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'ABS
H

‘,ThiS pragram.is designed to detect Core failures on ha1f~selocted

lineS under wbrst CaSe noiSe canditions. (It' s use is intended for

’the PUP—8E W1th a ba81c 4K memory system.

i) A PDPSQE fidfiputer with 4K of m: ”ry.bI

storggei

:Initially the program is in ooré locatidns Zflfi-777 and in core

1" locations 7fi¢fl~7577.

VIDADING PROCEDURE

",:Load the program With thé
binary

loader (BIN).



OPERATING PRQCEDURE

There are two entries to the_pr0gramg These entries allow

the user to start by testing upper core (lflQfl-7777), or

start by testing lowercore (fiflfifiw6777); To start the

program:
1

A. Load Address with flesired entry address.

gLOAD ADDRESS 3 fiZfifl i Test upper core (lflflfi-7777).

',EEOAD ADDRESS ] 7fi¢¢§ Test lower core (fiflfifi—6777)

Bw Set switch register to deSired operation according

to the follOwing table.

SWITCH 5 fl (down)
'

E '

_1(up)

SRfifi
-

V

.Continue testing Halt after test.

SRg7
_

Relocate program Inhibit relocation

Cg Press key start.

NOTE 1: RIM and BIN are saved during this test and will

not be lest if the program is halted using-SRflfiu

INOTE 2: This program will alternate testing upper and

'

lower core uhleSs SR¢7 is set. During program.

relocation a comparison check is made to insure

no program loss.-



'ERRQRS

The contents of
a given memory test location should always be

[WSW or 7777 therefore anything other than IWW or 7777 will

1. result in a-test error halt. A relocation error halt will occur
I -:-‘if the relocation carparison check fails. .4

TeSt Error Halts
,

I

A teSt error halt is indicated byhalt address WX’X or 75XX.

If the link is set, the errOr occurred on corrplemenhed data.

lst halt
- The AC displays the contents cf the location in error

'-

Record the C(AC) and press key continue.

2nd halt- The AC diSplays the address of the location in errori
‘

7

Record the C(AC) and press key continue to resume testing

with the next sequential memory address.

Relocation Error Halts I
.

I, A relOcation error halt is indicated by halt address fl3XX or 712m

let halt
- The AC

displays
the contents of the location transferring

.

'

I
I

from. Record the C (AC) and press key continue.
.

7

2nd
halt — The AC displays the address of the location transferring

..

fr'cm'. Record
the

C (AC) and press key continue .

73rd halt - The AC displays the contents of the location transferring

to. Record the C(AC) and press key continue.

7

. 4th halt ~ The AC displays the. address of the location transferring
I

I

I

to. Record the C(AC) and C(MA.) . ”Manually correct bad

, core [location if possible; Load Address =7 C (MA) and
I

press key; continue to continue relocationa



REsTRiCrIONs

Starting Restrictions

The program may be restarted at 532% if theprogram is in lower core,

V

or at 7am if the progran is in upper oore. It Can easily be den-

1

termined where the progran is
by manuakly looking at a few core

.

locations

Opeung Betrtrons

None

The time to write and test the worst case patterh and its Carp-lament

'

in upper and lower core is approximately 1. second .

During program execution a 5 will be typed on the ‘ITY every
5 minutes

of program run time. This allows the operator to determine approximate
run time before a failure occurred.



SCOPE LOOPS V

_

TWO special scope loops have been provided in this program.
Before entering a scope loop run thecheokerboard.program‘wrfln

.

the halt switch up This willwrite
WOIS-‘E case pattern thru Core

'flfis mxme hxp reads the address in
the sWitches 6 timee before

oomplementing.
I

.A. LOADADDRESS-'«flSBGif program is-in lower core;
It,

7336 if program is in upper core

"B.. Set switChes=addrees to he looped on.

1C. Press key start.

This scope loop_exeCUted a Simple read, complement, write.

.A. LOAD-ADDRESS-‘ISSGl if program is in lower core i

g

,

i. 7361 if program is in upper core.

B. Set Switdhes S address to he looped on,

I'Cai'PresS key Start‘
WNOTE:

‘

The address being looped on can be changed simply by changing
I

I

the sWitdh settings. The previous addreSS'will be left

with 1ts Original centent



PROGRAM DESCRIPTION

A given core is Selected when the cdnbined currents of theyX— and

Y— selection" lines produce a magneto netive ‘

force which exceeds

the threshold for reversing the flux direction of the core . This;
I

occurs at the intersection of, the activated selection lines. All

other cores which are threaded onto. the activated lines will be

slightly dis'tnrbed ,Under marginal current conditions , Such

half~3elected cores might also reverse polarity when their states

are properly estainShed by the pattern which the Checkerboard Test:

writes into netmry .

When a selected core isin the 1 state. the read current'will. canse

it to reverse polarity and beccme [3. When the core is in the {3

_

state, the write current will canse it to become 1. Thus, the.

possibility of a reading error is greatest when all half-selected

cores are in the 1 state; a. writing error is most probable when all

the halfvselected cores are in the g state.

