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i

.2 RBSTRACT

THIS PROGRAM IS T0 BE USED TG TEST MOS SEMICONDUCTCR
MEMORY ONLY RFTER ALL OTHER MEMORY DIRGNOSTICS HR/E
BEEN RUN. THIS PROGRAM ONLY CHECKS REFRESH CYCLE
PROBLEMS OF MCS MEMORY ON POP-11/45.

n
1w ]

REQUIREMENTS

e.l EQUIPMENT
PDP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR
MEMORY.

2.2 STORAGE
THE ROUTINE USES MEMCRY O TO :151G

3.0 LORDING PROCEDURE
PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOKED.
3.0.1 RELOCARTION PROCEDURE
THIS PROGRAM IS RELOCATABLE.
FOLLOW NORMAL RELOCATION PROCEDURE.
THAT IS SET SWITCH “0". TO INDICATE THAT RELOCATION IS
REQUIRED. THEN SET THE SWITCHES WHERE THE PROGRAM IS TO START
LOADING. THEN HIT “START™ 7O LOAD TAPE.
ALL PROGRAM ADDRESSES BECOME INCRERSED BY THIS RELOCATION FACTOR
FOR EXAMPLE IF SWITCH 12 AND 0 WRS SET BEFORE LORDING THEN

40000 IS THE RELOCATION FACTOR AND HENCE 40204 IS THE
STARTING RDDRESS

4.0 STARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
BRSIC SWITCH REGISTER SETTINGS ARE:

eRem@ 3 I AR AN ISR SRR ELR S S B R R AN E S8 S5 T L6/~ 538 NERZBR2ES

SWITCH USE
15 HALT ON ERROR
14 0 - DISARBLE PARITY CHECKING
1 - ENAELE PARITY CHECKING
13 INHIBIT ERROR TYPEOUTS
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12 - SET PROGRAM TO CATCH BOJH BIT

SE?PERGEEQEIS§U§§DICQTED BY SWITCH L1
SET PROGRAM TO CATCH BIT DROPS

SET PROGRAM TO CATCH BIT PICKUPS
ggl END

PRINT FIRST ERROR PER PRECHARGE

PRI

81T PRINTING DATR HERDER

=TEST RERD AND WRITE FROM QUTSIDE OF THE CHIP
1=TEST INSTRUCTIONS IN THE CHIP

LOCK ON PRESENT MOD

LOCK ON PRESENT PRECHARGE

11
i0

r—= -

~Nw 0
-
4
> =
—

Or-

. 4.2 STARTING ADDRESSES
200 = STARTING ADDRESS IF ALL OF MEMORY IS TO BE TESTED
AND NO LIMITS CHOSEN
204 = STRARTING ADDRESS IF LIMITS ARE TO BE CHOSEN
210 = RESTART ADDRESS WITH LAST SPECIFIED LIMITS
4.3 PROGRAM AND/OR OPERATOR ACTION

4.3.1 OPERARTOR RCTION
RE ARE TWO MODES OF OPERATION FOR THIS PROGRAM

THE
A) NO LIMITS CHOSEN
B) LIMITS CHOSEN

R) NO LINITS CHOSEN
FOR THIS MODE OF OPERATION RELOCATION CANNOT BE USED
THAT 1S BEFORE LOADING TAPE, SWITCH 0 MUST BE 0.
e Bl 1 o
THEHgggEERH TYP%S oUT “SET
SWITCHES FOR OPERATING MODE. REFER SECTION 4.1

IE. PICKUPS OR DROPS OR BOTH THEN HIT CONTINUE “
ON SUBSEQUEN THE TYPEQUT IS SHORTER.

R S SR s s 5 BB SR R P ERC R SR SRR PSS E S BORR

-t P Bt e s it s ot 8 Bt Pt et Bt Pt Pt Pt P Pt B Pt Pt Pt P P

2EEBURRE

NOW_CHOOSE .

LEFT ON RS DESIRED AND IF CHANGED DURING OPERATION NO

CHANGE WILL TAKE PLACE TILL THE “END PASS™ PRINT OUT. THEN ALL OF
MEMORY 1S CHECXED STRRTING FROM THE SECOND HK TILL THE LAST
ADDRESS 1S REACHED. THEN THE PROGRAM IS MOVED INTO THE

SECCD 4K AND THE FIRST MK sg CHECKED,

THIS MODE OF OPERATION DESTROYES THE LOARDER AND IF

THE PROGRAM HAS MOVED INTO THE SECOND 4K AND RN OPERATOR

HALT IS PERFORMED THEN RESTART ADDRESS 1S NOT 200 BUT

£3EERAZRRLRRRNRRY

£
O
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i: 43200.
143 B) LIMITS CHOSEN
145 IN THIS MODE OF OPERATION RELOCATION CAN BE USED. TO
145 RELOCATE PROGRAM REFER TO SECTION 3.0.1.
147 STARTING RDDRESS 1€ 204 OR RELOCATION FACTOR PLUS 204.
148 T4E MEMORY SIZE IS PRINTED IN OCTAL THEN
143 THE PROGRAM TYPES "TYPE "STARTING BANK™ NUMBER AND
’g CARRIAGE RETURN.  REFER TO SECTION 4.3.1 BEFORE CHOOSING®
181 OR SHORTER TYPE OUTS ON SUBSEGUENT STARTS THIS 1S THE SECTION
15 REFERED T0
3

12y TYPE THE 4K BANK WHERE YOU MISH TO BEGIN TESTING

| 186 TYPE  START TYPE  START
157 AT at
168 0 000000 (OK)
189 1 0620000 (4K) 20 4ODOOO (6YK)
169 3 040000 (8K) 31 420000 (ofK)
161 3 060000 (12K) a2 440000 (77K
162 g 100000 (16K) 53 460000 (7K}
163 5 120000 (20K) 54 500000 (8(K)
164 6 190000 (24K) 25 220000 (8K)
155 7 160000 (98K) 58 340000 (BHK)
166 10 300000 (32K) 57 260000 (97))

167 11 520000 (36K) 30 (964)
168 13 S40000 (90K) 31 620000 (1060K)
169 13 560000 (44K) 38 £40000 (104K)
170 14 300000 (48K) 33 660000 ¢ 108K)
171 I5 320000 (5eK) 3 700000 (112K)
172 16 3490000 (86K 3% 720000 (116K)
75 17 360000 (BOK) % 740000 (120K)

TYPE ONLY NUMBERS SHOWN !!!

MEMORY CAN ONLY BE TESTED IN 4K GROUPS STARTING AND
FINISHING AT 4K BOUNDARRY

FOR EXAMPLE IF YOU WISH TQ TEST THE THIRD 4K BRNK
(STARTING ARDDRESS 400DO) TYPE “2°.

THEN THE PROGRAM TYPES “TYPE NUMBER OF 4K BANKS TO BE TESTED AND
CARRIAGE RETURN™. ON %TMTS TYPEQUT IS _SHORTER.
AND CRRRIRGE

AFTER TYPING THE RETURN

THE PROGRAM TYPES * SET SWITCHES FOR OPERATING MODE. REFER
SECTION 4.1 I.E. PICKUPS OR DROPS OR BOTH THEN HIT
CONTINUE™ ON SUBSEQUENT STARTS TYPEOUTS ARE SHORTER.

THIS MEANS TIME TO CHOOSE ALL SWITCH

SETTINGS. SWITCH 11 AND 12 MUST BE LEFT ON RS DESIRED

AND IF CHANGED ING OPERRTION NO CHANGE WILL TAKE
PLACE TILL THE “END PASS™ PRINT OUT.

CHECKING IS NOW STARTED

IF STARTING BANK AND NUMBER OF BANKS ARE INCORRECTLY
CHOSEN THEN RUBOUT MAY BE HIT TO DELETE THE LRST CHARACTER
IF CARRIAGE RETURN HAS NOT ALREADY BEEN HIT. IF CRRRIAGE RETURN

BRAEOBR2BI3Jotal 2

MWHWHWHH”MH»F‘HPMHHHHHHMH

RRLER285H
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Mooy roronrun
P 0t Pt et Pt ot Pt e P e
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4.3.2

5.0

5.1

6.0

b.1

HRS BEEN HIT THEN RESTARTING IS NECESSARY. IF NO CORRECTION
1S MADE THEN THE PROGRAM MAY DESTROY ITSELF OR IT MAY TIME
OUT ON R NON EXISTRNT MEMORY.

IN ORDER TO TEST THE FIRST 4K OF MEMORY WITH 204

STARTING THAT IS BY CHOOSING LIMITS RELOCATE THE

PROGRAM BY LOADING IT INTO R HIGHER ARER OF MEMORY SAY AT 40J0C
AND TEST THE FIRST FOUR K BY MAKING THE STARTING BANK ™0™

AND NUMBER OF BANKS "1”

PROGRAM ACTION
THE PROGRRH WILL FIRST FILL A 4K BLOCK WITH WHAT EVER
N “BCKGRD™ .THEN THE PROGRAM WILL WRITE “TSTPAT™ INTO ONE LOCATION

IS I
CRLLED TSTTPﬂT IN ANOTHER LOCATION CALLED TEST-LOCATION
IT WILL WRITE A CLR RO (OR ALL ~O"

DEPENDING ON SHITCHED7a"P BposTTE VAL Tswmlnﬂo D TEST-

LOCATION WILL BE OPERATED ON 1000 TIHES THEN THE 4K WILL BE
CHECKED. THEN ONE WILL BE ADDED TG LOCATION TSTPAT AND

THE PROCESS REPEATED TILL ONE 4k IS DONE THEN THE NEXT

YK WILL BE STARTED.

OPERARTING PROCEDURE
OPERATIONAL SWITCH SETTINGS
StE 4.1

ERRORS

ERROR PRINTOUT

THERE RRE THREE TYPES OF ERROR PRINTOUTS

A) BACK GROUND CHANGED

B) INSTRUCTION CHANGED

C) TEST PATTERN
EXAMPLE

BACK GROUND CHANGED

ERROR BCKGRD EéPECT RCV'D
PC ADDRESS DARTR coL Rgg PRECHRRGE

103166 006500 177777 177877 b
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6.2

7.0

8.0

8.1

%

.ENARBL
TITLE

THE COL=COLIMN AND ROW PRINTOUTS ARE FOR ENGINEERING
USE WHICH TELLS WHAT BIT WITHIN A CHIP 1S FAULTY.

F M’?RﬂﬂTégﬂ uamm A CHIP IS NOT NECESSARY DISREGARD
¥HESE TWO (COL, ROW)

ERROR RECOVERY

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE
AND CONTINJE. IF THE "HALT ON ERROR™ SWITCH IS SET
HITTING CONTINUE WILL RECOVER. IF THE PROGRAM HANGS

UP IN A LOOP, THE ERROR IS LIKELY TO BE R SIGNAL WHICH
WAS NEVER RECEIVED. IF A HALT OCCURS IN THt TRAP AND
VECTER ARER THE PROGRAM MUST BE RESTRRTED. IF THE
PROGRAM HALTS IN THE MAIN FLOM, CONSULT THE LISTING

1F NO MESSAGE IS TYPED OUT.

RESTRICTIONS

RELOCATION CANNOT BE DONE INYO 160000

IF PARITY CHECKING IS ENRBLED THEN ON AN ERROR IT

IS NOT GUARANTEED WHICH WILL SHOW UP: THE PAR.TY ERROR
OR THE BIT ERROR.

1T IS RECOMMENDED THAT PARITY IS ENABLED ONLY WHEN
LOOKING FOR PARITY ERRORS.

MSCELLANEOUS

EXECUTION TIME

APPOXIMATELY 10 MIN PER 4K TESTED. (BOTH PICKUPS 3 DROPS.)

ABS
TEST MOS

MEMORY
- COPYRIGHT 1973 DIGITAL EQUIPMENT CORP., MAYNARD, MARSS. 0175

:PROGRAM BY JIM LACEY

SUB MALLICK

R O R R
; OPERATIONAL SWITCH SETTINGS

PR T PR T P TR AN LR TR LA LR

SWITCH USt
15 HALT ON ERROR
1M 0 - DISABLE PARITY CHECKING
1 - ENABLE PARITY CHECKING
13 INHIBIT ERROR TYPEOUTS
12 0 - SET PROGRAM TO CATCH BOTH BIT
DROPS AND PICKUPS
1 - SET PROGRAM RS INDICARTED BY SWITCH 1l
11 0 - SET PROGRAM TO CATCH BIT DROPS
1 - SET PROGRAM T0 CATCH BIT PICKUPS
i0 0 - PRINT END PRSS
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309
310
314
312
313
314
315
316
317
318
319
320
321
322
323 177778
324
325 177570
326 177870
327
328
329 000000
330 000001
331 000002
332 000003
333 000004
334 000005
335 000006
336 000007
337
238
339
340
3] 100000
342 040000
343 020000
344 010000
345 004000
Mb 002000
347 081000
348 000400
349 000200
350 000100
351 000040
352 000020
383 000010
354 000004
385 000002
356 000001
357
358
359
360
361
362
363
364

e2-SEP-7o 1M:48 PRGE 7

N D

!

