


CJMIABO 11/24 R
CJM9AB.P11

DB 2585055 5 3 D AW WL WA NN RN NN S = S b b b b A
00 NO VS WA = OO N VWU OV UWIN 2O 00N WIAN = O 000 NN B WNN

15

M931
SEP-8

5 18

11 30(1046) 15-SEP=-82 17:04 PAGE 2

2

.REM %

IDENTIFICATION

PRODUCT CODE: AC-T2078-M(C

PRODUCT NAME: CJM9ABO 11/24 ROM M9312
PRODUCT DATE: SEPTEMBER,1982
MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR: J. HAMEL

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF SOF TWARE ON
EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES.

COPYRIGHT (C): 1982,1983 BY DIGITAL EQUIPMENT CORPORATION
THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE DECX/11

SEQ 0001
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49
50
b} HISTORY
S§ ...... -
;
55 CJMPAA = DOCUMENT RELEASED APRIL 1982
56 CJM9AB =~ CHANGES MADE SO DIAGNOSTIC WOULD INTERFACE CLEANLY WITH
57 CONSOLE EMULATOR,AND FIXED TRCUBLE OF LOSING LAST TWO
58 CHARACTERS OF MEMORY SIZE PRINOUT.
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[
1.0 GENERAL PROGRAM INFORMATION
1.1 ABSTRACT
}gg%leAGNOSTlC 1S GO/NOGO VERIFICATION OF AN 11/24 SYSTEM WHICH

1. ALL SINGLE AND DOUBLE OPERAND INSTRUCTIONS, INCLUDING EIS,
UTILIZING ALL SOURCE AND DESTINATION ADDRESSING MODES.

2. ALL OF MEMORY, IN 4K PAGES, VIA MEMORY MANAGEMENT AND PRINT
THE MEMORY SIZE (LAST MEMORY ADDRESS +2).

INTERFACE WHEN PRINTING MEMORY SIZE).

4. THE DIAGNOSTIC IS COMPATIBLE WITH M9312 DIAGNOSTIC ROM FORMAT
REQUIREMENTS.

F
E

3. S glA MAINTENANCE MODE (ALSO CHECKS CONSOLE PRINTER AND
1

1.2 SYSTEM REQUIREMENTS
A. HARDWARE REQUIREMENTS
THIS DIAGNOSTIC IS DESIGNED TO RUN ON AN 11/%4

TERMINAL AND 4K OF MEMORY (MINIMUM). FURTHER,
PRESENCE OF THE MEMORY MANAGEMENT UNIT (MMU) CH

WITH CONSOLE
{; ASSUMES THE

B. SOFTWARE REQUIREMENTS
NONE

1.3 RELATED DOCUMENTS AND STANDARDS

THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE
CREATION OF THIS DIAGNOSTIC:

1. DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING
PRACTICES (DOC. NO. 175-003-009-02).

PDP=11 SYSMAC PACKAGE (MAINDEC-11-DZQAC-(3).
REQUIRMENTS FOR NEW BOOT ROMS AND CPU ROMS USED IN THE M9312
(K=SP-M9312-0-8).
1.4 DIAGNOSTIC HIERARCHY PREREQUISITES
NONE
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"
1.5 ASSUMPTIONS Ig;;
THS DIAGNOSTIC ASSUMES PROPER 5'5’3’ OF THE DIP SWITCHPAK ON THE K3L%
M9312 BOOTSTRAP MODULE (SEE M9312 USER'S MANUAL AND tAabg geaou $TY
FOR THIS INFORMATION) AND PRESENCE OF A BOOT ROM IN THE M9312. .*gg;
SR inc WP D B . AR

i i : i

L] ] j R —— e i e e
i i iFIRST DEVICE' VIRTUAL 'SWITCHPACK S1i ERR:

| BOOTSTRAP: IDIAGNOSTICS! (ALL ROMS) !  ADDRESS i "SWITCHES ON
e e o S 2
i oDt i NO 085 i 165006 ! 1,9 i " RUN
: ; o 006 | 165006 ! 1,9.10 : COR

j== jeeesemscens cemcscccccns | cscmesenenan= | - -

i DEVICE ROM i  NO i 0004 i 173004 i 9 i

: # P WS 1 e i e 9,10 ;

; cejeeecmcccccc ccccccccncnn |- -—-; - i

i DEVICE ROM ! NO i 0204 i 173204 i 4,9 i

S . : YES {0206 | 173206 ! 4,9.10 !

i e Dt e Rttt e -

i DEVICE ROM ! NO i 0404 i 173404 i 3,9 i

- i ¥Es 1 0406 | 17306 3.9.10 !