If a half-selected core, changes polarity, the error will be de—

tected when the memory location containing that core is tested by

the program. For a reading errOr , the contents of that core will

appear as a $3 in a field of 1's, and vice ”versa for a writing error.

Test pattern consists of alternating 4 nerrory cells

containing Vilma and 4 wary cells containing 7777. This. pattern .

_

is reversed every 491}? octal locations . (This test pattern is

generated according to the stringing of the stack and the wiring

of the memory SYSW. It is the same pattern for all 8E stacks).



0000 .1111 0000‘ 1111 ,

.
0000 1111‘ 0000 1111 1

. 0000 1111 0000 _1111

0000- 1111 0000 1111

.

.

»

;1111 0000 1111 0000

. Xmaxis _

.- 1111 0000 1111 0000.
». ,_

. 1111 0000  1111= 0000
1111 0000 1111; 0000 ._

«0000 1111 0000-.1111*

0000 1111 0000 .1111 f.
0000 1111 .0000* 1111
0000 1111- 0000 1111' \v!._

waxy-Ls (1416-11)

0., The abové array is interpreted as follows:
1A1 Positions on the y-axis repIESent obnschtiveoctal loCations
7‘

lin.memory from.¢fi thru 77..

.B,‘ Positions On the X—axis represent consecutivac octal locations

in.memory from ya hundred thru 77 hundred,



Program Relocation

PrOgram relocatiefi is governed by the status of switch register bit 7."

“With this Switch dam ([5 peeition) program relocation occurs each time

'

the test pattern and it's ocmglement have been Completely tested._ During

the relocatiOn a oonparison check . is made to inSuxe no program loss .

.

Test: e. Freedfire

._ The worst ease pattern iS Written, then each location is treated as follows:

a9 Read , (Implement, Write the location.

I

B. f Read and test the locetziofiw
‘

Co Read, (implement, Write the {loCatio ,;

D... , Read and test the location,

’

E. Go on to neXt location repeating Ann.-

After the pattern‘ is empletew tested, the cmtplerent pattern is

mitten and tested.
’

V

For further understanding of how the test is performed, refer to the
.

,

listing .



lCfiECKEQBOARD
° 66R§T

CASE

NOISE”

E66

666
E

66

MEMO
RY

(VER

’“

6AL16

V161

2-JUN'71

6666‘ 6661 6662 6663 .6266 6261 6262 .6263 6264 6265 6266 6267. 6216 6211 -6212” 6213_. 12214 -2215 2216 6217 22222222 .6222 6223 6226 2225 '6226-
2922' 22 2265661 -2662 29663 .6266” ,72227666” _;ag§6266 6262 6366‘ 6366 6666.6666' 6266 766667266 7624 2227 7952 5223 2262 2272” -7422 7524

‘

16212 ‘7646 5344

_2266ICHECKERBOARD
'HORST

CASE

NOISE'

F0

AMB
E'4K

MEMORY

(VER

2

iCOPYRIGHT
1971,

DIGITAL
EQUIPMENT
CORPORATION.
MAYNARD.
NAss.

IPROGRAMMERa
VERNON
FREY

/

‘

.

‘

ISH6=1

‘

_

HALT

PROGRAM
SAVING
BIN,

78N7=1

INHIBIT
PROGRAM

RELOCATION

;

f

/?ROGRAM
STARTrNc
AGGRESS

,

72222

.

7‘

TEST_UPPER
CORE

x7222

‘

TEST

LOWER

COREC'

‘xwuwxyx

NCP"

'

,

'

'

,

[HELL-6‘26?
LGOPZ

FGE‘REETAET

'27622,‘
7666

.

<

,

/CLA
U856

As

CONSTANT
7666

LCNTi:

766'

A63

”A

'

<'

iHiLL

6

TRANSFER
iCGN.TROL
COUNTER

LCNTEA

666

6266

.

-l/WELL
6

TRANSFER
76

CfiNTECL

LCNTSA

666

L6666N

'

/WILL

6

ERANSFER
6606

CCNTROL

LENAUlA
666

L666?

’

.

/H!LL

6

iNDIRECT
6666653

‘7

466

j

LE6$S

v

'

.

iTHiS

INET

MUST

6 E

IN

L66

266

L$H6A

.6666

‘

A

’

i3?

837

6

L567:

6666

2"

"w;

”9

'

{$6

617

7

K66667_'6666

‘

A

‘

”U

l

-

_

.

K7666:

7666

'672662

.7296-

I

.

.

-

.

.'

;

/cHEcK
HAL?

PROGRAM
ENXTCH
:

7'

.

:

'

~

:

LSR66§

L63

_‘

AN6

'

L222:—

2NA_CLA

'.,

2M6~

E2227

262

-

LHILG

,

<

‘

‘666_

_L6ES§N

76602

ZN

L0

4

6232022
BIN'

6LT.

_'

'

‘

1“

'76602

IN

NI

<

-

‘

'

/HALT

sN‘zs

OFF

.6 ZCHECK
1N6:
SIT

RELOCATION
 66ZTC6

L66 67a

LA§

._.

