh~Cfll¥NHAA ~~~3a~cED THPOUGH T~E RA~ FOUR TIMES. 
1.(5) REPEAT THE ABOVE EXCEPT USE BIT 1 AS THE LEAST SIGNifICANT BIT WHEN 
~: iefM~o~NTnXMR~~Di~~~~~SEiHD f~~ ~O~R~f8eE~iTkI~LsY~~E~LS~A~~t5RA~a~~~ING S* TO BIT 0 Of THE RAM AD6RESS. TESTING CONTINUES UNTIL ALL RAM ADDRESSES 
1: ~~~~A¥Ei~AI~ST~Ris TIME WITH BIT 2 AS THE LSS IN fORMING THE RAM 
,. ADDRESSES, AAD AGAIN WITH BIT 3 AS THE LSB; JND SO ON UNTIL ALL ~ITS 
J. OF THE RAM ADDRESS HAYE SERVED AS THE ~S~. SINCE THERE ARE 10 BITS 
;* IN THE RAM ADDRESS iTO COVER THE RANGE 0-1777), THIS MEA~S THAT STEP (5) 
J:****~1~~*I§*2~'~*1~*Il~t§*!~*§~~4******************* ************************** 
RAMTST: HOV B!77777,R2 R~ WILL CONTAIN TEST DATA 

g~R R4 ~~ =Irt g8~tiI= f~~TR~~T1DDRESS 
MOV #l,R5 R5 WILL HAVE TH~ LEAST SIGNIfICANT BIT fOR 

GENERATING THE H~ ADDRESS 
MOV TE#T20L0006RpO SET UP LOOP COUNTER ,BEGINNING Of S 

IS: MOV RR43',(R(IRI) PUT ADDRESS INTO THE CSR 
~=~ 2 2 CORRECT DATA? 
CMPB R~,4(Rl) ~~~"~~TT8A~~~OR IF NOT 

SFI~ oeo'7 

Sh:l OC08 
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2$ : 
3$: 

4$ : 

5$: 

6$: 

~5~ ~LASB 

m 1~;HmR 
me ~t4(RlJ m ~tm m ~§,~~MERR 
BIT gBfTI0,R4 m #~lTlO,R4 
tNC R~ m ~ 
COM R 
COM R~ 
Me~ hooo,RO 
~ST R2 

;00 THE ~~aE AS l~oVE EXCEfT 
~8V W17tR4 

7$: ~M~ R8~~~~Rl) 
SNE 
CMPB R ,4(Rl1 

8$: 
9$ : 

10$: 
11$: 

12$: 