LIR IR TR TR TR TR TR Y'Y

:BASIC DEFINITIONS
JEQUIV EMT,HLT
.EQUIV IOT,SCOPE

PS= 177776
JEQUIV PS,PSKH
SWR= 177570
DISPLAY=SKR
hREGISTERODEFINLTION
Ri= %1
Re= /2
R3= %3
RY= 74
RS= pAS
R6= 7b
R7= %7
.EQUIV R6,SP
EQUIV R? PC
-SWITCH DEFINITION
$l1S= 100000
SWi¥= 40000
SWi3= 20000
Skig= 10000
SWHll= 4000
SWi0= 2000
SW0S= 1000
= HO0
SW07= 200
SW0b= 100
SWO5= 40
SWO4= 20
SWo3= 10
SWie= M
SWli= 2
SWi0= |
.EQUIV Si09,5K9
.EQUIV SKOB,SW8
EQUIV SWO7,SW7
.EQUIV Su06,SHb
.EQUIV SWOS, SWS
EQUIV SWKOM,
EQUIV SWO3, SH3
EQUIV Sk02,SuWe

HO1

- BELL ON ERROR

- PRINT FIRST ERROR PER PRECHARGE

- PRINT ALL ERRORS PER PRECHRRGE

INHI2IT PRINTING DATA HEADER

0=TEST READ AND WRITE FROM OUTSIDE OF THE CHiP
1=TEST INSTRUCTIONS IN THE CHIP

LOCK ON PRESENT MOD

LOCK ON PRESENT PRECHARGE

t--":'h-

0
Y i3 2222223322223 22 223222233222 2 22222223222 2222 22222l s sttt ssds sl

;BASIC DEFINITION OF ERROR CALL
:BRSIC DEFINITION OF SCOPE CALL
:PROCESSOR STATUS WORD

;SWITCH REGISTER

;GENERAL REGISTER
IGENERAL REGISTER
' GENERAL REGISTER
*GENERAL REGISTER
*GENERAL REGISTER
' GENERAL REGISTER
}GENERAL REGISTER
GENERAL REGISTER
'STACK POINTER
! PROGRAM COUNTER
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100000
040000
20000

00000
000002
000001

00000
000010
000014
000014
000014
000020
000024
000030
000034
0001 1M
vJ0250

101

22-SEP-76  i4:48 PAGE B
.EQUIV SWO1,SuHl
.EQUIV SW00,SW0

?%S%ELLRNEOUS BIT ASSIGNMENT

ol elenfealvnfoalonlonlonlondonloniaatontonlos]on I

m
e
<
1003 00 03 00 €0 60 U0 40 00 K0 v MU £
P ] Padf ) Paaf P Pl Purf) P o
e e e e e
SCREZRRIB I
100 00 00 10 €0 (D (0 {0 T <D
e o Pun) Poud P Do Dol P P P
P A 0 D P D T 1
O+ MUIt) £ UI0° ~I00W0

. VECTOR nooﬁssses
ERRVEC= 4
RESVEC= 10
TBITVEC=14
TRTVEC= 14
BPTVEC= 14

20

EMTVEC= 30
TRAPVEC=34
PARVEC=]14
MMVEC=250

e s g
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408

409 000100 .=100

:{? 000100 (000000 FIRST: .WORD O
e

:i; ;KT11-D STATUS REGISTER RDDRESSES
416 0001C2 177572 €RO: 177572

417 104 177574 SR1: 177574

41 §§ 108 177576 SR2: 177576

41 110 172516 SR3: 172516

420

N

422

:S& ; KERNAL PAGE DESCRIPTOR REGISTERS
HSE 880112 172300 KIPDRC: 172300

Y 0114 172302 KIPDR1: 172302

427 000116 172304 KIPDRZ: 172304

428 000120 172306 KIPDR3: 172

429 000122 172310 KIPDR4: 172310

N l 3ie KIPDRS: 172312

431 1 172314 KIPORE: 172314

3%% 0001 172316 KIPDR7: 172316

:gg ; KERNAL PAGE RDDRESS REGISTERS
436 000132 172340 KIPARD: 172340

437 00134 172342 KIPARL: 172342

438 000136 172344 KIPARZ: 172344

439 000I40 172346 KIPAR3: 172346

440 Q00142 172350 KIPARY: 172350

445 Q00144 172352 KIPARS: 172352

4y2 000146 172354 KIPARG: 172354

::a 000150 172356 KIPAR?7: 172356

:ug ;KT11 VECTOR RDDRESS
447 000152 000esC 000252 SEGVEC: 250,252
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.=200
H%g 000200 888?29 003250 JHS BEGN11 ;JUMP TO STARY TQ TEST ALL OF
sMEMORY NITHOUT CHOOSING LIMITS

“éé S5t BeBie7 Bsek % BN HUp 10 BLaToy CSTNG LAEF SPECIFIED LINITS

i BBRRLC Gogecs FRETRD: O
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Y62 000300
463
464
465 880300 016701
466 0204 016702
467 000310 016703
468 000314 3lelee
469 000316 077302
470 000320 000137
471
472
473
474
475
476
477
478
479 000324 010704
480 000326 062704
000332

481 016702
482 336 812701
483 42 Qleyde
484 44 077102

485 000346 0047&7
486 000352 011466
487 000354 000000
488
489
490

27(?732)

002364
pCsS0ee
005014

000204

Q11164
002334
003132

006666

LO1

22-CEP-7¢& [4:48 PAHGE 11

.=300
RESTOR: MOV 101,R}

MOV FROM. R2

MOV LENGTH, R3
18: MOV (R1)+, (R2)+

SOB R3,1$

TP 8204

H EERSEEEREREFEFREEEEEEFFEXEXEEFELRRREXEREAEREREERERRFERHEEEERERIRFHRXREREREER

LORDER: MOV PC.RY
ADD sLAST+2-. R4
MOV LODER, R2
MOV $1777%-LAST/2,R1

18: MOV (R4)+,-(R2)
S0B R1, 1S
JSR PC, TYPE
FIN
HALT
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s08

s e i—-'—-b-b-i—ht-b-g
OoONINLWnu—OD

8888888558588888 888538

U giunduniciunioin
s n o e o Pt et et G v et Pk ok ot Bt Pt et (ot Pt Pt Pt Gt

519

SHRRFEERERBENSr s SRRERS

00ieiu
001216

001100

177564
177566

000772
105777
100375
116677
000207
000082

177772

000002

0oooo2

000026
000012

177720
000001
000002
177674
000002 177666

MO1

22-SEP-76 14:48 PAGE 12

; !ii*i***!**ss***!******ii!***ii**i******i*****!*i***i REREREERERLRERERRER>

s EEEHHREERHHOHHEE R S AR R R R R R 2R
:ROUTINE TO TYPE RSCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS ARFTER R LINE FEED.
-NOTE1: $NULL CONTRINS THE CHARACTER TO BE USED RS THE FILLER CHARACTER.
:NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRACTERS REQUIRED.

sCALL:

SNULL:
SFILLS:
STPFLG:

$TYPE:

69:
1%:

79:

2%:
3%:

43:

G%:

JSR

MESARDDR

177564
177566
.8YTE
.BYTE
.BYTE
.BYTE

1STB
BEQ
HALT
BR

MOV
MOV
MOVB

PC,STYPE

PFLG

-(SP)
sP),R
)+, 2

0
2
0
0
$T
6%
7
RO, -(
32{sP),R0
(ROY+, ~(SP)
2%

(SP)+
(SP)+,R0
’E (SP)
PC,5$

812, (SP)+
13

SNULL, -(S5P)
1(SP)

$

C,5%

4§’

I$TPS

1
2(SP),a8TPB
PC

62

;CALL _TYPE ROUTINE
:FIRST ADRESS OF MESSAGE

:TTY PRINTER STATUS REG. ADDRESS

: TTY PRINTER BUFFER REG. ADDRESS

: CONTAINS NULL CHARACTER FOR FILLS

: CONTAINS # OF FILLER CHARACTERS REQUIRED
;EEES&EQL AVAILABLE™ FLAG (O=YES)

;IS THERE A TERMINAL?

sBR IF YES

*HALT HERE IF NO TERMINAL

LERVE

:SAVE R

{GET RDDE&SS QF ASCIZ STRING

;PUSH CHARACTER TO BE TYPED ONTO STRCK
:BR IF IT ISN'T THE TERMINATOR

:IF TERMINATOR POP IT OFF THE STACK
:RESTORE RO

:ADJUST RETURN PC

:RETURN

:GO_TYPE_THIS CHARACTER

:CHECK IF THE CHAR. TYPED WAS R_LINE FEED
:GO GET NEXT CHAR, IF NOT LINE FEED
:GET 8 OF FILLER CHARS. NEEDED

: AND THE NULL CHAR.

;DOES A NULL NEED TO BE TYPED?

:BR IF_NO--GO POP THE NULL OFF OF STACK
:G0 TYPE A NULL

; LOOP

:WAIT UNTIL PRINTER IS RERDY

;LORD CHAR TO BE TYPED INTO DATA REG.

:RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES

 HIHEHEHHEHEEHEHHHHHH B O R R AR
:ROUTINE TO SIZE MEMORY
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SYy?

&

SS0

001312
003778

000322

0 Y
192638
100000
077406
176530
176526
176524
176522
176520
176516
176514
176512

1208

ggmmw
RER
oo
Pt e
o0
‘..{s,w
NN

S68883858888888888
Ro'nl

Pt Gt st [t it s s Jrrmt Prasl. et P s Prmes. Junt: fumts. s P Pt

£ £ Ll
-0
oo

176510

001460
007600

001460 012777

012777

010703
000241

177770
000006

22-SEP-76

177750

176504
176500
176474
176470
176464
1764€0
176454

NO1

i4:468 PRGE 13
:CALL:
; JSR PC,$SIZE
RETURN

:SLSTAD WILL CONTAIN THE LAST VIRTUAL RDDRESS OF THE LAST BANK
gL?TBK HI#L CONTA N THE hRST ?QNK AS R SAF

HE MEMORY MANA
tBIT07 = 0 DON’T USE MEMORY MANAGEMENT

'BIT15 = O DON’T HAVE MEMORY MANAGEMENT OPTION
§SIZE: MOV RS, -(SP) :SAVE RS ON THE STACK
MOV R4, -(SP)
MOV R3)-(5P)
MOV R1,-(SP) .SAVE Rl ON THE STACK
MOV RO. -(5P) !SAVE RO ON THE STACK
MOV SP’RS snvs THE STACK POINTER
MOV $3776,R1
1STB (PC)+' ,uss MEMORY MANAGEMENT?
§KT11: O
BPL $CORE :BR IF NO
§SEG: MOV PC.-(SP)
ADD usCORE- (SP)
MOV gp)+ L QUERRVEC ng FOR TIMEOUT
18T J5R0 KT11 ARE YOU THERE?
BIS $BIT15, §KT11 !YES--SET KT11 KEY
MOV $77406.R3
MOV R3, aKIPDRO
MOV R3, JKIPDOR]
MOV R3, aKIPDR2
MOV R3, 9KIPDR3
MOV R3. IKIPDRY
MOV R3, JKIPDRS
MOV R3, IKIPDRE
MOV %’ JKTPDR?
CLR IK IPARD
MOV $200, JKIPAR]
MOV #5400, oK IPAR2
MOV 600’ OKIPAR3
MOV #1000, 3KIPARY
MOV #1200, KIPARS
MOV #1500 3KIPARE
MOV #7600, KIPAR?
MOV PC,R3
CLC
ROL R3
ROL R3
ROL R3
ROL R3
BIC %177770,R3
CMP 46, R3
BEQ 28’
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88
B
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SIS SIREED
39

EEFFIEEEESRERRIERERRENERADRES

otetatetatale)
ERRK

A an 22 aRed

—
o
NN

S8REBBEES

g
20000
T
N

U

001060

143776
000040
176304

000040
177778
004000

179380

176132

000373

0J3346
003372

176264

0000CH

SKTOUT:

o 183 Y

8R

MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV

T i
-4

SRS

;U‘l

RB2R*

[
L

3

o~ o
8909
et st Nt o st
-+1+n+u*".-
m}mﬂm
NLW—0O

: TURN ON MEMORY MANAGEMENT

;SET FOR TIME OUT

: TRAP ON NON-EX-MEM
'MAKE A 1K STEP
'LAST ONE?