'

AND

7

L667

SEA'CLA JMP

LcoEz

v/ENHIBLT‘RELOCATifiN

21332

266E

1



/CHECKERBOARD
Q22? QZSQ @231 Q232 2233 Q234 9235 Q236 2237 5242 @241 Q242 6223 9244 QZQQ Q246 92472252 9211 19212vazgs 1254 1215 1295 9297 *1211 1211 Q26? QZQS 2224 2225 'QZQQ Q22? 2272 Q271

'woR2T

CASE

Noxsa'

FOR

MM3~E

AK

MEMORY

4212 5242 5251 5126 1292 7914 763Q 2212 3632 1222 1213 3212 1211. 3211 1212 3213 4312 $6127 2222 1213 'QZQZE1211QZQS121a 32 94 13Q2 5211 1111‘ 1291 3212 3223 1221 '3224 2322 5622

LRELOU.
115

LRELGDa'JMS
JMS

LHILO

JMQ

LRELQU

JMQ

LRELOD

I

(VER

)

PALiQ

IPROG

IN

LO

2

IPROG

IN

HI

MQVE

12

HDVE

QQQN

3

ICHECK

F02

PROGRAM
IN

UPPER

0R

LaHER

MEMBQY

LHELO,

Q

1

TAD

,wi

11; SQL

CLA

ESQ

LHILO

JME

I

LHILO

I

IQXXX

02

7X22

I821?

1?

2208

TN

LQ

IPQOG

IN

HI

IRELOCATE
PROGRAM
TO

UPPER

MEMORY

LRESBN

TAD

K7262

DCA

LCNTi

TAD

KQQQQ

DEA

LCNTE

TAQ

QQQQQ

'QCA

T

-

LCNTQ

JQQ

LQELQ

JMQ<E

KQQQQ

I I

LSAVQN

TAG

K72QQ-

'QQA

LCNTi

-?A§

EQQQQ

QCA

LCQTQ

TAG

QEQQQ

QCA

LCNTQ

JQQ

LEELQ

JQQ

I

KQQQQ

I [SAVE

BIN

AND

21M

ENTO

PAGE

9

I LS
AVQN.

Q

.

A

TAQ

KQQQQ

DCA

LCNTi

QCA<

LCQQQ

TAD

KQQQQ

QCA

ECNEQ

JMQ

,

LQELQ

JQQ

I

LSAVQN

I I

IRESQORE
BEN

1170

9111.31

znéga ICONTROLS
QQQ

QQANSFEQS

IPAGE

1

CA

1919:

28

CA

IRELOCATE
QROGQAM

xgmg

10

2208

IN

UQQEQ

MEN

IRELQCATE‘QROGQAM
TO

10121

QEMOAY'
ISAVE

BTN

INTO

Page

a

lnéQQ ICQNTROLS
QQQ

791112115

IQAGE

i'fiA

IPAGE
28

CA

IRELOCATE
PE
QQQAM

IJMP

T0

2206

IN

LQQEQ

HEM

I”
ZQQ ICQNTROLS

EQQ

TQANQEERS

IEAGE

5

CA

-IQAGE

31

CA

IRELGCAEE
BIN

INTQ

EASE

Q

11351915
BEN

ANQ

111

1111

PAGE

31

V

"LgH‘
1.

21:32

EASE

1’1



‘/CHECK5QBOARD
7w6R§7

CASE

chsE'

FDR.MM8~E
AK

MEMQRY

(VER'

“4

APAL16_

‘v141_-

2EJUN371

@272 @273 9274 '0275 @276 9277 Usaz aszx @362 9353 $334 9325 9366 0357 $319 @311 5312‘ @313" @314. '6315' @316 9317 5323 9321 5322‘ 9323 5324 3325 5336 .9327 6339 @351 @332“ 3333 4&334 @335 5336' @337 EEAE E341 @3A2' @333

@926 1261 32%2 3204 ;221 32E3 4322 5672 6966 iéfiA3683 1664: 7441 1693 76424§20 2264 ZZQS 97$99 ,ZZEZ '53E3 5792 EEEE‘ EEEA 74%?72Q6 1294’ 7492?269gaEE .waazi ’TZQEE293 EAEZ EEEEL «5729 E55?- Egié‘ 156% 8357 ‘1361' E351

LRESBN: I LRELO: II RELQCAT1ON LXFEQFE IE I'EPASSA

E TAQ DCA DCA TAD DCA JMS JMF‘ a 7A0 DCA TAD CIA TAD SEA JHS 13% 13% N09, 15% UN? JM? E_I7E9 HLE: CLA7A3 HLT flLAv TAD TEL? ELA. TAE -UE7 .EEA AME

'ITTEEQUT.E'
ESE UEE] 7A6 DEA. TAD JME

K76EE‘ LCNTi. LCNTB K7666 LCNT2 LRELU
7

LRESBN

V/RELOCATE
EUBROUTINE

.,

I

LCNT3 LCNTZ
x

Lc~73
a». I

LCNTZ'
CLA

.

LXFERF LCNTS LCNTZ LCNTi LEELc+E
'1

LRELQ FAILURE'HALT‘ROUTINE 1

LCE7E LEN7E'
z

,

LCNTZ‘T ‘LCNTZ
CLL

_

x

LEEEEE .LCNTLSEEELM7§E LCNT K215ETREUS'j

I
Zflfl ICGNTROLS

26$

TRANSFERS

IPAGE

9

CA

IPAGE

51

CA.