[ B L T : :

i DEVICE ROM i  NO ] 0604 i 173604 i 3,4,9 |

R 74 : YES i 0606 i 173606 ! 3.4,9.10 :

2.0 OPERATING INSTRUCTIONS
2.1 LOADING AND STARTING PROCEDURE

IF DIAGNOSTIC 1S SELECTED BY ™9312 SWITCHPACK, IT WILL BE RUN ON
POWER UP, BUT CAN ALSO SELECTED FROM MICRO-ODT BY COMMAND:

1650006
TO BOOT A DEVICE ROM D

OF THE ABOVE TABL;. F
DIAGNOSTICS, USE 17340

TLY, USE THE VIRTUAL ADDRESS COLUMN
XAMPLE, TO BOOT DEVICE ROM #3 WITH
FROM MiCRO-0DT).

RE
R
G

O
~Me

2.2 PROGRAM OPTIONS
NONE
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2.3

3.0
3.1

3.2

EXECUTION TIMES

A.

CO

FIRST PASS (Qv)

A PASS OF THIS CODE TAKES APPROXIMATELY 6 SECONDS TO COMPLETE
INCLUDING THE PRINTIN% OF THE MEMORY SIZE. THIS TIMING IS BASED
ON A 11/24 CPU WITH 128K WORD OF MOS MEMORY.

LONGEST TEST
THE _LONGEST Sl?gki TEST IS THE MEMORY TEST WHICH TAKES APPROXIMATELY

5 SECONDS PER WORDS OF MEMORY.

ADDITIONAL TIME FOR UNITS
APPROXIMATELY S SECONDS IS ADDED TO THE TEST TIME FOR EVERY ADDITIONAL
128k WORDS OF MEMORY. THIS TIMING IS BASED ON AN 11/24 WITH MOS MEMORY.
SAMPLE TEST TIMES BASED ON ABOVE FIGURES:
128kW= 6 SECONDS
g 6KW= 11 SECONDS
12kW= 21 SECONDS

1024KkW= &1 SECONDS

1536KW= 91 SECONDS

1920kw= 76 SECONDS

FULL PASS TIME CITERATIONS)
THIS PROGRAM DOES NOT DO ANY ITERATIONS ON ANY OF THE TESTS
AND IN FACT ONLY MAKES ONE PASS THRU THE CODE FOR EACH START.

ERROR INFORMATION
ERROR REPORTING PROCEDURES

SINCE THIS DIAGNOSTIC IS A GO/NOGO, LOW-LEVEL TEST, NO ERROR
REPORTING, AS SUCH, IS IMPLEMENTED; HOWEVER, IF THE MICRO-ODT
AND CONSOLE TERMINAL ARE OPERATIONAL THE ERROR HALT ADDRESS+2
WILL BE TYPED FOR THE OPERATOR.

ERROR HALTS

BADADD = 165144 THIS ERROR IS CAUSED BY TRAPPING TO LOCATION & AT
ANY TIME PRIOR TO EXECUTING THE MEMORY TEST ON
THE FIRST 4K OF MEMORY. THE PROGRAM DOES ACCESSES
T0 SOME OF THE MEMORY MANAGEMENT REGISTERS DURING
THIS TIME. IT MAY BE HELPFUL TO EXAMINE THE STACK
BUT S INCE THE PROGRAM HAS NOT SET IT UP THE
INFORMATION RECIEVED MAY NOT BE VALID.

CPUERR = 165146 THIS ERROR INDICATES A FAILURE WITH EITHER THE
BASE INSTRUCTION SET OR THE EIS INSTRUCTION SET.
FIRST SUSPECT THE DCF11=-A HYBRID OR THE CPU BOARD.