!NO--TRY IT

-GET LASt BANK+1

ME
STEP
ON

;LAST_ONE
;NO--TRY AGAIN

: DROP BRCK
:SET FOR ERRORS
<RESTORE THE STACK

: IS MEMORY MANRGEMENT THERE
s IF NOT BRANCH

:DISRBLE MEMORY MANAGEMENT
'RESTORE RO

*RESTORE RI

;RESTORE RS
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DCMSBB
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HO;I?EHOﬂY MACYLL 27(732)

2e-SEP-76 14:48 PRGE 1S

RIS pPC
SLSTARD: .WORD O
$LSTBK: .WORD O

cae

;CONTRINS THE LAST RCDRESS
{CONTARINS THE LRST BRNY

——
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YEST MOS MEMORY MACY!L £7(732) 22-SEP-TB 14:46 PRGE 16

0CNS88. P11
662 -ROUTINE 0 GET TYPED ASCII LATA AND CONVERT 10 OCTAL.
323 'L EAVES THE CCTAL DATA IN THE ADDRESS FOLLOWING THE CALL.
4 :CALL: RECD . (R TRAP TYPE INST.)
665 : JMORD O :CONTRINS RETURNED DATA
bb? : CONTINUE : RETURNS HERE
b8
669 001770 177560 TKS: 177560
g;tlz 001772 177862 TKB: 177882
67
£73 001774 000240 .RECD: NOP
&74 001 005046 cLR -(SP)
675 x%;?s 177764 1%: TSTE  3TKS :WAIT FOR USER RESPONSE
676 i BPL 18
677 117746 177760 MOVEB  aTKB,-(SP) :GET RSCII CHARACTER
678 12 (M2716 177600 BIC 8177600, (5P) :
679 . 52715 000177 CMPB 8177, (SP) :CHECK IF RUBOUT
680 1013 BNE 2§ BRANCH IF NOT RUBOUT
681 012767 000134 000142 MOV '\, 4§
682 002032 OON767 005202 JSR PC, ' TYPE :ECHO BACK SLASH
683 00203 0021 43
689 002040 D0S726 BS: 18T (SP)+ :POP LAST TYPED CHAR OFF THE STACK
£85 % 006016 ROR (SP) :SHIFT LRST TYPD CHARRCTER
656 006216 ASR (5P}
687 D020M6 16 ASR (SP)
% 002050 000 BR 18 :AND WAIT FOR NEXT CHAR.
630
£9] % 122716 000015 28: CMPB  #15, (SP) . CHECK IF CRRRIAGE RETURN
592 001011 BNE 38 'BRANCH IF NOT A CARRIRGE RETURN
683 0020B0 0ON7B7 0O0SISH JSR PC, TYPE
b 4 &47 RLF
4 26 T (SP)+ :POP CARRIAGE RETURN OFF THE STACK
696 002070 012676 000000 MOV (SP)+. D(SP} :PUT DATR IN ADDREESS FOLLCWING CALL
637 Q00 000002 ADD 82, (SP)
£98 100 RTS PC
g}gg Go2102 111667 DOOODGE 3s: MOVB  (SP),N4$
7001 002106 0DOM767 005126 JSR PC, TYPE :GO TO PRINT ROUTINE
702 DG21j2 002174 4§ :ECHO CHARACTER
703 002114 042767 177707 0000S2 8I¢ $177707,48
704 002122 022767 000060 00004 CHP 60, 48
705 002130 001407 BEQ 13
706 00213 004767 005102 JSR PC, TYPE
707 002136 0026M7 SCRLF
708 140 gmm 005074 JSR PC, TYPE
709 194 uag SORRY
710 13 0007 BR 6$
711 150 N2716 177770 g§: BIC 8177770,(SP)  ;SAVE ONLY 3 MSBS
;5 uuaisn 006366 mooog ggt ggg; ;;um 'lsfg&gmmcm OVER
714 %123 %ﬁ 388882 aSL 2(5P) ’
715 002170 0S2blb 815 (SP)+, (SP) : INSET OCTAL CHAR
716 002172 000702 B8R 18 :GO WAIT FOR NEXT CHAR.
717 002174 000000 4%: JWORD D : CONTAINS CHARACTER TO BE TYPED




TEST MOS MEMOR:

pCMSE8.PlLI

718
{

MAcYll 27.732°

172100

012737

002254
000340

000002
172100
000001
0000C1

000006

£2-SEP-76

000114 MAMF: MOV
000116

11
000004
000006

EOe

i4:48 PAGE 17

:ROUTINE (0 SET PARITY ENABLE ON MA/MF PARITY MEMORIES
PARCSR= 172100 ;ADORESS OF FIRST POSSIBLE PRRITY REG.

18:

MOV
MOV

$PARSRY, 98PARVEC :LORD VECTCR
8340, 8PARVEC+2 *AND PRIORITY LEVEL
SERRVEC+2, RERRVEC :SET TIME OUT TRAP VECTOR
SRTI, SSERAVEC+2 :D0 RTI ON TIMEOUT TRAP

sPARLSR, RO 'GET FIRST POSSIBLE ADDRESS

81, R2 :SET REG. COUNTER

8], (RO)+ :SET ACTION ENABLE IF THERE

R2 :CHECK IF 16 REG. HAVE BEEN DONE
1S *REPEAT IF 16 NOT ENABLED
SERRVEC+2 :RESTORE HALT ON TIMEOUT

PC : RETURN
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TEST MOS MEMORY MRCY!l 27(732) Z2-5EP-76 i4:48 PAGE 18

OCMSBB. P11
737 .PARITY ERROR SERVICE ROUTINE
738 ooaszg 004767 0GH7E0 BARSRV: JSR PC, TYPE  :TYPE PARITY ERROR SO PARITY
739 002 011131 PRRERR 'ERRGR TeST STARTED
240 002262 010746 MOV PC -(SP)  ;MAKE 2§ POSITION INDEPENDENT
74l 002264 062716 000:20 ROD we-., (5P) :
742 %773 gx 37 000114 MOV (SP)+  J8PARVEC ;SET PARITY ERROR TRAP
743 1 MOV PC -(SP)  MAKE 4§ POSITION INDEPENDEIT
794 002276 062716 000216 ADD sid-., (SP)
;32 %ﬁ 3159375 000004 MOV (SP)+. QRERRVEC
1 MOV PC -(SP)  ;MAKS 5§ POSITION INDEPENDENT
747 310 062716 000214 ADD #5é-., (SP) :
748 314 312537 00C250 MOV (GP)+ Q¥MMVEC  ;SET MEMORY MANAGEMENT RBORT TRAP
749 CLR RO :
750 005767 176774 15T $KT11 :1S MEM MANG. THERE?
75 i BPL 1% :IF _NOT BRANCH
7 0l 077406 MOV $77406,R2 :SET UP MEM MANGT.
753 %ﬂ? 008077 175572 CLR IKIPARD
754 0106277 175546 MOV Re, sKIPDRO
755 00234 005077 175564 CLR K iPAR]1
756 002350 005077 175-42 CLR
757 0023%4 010277 17853 MOV R2, K IPDR1
758 002360 012777 007600 175562 MOV 87600, IKIPAR?
759 00236k 010277 175536 _ _ MOV  Re,eK}PDR?
760 002372 012777 000001 175302 MOV #1’ 3SRO
AY :ENABLE MEM MANGT.,
785
764 002400 005720 18: 15T (RO)+ :GCAN MEMORY FOR PARITY
765 002402 BR 18
e
768 002404 004767 004630 28: JSR PC, TYPE . TYPE LOCATION GIVING PARITY ERROR
769 002410 011021 PRERR
770 12 017777 175516 175522 MOV KIPARIL, K IPARY
771 20 01404 MOV -(RD) ,-{SP)
772 %az 004067 004672 JSR RO, $B20CT
773 26 .BYTE &
774 0ONE? 003 .BYTE 3
775 002430 005767 176666 &S: st $KT11
776 g 100005 BPL 38
777 008077 175440 CLR 3SR
778 2 767 004572 JSR PC, TYPE
779 47 SCRLF
780 00000S 38: RESET
781 010746 MOV PC,-(SP)
780 062716 177600 ADD sPARSRY-. , (SP)
783 m 81 0001 14 MOV (SP )+, QBPRRVEC
784 1 MOV PC,-(5P)
785 002466 062716 175320 ADD sERRVEC+2-. , (SP)
7 %ﬁ 0%32, % MOV (SP)+ 9#ERRVEC ;RESET PRRITY ERROR TRAP AND ERROR VECTOR
7 0l 000250 MOV sPvEL 42, ISMMVEC .RESET MEM MANGT. ABORT TRAP
788 002SOM 010746 MOV PC,~(SP)
789 002506 062716 001374 ADD $BEGIN3-. , (SP)
391 002512 000136 JNP 3(SP)+ : JUMP RESTART




§T HOS MEMORY

M3
[ ]
oCmses.

Pil

002514
002520
002522

002524
002532
30253t

MRCYIL 27iT32)

Q04767 OCHSZ0
01106!
000742

0e2?77 000200
012700 020000
0CCoae

2c-SEP-TH

4g:

175402 5%

R

GO2

14:46 PRGE 13
JSR oC, TYFE
NOPARE
R BS
MORY nnnncznsnx ABORT ROUTINE
Ao 3200, JKIPARI :ACD NEXT 4K TO ADDRESS
§9¥ +20000, RO :RESET VIRTUAL ADDRESS




TEST MCS MEMORy ™alill £7.732.

0CMSES. P!
803
;
808
809
810
o
813
814
815 X
816 :
817 ook
1K
820
S
=
824 002576
825 002600
826 00260e
827 002604
828 202606
829 002610
820 0026ie
831 DO2bIY
832 002616
833 002620
i B
838 002632
DB
B
843 002644
gu 4o
84S 47
846 50
G =
3 B
gg? 002660
5 b
853 00ebbb
854 002670
BSS 002672

000000

HOZ

22-SEP-76 14:4E PAGE 22

: EERERFEFRARAFRERFERELERE RS R ERERZR LA A4 FERFFERERERIR IS4 4L E L2440 S

;COMMON  TAGS

$PASS: .WORD O sCONTAINS PRSS COUNT
§TSTMM: _WORD O :CONTRINS THE TEST NUMBER
SICNT: .WORD O CONTQINS CJUBTEST ITERATION COUNT
SLPADR: .WORD O CONTRINc SCOPE LOOP RADDRESS
SLPERR: .WORD O CONTQIHS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O CONTQINS TOTAL ERRORS DETECTED
SERFLG: .BYTE O CONTRINS ERROR FLRG
BYTE O RESERVED~-NOT T0 BE USED
LWORD 0,0 RESERVED--NOT TO BE USED
SITEMB: .BYTE O CONTRINS ITEM CONTROL BYTE
.BYTE O RESERVED--NOT 1O BE USED
SHLTAD: .WORD O CONTQINS PC OF LAST HLT INSTRUCTION
SGDADR: .WORD O CONTRINS ADDRESS OF 'GOOD’ DRT
$8DADR: .WORD O CONTRINS RDDRESS OF 'BAD’ DRTQ
SGDDAT: .WORD O CONTQINS *GOOD’ DATA
SEBODAT: .WORD O CONTﬂINS 'BAD’ DATA
STMPO: .WORD O USER DEF INED
STMPl: .WORD O USER DEFINED
STMP2: .WORD O - USER DEFINED
TSTADR: .WORD O TEST RADDRESS
LOLMT: .WORD O LON LIMIT
HILMT: .WORD 17776 HIGH LIMIT
M0D: MORD O HODULE NUMBER
CoL . LHORD O COLUHN NUMBER
ROW: WORD O ROH NUMBER
PCHRG: .WORD O PRECHRRGE
CYCNT: .WORD 10000. CYCLE COUNT
TSTPAT: .WORD -! TEST PRTTERN
BCKGRD: .WORD -1 BRCK GROUND PATTERN
INSTRD: .WORD O RDDRESS OF INSTRUCTION UNDER TEST
MSKBIT: .WORD BITO8 *MASX BIT
Svi00: .WORD O
GVINL: .WORD O
SVING: .WORD O
ESCAPE: .MORD O
$BELL: .ASCIZ «207» ;CODE FOR BELL
SQUES: .RASCII ~/?/ QUESTION MARK
SCRLF: .ASCII «(IS CRRRIRGE RETURN
SLF: ASCIZ & LINE FEED
PASFLG: .WORD O
SELF: .JMORD O
REDONE: .WORU -1
LOSASE: .WORD O
MIBRSE: .WORD O
LSTBK: .WORD O
PRGE : . 0
T01: WORD O ;RELOCATE TO HERE IF O CHOSEN
LODER: .WORD O LORDER IS HERE




102

TECT MOS MEMORY MAC1!L 27.732) II-3EP-T:  [M:48 PRSE 2!
OCMSBB.PIL
856
8&3 . THE FOLLOWING TABLE CONTAINS THE INFORMATION FOR ERCH ERROR THRT CAM CTIUP.
L 1S e Bl e D IR 8 P e

323 ‘NOTEL: IF %IgEHB 1S YHEBSNtvﬂgésrl NT DATA I (IHLTHS).

ggé :NOTE2: EACH ITEM IN THE TRBLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

863 : EM -POINTS 1O THE ERROR MESSAGE

864 : CH :POINTS TO THE DARTR HERDER

865 : T :POINTS TO THE DATA

ggg : OF :POINTS 7O THE DRTA FORMAT

868

869 002674 SERRTB:

870 < ITEM 1

871 002674 007614 EmML :TEST PATTERN

g§72 002676 007707 DH1 +ERROR  FRILING

873 :PC ADDRESS EXPECT RCV'D  COL ROW PRECHARGE

874 002700 010270 DTI 'SHLTAD S$BDADR SGDOAT $BODAT 3TMPO  STMPI  3TMP2

g;g 002702 010310 DF1 ALL NUMBERS ARE TYPED IN OCTAL

877 <ITEM 2

878 002704 00?633 EM2 : INSTRUCTION CHANGED

879 002706 010016 DH2 :ERROR INST  EXPECT RCV'D,

880 :PC ADDRESS DATA  DRTA COL ROW PRECHARGE

88] 002710 010270 DT :SHLTAD SBDADR SGDDAT SBDDAT STMPO  §TMPL  STMP2

ggg 002712 0i0310 DF 1 :ALL NUMBERS ARE TYPED IN OCTAL

884 -ITEM 3

885 00z714 007661 EM3 -BACK GROUND CHANGED

886 002716 010143 DH3 :ERROR BCKGRD EXPECT RCV'D

887 :PC ADDRESS DATA DATR  COL ROM PRECHARGE

B88 002720 010270 DT1 :$HLTAD SBOADR SGDDAT S$BDDAT S$TMPO  STMPL  $TMP2
002722 010310 DF 1 :ALL NUMBERS RRE TYPED IN OCTAL

gevles)
O
OO0

TREEERERRERREEEEXRLRL EREEERERFERREREHEEERRER TR R LR R LI REREFERER RN
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02724
002732