~89 ~tlSB 
JSR PC'"fMiRR 
=8~ ~~~~ ~ll 
CMP R2§2 R S ms ~g(4(RlJ 
BEQ ll~ 
~~~ R2,ASB 
SUB k~,~~MERR 

m 10?~77'R4 
DEC ~ 

m ~~ 
~8~ ~S¥ 1~~9~~~~ 
Boa 7$ 

)BRANCH OVH ERRep IF OK 

IgiNIHA~I.iPIADRI8~R~IGORTING !UPRO~TIN! 
;BRANCH IF NO ADDRESS UND!5FlO~ DCCURED 
;CORRECT THE ADDRESS UNDERFLOW 
;Leop DONE? 
;C9NTINUo TEST LOOP IF NOT 
;R, GETS ONES CO~PLE~ENT OF ITSELf 
IRJ GETS UNES CO~PL£MENT Uf ITSELF 
ji~IT~~L~2~PT~~u~I~PADDRESS 
;HAVE WE GONE TH~OUGH TWICE? 
;Ge BACK A~D DO IT AGAIN ~ITH CU'PLE~E~TLD 

IGENERATE A NEW LEAST SIGNIFICANT EIT FOH RAM ADDRESS GENERATICN AN3, 

DIH 

DATA H ';nT 

;IF NOT DONE WITH THE TEST, GO BAC~ AND RUN SO'E QORE 
ASL R5 }SHIFT THE LSB FOR SUBSEQUENT PA~ ADDR~SS GENE~~!Ir\ 

KUlB DEC/XII SYSTEM EXERCISER MODULE MACYlI 30A(1052) 12-0CT-78 16:43 PAGE 11 
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p4 000560' 005004 

~l~ 8S81ig: 88b~g~ 002000 
37B 000574' 005367 11il~~ 
379 000600' 001402 
~30 000602' 000167 177440 
3Bl 000606' 005767 177232 
38~ 000612' 001410 

13$: 

14$: 

CLR 
BIT 
3~p 
DEC 
BEQ 
JMP 

;INITIALIZE THE GIN ADDRESS 
;SEE IF WE ARE DONE WITH TBE RA' NE~O~V TEST 
1~~~~I~u~FT~~fI~G IF NU! 
;AlL I!HRITIeRS DOlE? 
;BRANCH IF YES 
iNC, RU~ RA~ ~E~OQV TEST AGAI~ 

-******************************.***********************.******* 
I~GN$,9Eil~'ERR2 !lll~Ip;ll,afi' CALL ~ITH CCMMn~ HEADF? 

II 8S8~~~: ~g:~?~. 000000' 000044' 

31 888~~i: ~83~81 000000' 001242' 
1
34 

~~ 888~~t: 104403 COOOOO' 001246' 15S: ~SGN$,BEGIN,RA~OK ,ASCII ~ESSAGE CALL ~ITH COM~UB HEAD~R 
~3~ ;*********************************~*****~**********.**********~******~********~~ 
~~9~B S: THE NEXT ROUTI~E LOADS MICRO-COCE FRU~ TH< TABLES AT 'ueODE' & 'UCODEl' lNTC 3 1* 1HE KUVI1-AA RAM AND CHECKS TqAT IT LOADED CORRfCTLV. 

3~a i:***********************************~**************** ************************** 
~oi ,LOAD 

i8~ 8~Oi~~: 8~i~~~ ~~~~:~ 000001 16$: :16 088656' 8811~3 
no g880g6g7t20~ 8g!~ll221 886S;W ~:!; 
Iii II~~~~~ ~~~~! ::::::. 19$: 
: ~ 8S8ilg: 8Afi~~ 20$: 

1 I !i!!I~~ iil~ii ;;;;;; i 888~ l: 8 ~'IJ 000004 

THE MICRO-CODE 
G~6 S~I,#BITO 
1ST HRBcNT 
SNE ABORT 

~a~ IB~6DE R2 MOV R2)+f.~(PI) 
CNP Rl)'"??? SEQ 9 
INC R ) 
BR 8 
MOV fU ODE16R2 
~n ~~~)+,R 

J; ~88~~~: 8~~~~t 88~8Z~' 

s~ n oc F 
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26$: 

BNE 
CNP m 
SR 
MOV 
HOV 
BEQ 

HOV 
1ST 
8PL m 
HOV 
CMP 
BNE 
BR 

)BRANCH TO E~RCR IF NOT 
;DONE? 
;BRANCH IF YES 
;INCREMENT RAM ADDRESS 
;BRANCH BACK AND CONTINUE CHEC~ING HICfiO-CODE m+ iEmeEM~*~~yCODE TABLE ADDRESS 
1~~~~iHI~uINg~u~f~~~~CODE CHFCKE~ IF A ZERO TAELF 
IPRE-LOAD Hi WITH EXPECTED RAN DATA 
;SEE IF BIT 5 IS SET 
;BRANCH IF OT 
,PRE-LOAD R3 WITH EXPECTED RA~ DATA 

TH~smpAg~~F.~F 15 
;CHECK FOR CORHECT DATA IN RAM BITS 23-16 
;BRANCH TO ERROR IF BAD 
;CONTINUE CHEC~ING 

s~r; COll 

mm" 001256" 27$: 
WN$, BE~~~E~~B AD 

8~8gg8" 001252 " 

000000" 

000000" 001262 " 

KUAB DEC/XII SYSTEM EXERCISER MODULE 
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4B6 
487 an 
in 
495 
49~ 
~~8 
499 
~8Y m m m m m m 
514 m 
51~ 
Bo 

001122" 042767 177400 176756 

ggllJg: ~gt~~~" 000000" 000106" 

001140" 011167 000070 

88lW: ~8tm" 000000" 001234" 

R01l54" Ip767 
081193: h~m 

000R40 
38803~ 

ggllZ~; ~81~~~" 000000" 001234" 

001206" 016167 000004 000020 

000000" 001236" 

BR END 
28$: 

~~~H$,BEi~¥f~~!r~f) 
END: 

,ASCII ~ESSAGE CALL wlTij CO~MON HEADER 
;SET KUVI1-AA ENABLE BIT, TO ALLCW ~IB ACCFSS TO IPE A&. 