MEMERR = 165550 THIS ERROR INDICATES A MEMORY SYSTEM FAILURE. FIRST
SUSPECT THE MEMORY THEN THE KTF11-A. TO LOCATE THE
FA!%&NG BANK DIVIDE THE CONTENTS OF PARD (1772342)
BY 200(8) THEN MULTIPLY BY 4.

SLUERR = 165702 THIS HALT INDICATES A DATA ERROR IN THE CONSOLE
SLU. THE GOOD DATA IS IN R2.

SEQ 0006
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’
22 4.0 PERFORMANCE AND PROGRESS REPORTS
gg 4.1 PERFORMANCE REPORTS
69 NONE
i
; 4.2 PROGRESS REPORTS
74 THE PROGRAM REPORTS ITS PROGRESS USING TWO LEDS LOCATED ON_THE
75 11/24 CPU BOARD. THEY ARE LOCATED ON THE HANDLE EDGE OF THE
7 BOARD ALONG WITH THE RUN LIGHT. THEY ARE DRIVEN THROUGH BITS
7 O AND 1 OF THE DISPLAY REGISTER WITH BIT O DRIVING THE LED
78 FURTHEST FROM THE FRONT OF THE BOX AND BIT 1 DRIVING THE LED
79 IN THE CENTER OF THE THREE LIGHTS. THE LIGHT CLOSEST TO THE
30 FRONT OF THE BOX IS THE RUN LIGHT. THE PROGRAM FIRST WRITES

1 AN OCTAL 3 TO THE REGISTER(TURNING BOTH LEDS ON) TO SIGNAL
8 THE START OF THE CPU TEST. THE COUNT IS DECREMENTED BY ONE
g‘ AT THE START OF EACH OF THE NEXT THREE TEST SECTIONS.
85 LIGHT COUNT LAST TEST COMPLETED
86 3 NONE=-SUCCESSFUL ENTRY TO PROGRAM
87 2 CPU TEST

1 MEMORY TEST

9 0 SLU TEST
3
g 5.0 DEVICE INFORMATION TABLES
%g POOL (LOC 165102) CONTAINS DATA USED BY DOUBLE OPERAND SECTION.
96
3; 6.0 PROGRAM DESCRIPTION
83 6.1 PROGRAM EXECUTION CHARACTERISTICS
01 PROPER EXECUTION OF THE DIAGNOSTIC RESULTS IN PRINTOUT OF THE

MEMORY SIZE AND BOOTING A PERIPHERAL OR ENTERRING MICRO-ODT
(DEPENDING ON M9312 SWITCH SETTINGS).

See8

6.2 SUBTEST SUMMARIES

A. CPUTST = THIS SUBTEST VERIFIES THE PDP-11 INSTRUCTION SET,
INCLUDING EIS, FOR BOTH WORD AND BYTE FORMATS. IT CONSISTS OFf
FIVE SECTIONS = SINGLE OPERAND (DESTINATION MODE 0), DOUBLE
OPERAND (ALL SOURCE MODES, DESTINATION MODE 0), CONDITIONAL
3??5‘??3' BYTE INSTRUCTIONS (ALL DESTINATION MODES), AND JSR/RTS

e s d

o —o0®
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16 B. MEMTST - THIS SUBTEST CHECKS ALL OF MEMORY IN 4K PAGES USING
17 THE MMU, DETERMINES MEMORY SIZE, AND CONSTRUCTS A PHYSICAL
18 ADDRESS FROM THE VIRTUAL ADDRESS WHICH CAUSED A TIMEOUT TRAP.
19 LOOPING THROUGH EACH &K PAGE IS CONTROLLED BY THE 1$ LOOP, AND:
0 WITHIN THIS LOOP, THE 2% LOOP LOADS EACH LOCATION WITH IT$
1 ADDRESS, THE 3% LOOP CHECKS THE DATA AND COMPLEMENTS IT, THE 4$
LOOP ADDS THE CONTENTS OF EACH LOCATION TO ITS COMPLEMENT ~AND
INCREMENTS THE RESULT TO PRODUCE Z2ERO. SECTION TIMOUT TURNS OFF
MEMORY MANAGEMENT AND BUILDS A PHYSICAL ADDRESS IN RC AND R1.