002734
002736
002740

SZR YRR B0

[¥ e
O
-

005010

0050.
077102
000207

JOe

22-SEP-76 [4:48 PAGE 22

R R R R R R R R R R R AR SRR R R AR RN SR IR SRR R AR ARSI 44
:THIS IS WHERE THE TEST INSTRUCTIONS ARE STORED

INSTRI: CLR (RD)

o

Of TEST znsrnucrxons
insxos CLR (RO)

508 R1, INSIDE

RTS pC’

p00p0c0 177777 177777 QUTSID: .WORD O,-1,-1




TEST MOS MEMORY MRCv!l £7(732,
OCMSBB.PLI

ZR3R

010706

176130
177672
004254
000200
176300
004234
176310

176746

et

004260

[FalUe JUARN e o JVA 2V IV o IV RV o]

et e s pore et Pt P P i B

LO NN L Wiu—O
&

176254

175026
004160

004152
010653
176672
004130

010753
7 176650

&4 012767

AR AR L L R R L R R RN EREE

22-SEP-76

176326

177644
175052

177770

177770

002152

i4:48 PAGE 23

KOZ

H Y Ty 2 22222222 2222222332222 23222228222 R 2222222 tsRRa iR ittt

:THIS IS THE STRARTING POINT IF LIMITS ARE TO BE SELECTED
RLL TYPING SHOULD BE DONE ONLY AFTER SEEING SECTION
1 AT THE BEGINNING OF THIS DOCUMENT

;SET_STACK POINTER AND

;MAKE IT POSITION INDEPENDANT
;PASFLG IS COUNTER FOR WHEN
:BOTH PICKS & DROPS

:USE MEM MANG. IF THERE

;SIZE MEM

-TYPE “LAST ADDRESS IN MEMORY™
;1S MEMORY MANRGEMENT THERE?
;BRANCH IF NO MEM MANAGEMENT
:PAGE CONTAINS KIPARG OR KIPARS

:TURN ON MEh, MANAGEMENT
'GET RERDY TO TYPE ADDRESS IN OCTAL

:PHYSICAL ADDRESS IF MEM MANG. THERE

GO 70 TYPE "TYPE STARTING
; BANK NUMBER AND CR
REFER T0 SECTION 4.3.1 BEFORE CHOOSING™
;GET STRRTING BANK NUMBER
:AND_LEAVE IT_HERE
GO TO TYPE “TYPE NUMBER OF 4K
BQNKS T0 BE TESTED AND CR"

GET NUMBER OF BANKS
tAND LEAVE IT HERE

THEgE FOUR LINES
NO LIHIT CHOOSING ON RESTART

BEGINI: MOV sp
ADD uxlon-
CLR PASFLG
JSR PC, TYPE
§CRLF
MOV 8BIT07,8KT11
JSR PC, §SIZE
ISR PC, TYPE
MEMEND
TST $KT11
BPL 2%
MOV SLSTBK IPAGE
MOV 35RO
28: MOV SLSTnoR -(SP)
JSR RO, $8200T
BYTE &
BYTE 3
15T §KT11 ;
BPL 33 :
CLR aSRO :
38: JSR PC, TYPE
SCRLF
JSR PC, TYPE
18: STARTE
MOV $STARTZ, 18
JSR ) .RECD
STBANK: .WORD
JSR PC, TYPE
18: NUMBER
MOV sNUMB2, 1S
JSR Pc, .RECD
BANKS: .WORD
5 e, s
ROV %& HERYR, BESS oy
MOV lFIRST FROM
MOV sFIRST4+20000, TO'

: THE FOLLOWING INSTRUCTIONS IN THIS SECTION IS FOR
'RELOCATION IF STARTING BANK CHOSEN IS O

:IF RELOCATION IS ALREADY DONE BY OPERATOR THEN NO FURTHER
:RELOCATION IS DONE
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WD
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§ERREEREE

53
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AL
03058
N 126k
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i
1
176

0167
163704
o4
101002
01270?

TEST MOS MEMORY MACYLl 27:732)
oCcMSB8. P11

s
140
001400
021400

177442

020000
177426

006244
003132
003752

000324
004020

MoV
SuB
CMP
BHI
MOV

22~SEP-76 14:48 PAGE 24

LO2

SLSTBK, R4

#1430, R4
aéqob,nq

1
#1400, R4

817774

+BRANCH IF SOMETHING IN LODER
:THAT IS LOADER ALREADY PULLED IN

: TO

2- RS
-LAST72,R0; LENGTH

-(R3), (RE)+

RO, 2S
PC, TYPE

#LORDER
B20

RO,S
b

2

PC, TYPE
STBANK
4s
PC,-(SP)

=(SP)
1

817777, (SP)+
4§

RY, SP
#1100, 5P

sFIRST Ry

R4, TO1

LENGTH, RO

FROM,R]

(R1)%, (R4)+
RO, 3%
8BEGIN?, R2

PC,TYPE

101, -(SP)
2104, (S5P)
Eo,séaocr

e
PC, TYPE
PC, TYPE
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e 0

&
¢
46

0034
0032

HERERRENRRRERERISSCDT |
g
g

R
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041 0X
4
043 40
44  00J3S4)
1045 003542
104

10M

5 B
los0 boes
i051 0035;2
{53 BR%emN
1054 003610
1055 Y
1056

1057 003624
1058 003630
1059 003634
1060 003640
1061 003B44
1062

1063

1064

{065 7
{067 80371

1068 003714
1069 003720

BleHE

004057
204767
002647

000112
000573

177240
000200
003660

003s72

175422
177164

000200
175600
003534
175610
176246
000001
176230
003560
175554
174326
003460

000001
176172

177058

177050

176752

MO

2p-C2P-76 14:48 PRSE 25
PROBAK
MOV 101, -(SP)
ADD sRESTOR-100, (SP)
JSR RO, $B20CT
BYTE &
BYTE 2
JSR PC, TYPE
SCRLF
IMP (R2)
43: BR BEGIN2
. THIS IS THE STARTING POINT IF NO LIMITS ARE_TO
'BE GET AND ALL OF EXISTING MEMORY IS TO BE TESTED
BEGN11: MOV SP :SETUP STACK POINTER AND
ADD nxinu- ,SP :MAKE IT POSITION INDEPENDANT
CLR PASFLG IPASFLG IS COUNTER WHEN BOTH PICKS
*AND DROPS ARE USED
175626 MOV #1707, SKT11 BIT 7 SAYS SEGMENTATION IS THERE
JSR PC, §SIZE  ;SIZE MEMORY
ISR PC, TYPE
MEMEND :
ST SKT1L :
BPL 2% ;
177144 MOV SLSTBK JPAGE
174352 MOV asrR0
2%: MOY SLérnoR -(SP)  ;
JSR RO, 3820071
JBYTE &
BYTE 3
ST $KTL1 ;
BPL 33 :
CLR 25RO :
3%: ISR PC, TYPE
SCRLF
177312 MOV STBANK ;STARTING BANK & = 1 LOC = 20000
177066 MOV SLéraK LSTBK Lnsr BANK IS STORED IN LSTBK
177060 ADD #40,LSTeK
ROR LSTBK DIVIDE LSTBK BY 200
ROR LSTBK :T0 GIVE NUMBER OF
ROR LSTBK ' BANKS PRESENT IN
ROR LSTBK 'EXISTING MEMORY
ROR LSTBK :
ROR LSTBK ;
ROR LSTBK
DEC STBK :NOW DECRERSE ONE FOR BANKS
177252 MOV LSTBK BANKS TO BE TESTED AND STORE
176774 MOV SELF = RELOCATION REQUIRED
001440 MOV casbxna+aooou Btca
001434 MOV #7736, LENGTH
001430 MOV sFIRST, FROM
001424 MOV sF IRST420000, TO
CLR REDONE :RELOCATION EXIT COUNTER
ST LODER
BNE BEGINZ :BRANCH IF SOMETHING IN LODER




TEST MOS MEMCRY MRCYLL 27(732)
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1070

1071 0Q3722 016704 172040
1072 003726 162704 (0O014C
1073 003732 022704 001400
074 go37% 101002

1075 003740 012704 001400
1076 00374 00GRY!

1077 003746 006104

73 m i
1080 83§7u 104

1081 003756 J06:i04
{065 G07te Oloa0s
0§ Badpes Bibuns
1085 003766 062703 020000
1086 003772 010367 176674

1087 003776 010705
1088 004000 062705 00SS1e

1089 12700 003132
% B g
1092 004014 Q04767 003220

1094 004022 012746 0U03eh
1095 004026 004067 003266

097 ogios3 000

1098 OQ4G34 004767 003200
1099 004040 01143Y

1100

1101

1102

1103

1104 004042 0Q4767 003172
1105 pg40de  02ed7

,106 004050 004767 003164
1108 ODuGEE Olo7es niosis
1188 BR4B25 Bomoc

1110 0O40BE 032737 040000
LIl gouary  g014ce

(112 004076 004767 176074
1113

1114

1115

{11E

111

[118 004102 016700 176774
1119 0041k 005200

1120 004106 012703 177600
1121 004114 016701 177004
1122 004120 012702 160000
1123 0D¥1g4 062702 020000
1124 DO4130 062703 000200
1126 004134 077005

NO2

22-SEP-76 14:48 PRGE 2B

:THAT 1S LOARDER ALREADY PULLED IN
MOV §L5TBK, RY

SUB 2140, R4

CHP 21400, Ry

BHI 18
MoV #14C0,R4
1$: CLC

ROL RY
ROL RY
ROL RY
ROL RY
ROL RY
ROL R
MOV R4,R2
MOV R4, R3

MOV PC' RS -Tgs
MOV $17774-LAST/2, RO; LENGTH

4s: MOV -(R3),(RS)+
S0B  RO,4S
JSR  PC)TYPE
RELOD

MOV $LORDER, - (SP)
ISR RO, 38208T

BYTE 6

BYTE 2

SR~ PC,TYPE
RELOD2

: THE CONSOLE SWITCHES ARE TQ BE SET. LOOK AT SECTION
;4.1 AT THE FRONT OF THIS DOC

BEGINZ2: JSR PC, TYPE
SCRLF

JSR PC, TYPE ;G0 TO TYPE "SET SWITHCHES
18: OPMODE ;FOR OPERATNG MODE IE. PICKUPS
172770 MOV s0PMOD2, 18
HALT :OR DROPS OR BOTH THEN HIT CONTINUE"
177570 BIT #BIT14, J4SHR ;PARITY CHECKING BIT SET?
BEQ BEGIN3 ; IF NOT_BRANC

NCH
JSR PC, MAMF ;GO TO ENARBLE PARITY

:CONVERT THE TYPED LIMITS INTO HIGH AND LOW LIMITS
- IF SELF STARTING USED THEN “STBANK™ AND “BANKS"

:HAVE ALRERDY BEEN FILLED FOR USE HERE
BEGINS: ¥gg STBANK, RO sMAKE WORKING LOCATION FOR LOW LIMIT

RO
MOV $-200, R3 :R3 WILL HAVE PAGE ADDRESS
MOV BANKS. Rl !MAKE WORKING LOCATION FOR HIGH LIMIT
MOV $-20000, R2 ‘A2 WILL HAVE LOW _LIMIT
1$: ADD 820000, 'R® 'GETTING LOW LIMIT
ADD 4200, @ R3 :GETTING LOW LIMIT PAGE RDDRESS
508 RO, 13 :REPEAT RO TIMES

[
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MEMORY “R2¥!1 27.732  Z2-3EB-Te  [w:vZ PAGE 27

3

NGV R3, LOBASE ;STORE LOw LIMIT PAGE ADDRESS
MOV R2. LC™T  :SET LOM LIMIT
MOV RE MOD :SET MODULE NUMBER
SUB 0200, R3 :GETTING READY FOR HICM LIMIT PAGE
BESINY: AOD s20000, R2 ‘GETTING HIGH LIMIT
) 8200, R3 :GETTING HIGH LIMIT PRGE ACORESS
SOB RI, BEGINY ;REPEAT FOF BANK R
DEC R2 :GETTING HIGH LIMIT WITHIN 3ANK
MOV R2, HILMT  :STORE HIGH LIMIT
MOV R3 HIBRSE :STORE HIGH LIMIT PAGE ADOR
176672 CMP 26, STBANK :DOES STARTING BANK NEED SEGMENTATION?
gxﬁo g :BRANCH IF YES
7 000200 176436 1S: SUB 8200, LOBASE ;SEGMENTATION REQUIREG SO
167 17642 con PASFLG :
167 000716 %P SEGMT! :SUBTRACT TO ENABLE REPEATED ADDITION
03 001600 28: cMP 81600, R3 : 1S SEGMENTATION REQUIRED FOR HIGH"
101 BH1 BEGINS :1F NO THEN BRONCH
01 157776 178342 MOV 8157776, HILMT  :IF YES HIGH LIMIT = END OF 32K