.

IRELOCATE
BIN

xwro

PAGE

31

ITRANSFER
FROM

ITRANSFER
T0

.ICHECK
TRANSFER

ITRANSFER
FAtLED

IINCREMENT
FROM

ADDRESS

IINCREMENT
7o

ADDRES
S

I

ENCREMENT
TRA NSFEE

C

ONTRGL,

ITRANSFEE
COMPLETE

(1E7

HAL?

a

FROM

EATA

a,

IZND

HALT.

FRoM

ADDRESS
‘70

QATA

%

I339

HALT'
Ea

iETH

HAL?

70

ADDRESE‘

egeigngv
E

E7EU7EE-GE
EUU

TIME

INGT

5;Miwu7gs
7g7_

IRESTORE
COUNTER

 £€9

21:32

PAGE

1»:



/CHECKERBOARD
‘wofifiT

CASE

Naxsa"roa
MMs-z

4K

MEMORY

(VER

:)

@344 Vfl345 9346 @347 $358 @351 @352 ‘E353 @354 @355 6356 @357 .9369 6361 9352 2353 6364 6365 2355. 53$? '637@ 93?1 9372 @373 9459 $431 9492 0463 9434 $495 $456 @497

5-

@415. ‘5411 @412 @413 6414 ,5415 6416 @417 @429 @421 @422

g362 $351 $363 $351 §¥14 @026 6%46 6241 5353 736% 5751 9433 645% ‘6215 5212 3255 @355 gagg 7399 1365 1211 @231 3235 @639 sgzé 5225 7725 7743 @523?33g @925 398% wage fiflflfl V5269 ;flfi6 ?609 mafia g2§5 42§3 1253 1312 @214

LTRAMSa LCNT: LM753: K215:

"

K212: K255: /

TAG JNS fAO JHS JMP 2 TLS TSF 4M9 CLA JMP

CLL I

*1463 wiégg 213 212 265

150‘?0
PAGE

3

V Lseng{ @466 LM4; Lfiéfi. fiLEfiEM; KLkfié: ngfiig LMAGfi: LCNTQ: .LCNT5: KKBZQQ: K1399: KK76359 LINfiBEI /)HR1?E
PATTERN
1

1. Lwa,

JH$ CLA, <TAB YAE- ANO 65A 4MP“ JM? JM? -4 ~45

K212 LTRANS K265 LTRANS LSREQ LTRANS
2

OR

PAGE

29

CLL

LENflM' HAKA 8 4M5 JMS fAD TAB AN3

.*1 9’2 Kflzfifi K7663 LiNADi .LINADi‘ Lwfi .Lwnc NTD

MEMSRY
LucaN‘ -LH?HEM LQRMEM KKQEfiQ KKVéfifi

PAL:?

/LF /5 ITRANSMIT
CODE

ffiAIT

FOE

FLAG

ICOUNT
5

MINUTES

ICR /LF /5 lzxxx

0R

7xxx

)aazm
OR 72fl3_ .xufizxz'pavrzfiw v/HRITE

CGMPLEfiENT
'ch

END

MEN

ROUTINE

[HZ

END

HEM

ROUTINE

IENQ

MEN

ROUTENE

ZSTART
waxra

ADDRESS

IHRITE
2

PAGES

xwazra
4

ADDRESSES
IINBXRECT

ADDRESSING
»/CQRRECT-WR1TE
CUNSTANTS

{WRITE
PATTERN

XEXXX

0R

7XXX

21332

PAGE

1‘3



’CHECV7“80ARD'°NOR$T.CASE
NOISE”

FOR

MMBQE

4K

MEMORY

(VER

”"~

FALiB‘

V1417”

2.JUN-71

21:32

‘FAGE

1,/””

6423' B424 _a425 .z426 Z427 E439 E431 3432 @433 $434 9435, 'zaaa -@437. 0449' 6441 @442 fi4é3 $464 lsaas@446 mag? §4§@ .9451 $432 @453 @454 @455 @456 ‘zagv 946% Mwaél @452@4g3 'fi4é4 ‘Qééfi@4@6 * @éé7 vg47g @471 @472 .fi473

3215 ‘5515 é2§5 £255- 12531?12 azia 7261I 3215 5615 @969; $2§5 .7fi24‘ 763% 5257 1213. 32%? '$264 3236- @5351 i295$23632%? '5635 gage5261 6939 12%5 $253  §279¢ 1293' 3?;943:1£3Q$_.fEzig- gaéa ééaé ;12@3 3216 saga g3;;“_h_
V/ LHRM69

QUCA

LINADZ

,

'

_

_

JMP

I

LINAD?

,'

'Xflbgfi”0R
7490

{I

,f

.

-

.'

V

.

,

iNRITE

CGMFLEMENT
PATTERN
INTO

MEMORY‘

I

‘

<LHRC2'.

JMS

Lwcow

J

ICORRECT
WRITE

CONSTANTS

4M5

_

LHRMC‘

-

/NRITE
COMPLEMENT
PATTERN

TAD

LHRMEM'-"

IEXXX

0R

7XXX

TAD

KKflZfifi

_-

AND

KK763$

IAC ECA

.