NOTE: BECAUSE OF SPACE LIMITATIONS THERE
IS A KNOWN FLAW IN THE MEMORY
SIZING ROUTINE. IF MAXIMUM MEMORY
1S CONFIGURED ON THE SYSTEM(1920KkW)
THE SIZING_ROUTINE HlLb REPORT A
MEMORY SYSTEM SIZE OF 2044KW. THIS
IS BECAUSE OF THE UNIBUS MAP WILL
MAP THE LAST 124K OF VIRTUAL
ADDRESS SPACE TO THE LOWER 124K
OF MAIN MEMORY.

LN LN LR N NN N N AN N N N N
BUFR RN 2 S B0 ~O A R i

39 C. SLUTST = THIS SUBTEST PLACES SLU1 IN MAINTENANCE MODE (SERIAL
0 OUT OF UART TIED TO SERIAL IN OF UART) AND TESTS THAT ALL 8-BIT
41 PATTERNS CAN BE TRANSMITTED AND RECEIVED. SECTION PRINT PRINTS
g THE MEMORY S1ZE CALCULATED BY MEMTST, AND TRANSFERS CONTROL BACK
Z TO ODT OR THE APPLICABLE BOOT ROM.
8
g&; 6.3 SPECIAL SUBROUTINE DESCRIPTION
329 THE PRINT ROUTINE TYPES THE LAST 22-BIT MEMORY ADDRESS+2
gSO FOUND BY THE MEMORY SIZE ROUTINE. THE 16 HIGH ORDER BITS
21 ARE SAVED IN RO AND THE 6 LOW ORDER BITS ARE SAVED IN R1.
;gs 7.0 HISTORY
55 CJM9AA - DOCUMENT RELEASED APRIL 1982
59 CJMOAB - CHANGES MADE SO DIAGNOSTIC WOULD INTERFACE CLEANLY WITH
5 CONSOLE EMULATOR,AND FIXED TROUBLE OF LOSING LAST TWO
gs CHARACTERS OF MEMORY SIZE PRINOUT.

8.0 LISTING

(v v ]
oo
N -



4 J
9ABO 11/24 R?HS?231S MACY11 30(1046) 15-SEP-82 17:04 PAGE 10

JAB.P11 17:03 SEQ 0009
563 %
164
365 LTITLE CJM9AB
166 "SBTTL ROM AREA 165000-165776
867 .SBTTL Go/uoeo MINIMUM DIAGNOSTIC
568 "TITLE CJM9ABO 11/24 ROM M9312

9 .-copvnxcut () sewrenssn.1932
570 :«DIGITAL EQUIPMENT goaP.
;;1 ,-HAVNARD MASS. 01754
;;‘ -Pnoann BY D.SOBIK
575 -rnxs PROGRAM WAS ASSEMBLED USING THE PDP=-11 MAINDEC SYSMAC
i;g -PACKAGE (MAINDEC=-11-DZQAC=C5), JAN, 1981,
78 000001 i =1
s;g 160000 ssun=1eoooo ::HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
81 .SBTTL REGISTER o;fxnxrxons
18 127570 SWR= 177570 :SWITCH REGISTER (DIAGNOSTIC LIGHTS)
) 177776 PS= 177776 *PROCESSOR STATUS WORD
;34 :SLUT REGISTERS

5 177560 RCSR= 177560 ;RECEIVER CSR
5 177562 RBUF= 177562 *RECEIVER BUFFER
1] 177564 XCSR= 177564 STRANSMITTER CSPR

88 177566 XBUF= 177566 :TRANSMITTER BUFFER
90 :MMU REGISTERS
91 172340 PARG= 172340 :KERNAL PAGE ADDRESS REGISTERS

9; 172342 PAR1= 172342
9 175356 PAR?= 172356
894 172300 PDRO= 172300 :KERNAL PAGE DESCRIPTOR REGISTERS
95 172302 PDR1= 172302
9 17;316 PDR7= 172316
97 177640 UPARO= 177640 :USER PAGE ADDRESS REGISTERS