;SETUP ALL TRGS TO THEIR APPROPIATE VALUES
;MAKE COLUMN ZERO
; MAKE ROW ZERQ

o
Zé

005067 176336 CLR PCHRG :MAKE PRECHARGE ZERO
012767 02Me0 176332 MOV 210000., EYCNT  ;SETUP CYCLE COUNT
012767 177777 176326 MOV 8-1, ISTPAT ;SETUP TEST PATTERN
012767 177777 178322 MOV -1 BCKGRD ;SETUP BACKGROUND
AON3N 012767 00000 176320 MOV s81t08, MSKBIT SETUP MASK
004312 032737 0I0000 177570 BEGING: BIT #SW12, J8SKR .15 SWITCH 12 SET?
004320 001013 SNE 1§ :IF SET BRANCH TO CHECK SWll
DO4322 005167 176324 coM PRSFLG ;com;rsm PASS FLAG
o0 - e x %? %SH PICKLPS AND DROPS DONE
mu% 7 178272 CLR BCKGRD :IF NOT sea"r”up' :"ro
% 7 176064 ¢LR TSTPAT : CATCH
7 177777 178372 ggv 5;1. OUTSID :BIT PICKS
7 176276 18: CLR PRSFLG
10000 177570 BIT 85K12, a85uR s TEST SWJ2
y 9 BEQ 28 ' IF NOT SET BRANCH TO CATCH DROPS
4 }75235 gtg ?2'{32? ;IF NOT SET T CATCH PICKUPS
I™N 7 1 176336 ggv ggx.oursm :
xm; 177777 176212 28: MOV -1, ISTPAT ;
12767 177777 176206 MOV 81 BCKGRD
15 176314 %n glsnsm :
ma& 012767 177777 176170 38: MOV e-1,  TSTPAT
M 012767 177777 1761eM MOV 8-l BCKGRD
004442 00S067 178272 CLR ouTS1D




ca3

TEST MOS MEMORY MACYIL 27.732) 22-SEP-T6 I4:48 PAGE 28

| oCMsBB.P11
Hg OONY4e  J0S067 176066 48: CLR $PASS :CLEAR PASS COUNT
1184
g
. ii .MAKE THE TEST ADDRESS AND THE INSTRUCTION RDDRESS
ug
LY
1132 00WMS2 01674 176134 LOOPL: MOV -(5P)  ;PICKUP MODULE NUMBER
1193 004456 Q42716 017777 BIC mm (SP) :STRIP AWAY ANY JUNK
1194 DOW4E2 016746 17612t MOV L,-(5P) +PICKUP COLUMN NUMBER
1195 004466 042716 160777 BIC nclmoo (SP)  :STRIP AWAY JUNK
1196 00M472 032767 020000 17611 BIT sBIT13,COL :CHECK CY=1
1197 0ONS00 001402 BEQ 15 :BR IF NO
1198 052716 BIS usmx (SP) :PUT CY AT PROPER PLACE IN BUS ADDRESS
1199 ¢ 01674 176106 18: MOV PCHRG, ~(SP) :PICK UP PRECHARGE
1 OONS12 Q42716 177763 BIC $tC1Y’ (SP) SSTRIP JUNK
101 OOM516 016746 176074 MOV ROW, -{SP) GET THE ROW NUMBER
1202 N2716 177017 BIC 24C780, ( :STRIP THE JUNK IF ANY
1203 012600 MOV (SP)+,R0 :FORM THE BUS ADDRESS WITH ROMW
1204 052600 BIS (5P)+ RO : PRECHARGE
1208 062600 BIS (SP)+.RO coum
1206 0O4SM  0S2600 BIS (SP)+.RO : MODULE
1207 004836 010067 176042 MOV RO, TSTADR 'SAVE AS THE TEST ADDRESS
5% pous42 Q10067 176062 MOV RO, INSTRD :AND RS THE INSTRUCTION ADDRESS
1210
121l
1212 :MOVE EITHER ~0,-1,-1," OR THE “CLERR RO"
iSi& :INTO THE LOCATION lnshu THIS WILL FINALLY BE THE TEST INSTRUCTION
1518
1217 0OMSM46 010700 LPERR: MOV PC, RO s THESE _THWO msmucnuns
1218 :GETS THE LOCA zon
1219 0OMS550 062700 176154 ADD sINSTRI-. RO ;OF INSTRL IN TO RO
1550 :EVEN AFTER RELOCRTION
i 1 DOMS5M 013767 177570 000160 MOV J8SWR, SWITCH GET c’sgucnoﬂsemnc
ig DONSR2 042767 177577 000LS2 BIC 177577, SHmH - 1F SWO7=0 DO OUTSIDE
}225 + IF SWO7=1 DO INSIDE
ig OONS70 00140 8EQ 1$ s IF SWO7=0 THEN BRANCH
i 0p4S72 010701 MOV PC, Rl :SW7=1 UP
1 : MOVE mswe o INSTRI
1231 00574 D6270F 176136 ADD $INSIDE-., Rl  ;MAKE msms POSITION
1% : INDEPENDANT
{ 004600 000403 BR 28
1% ooMe02 010701 18: MOV PC, Ri -SW07=0 SO SETUP T
12 s MOVE QUTSIOE xnvo INSTR]
1237 00460M 062701 176134 ADD BOUTSID-.,Rl  :MAKE OUTSIDE POSITION
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Hﬂg TEHORY MRCYLL £7(732)

3

%E

012120
g1212e
0i21eC
105067

00610
00412
00ub I

004b16 178732

016700 i76000
175780

it S B2 e

.--’—o-&p—p-o—r—h-t-o—&-r—t—p—t—.—r—o—o-o-t—u—o-o—o—o—.-...s-.
i

go4eMe 0

SIS

SBRRFHYARBIINGIIN
8

004722 000732

004726

004767

”HMM.“-‘HMF‘"MH.—'.—I" Pt Pt Yo P fpovs P front Pruak Pumb Pus Pt
Pt

it

DO3

22-SEP-7b [4:48 PRAGE 29

2§: MOV (R1)+, (RG)+
MOV (R1)+, (RD)+
MOV (R1)+, (RO)+
CLRB SERFLG

sFILL 4K WITH BACKGROUND PATTERN

FILLYK: MOV BCKGRD, RO
MOV MOD,  RI
MOV 810000, R2

1: MOV RO, (R1)+
SO8B R2, 18

; INDEPENDANT
: THESE THREE INSTRUCTIONS

;MOVES THE RPPROPIATE
; GROUP INTQ INSTR!
; CLERR ERRCR FLRG

l

;GETTING READY TO MOVE
s BACKGROUND INTO YK

: STARTING FROM MODULE
: NUMBER

10000=4K
FILL BACKGROUND
sREPEAT 4K TIMES

; THIS MOVES CONTENTS OF TEST PRATTERN (TSTPAT)

;HERE = -1 INTO MOD

AND ALL LOCATIONS GOT

BY INCRERSING COLUMN BY ONE TILL ONE 4K
COMPLETE

LDPAT: ﬁov TSTRDR RO
MOV
BIC 316150774 R1
MOV
MOV saxtxa'axrol R3
MOV TSTPAT

18: ADD 1000 hz
BIC 81714, Re
MOV R2,RS
BIT 88} T13,R5
BEQ 28
XOR R3,RS

28: gIs R1.RS
MOV R4 . (RS)
CHP RO.RS
BNE 18

ettt "D VYt

e We Wa WY WS

B am

;MOVE TEST ADORESS
DUPL;CRTE IT IN Rl TO BE REINSTATED AFTER ADDING COLUMN
;DON’T KEEP THE COL

:PICK UP THE COL
:GET READY TO TRANSFER BIT 13 70 BIT |
ggg! ST PATTERN=-1

0 COLUMN
IF IT HﬂS RLRERDY 37 THEN ADDING ONE WILL GIVE BIT 1M

n"n
thet —f
—'IH
G2
m
L 4
¥
—t
"‘1

IS_ZERO_THEN BRANCH
T 13=1 THEN TRANSFER TO BIT
TATE OTHER BITS AFTER RDDING TO COLUMN
HE PRTTERN

H-QOH
ERG
Z o
o

: THE FOLLOWING JSR LOADS INSRTUCTION (INSTRI) INTO

:PROPER PLACE
LOOP2: JSR PC, LDINT
BR NEXT




TEST MOS MEMORY MACYLl 27:732)
DCMSBB.PL1

12N

ig 004730 011067 175700
1 OON73M 016701 175682
2 g g

!

e e M .
e goime Dlere irseec
= e

1 i6 175642
3R B SO e
im o oliels

igi? 004776 Q18710 175632
1312

1313

1313

131? 004767 0D1074
131 000401

1318 005010 O00744

igég 00s01 ggfgg; 000001
1321 062767 000004
1322 005030 082767 177763
23 gEm mi -
1326 00SOM6 001133

1326 ONSO0SD 0be767 (020000
%ggg 00s0sS6 103w07

1329 00S060 026767 175526
{gg? 00s066 103401
ol
1333

1334

I3

1337 008076 022767 001800
1338 00SI0M 101114

1339 882106 022767 001600
%0 AN i
X GRle ple? oisg
1343 005132 012767 180000
gm0 gy 1
1346 00S1S0 062767 000200
1347 0OS1S6 012767 140000
1348 00SieN 012767 180000
1349 005172 012767 187776

22-SEP-7b

177570

175570
175562

17757C
175534

175522

175556
175544

7
175452
175442
175502

175410

14:96 PAGE 30
MOV (RO), SV490
MOV CYCNT, Rl
157 (PC)+
SWITCH: .WORD O
BEQ 18
MOV INSTAD, -(SP)
MOV (SP), 38DISPLAY
JSR PC,atsPr+
BR 3’
18: MOV INSTRD
MOV R2 auoisanv
28: MOV (Ré) (RD)
508 24
38: MOV svﬁoo,(ao)

EO3

sCHECK THE 1K BLOCK

NEXT:

18: BIT

cMP
BLO

LooPle:

OOP
IS SEGHENTRTION REQUIRED?
ONLY KERNEL HODEEINST

SEGMT:
BH

BLOS
MOV
SEGO: MOV
MOV
MOV
BR
SEGMT1: RDD
SEG10: MOV

MOV
MOV

.—‘

PC, CHECK
NEXT

LOOP2
:gnoo , JISKR
4, PCHRG
8414, PCHRG
LOOPL’

$81 101, JESWR
SEOP
:srrxa,noo
SEGMT

MOO, HILMT
Loobx

uxsoo HIBASE
nlsuo LOBASE
cEGNT

#140000, MO0
8157776, HILMT

;D0 TEST SEQ. THIS
‘MANY TIMES

:SETUP THE STARTING RDDRESS
:DISPLAY THE TEST ADDRESS
:G0 TO THE TEST SEG.

;GO CHECK THE 1K BLOCK
sRETURN HERE ON ERROR

;LOCK_ON THIS PRECHARGE®
:BR IF YE
GO TO _NEXT PRECHARGE

; THEN BRANCH
;DON'T LET IT GET TO BIG

i T63"CHECK IF SEGMENTATION IS REGUIRED

IF SO TURN ON MEMORY
ALL REQUIRED RE xsrsas
RUCTION SPACE I

SEGHENTRTION REQUIRED FOR HIGH LIMIT?

