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1. ABSTRACT 

The PDP-8, 8/I Memory Checkerboard diagnostic tests memory for core failure on half- 

selected lines under worst case conditions. Its use is intended for basic 4K memory systems. 

2. REQUIREMENTS 

2.1 Equipment 

A standard PDP=8 or 8/1 

2.2 Storage 

There are two versions of this MAINDEC. The Low End program occupies locations 0005 

through 0150 octal, and tests memory from 151 through 7700 octal. 

The High End program occupies locations 7430 to 7573 octal, and tests memory from 0000 

to 7400 octal. 

2.3 Preliminary Programs 

The RIM loader must be in locations 7756 through 7776 octal. 

3. LOADING PROCEDURE 

3.1 Method 

Load the program with the RIM loader. 

a. Turn off the Teletype reader. 

b. Set the SWITCH REGISTER to 7756. 

c. Press LOAD ADDRESS, and then START. 

d. Place the program tape in the reader and turn on the reader. 

e. When the program has been loaded, stop the computer, turn off the reader, and 
remove the tape. | 

A, STARTING PROCEDURE 

4,1 Starting Addresses 

0005 Low End Checkerboard 

7430 High End Checkerboard



4,2 Control Switch Settings 

One of the four possible patterns that can be written in memory is obtainable by each of 

the following SR settings: 

a. 0100 This setting is ued for the standard PDP~-8 core unit. 

b. 0101 This setting is used for the standard PDP-8/I core unit. 

< ooo | These are for special core units from other suppliers. 

d. 0001 

4,3 Operator Action 

With the program in memory, set the SWITCH REGISTER to the starting address , 0005 for 

Low End or 7430 for High End. 

Press LOAD ADDRESS. 

Set the SWITCH REGISTER to one of the four settings given in Paragraph 4.2 to obtain 

the correct pattern. For most PDP-8's, this will be 0100. For most PDP-8/I's, the setting will be O101. 

Press START. 

The program will run until an error is detected, or stopped by the operator. 

5. OPERATING PROCEDURE 

5.1 Operational Switch Settings 

See Paragraph 4.2 

5.2 Subroutine Abstracts 

The program writes the selected pattern into the area of memory to be tested. 

The contents of each word are then read, complemented, and written back into the same 

location, until the contents of the entire area have been complemented. This procedure is repeated 

14 times before the contents of each word is checked for incorrect bits. 

Error checking begins by reading a location and checking for incorrect bits. 

The contents are complemented, written back into the same location, and rechecked for 

incorrect bits. 

The original contents are returned to the location, and the next sequential location is then 

checked. | 

After all of memory is tested, the program writes the complement of the pattern and proceeds 

to check as before.



5.3 Operator Action 

See Paragraph 4.3 

6, ERRORS 

Any location containing an incorrect bit will create an error halt when detected by the 

program. The contents of a given memory location should always be 0000 or 7777. Anything other 

than 0000 or 7777 will result in an error halt. 

6.1 Error Halts and Description 

Two halts are provided for each error, and are described below. Two addresses are given 

for each halt; the first is for the Low End Test, and the second for the High End Test. 

C(MA) 

0124 
7546 

0127 
7551 

7. RESTRICTIONS 

EIA 

7.1 Starting Restrictions 

None 

Tag 

El 

EIA 

Description 

A memory location does not contain 7777 or 0000. 
The AC displays the contents of the location in 

error. 

The AC displays the address of the location in 

error. 

Operator Action 

Record the C(AC). Press CONTINUE to reach 

the next halt. 

Record the C(AC). Press CONTINUE to resume 
testing with the next sequential memory location. 



7.2 Operating Restrictions 

None 

8, MISCELLANEOUS 

8.1 Execution Time 

The time to write and test any pattern and its complement is approximately 3 seconds. 

9. PROGRAM DESCRIPTION 

In a standard core plane, a given core is selected when the combined currents of the x- and 

y-selection lines produce a magneto motive force which exceeds the threshold for reversing the flux 

direction of the core. This occurs at the intersection of the activated selection lines. All other cores 

which are threaded onto the activated lines will be slightly disturbed. Under marginal voltage con- 

ditions, such half-selected cores might also reverse polarity if their states are properly established by 

fhe pattern which the Checkerboard Test writes into memory. 