98 177642 UPAR1= 177642
99 177572 SRO= 177572 :STATUS REGISTER 0
400 172516 SR3= 172516 :STATUS REGISTER 3 (22-BIT)
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B.P11 ev-s 17:03 REGISTER DEFINITIONS $EQ 0010

1 ?99 =165000

% 16%000 888 006020 START: JMP 2173024 :TRANSFER TO SELECTED BOOT ROM OR ODT

3 165004 000 HALT *ENTRY POINT FOR ODT, NO DIAGNOSTICS

&4 *ENTRY POINT FOR ODT WITH DIAGNOSTICS

.2 165006 012704 165002 MOV #165002,R4 *SET UP RETURN ADDRESS=2 IN Ré4

7 .SBTTL CPU TEST

g t!tlttt.tt'ttlt'tttttt"'tttt‘tittt'tlli.tltttttttt'Qtt.li.!'tt

g ; BASIC CPU TEST

; ttttttitltttt"'titttiiitilit'ttttlt'ittttll‘tittttttt.tttttt..t
165 18 12737 oogoos 177570 CPUTST: MOV #3, aNSuR sLIGHTS = 3, INDICATING CPUTST

4L 16 12737 165144 000004 MOV #BADADD , a6 SET UP TIME OUT VECTOR INCASE OF TRAP

5 12 ? 7 0 goo CLR ané CLEAR PRIORITY OF TRAP ROUTINE

? 1 7 1 24 MOV ao SNFUPARO -WE ARE USING THE UPAR'S HERE SIMPLY BECAUSE
16 10137 17764 MOV R1. 3NFUPART :THEY ARE AVAILABLE UNUSED INTERNAL REGS.

3 ‘WE ARE STORING PARAMETERS FROM THE BOOT ROM

0 a1 88nreurs NZVC

1 165042 1 CLR R1 :0 8 1 8 0

ei 165044 1 INC R1 : 000

3 1 1 COM R1 ;17717 1001

2 3 1 ASR R1 117777 1010

5 1 1 ASL R1 1177776 1 3 01

39 1 1 ROR R1 3177777 1010

7 16 1 ST R1 77077 1000

8 16 ga 1 NEG R1 : 1 000 1

9 16 301 DEC R1 : 9 0101

0 16 sg 1 SBC R1 777 1001

]

1 16 3 5501 ADC R1 0 0101

gg 165 1026 BNE CPUERR ERROR IF NOT ZERO

]

% . SECTION FOR DOUBLE OPERAND, ALL SOURCE MODES, DEST MODE 0

]

;9 16507. o1groz 165126 MOV #POOL, R2 ;SET UP ADDRESS OF DATA TABLE

7 165076 011201 v (ng). R1 :R1/POOL , SMODE 1

% } ! 3 } nE Egu)ﬁﬁ R1 :DATA cor‘mecv SMODE 2

. 12 1 2 1 ADD a(R2)+, R1 :R1IPO0L + 1, SMODE 3

1 1651 1 SUB a=-(R2), R1 *R1/POOL snooe 5

.g 12 1 44201 BIC -(R2), R .RIIO

3 16511 9 1 8oooos BIS 4(R2), R1 R1717% ;ng;;

4% 13 113 1 000006 BIT a6(R2), R1 SRESULT ls “177 SMODE 7

S 1 15 1611 BEQ CPUERR

93 165124 1 BR CONT :BRANCH AROUND DATA TABLE

'