THEN BRANCH
S THEN TEST IF LOW LIMIT REQ SEGMENTATION?
OW LIMIT DOES REQ SEGMENTATION BRANCH

[ooks 81 BACL et B 2

HHH
immm
'7%55

SRHE WITH MODUL
*HIGH LIMIT L OKS RT PQGE END OF 4K
BgﬁNCH T0 ENRBLE SEGMENTATION

;D

s MAKE LOH LIHIT AND MODULE
:0 ON PAGE “PAGE OR B&"
:HIGH LIMIT SAME 4K ON PRGE




| TEST MOS MEMORY MACY!l 27(732)

DCMSBB. P11
1350 00S200 026767 175456
1351 103453
B Nl N
1364 12700 077406
| 1355 005226 010077 172660
! 1§ 81&177 172656
1 10077 172684
1358 2 010077 172652
1369 010077 172650
1360 010077 172646
1361 010077 172644
xggg 010077 172642
1 77 172640
;1368 012777 000001
1365 005300 032737 010000
| 136k ousang o0 J03
137 005310 CJS167 17533
1368 005314 000M02
| 1269 005316 7 175330
%g;? 005322 000167 176764
1372
1373
1374
1375
1376
1377
1378
13279
1380
1381
1 382
1383
1384
1385
1386
1387
1388 005326 024042
1389 005330 007736
1390 332 000100
1391 00533 020100
1392
1393
1394
1395 00S336 005767 175312
1396 00532 001523
1397
ii%% ? 173752
Er% %005
1401 00S077 172624
e e ey
138
1405 005364 016700 177740

FO3

2-SEP-7b I4:48 PHRSE 31

175452
175450

172602
177570

CHP HIBASE, LOBASE ;IS IT THE . iD?
BLO $EOP IF YES BRANCH
SEGMT2: MOV LOBASE, aPAGE ; str LOW LIMIT ON PAGE 4
CLR aSR3 SUSE ONLY I SPACE IN KERNAL
MOV 277406, RO *MOVE INTO RO
MOV RO, JKIPDRO :SEGMENT DESCRIPTOR
MOV RO, JKIPDR1 :REGISTER IS ser FOR
MOV RO, JKIPDR2 ;128 BLOCKS WITH NO
MOV RO, IKIPOR3 svsren TRAPS. THESE
MOV RO IPDRY :REGISTERS ARE ALSO
MOV RO, JKIPDRS ;CALLED PAGE
MOV RO, JK IPDR6 DESCRIPTOR neclsrsns
MOV RO SKIPDR7 :ONLY PAGE 0 AND 4 IS USED
CLR aK}PARD ; MAKE Pnbs ADDRESS 0=0
MOV 8] 3SRO~  :ENRBLE SEGMEMTATION
BIT SW12, JMSWR  ;TEST SWITCH 12
BNE 28 :BRANCH IF SET
CoM PASFLG :SW12 NOT SETIE. DO BOTH

BR 3% +50 COMPLEMENT AND RESTART
23: CLR PRSFLG :5W12 SET IE. DO ONE SO RESTART
38: Jup BEGING

***l!**!*!*i*ll***liili*l*l*ii***i*!**********i**i*i**i***i****

:END OF PASS ROUTINE
: INCREMENT THE PRSS NUMBER
IF ;ﬁégéo PRINT PRSS ON END OF PROGRAM
A_MONITOR GO TO IT.
UHP T0 BEGIN3
Ig LIHITS ARE NOT CHOSEN AND ALL OF MEMORY

10 BE TES THIS RELOCATES PROGRRH FROM
‘FIRST 4K TO SECOND 4K AND SETS UP FOR
STESTING THE FIRST YK. THEN RELOCATES
:TG FIRST 4K TO BE ABLE TO START AGAIN.

BEGE:  200D0+BEGINZ
LENGTH: 7736
FROM:  FIRST

T0: 20000 + FIRST

$EOP:  TST SELF :WAS SELF STARTING USED
BEG SEOP] :IF NOT 1E. LIMITS WERE CHOSEN THEN BRANCH
;HAS ENTRY INTO THIS SECTION BEEN MAOE’
‘IF YES IE. THIS IS SECOND TIME THEN BRANCH
157 $KT11 ;
BPL 5§
CLR &SR0 ;
NOP
2
cs: MOV LENGTH, RO +IF NOT IE. FIRST TIME OR THIRD TIME




|

|

(99 ]
n

TEST MCS MEMORY MAlvIL 7.7
CMSE8.PLI

1 16701 17773
19 833%%3 }5?0% 17995
14
8 B B
1410 14 7 175166
141 7 1
141 13767 013776
141 12lee
1414 ]
{415 OO2Y 16% 175214
it e g PR
1418 %:28 000433
L SRS Dieoy 02585
1a5) BueD BleT B0iio0
1452 OOBY72 000240
1483 74 010637 DO2856
14y 012737 000100
1455 015737 620100
1426 O0SBI4 000240
5 T R
14§ ¢ e
430 (0552 00020

> !
113 2% 009 oosel
1433 0055 000137 009102
A B 01276 021100
19% DeE® B5otoe
i437 00550 012701 005332
R 018708 onoo
430 B0 253000
1441 016703 177536
442 OOEE7M 016711 17783
1443 1031
44 137 022652
1445 000137 024312
1446
1447 175034
1446
1443 174714
132d 002000
1452 001400
1483
ia%% 173454
1 172226
1487 176222
1428
1429
140

p—m
P -
o
[—

GO3

S2-8EF-"  [=:4E 2A3E 32
MOV FROM, Rl :GETTING READY TO RELOCATE
7 DB Haw L R ey
47Y J 80, : MAT
178510 ngv 8! ANKS ;n&ur srmr?m nnSRnssség
CLR Lolmr SETUP LIMITS
CLR MOD ;EﬂBULE
175158 MOV 817776, HILMT  :AND HIGH
18: MOV (R1)+," (R2)+ ;FROM INTO TO
S0B RG 18 ;REPERT
CoM REDONE :BEEN THROUGH ONCE?
MOV REDONE , RS :
BEQ 2% :BRANCH_IF SECOND TIME THRCUGH
B8R :FIRST TIME GO TO 3%
003102 2%: MOV T 28STBANK
003124 MOV LSteK, 9#BANKS
MOV £1100.SP
NOP
MOV RS, J8REDONE
005332 MOV sF tRST, IsFROM
005334 ngg £200004F IRST, 2T
NOP
NOP
NOP
NOP
NOP
INP JASEOPL
32: P S$BEGIN3
MOV $21100, 5P
MOV ngauabouo+neoonz
233 $70 Rém !
§
ADD £20000, R1 ;
ADD $20000’ R2 :
MOV FROM, R3 ,
MOV 10, (R1) :
MOV R3, (R2) :
CoM 2820000+PASFLG
IMP S#BEGING+20000
SeoPy: 7157 PASFLG ;
BNE SEOP3 ;
SEOP2: INC $PRSS : INCREMENT PASS COUNT
177570 BIT 8SW10, JASUR ' TYPE END PASS?
BNE SEOP3 :
JSR PC, TYPE
EPASS
SEOP3: TST SKT11
BPL 18
CLR 35RO
18: JMP BEGIN3

e e i




TEST MOS MEMORY Malr,T g7 T3z
oCMSBR.PLL

[ ]

1 01346

1454 310346

1 1 174740
i % 177317
1467 0270067 1747186
BB
%:gn 16776 174714
l

471 862716

4 7% 179714
e ke

1474 016777 174672
1475 16777 174664
14 5709 179662
5 7%

%: 812% 174624
i 144

14 000002
& R

izas 000002
14 1433

1398 10 10 asz 174600
14 §§§§1§ é16057 174612
l9as Dedis Diboes 00OBGe
1493 016710 174670
14 815;28 174666
14 16 174662
ﬂ% mw% 174556
lags BOEoR: 72808
11

isu1 766 000002
1232 BR7E 01260

1504 00607 012602

1505 006076

1506

1208

{ggg 006100 000000

1511 006102 010246

1512 006I0M 010346

Sl g oo

1212 lli 81 785 174466
151 116 D16702 174506
1617 006122 01C200

Zc-SEP-TB

000000

74674
174642

174610

000002
000004

0D0GOM

L OINT:

i$:

4s:

cs:
28:

38:

TCOL:

CHECK:

MOV
MoV
MOV
BIC
cMP
SEQ
MOV
MOV

MOV
MOV

HO3

JH:4E PRSE 332

ae - (5P,
-(SP)
Insrno RO
lfC?BU RO
RO, ROW’

ys'’
INSTRD, -(SP)
BCKGRD’G(SP‘

svtue 3(SP)+

c§

TSTPAT, BINSTAD
TSTPAT, ATSTADR
INSTAD RO

PC FORhno

Ts?non R2
R3,R2

3y’

82,R3
R3.R2

3¢’

12,R3
R3,Re

3’
R3,HILMT
28’

RO, INSTAD
(R0) , SVINL
2(ROJ sva
INSTR], (RO}
INSTR2. 2(RD)
INSTRI, 4(Rg§

l
#2,4(5P)

(5P)+,R3
(SP)+ Re
PC

;PUSH R2 CN STACK

;PUSH_R3 ON_STRCK

GET THE INSTRUCTICN ACDRESS
:KEEP ROW

‘AT THE TEST ROW?

:BR IF YES

;RESTORE BRCK GROUND

:STORE THE TEST PATTERN

:GET _THE INSTRUCTIONS ADDRESS
:GO_FORM NEXT INSTUCTION ADDRESS
:CHECK_FOR OUT OF RANGE

:PICKUP THE TSTRDR FOR CHECKING
éS §gs$§s ADDRESS = TEST RDDRESS?

: ADDRESS WHERE INSTR2 GOES
:1S IT THE SAME RS TSTRDR
:BR _IF YES

: INSTR3'S_ADDRESS

:SAME RS TSTADR?

:BR IF YES
HILL IT GO OFF THE END?
:BR IF YES

,SﬂVE NEW ADDRESS

;SAVE WHATS AT THE 1IST TWO
'TEST INSTRUCTIONS ADDRESSES
:LORD THE INSTRUCTIONS

,PICKUP THE MASK BIT

ADDRESS
'GET THE ADDRESS TO BE WRITTEN INTO
,ég }T TEE SANE AS THE TEST ADDRESS?
fnoJusr THE RETURN ADDRESS

;POP STACK INTO R3
:POP_STACK INTO R2
:GO BACK

- e

;PUSH R2 ON STACK
‘PUSH R3 ON STACK
:PUSH R4 ON STACK
:PUSH RS ON STACK

;ADDRESS OF THE TEST INSTRI




103

TESY MOS MEMORY MAC1!l 27 "33+ 22-SEE-TR  14:48 PASE 3M
DCNSBB. P11
{sxa oosiea 33203 000002 235 ‘3523 ADDRESS OF THE TEST INSTR?
’ ’ . : 2
1353 %xg 8‘:%83 MOV RO RY 'USED 1O KEEP TRACK OF THE TEST ROMW
‘Eﬂ 1M go 177;%3 BIC s+{760, R4
1 190 010067 1 MOV RO, TCOL :USED TO KEEF TRACK OF THE TEST COL
1523 144 042767 160775 177726 BIC #+(17002, TCOL
1% &1;5 MOV PC Z(SP) :SETUP THE ESCRPE ON ERROR ADDRESS
1 i 16 000352 ADD $CHK1~-. , (SP) ‘MAKE IT POSITICN INDEPENDANT
1526 006160 012667 174456 MOV (SP)+,ESCAPE
§527 006 1 64 0?7 BR Iit3
x% 006166 042700 017762 8%: BIC $17762,R0 : FORM ADDRE3S
1530 006172 0S0400 BIS R4, RO :GET THE ROW
1531 006174 056700 177700 BIS TcOL . RO *AND THE COLUMN
135 % CMP RO, R2 :1S THIS THE INSTRUCTION ADDRESS?
issq 1“5’81E BEQ CHK1 :BR IF YES
1S35 006204 011005 1§: MOV (RO), RS :PICK UP THE DATA
153 006206 (020001 CMP RO,R{ :AT TSTADR?
f% 006210 001016 BNE 28 :BR IF NO
1535 006212 020567 174406 cMP RS, TSTPAT :DID THE TSTPAT UNDER TEST CHANGE?
1S40 006216 001515 BEG 7% :BR IF NO
1541 006220 010867 174350 MOV RS, $BODAT
1542 016767 174374 174340 MOV 15tPAT, SGODAT
1543 006232 010067 174332 MOV RO, SBDADR
1S44 006236 00M767 000352 JSR PC SHLT
1S45 00642 000001 1
ig:{; 006244 000502 BR 78
1548 006G 020002 2%: CMP RO, Re AT INSTAD
1S49 006250 001020 BNE 4§ :BR_IF NO
15 %g 7 174446 CMP RS, INSTRI :DID INSTR1 UNDER TEST CHANGE?
1851 1412 BEQ K} | ‘BR IF NO
1552 006260 010567 174310 MOV RS, SBDDAT
1553 016767 174434 174300 MOV INSTRI, SGDDAT
1554 010067 174272 MOV RO, SBOADR
1555 004767 000312 JSR PC.SHLT
gS_‘E; 016710 174326 33 Sov SVINI, (RO) RESTORE THIS LOCATION
= o W B
1560 006312 020003 4§: CMP RO,R3 AT THE 2ND INSTRUCTION
1561 006314 001020 BNE 68 :BR IF NO
1562 w 7 1749404 CMP RG, INSTR2 :DID IT CHANGE?
1563 001M12 BEQ 1 :BR IF NO
1564 10567 174244 MOV RG, SBODAT
1565 16767 174372 17423 MOV INSTR2, SGDDAT
1 10067 174226 MOV RO, $BDADR
1567 00N767 000246 JSR PCISHLT
1568 000002 2
1569 016710 17426M cS: MOV SVINZ, (RO) :RESTORE THIS INSTRUCTION
1670 003435 B8R 78
1671 gem 1749234 BS: cMp RO, R4 :ON THE SAME ROW AS TSTADR?
1872 1016 BNE 108
1673 006364 026705 174234 CMP TSTPAT,RS :DID THE PATTERN CHANGE?