When a selected core is in the | state, the read current will cause it to reverse polarity 

and become 0. When the core is in the 0 state, the write current will cause it to become 1. Thus, 

the possibility of a reading error is greatest when all the half-selected cores are in the 1 state; a 

writing error is most probable when alli the half-selected cores are in the O state. 

If a haif-selected core changes polarity, the error will be detected when the memory 

register containing that core is tested by the program. For a reading error, the contents of that core 

will appear as a O ina field of I's, and vice versa for a writing error. | 

Every Checkerboard Test pattern consists of alternating pairs of memory cells; one pair 

containing 7777's the other containing 0000's. Since memory manufacturers wire their core stacks 

in different ways, the same pattern of alternations cannot be used for every type of core, and still allow 

a "worst case" condition, that is, one in which all half-selected cards undergo the greatest possible 

disturbance which can occur when testing memory. The following pattern is used for the Ferroxcube 

memories with which most PDP-8's are provided. 

X-axis 4 0 0 ] ] 

(MAy 5) | 1 1 0 0 

| I 0 860 

0 0 l 1 
: > 

y-axis (MA, _ ))



Since the y-axis selection lines are conditioned by the low-order six bits of the memory 

address register (MA ), and the x-axis lines by the high-order bits (MA, _,), the above array is 
6-11 0-5 

interpreted as follows: (x- and y-axis should be interpreted as shown above). 

Positions on the x-axis represent consecutive locations in memory from 00 through 77. 

_ Positions on the y-axis represent consecutive 100,'s. Thus, the lower left corner represents 

location 0000. This position contains a 0, which means that the contents of the entire memory cell 

at address 0000 are 0; likewise, the contents of memory cell 0201 are 1's or 7777. This is determined 

by reading the third row up on the x-axis, and across one position on the y-axis. : 

The pattern in memory appears as follows: 

Address Contents 

0000 — 0000 

~ 0001 | 0000 

0002 7/77 

0003 7777 

0004 | 0000 

0005 0000 

0006 ~~ 7777 

0007 7777 

The pattern matrix, shows that after 77. registers, the pattern will reverse itself, thus: 

Address Contents 

0076 7/74 

0077 7//7/ 

0100 | 7/77 

0101 7777 

0102 0000 

0103 Q000 

0104 7777 

0105 7/77 

0106 0000 

0107 0000 

and so on through memory. The pattern reverses every 100, registers. 

The patterns generated by the other three switch register settings are defined by the following 

pattern matrices.



OR Setting | Pattern Matrix 

0101 x“axis O. | 1 0 

1} OO oO 1 

1 0 oO 1 

O | 1 0 
> 

y-axis 

SR Setting | 4 Pattern Matrix 

0000 | x-axis I 1 

] 1 O 0 

0 OQ 7] 1 

l I 
—> 

y~axis 

SR Setting | A Pattern Matrix 

0001 x~axis 1 O O 1 

| 1 0 oO 1] 

O | | 0 

O | 1 0 

y~axis



Odivi 

Wedd 

dues 

1450) 
7451 
1432 

1458S 

7454 
7455 
1456 

445/ 

74940 

7441 

1442 

1448 

4/444 

/445 

7446 
144/ 
7450 
/491 
1492 
74958 

1454 
1495 
7456 
74>/ 
7460 
/461 

1462 

468 

1464 

/465 

/466 

7467 

74/0 
74/1 
7472 
7473 
497/74 
7475 

BOWEL 
2bOd 

WUO¢ 
WOOS 

1430 

/1le24 

5561 
1566 
5€69 

/604 

Sba¢ 

$565 

e561 

1561 

WSsd/ 

/64 

1556 

1552 

5254 

14554 

15685 
/65b 

bese 
156¢ 
W555 

YO 

S56 

1552 

S262 

156¢ 
YS5d/ 

YUAW 

/04 
14210 
62/6 
3/63 

2569 

2562 
1565 
Wsde 
/650 

2240 
9260 
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/MALNULL Bde: POP-46 CHLUKERBOARLD 

/ 

+ 1] 
JMP, 

Wid 
Wows 

B74 SK 

CLE CML IAC JHI OH ENU TEDT 

ULA UUM 

}AWU JMPd 

ULUA S107? 