ENDITS,BEGIN S~lg~~5RE~~Aer tI~¥AI~gNOf PASS 

ABORT: 
~~GN$, BE~~~, LDAB RT ;ASCII ~ESSAGE CALL WITH CO~MO~ HEADER 

MACYll 30A(105<) 12-0CT-76 16:43 PAGE 13 

1$: 

.*****************_.************************************* ••• *** 
~~I*****lall,~~~5~******15~ll~~I~t~1~1~~*~!~*122~!i~*I~*~~~11*** 

ICOUVERT GUNCH TO ASCII AND 
OTOAS,BEGIN,GONCH,ADDRES;STORr: AT ADDRES 

l***************************************************** ********* 
MOVB f40,ADDRES ;PUT TWO ASCII SPACES INTO ADDHFS 
:83B ~12{~DgH~~~1 ! ONVERT BAD DATA TO ASCII 
;********l***,**********,£************************************** 

;CONVERT GUNCF TO ASCII AND 
; STORE AT BADLO 

OTOA$,BEGIN,GUNCH,BADLO 
,********.*****.*********** •• ** ••• **.*** •••• ***********.***.*** 

~2!*****~i~11,~~~£~*****'~~~~~~!*~!~*2~!!*!~*~~~!1****~********* 
Ifi~S~IRITGMI~nITC JSCII AND 

OTOA$,BEGIN,GUNCH,BADHI 
,***.***.*.*.*.* •••• **.* ***.*.****.*** ••• * ••• *.*******.*.*.*** 

TYPE OUT THE ERROR MESSAGE AND DATA 
ASCII ~ESSAGE CALL WITH COM~O~ hEADER 
RETURN FROM THE SUBRUUTINE 

S[C 0017 
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mm: OOom 
ogJ4Sr 000806 
o t462' 40 
g81~~0: DOOm 
881m: DOOm 

88lm: 000338 

040 

040 
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517 
5U 

h~ 001511' 045 040522 

m sTi6
' 84fg 8 ~ 4' 5 04 

00 54~: o~lHs 
84rb5 

8M~i 
~I~ 88U3~: mH~ snn 
5 3 g815~~: mI8s 041440 

047522 
590 00PZ6' 024040 041111 

~9i 881g~~; 8mn 046101 
5~ 8gU : DOOm 594 ·m o U ~, 012 

00 4' 000 

iii 
Igi!I~= °i~m 839~~~ 

60 8 6 r ~ g~J 82~~ J 

It 8m2; 4m mm 
IU~~F ~i6U~ 

04~5b5 

~83 8M~i 8+' 4~rO~ g~n ~ 
~h 1 24' 046 25 o 2456 

001731 ' 045 0511 05 

W 0~W6' 0~01~~ 04b5F 
6 ~ 8 ~~; 8 H 8hh1 o 760" 04 ~5 o .117 
61~ nm= 0478H 

042101 

~t 08 002' 026517 
044515 
047503 

m 8nw' 046040 mm o ~; 8WH 
o 82" 0 111 042503 m 002 40' 04650~ 046440 
88W~; SHIh 020Ul m 043040 
002062' 042514 027104 

in 

040 

040 

MODULE 

020115 
054522 

g~iW 
04 125 mm mm 
041440 
0200~1 

gmi~ 
8m ~ 4Jb 

mm 
0~0~04 
84~13j 

000 
041522 
D5r03 
8l m 
020105 
022456 
051103 
042504 mm 
8~mg 
042524 gggm 

~ACYll 30A(1052) 12-0C1-18 16'43 PAGE 14 
l 0 J! 3 

GUNCH: • WORD }TEMP LOC. FOR OCTAL TO ASCII eONV • 

ERRl: ~mH 
ERR2: mm 
RAMOK: ~mh 
LOADDK: ~9h77 
LOBAD: rm77 
LOABRT: ~mH 
ERRORl: .Ascrl "BAD DATA IN A KUVI1-AA RAM WURD." 

• ASC II "% RAM GOOD DATA 8AO DATA" 

.ASCII "'ADDRESS CSR+4 CSR+2 CSP+4 eSR+n' 

ADORES: • BLKS 6 ;BAD RAM ADDRESS 
:U{~ to,40,40 IASCl! SPACES 

23-16 GOODHI, IEXPECTED DATA, BITS 
.BYTE 40 mmTgA~iTA' BITS 15-0 GDODLO: .BLKB 6 
.BYTE 40,40,40 IASCII SPA CoS 

BADH I: .BLKB 6 ;ACTUAL DATA, BYTS 23-16 
• BYTE 40 ,ASCII SPACE 

~ADLO: • BLKS 6 l!~e¥~L~~~§:~EB?f~M~~A¥OR .BYTE 0 

MACYll 30A(1052) 12-0CT-18 16:43 PAGo 15 
310 OCl"! 