8 165126 165126 POOL: .WORD POOL

9 165130 1 ;1 9 "WORD DATAl

0 165132 1777 DATA2: .WORD 177777

El 165134 165132 .WORD DATA2

g 1651 1 DATA1: .WORD 1

3 16514 DOUBLE: .WORD 500

% 12 1% .WORD 500

55 165144 BADADD: HALT

56 165146 CPUERR: HALT
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P11 1?5559-33 17:03 CPU TEST $EQ 0011
; CHECK CONDITIONAL BRANCHES
1651 CONT:  SCC :SET ALL CONDITION CODES
1651 BNE CPUERR i8R JF 1=
1651 B8PL CPUERR i Ne
165156 1 Bv( CPUERR el
165160 1 BCC CPUERR 3 o ge
1651 BLT CPUERR @' N XOR
1651 BGT CPUERR 7 OR N xoa V)=0
1651 BHI CPUERR i v € OR 2=0
1651 cce CLR A%L CONDITION CODES
1651 BEQ CPUERR
1651 BM] CPUERR aa u-1
1 1 BVS CPUERR .sn V=1
1 1 BCS CPUERR ‘BR C=1
1 BLE CPUERR :BR z OR (N XOR V)=1
13 BLOS  CPUERR ‘BR C OR Z=1
1 SEN :N=1
165210 BGE CPUERR ‘BR N XOR V=0
; CHECK BYTE INSTRUCTIONS, ALL DEST MODES

:R1 CONTENTS N Z V C
165212 105001 CLRB  R1 .177& 0 0100
165214 1 g 1 INCB Rl 177401 0000
165216 105101 COMB  R1 11777 ; 1 8 01
1 1 i 1 ASRB  R1 17777 1010
1 106301 ASLB  R1 ;1z4lzg 1 8 01
1 106001 RORB R1 17777 1 10
1 105401 NEGB Rl 1177401 3 001
1 105301 DECB  R1 1774 9 101
12 105601 SBCB  R1 11777 1001
1 106101 ROLB R1 1177777 1001
16 105501 ADCB R :177£99 0101
16524 1 SWAB Rl 0003 1000
165242 01 838500 MOV csog R3 .serup roa onoo ESTING
16524 19 g? 001 CLRB  1(R3) :cb 3 ;9 E 6
1 1 MOVB  R1, (R3)  :500/000 377 onoos 1
}6 1 1; gags %36 b (R3)+  :SHOULD COMPARE, DMODE 2
16 ?& COMB -(ni) :5007000 ooo onooe 4
13 ? 165140 MOV ; :g rup oersn DMODES
¥ 1 1;& BISB acouta ‘R3¢
12 14 1651 g BI(B acontaz.a-(a ) ;500
1 73 13 1 0 BITB n ) :1=1, bnoos
16 001321 cpuena
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‘Ig!SEP-B 17:0; CPU TEST

P11 SEQ 0012

; CHECK JSR/RTS AND EIS

1 MOV #500, SP :SET UP STACK

1 JSR PC, EISTST

1 BR CPUERR

1 B8R ninrst SEXIT CPU TEST

1 EISTST: MOV #40, R1 :R1/ 48

1 MUL 70, Rl ‘R1/ 40

1 SXT RO *RO/ 0

1 ASH 09 R1 *R1/ 40000

1 ASHC  #71 R1 :R17 200

1 DIV #200, RO ‘RO/1 R1/0

1 INC R1 *R1/1

1 XOR RO, R1 *R1/0

1 BNE CPUERR

1 ADD 82, - (SP) :FIX RETURN ADDRESS TO BYPASS ERROR BR

1 EXIT TO MEMORY TEST -

RTS PC B JEXIT
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1 1g!SEP-B$ CPU TEST

17:03 SEQ 0013

::......itlii'..ti.t".'.'Q'.'iitiit""itt"liittiititittt.ttttt

.SBTTL MEMTST

::t'lt".l..t'..t'ti'i'i't""t'.'lﬁ't!tﬁt.ii.'t.itfiilt.t'iti"i

&

: THIS TEST SIZES MEMORY AND CHECKS MEMORY FROM LOC 1000 TO END OF
; MEMORY BY WRITING IN EACH LOCATION THE ADDRESS OF THE LOCATION

; AND COMPARING THE LOCATION AND ITS CONTENTS. THE PROCEDURE IS

; REPEATED USING THE COMPLEMENTS OF THE ADDRESS IN EACH LOCATION.
; MEMORY 1S CLEARED ON sxxr FROM THIS TEST IN 4K BLOCKS:THAT IS

