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DEP 12-7047 § o CARD GROUND RULES
Cat gsubiect _dSui= ] GENERAL Section 0
Suffix Title Contents
6 Cable Cards ' Ground Rules for the physical
layout and processing of cable
cards.
7 Speclal Cards Ground Rules for the physical
layout and processing of special
cards,
Requirements for processing ;
gpeclal cards are being revised, ‘
These requirements are to be
included in the near futurc.
8 Documentatiocn and Ground Rules for Release ano
Procedures Change processing of SLT cards, .
G _ SLT Card Rework Defines the procedures regulred

for processing rework instruc-
tions into Manufacturing.

foned
=
O

Manufacturing Process Description of the manufactur-

Build and Test ing build and test f{liow, _
38 § I.ialgon Repregenta- Description of Engineering lia- f
tives and Information 1ison function and information

Lists lists uged in the SLT infor-
_ mation distribution system,
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. CARD GROUND RULES IDEP |2-7047 | o
COMPREHENSIVE SLT CARD U T
GROUND RULE INFORMATION

SECTION | 1

EI{Q? ‘Q,/’ E Division
)] Engineering Practice INTRODUCTION

OBJECTIVES

e

L7 SR AR 5

The objectives of the "SLT Card Ground Rule" publication 1is to
make available in one book all of the information required for
card layout and processing. f .

DATE OF APPLICATION

Four weeks from the date that the Ground Rule revision is mallel,
the date appearing at the bottom of each page, these Ground
Rules will be eunforced at Dept. 146 by the Change fnalysiz and
Manufacturing Pre-Analysis groups. The exception to this would
be Worid Trade locations where a six-week period will be en-
forced. These revisions are applicable to both Releases and
Chenges. .

Emergency Ground Rule alterations(those requiring immediate
notiflcation by teletype followed by formal Ground Rule dis -
tribution) will be enforceable immediately unless ctherwise
noted. This type of Ground Ruie alteration will be reserved
for emergency situations only and their number wlll be kepi tcC
a minimum.

DEVIATION APPROVAL

Procedures for originating and implementing Ground Rule
Deviations are controlled by Depu. 146, Endicott.
Refer to Suffix 11.

AUTHORIZATION

"hese Ground Rules are approved by Dept. 146, Endicott.
SUPERSEDED DOCUMENTS

These Ground Rules will take precedence over all previously
wiritten Ground Rules. Eaisting Ground Rules items not covered
in DEP 2-7047 will continz? vo be in effecc.

DISTRIBUTION

Responcibiliity-

Endicott Standards, Dept 399, wlll be resrongsible for
publishing and distributing these Ground Rules,
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TR

yISTRIBUTION (CONT'D)

Method-

Distribution will be made to individuals from master rosters
located in Endicott. Refer to suffix 11.

When revisions to the ground rules are made, a complete section
will be distributed.

Distribution will be made by individual Suffix. Reclplents are
therefore required to list each Suffix number they require except "
Suffix "0". Suffix "0" will be distributed to each recipient.
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CARD GROUND BLULES
SLT CARD LOGIC DIACGRAM

j:EJ 3 f {}E Division
- ' \ o . ENE
B VLY Engincering Progtice  OBYVERAL

SCOPE

This instruction establishes the ground rules for SLT Card

Logic Diagrams,

SLT Card Loglc Diagrams are commonly referred to as "Card
Flyers" and Card ALD's (éptomated Logic Diagrams).

TABLE QOF CONTENTS

v

AEPhCuuiity I Fesponsitility

GENERAL Sectlion O
Scope Page 1
Table of Contents Page 1-2
Description Page 2
Deviations Page 3
Users Page 4
Flow Diagram

FORM ) Section 1
Logic Sketch Sheet Page 1

LOGIC BLOCK DESCRIPTION Section 2
Individual Logic Block Area Page 1
Logic Block Sizes Page 1-2
Information Inside the Block Page 3-5
Informaticn in the Edge of the Rlock Page 5-8
Information Outside the “loeck Page 8-9

POSITIONING AND LINFE ROUTING Sectlion 3
Logic Block Positioning Page 1
Line Routing Space rage 1-2
Junctions and Crossovers Page 2-3
Line Drawing Positions Puge 3