ERROR2: .ASCII "IRA~ ~IMORY TEST UNSUCCESSFUL; TOTAL NUMBER Of ERRORS (IN OCTAL) 

COUNT: .BLKB 6 
.BYTE 15 
.BYTE 12 
.BYTE 0 ,ISCII "ESSIGB TERMINATOR 

MEHOK: .ASCIZ "%RAM MEMORY TEST WAS SUCCESSFUL.%· 

LOK: .ASCIZ "%MICRO-CODE LOAD wAS SUCCESSFUL.%' 

LBAD: • ASCIZ "%ERROR OCCURED IN MICRO-CODE LOAD.I" 

LABORT: .ASCIZ 'IMICRO-CODE LOAD IS .EORTED SINCE RAM ME"ORV TEST FIILED.'-

.EVEN 
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1
61' 002070" 072411 

I 004070" 000123 

11 004134" 000000 

6~6 000001 
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UCoDE: Op411 

1* 
UCoDEl: 0~0123 

boooo 
.END 

K01B DEC/XII SYSTEM EXERCISER MODULE MACYll 301(1052) 12-oCT-78 16:43 PAGE 18 
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461# 

319* 

380 
593# 

267* 

502* 
327* 

390 

in 
456 

422 

463 

503" 
382 

5671 
349'l 357* 

443 

507 510' 
387 405 

484 

455 

514 

451* 

487* 

458 

525~ 

478* 

491 

462 

SfQ 0015 

SFQ 0016 

484 491 498 507 514 
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XKUADO.Pll l2-0C1-18 12:02 CROSS REfERENCE TABLE -- USER SYMBOLS SF'l 0017 

HRDPAS ggoom 195! ICONT 190 
ICOUNT 8g8840R 191 
IDNUM o 8A!6~ 220# 
INlT 187# 
INTR OOO~ OR ~19 
~mRT gOI 5R 42 

620

1 
LDASRT 8 jg~~ m m 
LDDAD 001 5~» m 539 
L01DOK 8g1TR 

536 
LOK 536 606 
M Aot3 gR 

22B# 
M 120 mU 350 358 47D# 
M og 825R 533 
M ODOR 174# 
M 

I8HW ~~Ii 
~W 393 455 462 5IB 450 

= 
HSG~ = usn ftUk = = m m m 1~4 201 20~ 203 204 205 206 207 ~' C ~ 

~TOA~ = A044~a llil ~9~ m H4 
22B# 

ASC T 088 R ~89 
PIRQ~ = 00 0 28 

OPS = 0 5 6 

1lI1 

~OPS 2= 0i~U8 
~mO ~ 8 0 0 179 228# 
PRTY~ = 088040 
~m ~ 18 m 22B 
PRTY4 = &;08 

228 

~~m ~ 08 30 m 
PRTY7 = 000 40 2~8 
P~W ~ lHH6 M ~USH = OOF~t m 
PUSH2 = Is i 6 
m9!T b ~~n mJ 533# 

~m M= 83~~4R m 
R~STRT 00 26R 

1111 

265# 
R S~ 000 56R 

mRT 8~8~m ~~g SUOR 0 0 R 
SOFCNT 0 8i4~R 9~ 

1811AJ= sU ~ift l~~ 
S~S z = 0 4 

1:1 m SRI 00001 R 419 
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SR2 000020R 
1821 SR3 000022R Ul
1 

SR4 000~~4R START 88802tft 264# 
SUT 
SVRO 000062R 201 
SVRl 8°88~4R m SVR 0 6R 

m g88~7~ft 204 
~05 SVR5 08 ~4R 06 

SVR6 00 6R 
In m~~T gmm 260 268* 318* 

fRPOFO= 8081~ 228 
ueODE 0 2 R 408 m U6r 
mm 88~IA8ft llli USADR 00 4R 
1I0FR 000 16R 218 
WOTO 0gO 14R 217 
XYLlG 0 0 R5R 115 
• = 0 41 6R 567 569# 571# 573# 575# 593~ 

• A8S. 000000 
004136 

000 
001 
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