; 5;17¥g5 }a ?§Esenr. 120K GETS CLEARED, THE REST HAS THE ADDRESS

::t'itiittitiillti'i"i'*"i!iiitiittt"t.iittt!itlittittttittt't

6 5 737 000012 177566 MEMTST: MOV #12,3#XBUF :OUTPUT A LINE FEED .
6 7 ; 9 MOV 82, R2 *WORD INCREMENT
65374 1 MOV R #SWR  :LIGHTS = 2, INDICATING MEMTST
.2 7 1723 CLR a#PARO ‘MAP VECTOR SPACE TO PARO
7 172342 CLR #PARY *PAR1 IS MOVABLE WINDOW INTO MEMORY
1854 7 177600 172356 MOV #177600,3#PAR7 :MAP PAR7 TO 1/0 PAGE
6541 701 0774 MOV #77406,R1 *SET UP R1 AS CONSTANT TO SETUP PDR'S
1654 137 17 MOV R1,3#PDRO :PAGEO=4K R/W
lg 4 137 17 MOV R1.a#PDR1 ‘PAGE1=4K R/M
654 137 172316 MOV R1.a#PDR7 *PAGE7=4K R/W
654 7 17 73 CLR anps ‘ENSURE KERNEL MODE
16544 7 17757 INC aN#SRO :TURN ON KT
6 &g 7 oogggg 172516 MOV #20, aNSR3  :SET UP FOR 22-BIT RELOCATION
1654 737 1 000004 18: MOV #TIMOUT , 304 *SETUP TIMEOUT VECTOR FOR MEMORY SIZE
16546 7 g 8 3888 MOV #20000, R3 :START AT VIRTUAL ZERO
'2 4 7 MOV #10000, RS ‘PAGE LENGTH = 4K
1656 g 1 MOV R3, R ‘WORKING COPY OF FIRST ADDRRESS
12 47 g MOV RS, RO :COPY PAGE LENGTH
16547 i 28: MOV R1. (R1) :URITE ADDRESS INTO LOCATION
16 1 ADD R2, R1 : INCREMENT ADDRESS
| 3 S0B RO, 2% :LOOP TILL PAGE DONE
1 MOV R3, R1 *RESTORE INITIAL CONDITIONS FOR
? MOV RS, RO : DATA CHECK AND COMPLEMENTING
1 38: CMP R1. (R1)  :GOOD DATA?
1 191« BNE MEMERR *NO, HALT
6551 ; 1 COM (R1)+ 1COM DATA AND INC ADDRESS
6551 4 SO0B RO, 3$ ‘LOOP TILL PAGE DONE
g 0301 MOV R3. R1 *START AGAIN TO TEST COM DATA
| . ? MOV RS, RO
16 5011 48: ADD R1 (R1)  :RESULT SHOULD BE =1
16 1 INC (RY)+ *RESULT=0 AND SETUP NEXT ADDRESS
102 5 BNE MEMERR
16 SOB RO $ :FINISH THE PAGE
165 62757 000200 172342 apDb  #200, 2#PART RELOC T0 A NEW PAGE
165542 000744 BR 1% TCHECK OUT A NEW PAGE
16§ & 005037 177572 MEMERR: CLR aNSRO ‘TURN OFF KT
165550 000000 : HALT *BAD MEMORY
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1 30€1046) 15-SEP-82 17:04 PAGE 15 .

MACY1
17.03 MEMTST SEQ 0014
177;72 TIMOUT: CLR afSR s TURN OFF
17251 CLR OISR .RSSTORE 10-817 R LOCATION
BR ;BRANCH AROUND ENTRY POINT
175582 JMP CPUTST :BOOT ROM_ENTRY POlNT
000006 000004 1%: MoV lg s sTIMEOUT TRAPCATCHER
sus R1 sGET RID OF VIRTUAL OFFSET
CLR sCLR H&GH HALF OF DOUBLEWORD
000 1% ASH(C 012 RO ;LSH 10, 7O BUILD PHVSICAL ADDRESS
17; 4 ADD aNPAR1, RO :ADD PAGE BASE ADDRESS
177776 -2, RO ;ACCOUNT FOR 1-BIT MSD

ASHC
.SBTTL SLUT TEST

::'Q"i!i'llltii'i'tt'..""!'i..i't"'t....l.t.i.'ﬁ'.iit"tt"t.