LINADZ

'

‘

"

JHP

I

LINABZV

lflfifli

OR

7401

IUPDATE
Haifa

CONSTANTS

LHCON:

,Q*

.

.

h

‘

'

‘

TAD

‘

,~1-;

.

xaxxx

0R‘7XXX

RAL vsiL'CLA

=

.

,

‘

JM?

_

Lwcoml

IPROG

1N

UPPER

HEM

TAD

Kigflfi'

.

IPROG

IN

LOWER

MEHr

fiCA

.

LMAQE

.

ISTART
HRRTE

ADDRESS

YAD

‘

KLENEM'

_

._

_

aca

-

szag-

j

~

'

-/END

MEN

ROUTINE.
;:

Jfig

I

LHCDN

,

'

'

A

'

.

.Lgcawia
$53

KLAAA

56A

‘LENei

yawn

MEM

QOUTINE

wag

Lfiéfifi'

{START

WRITE

Aoaazsg

JM?_I

L%CGN

°

_

.i

1'

.

.

;

"'-'

_

iwgi?E
fiA?TEfiN
QE_HRIT€

PATTERN
fififiPLEMENT

/.

_

‘

.

._

'-

'-

kHRHEMa,g

.

-

‘

'Jfig‘

_

LWiQiQ

iHRITE~PAYTERN

$A6

'

a“;

I

'

'

.

-

.

USA

.LHQfiEH

,

/$TQRE
RETURN
fiDfiRESg

JMQv

LHQlfil

{

/w9172
CfiMPLEMENT

Lwlfiifi:
TAGZ‘

LMég

'-

xwgg

-

66A,.

Lcwvg.

'-

zwazva
2

PAGES

.

JMS

Lwamz

.

J.

inITE
4

woaas

or

6NE$

gmg.

L%§ERQ

«

-£wRITE
4

WORDS

0F

EERQS

:$%_

.LCMTé

gfifi-

Lwifiifiég

,

.

gag

z

LENBi

-

<

vififlfi

6F

MEMGRY?

Fgwfiifiis'?A§

Lfiéfi

'

zmég'

ch‘

"

LCN?§

f

I

/WRITE

gvaCESV.

JMS'_V

‘nggaa

XHRITE

4

WORDS

0F

EEQCS

JMS‘

LWQNE

.

'

-JWRETE
4

wages

or

QMES



/CHECKERBOARD
'NQR§T

CASE

NOISE'

FDR

MMBwE

4K

MEMORY

(VER

_)

@fiiifi

'iid

Ewgw*

"1

21332

@474

22:3

152

LCNTé,

@475

5272

4H?

Lwfi1a1*2

6476

4696

JMS

i

LENDi

/END

OF

MEMGRY?

@477

5261

'

JMS

Lwlfiig

95mg

9339

LNZERO:
a

.

_

@531

1222

TAD

LMé

..

-

zga

@562

3:11

'

BCA

LCNTS

lwfiiTE

é

EERUS

zsa3

36%7

USA

I

LMAon

@594

22%?

.

.

152

VLMADD

/ZNCREMENT
MEMORY
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@595

vase

.

NO?

'

‘

0536

2311

A

-

Isa

LCNT§
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53%3

4M9
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5769

JM?

1

LHEERO

9511

9299

LHONE.
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@512

1222

‘

_

TAD

LMé

.
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£513
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-

DCA

LCNTS
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4
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@514

7249

.

'

51A

_

‘

‘
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3627

DCA

I

LHADD

,

.
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'6516

2227

.

'

18$

.

LMAoa

-

fINCREMENT
MEMORY
ADDRESS
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'

-N0fi

-

-

$529.

2311-

152

LCNT5

.

9521

5314

'

JMP

LNONE¢3

9522

5711

_

JMP

1

LHONE

,

ICHECK
FOR'END
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MEMORY

5523

@066

LENDM,_

a
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-TAD"
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_
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-

_
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.

.
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i

.

LENDM
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_

.
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1

‘
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-
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‘

a

_
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V

.

‘

TAD
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764%

v

‘

‘
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9534
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'
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I
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.
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I
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-

‘
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'
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-
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-
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"

'
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LSNAfiD

'
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6772
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.

;
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.
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.
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.
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.
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.
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ICHECITT20222
6551 6552 6553 6554 ‘2555 6556 6557 '6569 $561 6562 .6563 29564 ”@565 '6566 7657? «2571 22572 ’6660.' 6691 56662 ~2222 6664 6665I2522 ~2227 ~2612 sfiéil 6612 2613” 36614 22615 2612 2617 6621 .6622 6623 2222 6627 2222
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_
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-
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-
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f

_

;
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-

-I.
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[LG

END
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ROUTINE
*
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.

"
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END
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1
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AND

I
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I
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AND

I
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AND

I

LSHADD
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I

:

DCA

I

LSHADD

JME

.
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'
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DCAL'

LSHADD

"

ITEST

ADDRESS

TAD

I
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'

‘

DCA

I
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”TAD

I

'LSHADD'
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.

.