UCLA PAT 
ULA SA 

STi, lot UOM 

ANU YU! . /eé 

hAU NUI sie 

DLA Y JEUMPLEMEN! THE PATIERN 

STU, }AU SOl 4d 
|}AU SA ZibST FORFINAL AUURLSS 

ANU RQ! /¢20u 

1AU NOI yiv-Y LENE PRESETS 
lau HO! 7x Lint 10 SNA QR SEA 

ANU UO] /é 

X » a 

JMrF DUALL. 
| 

UWULA | dA /SIURE PAILTERN ANU TRE COMPLEMENT 

SA JwORD WHEN CHECK Iw 

Loft PAI 

;}AU SA 

ANU QO! /// 

SNA CLA 

JMP STL 

JMR X72 

wr
 

—
 

ef
 

M
m



74/6 

74/7 

JoeW 

Jo¢e1 

Ao 2 

(9US 

f/ow4 

790045 

756 
FOS 

/o10 

fold 

/312 

7513 

/914 

{>i 

7916 

/91/7 

{22 

/221 
19¢2 
(225 
7324 
7229 
1/326 
/de/ 

(950 
/9$1 
79$e2 
79383 
1954 
79$5 

4956 
/9$/7 
/940 
/541 
7242 
79458 
7544 
79345 
72346 
(347 
7559 

Joo 

$564 
1566 
$569 

$365 
1/6 
7046 

3/65 
1554 
1569 
7650 
2515 
2565 

ySwe 

2501 
156/ 
3eO? 
$565 
1564 

556% 

1/65 

744. 

1564 

/O40 

254¢ 

1564 

4/040 

5/65 

1/65 

(O61 
13564 

/640 

554e 

1564 

/100 

9266 

1/685 

/40e¢ 

1200 

1565 

1402 

450 

7 SQ 

555/ 

/ 
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7REAU AND LUMPLEMENT 728 TIMES BEFORE TEST. 
/ 

UGALL » 

LaALL » 

COCK » 

CUds 

CUSs 

ti, 

kiA, 

CC4. 

WEA 

bAW 

UCA 

UL a 

AU 

UMA 

WA 
i AU 

LAW 

SNA 
JM 

Loz 
JM 

{sz 

AMP 

bAG 

Wu A 

UU A 

| AU 

WUA 

i AW 

LMA 

1} AU 

DLA 

JMrP 

| AU 

Vay A 

ULA 

} AU 

LAL 

AU 

>ZA 

JMP 

| AU 

ULL 

JMe 

1 AU 

AL | 

CLA 

} AU 

Mt | 

ULA 

LULA 

JMr 

WRU 

M1 / 

LOOP 

DA 

I SA 

1 SA 

2Q | 

SA 

CLA 

are) 

DA 

LALL 

LQOrR 

LALLY 

JMPe€ 

alunveé 

SA 

wR 

wWhKU 

[ SA 
LAU 

/SAVE DAIA 

LOOP CQUNTER 

/ADURESS COUNTER 
JREAD 

/COMPLEMEN! 