: CHECK SLU1 VIA MAINTENANCE MODE

;:tlttii'till..'t'iti"'iii""il.tl..i't"ll.iti'tt"..!titt'ttl

000001 177570 SLUTST: MOV ", BNSWR  :LIGHTS = 1, INDICATING SLUTST
CLR R2 *FIRST ASCII CODE TO BE CHECKED
000004 177564 MOV 0, ANNCSR  :ENABLE MAINTENANCE MODE
177564 28: TSTB  @#XCSR rnAusnxtten READY?
B8PL 2% WAIT FOR READY
177566 MOVB R2 AN XBUF -ralnsnxt CHAR
177560 38: ggza ggicsn DATA RECEIVED?
177562 CMPB  R2, ANFRBUF DID DATA LOOP AROUND CORRECTLY?
BNE SLUERR
INC R2 ser UP NEXT PATTERN
ISTB  R2 oone ALL PATTERNS?
BNE 28 CONT INUE
177564 CLR a#XCSR exit MAINTENANCE MODE
BR PRINT *PRINT LAST ADDRESS
177564 SLUERR: ﬁkft a#XCSR TEXIT MAINT MODE
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11/24 Rgﬂ H9315 MACY11 30(1046) 15-SEP-B2 17:04 PAGE 16
P 15-SEP-8 SLuUl TEST

17:03 SEQ 0015

::t!tttt"tttt.'t't"'t""tittttt.t..ttt'tttt'itittﬁti't'i'.‘.'t
; PRINT MEMORY SIZE (LAST ADDRESS + 2) AND EXIT
:;'ttttt.tittii'tttttt'tttttitittttt'tt'tttlii!ltit't"'ttltt't'i

165704 9 7 177570 PRINT: CLR ANSWR :LIGHTS = 0, ALL TESTS PASSED

165710 01 80801 MOV #10, RS ‘PRINT 8. DIGITS

165716 0127 0000 18: MOV "3, R3 SSHIFT COUNT FOR DIGIT ASSEMBLY

1657 89 8 CLR R2 SCLR DIGIT ASSEMBLY AREA

1657 0000101 2%: ASHC  #1, RO *PUT BIT IN C=BIT

1627 102 ROL R :MOVE C=-BIT TO R2

1657 304 SOB R 2% ‘BUILD A DIGIT IN R2

12g7 6;7 ; 000069 ADD b R2 SCNVRT TO ASCI!I

}6 ;‘ }o ; 4 177564 3$: ;gla g:xésn *PRINTER READY?

16?74 1 gsr 177566 MOVB  R2. a#XBUF  ;PRINT ar

1os7§g 077517 508 RS 1% *PRINT 8. DIGITS

165752 012705 120000 MOV #120000,RS *GIVE PRINTER TIME TO PRINT

165756 077501 48: SO0B RS, 4% :0UT THE LAST TWO DIGITS
Ny
; EXIT TO ODT OR TO BOOT ROM
SIIIIITIEIIE AL I AR LA T EE AL EE LI EI D EL IR ILEILIIIIE0ILEEILET1ET

165760 013700 177640 MOV a#UPARD, RO ;RESTORE BOOT ROM PARAMETERS

165764 013701 177642 MOV afUPARY . R1

165770 000164 000002 JMP 2(R&) :RETURN TO BOOT ROM OR ODT

165774 042060 LASCII  “'0D* ‘#4 CPU ROM FOR M9312

165776 051560 CRC: .WORD 051560 :CRC CHECKWORD FOR ROM

165000 .END START
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3684
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17:04

527
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PAGE 20
CROSS REFERENCE TABLE == MACRO NAMES

595

614

618

SEQ 0017
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CJMIABO 11/24 Rgﬂ 1% HACV11 30(1046) 15-SEP-82 17:04 PAGE 21 :
CJM9AB.PI1 SEP-8 CROSS REFERENCE TABLE =-- MACRO NAMES SEQ 0018

.SSUPR
.STRAP
.5TYPB
.$TYPD

B e B -y
RN

. ABS. 166000 000

ERRORS DETECTED: O
CJMOAB , C JMOAB/CRF /NL : TOC/SOL=SYSMAC. SML , CJM9AB.P11
RUN-TIME: 5 6 .2 SECONDS

RUN-TIME RATIO: 39/12=3.1
CORE USED: 34K (68 PAGES)