705A

I

LSHADD

3MP_

LSCOE?

IUSHADDa
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.‘
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.

'

'

IREAO

AND

TEST
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JNP
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 -

v

‘/READ

AND

TEST

COHELEMENT
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-

.

j

‘

'

IEND

TEST

ROUTINE

_

2757202
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'

,

M
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‘

i

_

.
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2
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.
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2
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*

.

;

72227

2

200225222

'2212227
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'

-

~

.

v
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I IREAD

AND
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PATTERN
CONTROL

I

.

_

LESTD'
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_

ICQRRECT
READ
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'
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ELEMEM

‘
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I‘IREAD
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r

-

.
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“
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,

'
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-

262.1

'
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IIEEEE
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2
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'
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-
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_
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-
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/CHECKERBOARD
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CASE

NOISE‘

FOR
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4K

MEMORY

(VER

a)

2631 9532 6633 @634 8635 @636 6637 '9649 9641 6642 @643 @644 @645 6646 @647 66566651' 6652 9653 B654 3655- 756569537 $665 Eééll .3662 @663 fiééé 5665 6666 @667 9679 @671 $672 2673 @674 66?5 6676 @677 a7zg 97919792 @733 $754 @735

5627 5633 @226 seam gzge 7234 7639 5246 1212 3267 1224 SZQE 5634 $225 3296 32E7 5634 eaga;j§269@555” 125% 3252. ~5§11 1263 $3161292 32:1 1637 716% 36E7 i687 766g 4352 16E7 7249 $667 $667 7191 764% -4352 2297 7&66 2311 5264 2219

/ IUPDATE / LRCON;

JMP JMQ $29 6 TAD RAL SZL JMQ TAD DCA 7&0 DEA JMF

LRCONi:

TAD

I I :LRMEHE LGNE: LONEli

DCA DCA JMP JMF

Lalaia.
TAU OCA TAE JfiCA 7A6 CfiA nca TAD saa

I I

6

CLA
'1

-

JMP'

LRHEHC:
E

-

‘

TAD- ,wfiCA.
E

_

.STL '1‘
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JM8 TAD CMA DCA TADIACVCLL‘ sag Jms

I I

.
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CW2 .*1

READ

CONSTANTS .«1 LRCONI KKififlQ LTSTAD- KLENDT LENDZ LRCON KLBBB LENDZLTSTAD' LRCON 'Laizia .91 LafiiM Lfigifii Lfiififl LCNYé LMEQ LCN?7 LTSTAD LTSTAQ LTSTAD LHALTC_gTETAD ‘LVSTADf LTSTAB LHfiLT LTSTAD‘ LQNT7 LONE*2' LCNTé

PALiG

V141

2-JUN-71

21:32

xpaoc

1N

UPPER

MEM
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IN

LONER

MEfi

/ADDRESS
6?

TAG

LfifiSg

/QXXX

OR

7XXX

lPRQG

IN

UPPER

HEM

IPROG

1N

LOWER

HEM
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TEST

ADDREfiS

{END

MEN

ROUTINE

[END

HEM

ROUTINE

lSTART

TEST

ADDRESS

IREAD

Aag

TEST

PATTEfiN
0R

PATTERN
COMPLEMENT IREAD

ANQ

TEST

PATTERN

ISTQRE
RETURN

Aaoazss

xaaao

AND

TEST

COMfiLEMENT.

[919$

"

‘

/READ

ANS

TEST

2

EAGES'

/*4 {READ

AND

TEST

4
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£7531

ONE

COMPLEMENTED
,

xths

LOG

FAILED
READ

AND

TEST

/TEST

ONE

iTHIS

LOC

FAILED
READ

AND

TEST
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/CHEann90ARQ-UMGR§T
CASE

NQIS€9

FQR-MMBwE
4K

MEMORY

(VER‘

57§6 9719 @711 $712f @713 @714- $715 @716_ @717 572%@7217 @722' °@7223 e724 6725 6726 @727 a7aa~ e731 gflfifii $734$ .3735 9736 ~z7s7~ Q7éfié 9741 $9742 @744 8745 67d6 6747 @751 fi7az, Q7§3 6754@755 @7%6_  ®7§7  ®7§6' -w751 a7é2
5&13 gage 526% 1223 3219 3222 3Z1: 1667 ~7Q4fi 36E7 1667 7221 76é$ 16W? 714g 36%?1697” -7¢49 6392 2237 793%? 2211~ '9335 333% $2621. @635' 'fiéii gfiflg? i697 vzaz‘‘1ZE7,74fi2‘ $742' @Q@3.-26%7 7432 7399

'1 .1

‘

_

‘LHAL7.-
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7aéa
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F»

‘?%92""
'

1
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QM? JHS
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TAD- DCA

ILZERO;

TAD DEA

LZEROI:
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HAL? TAD 'HLT .CLA 'Tfifi ‘HLT' Cké JMP
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f

_

.
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*LHAL?C9,E"I ,

-TA@ 'TAQ HLT cLA .JM?ema. ag?_ ffiLAV

LEERfi
I

,LENDZ LRlEiE LMififi LCNTé LM94

.