/WRITE BACK 

44006 

JADURESS=//00 IF WO SKIP 

/INUREMENT AUUKESS 
/\.UOP 

4/128 TIMES WHEN SKIP 

A\0UP 
/JMP2=UMP CUK 

/LHECK PATTERN 

/teRROR ITN COREL 

/CUMPLEMENT THE WORG 
JIN CORE 

JiEST COMPLEMENT WORD 

stERKOR 

JE RKRGR- AC CONTAINS 
ViNtORMATTUN IN ERRUR 

JAC CONTAINS AvUQRESS QF 

/KLELISTER IN ERROR



TRERE ARE NO 

WO77 
WebW 
v4g0 
16400 
0010 
ODE 
1160 
00g 
BOQ 
vous 
woyu 
0000 
2276 
2524 

ERRORS 

5/31/68 21:12,5¢ 

, /VARIABLES 

JMP UOALL 
WMP CCK 

PAGE 3$
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SYMBUL TABLE 

BUT 7552 
CUK 921 

CC2 — FHS? 
CUS 7542 
Cu4 75971 

CUM 7561 
QUALL /4/6 

DUT F597 

Ei $9548 
Ria 7/546 
HUT _ fg0d 
IMP 4 /566 

JMP 2 756/ 

LALL Joe 

LOOP 7565 

M17 1/5606 

NOI —/5D6 

PAT 75602 

RU | 9233 

DA 7568 

SuT 7594 

S16 74S/ 

SIC 7446 
SEQ 746/ 
S |X 74384 

WHI 7504 

X 7 7462 

Y 7494



SYMBOL 

3 1X 

S1B 
OIC 
Y 
X 
910 

DUALL 

LALL 

CUK 

CUe 

CUS 

Ed 

kL1LA 

UU4 

BOT 

ROT 

SUT 

HUT 

NUT 

DUT 

M1/ 

CuM 

PaT 

SA 

wre 

LUOP 

JIMPL 

JMP 2 

TABLE 

7484 
74$/ 
7446 
7454 

7462 

746/ 

74/6 

/5W2 

/$2i 
1538/7 

1542 

19495 

7546 

7991 

/959¢ 
/598 

/594 

752% 

7526 

A59/ 

7560 

75601 

7562 

568 

7/564 — 
7509 

7566 

1960/ 

b/$1/68 21:12,25 PAGE D>
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J/PUP™B CHECKRUARU REV,s JAN,» 1968 

/CUPYRIGHT 1969, UIGITAL ENUIPMENT CORP,» MAYNARD, MASS, 

/ 
IGA % 1 /LOW ENU TEST 

/ 

OV71L 2821 IMP ' 

d022 Avde Agee 
4W43 AAS AAS 
Agaq ABde “A 
6W45 7121 CLL CmL LAC 
2026 3144 NCA COM 
AWAT 1147 TAI) JMP IL 
4010 3244 NCA STUs2 

Swill 7624 STX, LAS 

AW1i2 1146 TAL MUD 
Avgi$ 8141 DCA PAT 

0644 1146 TAU MUU 
Aw iS 3148 POA SA 

AW16 2144 OTs, [a¢ COM 
Adt7 1144 TAI LOM 

due A146 AND JOT 4a 

Jve21 7648 | SrA CLA 
Aw22 1149 Tay NOT fr 

au23 1132 TAN rT . 
Ad24 3yYS5 UA Y JCOMPLE mt aT THE PATTERN 

2425 1154 STU, TA) en /1%0 
A326 1148 TAL SA /JTFST FOR FINAL AUDRESS 

a3g?7 762k Sva CLA 
2d Q S3A7 IMP . STXs? 

A634 1141 Tai PAT 
O8232 ALSS ANI) X(T Janu 

1033 Agee Y, M, 
BY34 1155 Tal} NOT /Y LINE PRESENTS X LINE 

4035 1132 TAY HOT . /1T0 SNA OR SHA 

AOSO 3044 QCA x 

45637 1141 TAN PAT. 
Z240 381356 Ant JOT /e 

2644 dAgdR X, — 

A842 7842 CMA 

Bu4s 749 2b Sevt. 

444 595 JMP DOALL 
2045 3543 NCA | SA /STORE PATTERN AND RECOMPLEMFNT 

2446 2143 STU, loz SA JWORD WHEN CHECKING 

W447 21414 ISA PAT 
a2V2G 1143 TA!) SA 
4051 6137 | AND soT 4/7 

4652 762¢ SVA CLA 
2053 5025 JP STC
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3054 «5037 JMP Xed



N
e
e
!
 

PALL 

0035 

3056 
3057 
0068 
2051 
3062 
2063 
2054 
8065 
4066 
0087 

2078 
O671 
de7e 

307s 
3074 
3075 
3076 
0077 
3140 
A424 

V154 

3445 
1140 
3142 
1146 
3143 
1543 
7248 
3543 
1134 
114% 
7620 
5073 
2148 
5262 

2142 
5060 
1150 
344 
1146 
3143 
1145 

2CAB7~APR=69 16:24 

/ | | | 

“READ AND COMPLEMENT 128 TIMES QFFORE TEST. 