TEST MOS MEMORY MACYll £7.732}
OCMSBB.PLI

1874

157%
1576
1577

uun
B8

BEERAEREE R

oo oo oooo
e .—a’...-.-._‘p-ﬁ—h-.
DO £ WO

RRRERRE

o s et et ot o it Pt s Pt Pt Bt P Bt Pt . et s . et
N
~

g&a‘m
B

006370

001430
7

l
81677
010067

&
s

2922882%
RavRiR

o

&
=

8
RN
Qe

~o

174176
174222
174160
000200

174202
174142
174170

174124
000144

000020
177017

001000
140775
020000

u20002
177356

174012
000002

1600
0000
02000

)b
QO

020002

017762

22-SEP-7B

1741686

174132

177406
177400
177372

BtG
MOV
MOV
MOV
JSR
1
BR

108: cmp
BSQ
MOV
MoV
MOV
JSR
3

7%: ADD
118: ADD

CHK1:

ROD
EXIT: RTS

FORMAD:

18: BIC

448 PRC

E 35

75

rs'rpm scnom
RO, $BDADR
PC SHLT

78
RS, BCKGRD

?
g $BODAT
Bckcno $GDDAT

RO, SBDADR
PC.SHLT

$20, R4
#4C760, R4
8§

#1000, TCOL
19037602 TCoL
81713, TéoL
as
oairla- BITOL,RL

TCOL

(SP)+ R1

=t

V-~ ~ X g J0+ 3% % 3% X
oo

O =N DN

N
y

;DID BACK GROUND CHRNGE
IF NO

;GO TO THE NEXT ROMW
:DON’T LET IT GET 70 BIG
GO DO NEXT ROW IF NOT TIME FOR A NEW COL

;GO TO THE NEXT COL
;DON’T LET IT GET TO BIG

; IF MORE TO DO GO DO IT

;POP STACK INTOQ RS

sPOP STACK INTO RY

iPOP STACK INTO R3

:POP STACK INTO R2

:WAS THERE ANY ERRORS?
:IF YES EXIT

:GET FOR NO ERRORS EXIT

:SAVE RO
:STRIP EVERYTHING BUT THE ROW AND COL
DD A ROW

; CM
;BR IF NO

;STRIP THE ROW AND COL
: FORM ADDRESS

;l*li**li!l*******!*li*l!!!i*!!*i*l*****i!!*!!i****i*ll**!*i*i!!!**li!iii*
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020000
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173704
02
177570

177777
000002
001000
173702

0146
6700 173610

el

173710

000012
000236

000230

ol

000206

s
o
o
~3
~3
5
 on ]
o
)
.
o

=

®
A
;

o fpract s
oo
RS
g gg;
NN~

3
8
8%

GRRBES

8

2

§§§E§§
78884

R
g
2
>
&g
o~
Sa

170736

KO3

Z2-CEP-76 14:48 PRGE 3b

177570

173634
177570

177570

:THIS ROUTINE IS THE HLT HANDLER
: Sk10=1

$HLT:

1%:

cs:

3%:

NS

TYPERR:

18:

c$:
118:

1 BELL ON ERROR

:SW13=1 INHIBIT ERROR TYPEOLTS
:SW15=1 HALT ON ERROR

:GO_TO TYPERR ON ERROR

:gulo,ausun
PC, TYPE
SERTTL

18

513, QISR

2

(SP), SHLTAD
SHLTAD, SITEMR
82, SHLTAD

PC, TYPERR

PC. TYPE

J#SKR
3%

t-l $ERFLG
2. l5pP)
catroq USUR

ESCQPE (SP)

no -(SP)
1.-(SP)
axtsne RO

RO
RO
RO

sstnnra- (SP)
(SP)+,R0
(R0)+ 13

PC, TYPE

PC, TYPE

(RO)+.2%

$81 708, 9¥SUR
118§

PC, TYPE

(RO)+,R1

(RO),RO

PC -(SP)
(SP)

(spi, RO

+BELL ON ERROR?
:NO - SKIP

; COUNT THE NUMBER OF ERRORS

: INSURE SERTTL NOT=0

:5KIP TYPEOUT IF SET

:SKIP TYPEOUTS

:GET ADDRESS OF HLT INSTRUCTION
:SAVE THE ERROR ITEM CODE

;GO TO USER ERROR ROUTINE

;HALT ON ERROR
+SKIP IF CONTINUE
‘HALT ON ERROR!

; PUSH RO ON STACK

tPUSH R1_ON STACK

sPICKUP THE ITEM NUMBER
iFORM AN INDEX FOR THE TABLE

;PICKUP THE ERROR MESSAGE

;ERROR MESSAGE POINTER GOES HERE
:PICKUP THE DATA HERDER POINTER
EEPEFTSE DATA HERDER?

:GET THE DATA STRING POINTER
'GET THE DATR FORMAT POINTER
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mree

007240

{755 baraug
o0res

1732 7264
e

[ el o
Snn
YRR

i
006267
e
00626

173818

173432
177774

000074
000030

000025
177762

170560

0000eH

000004
17162k

000002

LO3

22-SEP-76 14:4B PAGE 37

173516
173500
173474
173446
173442

173424

RLD (SPi+, Rl
MOV INSTAD, $TMPO +SETUP THE COLUMN FOR TYPING
SWAB  $TMPO
ASR $TMPO
BIC $$C37, STMPD
MOV INSTRD, $TMP1 :SET THE RCW FOR T1PING
ASR STMP1
ASR $TMPI
ASR STMPI
ASR $TMP1
BIC $1C37,$TMPI
MOV INSTAD, $TMP2 .SETUP PRECHARGE FOR TYPING
ASR §THP2
ASR §TMP2
BIC $1C3, STHP2
BR c$
108: 15T (R1) : TERMINATOR?
BNE 33 :BR IF NO
MOV (SP)+,R1 :POP STACK INTO Ri
gcT)g égm,m POP STACK INTO RO
38: JSR RO, $SPACE :GO TYPE SOME SPACES
4g: JWORD O ‘HOW MANY GOES HERE
5$: MOVB  (RD)+,6% :PICKUP NUMBER OF DIGITS TO TYPE
MOVB  (R0)+,7% PICKUP THE LERDING ZERQS FLAG
MOVB  (RD)+,4% :PICKUP THE NUMBER OF SPACES
MOV (R1)+. -(SP) :PICKUP THE DATA
MOV PC, -(5P)
ADD 8. (5P)
ADD (sPY+. (SP)
MOV (5P 4+, =(SP)
JSR RO, $820CT :GO TYPE AN OCTAL DIGIT
6$: .BYTE 0 ‘HOW MANY DIGITS
78: BYTE O :LEADING ZERO SWITCH
BR 108 : LOOP

s HEEE RO R EHEROEHHEE RO HEHEHO O
:THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT

TYPE: MOV PC,~(SP) :GET THE POINTER
ADD 8- (5P) :GET THE PC
ADD 32(8P), (SP) !STRIP THE RELATIVE ADDRESS
MOV (SP)+, 18§ :AND_SAVE IT FOR TYPE OUT
JSR PC, STYPE :GO TYPE T0

18: WORD O ! POINTER TO MESSAGE
ADD $2, (SP) :SETUP TO RETURN
RTS PC !GO BACK

CREERERRREREERRRIEERRERIIE R R LR R LR R ERRH R EERERREERERXERRR R AREERERE

Eggglxnz 10 TYPE SPACES ON THE TTY
""" JSR  RO,SSPACE

NUMBER OF SPRCES
RETURN HERE

-r me-e
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TEST MOS MEMORY MACYLl c7(732)

DCMSBB.

174
1™y

{7us

Y

1748
1747
1748
1749
1750
1781
1752
1753
1754
1755
1756
1757
1753
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770

P11l
007272

012067
005327

!
00020C

004767
7316
000770

040

000002

1777286

005

000267
000261

000001

000006
000005

000225
000006

000010
000002
171670

Ma3

22-SEP-76 i4:48 PAGE 38

000251
000245
000234

000165

§SPACE: MUV (RO;+,2% .GET NUMEER OF SPACES DESIRED
!AND SET RETURN RDR.

;;: gzc (PC)+ :FINISHED?
o BGE 3% :BR IF NO
s RTS RO :GO HOME
I3

ISR PC, TYPE

4§

BR 18
4§: BYTE 40,0 .STORAGE FO® ONE SPRCE AND TERMINATOR

R R R R EH OO
:BINARY TO OCTAL (RSCII) AND TYPE
: §820CT---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

: CALL:
; MOV NUM, - (SP) s NUMBER TO BE TYPED
; JSR RO, §820CT ;CALL _FOR TYPEQUT
; .BYTE N N 1 T0 6 FOR NUMBER OF DIGITS 10 TYPE
; .BYTE M ;M=0 T0 3
D'SUPPRESS LERDING ZEROS

1=TYPE LERDING ZEROS
E-SUPPRESS LERDING ZEROS
sWITH PHYSICAL RDDRESS
:3=TYPE LEADING ZEROS
sWITH PHYSICAL ADDRESS

ESEEEI”--ENTER HERE TO TYPE OUT WITH THE SAME PRRAMETERS AS THE LAST $8SOCT OR $B2016

s MOV NUM, -(SP)
; JSR RO, taaox

§sgfgxs---£nrsn HERE FOR TYPEOUT OF A 1& BIT NUMBER
: T MoY NUM, -(SP)
; JSR RO, $82016

$820CT: MOVB (RO)+,SO0MODE +1
MOVB (RO)+,SOFILL

;PICKUP THE NUMBER OF DIGITS TO TYPE
st GET THE ZERO FILL SWITCH

BR
$82016: MOVB #1,SOFILL :SET THE ZERO FILL SWITCH
MOvVB 16, SOMODE +1 :SET FOR SIX(b) DIGITS
$8201: MOVB 45, SOCNT :SET_THE ITERATION COUNT

MOV R3, -(SP) :SAVE R3

MOV R4, -(SP) :GAVE RY

MOV RS’ -(5P) :SAVE RS

agge aoﬁons+1 RY :GET THE NUMBER OF DIGITS TO TYPE
ADD 86, RY :SUBTRRCT IT FOR MAX. ALLOWED
MOVBE  R4.S$OMODE :SAVE IT FOR USE

MOVB  SOFILL,RY :GET THE ZERO FILL SWITCH

BIC 8177776 R4

MOV 10(SP), hs s PICKUP tHE INPUT NUMBER

CLR R3 :CLEAR THE OUTPUT WORD

BITB  %2,30FILL :

BEQ 1$ :

3 $K111
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000060
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1829 (007552 004767 177462

1830 007556 007606
16831 Q0 65367 000024
1832 007564 003346

1838 007600 012603
1839 007602 012616
1840 007604 00
1841 007606 00O
1842 000
1843 007610 000
1B44 00761l 00O
1845 007612 000000

22-SEF-78

BPL
170440 BIT
BEQ
MoV

18: ROL
2%: ROL

3%: ROL

48 INC
5%: BIS

78: DECB

BS: MoV

8s: .BYTE
.BYTE
$OCNT: .BYIE
SOFILL: .BYTE
SOMODE: O

NO3

i4:46 PRAGE 38

1%
$1,aSRO

18’

JPAGE, - (SP)
xésoobu RS

(SP)
(SP)
(SP)

SP)

A~~~
WUNW
0

RS, R3
$OMODE
$177770,R3

MO W @e @ G RS Wb WS W W

- ROTATE sB INTO “C*
:GO DO MSE
:FORM THIS DIGIT

;GET LSB OF THIS DIGIT

s TYPE_THIS DIGIT?

:BR_IF NO

tGET _RID OF JUNK

: TEST FOR 0

: SUPPRESS THIS 07

tBR IF YES
:DON’T_SUPPRESS_ANYMORE 0'S
'MAKE THIS DIGIT ASCII
:MAKE ASCII IF NOT ALREADY
:SAVE FOR TYPING

; COUNT BY 1

‘BR IF MORE TO DO

:BR_IF DONE

: INSURE_LAST DIGIT ISN’T A BLANK
:G0 DO THE LAST DIGIT

:RESTORE RS

s RESTORE RH

:RESTORE R

1SET TH; STRCK FOR RETURNING

s RETURN

:STORAGE FOR ASCII DIGIT

: TERMINATOR FOR TYPE ROUTINE
OPTﬂL DIGIT CQUNTER

:ZERQ FILL SWITCH

*NUMBER OF DIGITS TO TYPE
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:
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oEReEE BL] S S e E

(R2S NCE TRBLE -- USER SYMBOL

BANKS 0031eM Q4yug 1061+ 1121 14098 1420%
%KGRD m 8368 11563% 1164+ 1171» 1176% 1180+ 1255 1§70 158! 1584

GIN] u5] 911s
BEGINZ 00N0N2 946 1003 1023 1063 1069 11048 1388
%0{"3 gl 452 789 1111 11188 1433 1457

GINY | 113082 1132
BEGINS 004e4b 1143 11488
BEGIFS wms l‘l*agl i370' 1N44S

L
gg % o46x 1063* 13688
BIT0 = D0O00O0! 394¢
BITO0 = 0000O0! 3048 JN 1319
BITD] = gggl 93 1198 1271 1324 1598 1621
B% z ] 4
BITOQd = 10 3818 391
BITOMN = 000020 3808 390
BITOS = DOOOMO 3798 389
BITO6 = 000100 378s 388
BITO7? = 000200 3774 387 917 1033
BIT08 = 000MO0 3768 386 838 1154 1677
BITOS = 001000 3758 385 1655
BITI = 0000C2 393s
BITIO = 3748
BIT1l = OOM 3738
BITIS = 010000 372%
BITI3 = 371 1196 1;'71 1276 1326 1585 1598 1618 162l
BITi4 = 370 1110 1e74
BIT1S = 100000 369 570
BIT2 = 000004 3928
BIT3 = 10 3918
BITM = 290s
BITS = 389
BITe = 000100 38688
BIT7? = 387
BI18 = 3868
BIT9 = 000 385s
BPTVEC= 14 40is
CHECK 102 1316 15118
CHK 1 D0&52h 152§ 1533 16033
CoL i4 8318 1i48x 119N 1196 1270
CYCNT g34s 1151#% 1297
DF1 010310 B7S 882 889 19094
DH1 007707 872 1862
DH2 010016 879 18744
(Mgﬂﬁ: 010143 886 18908
D1 1 3268 1303+ 1307%
DTl 010270 874 881 888 13064
EMTVEC= 404s
EML 14 871 1851
EM2 007633 878 18548
Enas m 583 1378
= 3978 ce8* 629% B3B* BY7# 725% 72b% 733% A -1 785 786%