LCNT7'
I

*

LTSTAD'
I

LTSTAD
I

L?STAD
STL

"

CLA

LHALTC
.1

‘LT57AD.
CLL

.

I

-

LTSTAD
x

LTSTAD
CLA

.

;

LHALT LTSTADf LCNT7' LEERG*2‘LCNTéflLQNEV.
z

LENEQL%91%1

QALIB

Viéi'

EwJUNn71

IENDfiOFVMEMORY? xmo /~1za

‘

_

'

xaon

AND

TEST

2

PAGES

/-4 /READ

AND

TEST

4

Aasazssss

/TEST

ZERO

COMPLEMENTEDI'

{

/THIS
Loc

FAILED
READ

AND

TEST

7TEST‘EERO

'

,,

.

.

xruzs

Loc

FAILED
REé5,ANB
TEST

 /END

QF'MEMORY?
/N0

ROUTXNE
roaiaATA

FAiLuaE

i

LTETAD‘  LTS7AD
I

'.LHALTT

'
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MALT

3_BA9.6ATA
xzma

HAL?

z

3A0_L06ATION.

ROUTINE
FGR‘SQMPLEMENT
DATA
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I
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CLL 1.
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a
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HAL?
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/CHECKERBOARD
'NOR§T

CASE

NOISE'

FOR

MMBRE

4K

MEMORY

(VER
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fi7é3 @764 @765 6766 @767 6779 B771 9772 9773 @774 @775 763% 7951 7332 76%3 7694 7aas” 7626 7937 7610 7611‘ 7612 7313 7914 7215 7EL§761? ynze 7621, 7322. 7623 76247925 ?E26' 7627 .7630 7931' 7%32 7633

638% 12%? ?64@ 5753 5952 @022 12%? 1212 7649 577a 5952 7536 7395 769% $235 325$ 799% 5364 5336‘. fiflfifi maza‘9229 $35@ 72%6- 7694 92%? -79595225‘ 42§2‘ 'gz?2- ?492 7¢m4 @219 764% 5364 fi2§2 $242 #5251 @999 12§2

/ {END

0

I LEND?: L888: fi7fiflfi C7699; HCNTZ: HCNTE: HCNTS: HiNADi «$5Hgg H5W7; 6923a: E?3§§: 372332. I ,xcwzcx/H3393; i f/CHECKI ‘HSR67; / i HHILQ:
F

MEEGRY

ROUTINE
E TAD

,

LTSYAD

SEA

CLA

4H?

1

{

LENDT

JM9

1

LRMEM

E TAG

LTSTAD

1A6

KKifififi

82A

CLA

4M?

I

L888

JH§

z

LRMEM

N0? 7666 -TAD

9&3

BOA

7fififi

N0? ng

Hsapz

gap

HPASS

é§@§«

.

992% <52afi nfigeg 7269
Q -H£L?-paesaAM §uxch LAS

'

.

ANB

stfil

rSNA

€LA

4M?

v

.

H5fifi7

J%$-’

HHiLO

4&3

<

RREsEN

HLT .INHIBIT
RELocgfzoN'Sw1¥CH';

LAS .AND

HSW?

‘SEA

CLa

-

JfiP

fiGfiPz

JMS

HHXLfi

JMP

HRELGU

JMP

HRELGD

fl TAD

0‘1

aALlw

V141

EvJUN~71

{MGRE

MEMORY

TO

TEST

IEND

OF

TEST

ififiRE

MEMGRY

TO

?EST

{END

OF

?E37

‘

/NILL

a

JMP

H5092

F9?

RigTfifi?

/CLA

USED

AS

CGNS7ANT
76fifi

IHZLL

3

TRANSFER
CONTROL
COUNTER

_/HiLL

3

TRANSFER
?G

fiQNTfiOL

IHILL

a

TRANSFER
FRQM

CGN?ROL

{HILL

8

INDIRECT
AEDRESS.

/THrs

3N3?

MUST

BE

IN

LOC

7ama

Isa

BIT

@

‘

<

ISR

Bi?

?

'

IHALT.SW
is

or?

/paoc

IN

Lo

A'RES?GRE
BIN

'xpaac

IN

a:_

l/INHEBIT
QELOCAYIQN

-/PRQG'IN
L0

ijovz
U?

V/paos

IN

HI

~

MOVE

DOWN.

lCHECK
FOR

PROGRAM
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UPPER

0R

LGwER.fiEMGRY IQXXX

0R

7XXX
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ICRECV”“ROAR3
133331

CASE-NOISE’
733

3333:
AR

MERGRY

(VER.

'”

=RAL13

V141

.7634 7fi35' 7336-' 7937 .7349' 7331 7332 7333 7333 7333 7333 -7337 7333 73317352 '7333 7E85 7&36 7337_ ,733317361 7932 '7333 7634 7935 7967 7970 7371 -7372 7373 7373 7675 7373 ‘7377 _7133 ;7131

-?RRR 73332232 5632 R2727 '1?133232- 1211RERA 1212 32333332 3612 32fi2 12133232 i?113233;1212 ‘SZRA. 3392 ‘3333 1231 -32R2 SRRS -1291 SZRR4352 5632 3333_. AZRA 32R2 ’RZRR12R1 RRRR» ‘ASR? 256?297

[7‘

.

u.‘

.