/ 
DOALL, DCA 

TAD 

DCA 
TA 

NCA 
LALL4 TAQ 

CMA 

DCA 

TAD 

TAQ 
SNA 

JMP 

152 

IMP 

loz 
JMP 
TAD 

NCA 
Tal) 

NCA 

TAU) 

CLA 

WRU 

M1/ 

LOOP 
MUU 
SA 
SA 

SA 

POT 
SA 

aa 
DA 

LALL 

LOOP 

LALL=e 
JMPe2 
STO? 
MUU 
SA 

WRU 

/SAVE DNATA 

/LOOP COUNTER 
ZEND OF PROGRAM+41 
ZADURESS COUNTER 
/READ 
/COMPLEMENT 
/JWRITE BACK 
/64 DECIMAL 

/ADDRESS=770% TF NO SKIP 

JZINCREMENT ADDRESS 
/\.00P | | 

41283 TIMES WHEN SKIP 

7LOUP | 
/JIMP2AS IMP CCK



2AL12 

di42 

BLAS 

4134 
8145 
2126 
8147 
4110 
S111 
Bile 
d118 
9114 
8115 
4116 
4117 

di2e 

AL21 
J12e2 

A123 

A124 
4125 
42,206 
Aie2? 
£230 

AiS1 

2132 

AL38 
3134 
B1L35 
0136 
A137 
0140 

AL4i 

4142 
2143 
2144 
3145 

3146 
0147 
a15¢ 

Vi54 

5145 

1543 

7641 
1145 
76428 

5123 

1145 
704E 

3543 

1543 
7@04 
1145 
764@ 
5123 

1145 

7120 

20845 

1543 

7422 

7206 

1143 
7422 

7 skin 

5128 

764¢ 

2200 
24 3@ 

wld 

ABZ? 
2a/77 

7742 

ABE 
200K’ 

ABD? 

Add 

Od80 

ALOL 

5455 

5122 

CBMAPR?69 18i2l PaGE 8 

cot, OCA WR 
TAU I SA 

CMA TAC 

TAD wR 

SZA CLA 

JMP CCS 

TAO wR 

CMA 

NCA | SA 

TAL J SA 

[AC 

TAL) WRU 

SZA CLA 

JMP CCS 

CCe, TAU WROD 

Cul 

IMP STU-4 

CCS, TAD I DA 

Edo HL T 

CLA 

TAD SA 

ELA, HLT 

CLA CLL 

Cc4, JMP UCe 

HOT, 764¥ 
ROI, ou 

Pol, 10% 

NOT, 1g 

Dol, ? 
BROl, 7/ 

Mi/, 7/20 

PAT, a 

LOUP » 4, 
SA? A 

Com, A 

WRU, 4) 
MUU, +3 

JMP 4) JMP DOALL 
JMP2s JMP CCK 

JCHECK PATTERN 

JERROR IN CORE 

/COMPLEMENT THRE WORD 

JIN CORE 

/TEST COMPLEMENT WORD 

JZERROR 

ZERROR: AC CONTAINS INCORRFCT WORU, 

JAC CONTAINS AUDRESS OF 

/REGISTER 

/CONSTANTS 

/VARTARLES 

IN ERROR



PALI2 

30T 

CCe2 
CUS 
CC4 
oC < 
CoM 
JOALL 
JOT 
ed 
c1A 
HOT 
JIM>L 
JIMP2Q 

~ ALL 
eQ3P 

V1S4 

0137 
b1L20 
M123 

1351 
0122 
6144 
B55 
0156 
0124 
(6127 

0132 
0147 
0152 
AQ62 
8142 
6142 

3146 
01355 
01414 
0134 

0153 
0143 
0016 
I025 
2G46 
agid 

2145 
0494 

2633 

BRRORS JETE TTeuU: ¢ 

LINKS GENERATED: & 

RUN@eTIM&: 3 SESUNUS 

4K CORE USED 
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