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1. ABSTRACT

\
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Maindec  802  tests  memory  for  core  failure  on  half-selected  lines  under  the  worst possible
conditions for  reading  and writing.    It  is  used  primarily for  testing  the  operation  of memory ar marginal

voltages.

2.                             REQUIREMENTS

2.1                         Storage

There  are  two versions  of  Maindec  802.    The  Low  End  program  occupies  registers  0003-0111
octal  and  tests memory from  0112-F7# octal .

170®
The  High  End  program  occupies  registers  7450-7555  octal  and  tests  memory from  0000-7447

octal .

Both  programs  rec|uire  the  RIM  Loader  to  be  in  registers  7756-7776 octal .

2.2

3.3

Equipmen_I

Standard  PDP-8

USAGE

Loading

Turn  off  the  Teletype  reader.

Set  the  SWITCH  REGISTER  to  7756.

Press  LOAD  ADDRESS;  then  START.

Place  the  desired  RIM  program  tape  in  I-he  reader and  turn  on  the  reader.

When  the  program  has  been  loaded,  stop  the  computer,  turn  off  the  reader,  and  remove  the

Switch  Settings

Starting  Addresses

0001        Low  End  checkerboard
7450       High  End  checkerboclrd

Program  Control  Set.tin

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

u
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The  errors  detected  by  the  Checkerboard  Test are  not  usually  traceable  to  modules which
the  operator  can  easily  replace.    The  t'est  is  of  pr:mary  value  to  the  field service  engineer  in  checking
out  the  performance  of  the  memory and  its  associated  circuit.s  under  marginal  voltage  conditions.    None-
theless,  the  checkerboards  are  useful  for  cursory  checks  during  normal  maintenance  testing ,

I

4.                             RESTRICTIONS

4.I                         The  Low  End  Test  reciuires  the  presence  of  the  RIM  Loader  i'n  upper  memory,  but  destroys
the  Loader  during  the  course  of  the  test.    The  operator  must remember  to irestore  the  RIM  Loader  after  the
Low  End  Test  has  been  run .

There  are  no  restrictions  on  the   use  of  the  High  End  Test.

DESCRIPTION

Discussion

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  direc-
t.ion  of  the  core.    This  occurs  cit  the  int.ersect.ion  of  the  activated  selection  lines.    However,  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  the

pattern  which  the  Checkerboard  Test writes  into  memory.

When  a  selected  core  is  in  th.e  I  state,  the  read  current wi`ll  cause  it  lo  reverse  polarity  and
become  0.    When  the  core  is  i'n  the  0 state,  the write  current will  cause  it  to  become  I.    Thus,  the  possin      u
biliry of a  reading  error  is  greatest when  all  the  halfHselected  cores  are  i\n  the  1  state;  a  writing  error  is
most  probable  when  all  the  half-selected  cores  are  in  the  0  srdte.

If a  half-selected  core  changes  polarity,  the  error will  be  detected  when  the  memory  register
containing  that  core   is  rested  by  the  program.    For  a  reading  error,  the  contents  of  that  core  will  appear
as  a  0  in  a  field  of  1 's,  and  vice  verso  for  a  writing  error.

Every  Checkerboard  Test  pattern  consists  of alternating  pairs  of  memory  cells,  one  pair  con-
taining  7777's  the  other  containing  OOOO'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  stil`l  allow a  .'worst  case"
condition,  that  is,  one  in  which  all  half-selected  cards  undergo  the  greatest possible.disturbance  which
can  occur when  resting  memory.    The  following  pattern  is  used  for  the  Ferroxcube  memories with  which
most  PDP-8's  are  provided .
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METHODS

Discussion

SR  Setting Pattern  Matrix

0000              X-axis

0001               X-axis

0021               X-axis

0101                 X-axis

1100

1100

0011

0011

Y-clxis

1001

1001

0110

0110

Y-axis

0110

1001

1001

0110

Y-axis

1001

0110

0110

1                        0                      0\                      1

Y-axis
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The  program  writes  the  pattern  into  the  area  of  memory  to  be  t.ested.    It  then  tests  each
word  as  follows:

The  contents  of  the  word  are  checked  for  incorrect  bits.

The  content.s are  complemenfed,  deposited  in  the  same'  register,  and  retested  for  incorrect
bi ts ,

The  original  contents are  returned  to  the  register,  and  the  next  one  is  checked.

After  all  of  memory  is  tested,  the  program  then  writ.es  the  complement  of  the  pattern  and

proceeds  to  check  as  before.    In  this way,  every  core  is  tested  for  errors  that  might  occur  when  it  is
read  and  when  information  is written  into  it,
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/77

/CHECK    PATTE,RN

/EF3ROF}     IN     C'OF2E

/coMPLEmENT    THE    WORD
/IN    CORE

/TEST    C0i`1PLEMENT    WORD
/EF3ROFi

WED

STD-i
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/ERROR:     AC    CONTAINS     INCOFiRECT    WORD

/AC    CONTAINS    ADDRESS    0F
/REGISTER    IN    ERROR

/CONSTANTS

/VARIABLES

u

JMP   Cc2©©76

%877
©1©®

©1©1

81©2

81©5
©104
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7472
7475
7474
7475
7476
7477

75b¢
7 5 'b i
75b2
7595
75@4

75'd5
75B6rl5bl

7512
75 i ,5
7514
7515
7516
7517
7520
7521
7522
7525
7524
7525
7526
7527
755%
7531

7532
7533
7534
7535
7556
7537
754%
7541
7542
7545
7544

©bB®

1551

1550
3 6 0 k)
1654
8552

©©©0
784®
742%
5314
3755

Y,

X,

EE

8
TAB    NOT
TAD    HOT
DCAX

TAD    WRD
CLL
JMP    STD-I
TAD    I    SA
HLT
CLA
TAD    SA
HLT
CLA
CLA
JMP

/lg-Y   LINE   PRESETS
/X    LINE   T0    SNA    OR    SZA

I

I

/2

/STORE    PATTERN    AND    THE    COMPLEMENT

/WORD    WHEN    CHECKING

/77

/CHECK    PATTEF}N

/ERF}OR    IN    CORE

/COMPLEMENT    THE    WORD
/IN   CORE

/TEST    COMPLEMENT    WORD
/ERR0Fi

/ERROR:AC    CONTAINS
/INFORMATION    IN    ERROR

/AC    CONTAINS    ADDRESS    0F
/REGISTER    IN   ERROR
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8.                        DIAGRAM

8.I                      Flow  chart

9 REFERENCES (Not  Applicable)
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