A.

,

IRAVE

BIN

AND

AIR

1R70

7333.3"

7

RAL LSRL‘CLA 132

HHILO

JMR

I

HHILO

I / RRELOU.
333

333333

7A3

c7233

DEA

‘

H3371

733.-

{33233

333

HcNT3

-7A3

~37333

DCA

-

33372.

338

RRELG

5JRR<1

c7333

/

xsxzw

IF

RRos

IN

Lo

/RRoc

1N

HI

lRELOCATE-RROGRAM
To

UPPER

MEMORY
IRESTORE
BIN

I

NT6

PAGE

31

I”
”ARE /C6NTROLS-6Efl

TRANSFERS.

7333231
CA

/RAGE

28

CA

IRELOCATE
PROGRAM

xamp

TO

pRos

IN

URRER

REM

IRELDCATE
PROGRAM
TO

LONER

MEMORY

/HRELCDA
333

RSAVBN

‘

'

.

TAD‘

C7233

iDCA

33311;

TA65‘

33233

333

-

30312,

TAD

C7RRR

.3333

33373.

*JMRL-

RRELRV

3R7

1

'33233-
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R". TAE

'
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'DCA.
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66A

,

RENT?

TA6

CVRER
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,
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RRE L3

JRR

I

RSAVBN

R j

.

RREAARA.3

,

<

_.

_

.

-

'

.

733

37333.

333

33371'

DCA

33373

733

37333

333.

.RCNT?

J33

RRELQ

_

JMR

I

.

RRESRN

/SAVE

BIN

INTO

RAGE

R

lwéflfl lC6NTROLR
666

TRANSFER
3

'77A
GE

1

EA

'77333

23

CA

,

IRELOCATE
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.

AJRR

TU”RROG
IN

LARER

MER“

iv
329% RC6NTROLR

 2%9

TRANSFERS

IRAGE

R
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"

'IRAGE

31-CA.
IRELOCATE
31M

IRAQ

3333

3

RRERTQRE,RZN
AND

REM

INT6

RAGE

31 ‘7133373337 3313 233
73333733 3
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R
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,

/RELOCATE
BIN
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21:32

PAGE

1-77T°



~~..»~~m‘ ~..~W~.....»m..w.--m”Mu”.
, , . .. .. . . .. . .. _

. ..... ..
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CASE
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4K

MEMORY
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a)

PALiw

ygéi

z-Juwa71

21:32

7122 7153 7194 71E5 7136 7197 711% 711; 7112 7113 7114 7115 7116 7117 ‘7120 7121 -7122 7125 % .?137 '7133 7131/ ?132 71337x3471fi3 ?&36 7137 7149 V141 71¢? 7143- 7144 7145 7146 71¢? ?153 7151 7152

Qflfifig6€4 SGES $664 7941 1693 7649 va§2e 22E4 2293' 79$9 EZQE @393 5782 9699'16a4 76§27239$294 ¥452 72QQ $§fi3 7992~722a-1293 7482 73992 5?2fl 3357‘ 931413éaj 3397' 13§1 43§1 $3524351 1363 45515314 2393 .6646
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,

_

.

_

J

V

fTYPEOUT
A
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EVERY
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/ IRELGCATE
SUBROUTINE
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aALT

ROUTINE
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I
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‘

HTRANS 02$2 HTfiANS €255 HTRANS H3R6§{
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HAL?
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FROM

ITEANSFER
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{CHECK
TRANSFER

lTRfiNSFEfi
FAILED

IINCREHENT
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AEDRESS
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TO

ADDRESS
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/TRANSFER
COMPLETE -FROH
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i
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HAL?
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-
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fi
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5

MINUTES
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ICHEC/
'40444-444447

CASE

NOISE'

444

MMB
a

4K

MEMORY

cvca
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4AL14
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7153 7154 7155 7156- 7157 716% C7161 7162 -7163 7164 7165 7166 7157 717% 7171 7172 77173 7244‘- 7241 72C? 7253 7244 7295 7244~ 44474 4214 4241 7212 7213 7244 17214 7247722% .7244 7242 72447224] -7225 7226

4441 4343 7344 5741 4444 @315 @212 $265 4345 EBEQ 7344 4445 1:11 CQCI32C5 5535 72%“ 3C16~ CZESW 7774

'

774C CCCC 4834 QCCC 4444 '4444 M4444. 4444,1444 7638

7215’ 4444.
44444244.4243“ 4&12 44:44414 44g4 ,5235' 4255

47244.

754

.

JM9

9

”'1

CLA

CLL

JMC'I

.HTCANS

HCNTs

414C?

HM755:

”1452

3215:

'215

3212?

212

5265:

265_

I

_

/40

TO

PAGE

2

44

4442 29

7

7

V

.

44042,

JM4

'

.41

CLA

CLL

TAD

a?

TAD

‘

c4244

AND.

07644

004

HINADl.

444

1

‘414441j
_444'

'

444

i

.

444

-

HHCC

:MCa'
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CCECCM4
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CHCCCé
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CENDCa
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.fim.

HCNTCs
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