ESCAPE  D0ebM2 Bucs ig%: 1657
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1494 1562 1565
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SB2* 753% 1363%
S83x 755+# 770
584%
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S86* 770%
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* 603
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C70% 754%  1355%
S73% 757%  1356%
S74#% 756% 1357
C75% 135B%
576% 1359%
§77%  1360%
S78% 13bl%*
579% 759%  1362%
4yg8e 978 979
14628
QY7 999 1064%
984 1094
11e6% 1139 1339
gsss 971 976%
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1323 1332
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1112
1036 1968
748% 787%
1128% 1192 1257
1154% 1496
1317 1319
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REFERENCE TRBLE -- USER SYMBOLS

1039+

74c*
1140%
Sch*
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794
982*
1098*
1505*
1667
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oCcMSBB.Pi! CROSS REFERENCE TRBLE -~ USER SYMBOLS
RS =7%00C005 334s SS6 Sbix bu48 658* q77% q78x 9g0x 1087% 1088* 1090% 127S5¢ 127%
1278% 1279% 1280% 128} I¥16® 1423 1436 1514 1635% 1539 1541 1580 15S¢
gsg 1564 1573 1575 1581 1583 1603% 1786 1793% 1802% 1811¢% i8les 1814+
i815% 18l6* 1817 1836#%
Rb =% 000006 335: 337
-/mooc? 338
SEch 132? 1331 1337
58 1141 1340 13468
1345 13524
GVEC Y478
blix biox BISx 13428
cm 005156 b13x blys blb* 1347
LF 002654 g48s 94ySx  1062% 1395
SORRY (llel? 709 19964
SP =%000006 3378 519% s20 G2l €23 Sy S25# 528 S30% G3cx £38 Sob# 5574

C58% G59% S60* 56l S566% S67% S68 be7% £o8* 629 6£36% B37% 638

b4E* BSY bS5 656 657 6558 E74% 677% 678% 679 684 EBSH 686%
E87% 691 695 696* 697% 699 711% 71c% 713% 714% 715% 740% 741%
74¢ 743#% 799 % 745 746% TH7 % 748 771% 781% 782% 783 784% 785#%
786 7884% 789% 790 9]1x 9]o% 925# 984 992% 993% Q95 % 996%  1006%
1007% 1015% 10l6* 1029% 1030%  104i%  [094x  1192%  1193%  1194% 1195 1198%  1199x
1200 1201* 1e0ex 1203 1204 1205 1206 130ex 1303 1304 1421%  I43S®  1463%
I464%  1469%  1470% 1471 % 1472%  |1496#% 1497 % 1498 1501* 1503 1504 1611#% 1512%
1513% 1554! 1524*  1S25% 1526 1597% 1600 1603 1604 1605 1606 160S% 1B1S*

1620% 1623 1624* 1625 1644 1654%  1657% 16bO*  1bbl¥  1667% 1668  1B6Y 1683
1684% 1685 1686 1704 1705 1712%  1713% 1714%  1715%  [716* 1726% 1727%  1728#
1729 1732% 1784% 1785% 1786% 1793 1801 1803% 1804 180S5% 180b*  1B807% 1809
1811 1836 1837 1838 1839+
1;%8' 569 b2b¥* 653#% 760% 777% 924x 931%  1040%  1047%  1364%  1401¥  145b#
4174
4188
4198  1353#
936 19398

7 19548

93
9398 9390 iUSD'l 1118 1136 1408%  1419%
B4ls  [472 13?2! 15689

8398 1295¢ 1310
1221% 1223 13004
32548 326 1110 1159 1168 1221 1319 1324 1365 1450 1636 1642 1650
1685 1677

3668

3568

3558 365

354s 364

353 363

3528 362

351 361

3508 360

3498 359

3488 358

3474 357

3658

468 1450 1636
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26000
040000
100000

000010
000040

000400
001000
000014
006100
001772
001770
005334
002670
000034
0000 1M
002604

007240

001322

0025
00176M

MCS MEMORY MRCYL1 27(732)

344s

1159
1642

be0s

1169

325

20-CEP-76 [4:Y4B PRSI 43
CROSS REFERENCE TABLE -- USEF SYMBOLS

1365

15831

1407
1006

1475%
1172%

1648

1566#
1564#

1008

g4SH
13954

1653%

1565#%
1578
1646*

750

1041

916

1576%
1906

775

JO4

1594% 1595 1599%

1438 1442

1515

1179% 1272 1474
708 738 768

1011 1013 1020
1673 1673 17264

1585% 1906
1583% 1906

1042 1085 1717

933 1012 1021

1sg4* 1906
1635#

S17% 921 929

1475

1035
1749

17788

1049

1033+#

1839

794
1048
1829

1108

1037

1542
915
1092

1649

1045

1573 1576
919 93¢
1098 1104
1672

1399 1454




TEST MOS MEMORY MRCY!L 27(732)
OCMSB8.PLL

SLSTBK
SHULL
SOCNT

002602

888geR

— N

o
R o SR’

o
[ruvd

Q
©
—
~3
~
£

650#
Si0w
1783%

6b1%
530
1831

1188

918
468
17424
1687%
1691 %
1697%
S38*
§15
836

1730

1781%
4igy
789

838

923

18438
1787
1449*

1034

1688%
1692%
1698*

1791
“eo#
S1e

943

22-SEP-76 _14:48 PAGE S0
CRO55 REFERENCE TRBLE -- USEP SYMBOLS

958

179C*

1689*
1693*
1699

1795
480
978

1039

1819

1690%
1694
1700%

KO4

1051 1071

18458

1906
1695%  1B3b% 1906
1906

S40# S&7 628 637
1088 1218 1231 1237

741
1525

744
1668

747
1684

78¢
1714




TEST MOS MEMORY MACY!1l £7(732) 22-SEP-7b6 14:48 PAGE 52
OCMSBB.PL! CROSS REFERENCE TRBLE ~- MACRC NAMES

HLY 3218
SCOPE 3224
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TEST MCS MEMORY MACY!1 27(732) 22-SEP-76_ 14:48 PAGE 5S4
oCMseB. P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

ACD 480 525 567 628 63l 637 640 b41 637 741 744 747 782 785 789
800 912 975 978 99 997 1003 1007 1016 103C 10Se 1365 1088 1123 1ig4
1130 [131 1219 1231 1237 1273 1321 1326 1346 1439 1440 1471 1482 1485 1501
1519 15285 1589 1593 1609 1617 1654 1668 1669 1684 1685 1886 1714 1715 1727
1732 1;?3 1811

e

ASL 71 713 73] 164 1665 1666 1803 1804 1805 1806  1E7 1809
ASR 686 687 1689 1632 1693 1694 1695 1698 1899
83 8L eo 705 111 1700 1197 1227 1277 1301 1396 M7 1468 1481 1484 1487
i 1200 1533 4540 1SSl 163 ISP4 s IS%  lelS 1637  1e41 179 1800 182y
BG B33 1832
B %1 1074 1143 1338 1489
IC 696 678 703 711 993 1193 1195 1200 1202 1223 1269 1274 1322 1466 1S2l
1823 1829 1590 1594  1eib  1ked 1690 169 1700 1792 1802  182)
BIS 80 715 4198 1204 1205 120s 1279 1530 1531 1625  1B26 1827
BIT e 153 lle9 % b 1319 13 1wS 180 5% 1618 1636 1642 1855 1677
BITB 1795
BLC 1137 1330 1351
BLOS 1340
BLY 533 1833 ,
BNE 855 €25  ew4  BBO 692 972 931 994 109 1160  il63 1282 1320 1323 1325
1366 1498 1951 1637 1899 1SRl 1672 1591  1g08 1643 1Sk 1678 1703 1822
BpL 37 55 ed2 676 751 776 922 930 1038 1046 1400 455 1651 1798 1820
BR 28 B3 604 b3% 688 710 716 765 796 1023 1138 1167 1174 1178 1233
1393 1306 1317 1318 1331 145 1368 1418 1473 1527 154 1S58 1570 1580 101
1701 1720 1751 1780 1813 1835
cLC 593 93 1076
CLR 262 62l 639 853 674 733 749 753 7§ 756 777 893 837 913 43l
39¢ 1031 1047 1067 185 1148 iS00 1164 1168 1168 117} 1172 1177 1i8]  1i8e
eg 3R 183 1S oL D MM 1 17
CHP E9d  e32  &M3 704 %0 1073 1136 1142 1281 1329 1337 1339 1350 1467 1480
1983 1486 1988 1498 1532 1536 1639 (S48 1550 1560  iSe2 1571 1573  isBl
CMPB 528 679 Lo
coM 1140 1'61 1367 1415 1444
050 1133 1663 1744
DECB 32 1818 1821
ENT 32]
HALT 487 517 1109 1652
INC 119 13 led0 s 183
NP 449 451 4s2 470 790 1022 1141 1332 1370 1432 1433 1445 1487
ISR 485 527 534 BB 693 201 706 708 738  7e8 772 778 794 915 918
913 3, 932 934 93\ 940 943 982  98S 988 1004 1008 1011 1013 107
1020 1094 1035 1042 1048 1092 1095 1038 1104 1406 11l2 1281 1304 1316 1432
77 1g44 185 1se7 178 Isee 163 6V 648 1671 1673 1679 1707 1717 1730
MOV 3 "E  wr ws w9 w42 43 519 50 54 530 55 557 558

46
559 0 1 See 566 564 571 57¢ 573 574 575 576 s77 578 579
533 ggﬂ ggs 586 gB? Ses ggg S92 603 608 609 610 bll g%s bl3

743 745 746 748 52 -y 757 758 759 760 770 771 781 783 784




TEST MOS MEMORY MRCY!l 27(732)

OCMSBB.Pil
786
&
Y
119¢
1257
1307
1358
1420
1469
1498
lbg;
1713
MOVB 521
1787
NEG 1788
NOP 673
RESET 780
ROL S%4
1082
" 5
RT SSB
SoB 469
SuB B45S
SWAB 1688
ST 523
1045
1STB 515
X0R 1278
.ASCII 844
.ASCI2 843
1968
.BLKB sS40
.BYTE 51
101
1910
LENABL 289
-END 2033
EQUIV 32l
385
.EVEN 1905
.PAGE 408
REM 1
TITLE 230
WORD 410
823
838

22-SEP-76  ]Y:48 PAGE S5

CROSS REFERENCE TASLE -- PERMANENT SYMBOLS

P s e s s et -t Bt B et ot et et
“$$$‘8£r€$83%§

[y
~un

D)

OO L WO DD

788

1607
1890
1858
1996

773

1914

917
7
1040
1087
1151
1207
1270
1343
1364
1435
1476
1513
1553
1600
1676
1784
1653

923

7
1847
1089
1152
1208
1271
1344
1405
1436
1478
1514
1554
1603
1681
1785
1662

NO4

924

1620

1090
1153
1el?7
1272

1406
1437
1479
1815
1557
1604
1682
1786
1708

1428

967
1818
1059

1505
1125

811
849

925

168
1094
1154

leel

1710
1429
968

1610
1132

764
1702

-
~Noo O
L ;¥ o
N ok

P

360
393

856

812
831
850

937

1881

1108
1166
1229
1280
1349
1408
1441
1491
1817
1565
1606
1687
1801
1711

1430
963

1626
1ebl

361
394

891

813
851

1936

927
1841

362

902

816
852

946

1863
112

139
1297
1354
1412
1443
1433
1520
1569
1620
1697
1836
1779

1078

1706
1414

929
1946

1842

363
1846

819
853

947
9
o
i
1841
1302
1355
1413
1463
1494
1522
1575
162l
1704

1837
1781

1079
1733
971
1954
986
1843
364

820
854

948

i
1155
1243
1303
1356
1416
1464
1495
154
1576
1623
1705
1838
1782

1080
1747
930
1957
987
18494
365

82!
8ss

49

18ed
1188

1255
1306
1357
1419
1465
1496
1526
1877
1644
1712
1839
1783

1081
1840

1037

822
90!
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TEST MCS MEMCRY Ayl 27.73z) 22-SEP-TS  i4:N8 PRGE SE
{MS88.P1! CRISS REFERENCE TASLE -- PERMANENT SYMBOLS

ERPORS DETECTED: O
OEFAULT GLOBALS GENERRTED: 0O

* .SEQ/SOL/CRF /PRGNUM N, : T2(=DCMSBB
SECONDS

RUN-TIME: € 12 3 3EC
RN-TIME RRTIO: 87/20=4.2
CORE USED: 8K (1S PAGES!