INPUT/OUTPUT LINE INFORMATION Section 4
Line Name Page 1-2
Net Numbeir Fage 3
Page Number Page 3

COMMON INPUTS AND OUTPUTS Sectior 5
Commenl Inputs Page 1
Dot Blocks Page 2-3

SUPPLIMENTAL INWORMATION Section 6
Comrments Section Page 1-2
Recoras Classifications Pooe 24
Designert« HNeme Prge 4
E.C. Date and Code Page 4.-6
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CARD GROUND RUILES FDEP §
GENERAT, SECTION O feor  Bowment

DESCRIPTION

A Card Loglc Diagram depicts the functions and their inter-
connectlons which are packaged on a SLT card. In essence this
diagram describes the electrical topoclogy of a SLT Caid.

Circuitry 1s represented by rectangular blocks symbolizing
functions (either logical or non-logical) connected by lines
representing circuit interconnections., These blocks must
appear on the SLT Card Logic Diagram exactly as represented
on & circuit flyer (See Suffix 2}.

Sources of electrical signals (inputs) enters the diagram on
the left and generated signals (outputs) exit to the right,

Supplemental information about the card is given at the
bottom of the diagram page.

The SLT Card Logic Diagram is given the same part number as
the card assembly drawing.

DEVIATIONS

The ground rules stated in this instruction must be fcllowed.
Any deviations must be channeled through and approved by
Department 306, Endicctt.

USERS

Circuit Technologv - Duplication check.

DPeslgn Automation - As input fo Circuit Card Design Antomation
(CCDA) automated placement and wiring programs,

As inpnt to Solid Logic Design Automation (SLDA) Logic Master
Tape (LMT) System,

Packaging - Communications 1link with requestor,

Test Equipment Engineering - Manual test generation and failure
analysis,

Systems - Systems page gecneration and card definition to
Circvit Technolcgy, :
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Developuental - 6 2
Division 6 6
Dot Blocks 5 2-3
F.C. | 6 46
Edge of Block Character "K" z 6-7
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Y CARD GROUND RULES [DEP [2-7047 [
SLT CARD LOGIC DIAGRAM ot Jsovierr et
SECTION | 2

® IV poen
Engineering Practice rogrc Brock DESCRIPTION

All logic block iInformation except for card pin numrers and
portion and sub-portion numbers are taken from the Clrcuit

Flyer, Inputs and outputs are shown on the Card Losic Dia-

gram (ALD) - inputs must not be used as outputs and vice-

versa. .

INDIVIDUAL LOGIC BLOCK AREA

The interior of the block is 6 chéracters wide (See Informatiomn
Inside The Block, Page3).

Trhere are two edge of box positions; 1 character each for e-ge
C } of block characters. (See Information In The Edge Of The

Bleck, Page5). .
There are fields at elther side of the block for 3 character
card pin designations (See Information Outside the Block,

Page8).
. Five lines appear inside the blocl and one line on its bottom
}‘ edge for block print position ena block serial number. (See

Information In The Edge Of The Block, Page 5).

Thz line immedlately above the block has 14 characters available
for the Circult Specification part number. (See Suffix 2 and
Information Outside The Block, Page 8).

LOGIC BLOCK SIZES

;‘. The logic block may be a minimum of 7 line positions hich.
With this size there are 7 positions for input lines, lettered
A-G, and 7 positions for output lines, numbered 1-7. Proper
line Jrawing nositions are obtain=d from the circult flyer

® (See Suffix 2).

EXAMPLE OF IIINIMUM SIZE BLOCK:

A || 1
B l 2
INPUT LINE DRAW- © ! 3 OUTPUT LINE ILRAWING
ING POSITIONS g g POSITIUNS
F l6
3 QA T

— I .

‘ SLT Dept 196 EmD m/-y/g/é,Z;P T

lApp"cobHHy Responsibilify
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1
Subject Suffix SECT‘ON

1) = —\A; { IN [} (‘ .
DEPe-rO47 = QDG?OJ(}RL% ; LOGIC BLOCK DESCRIPTION

LOGIC BLOCK SIZES (continued)

When necessary, the block may be lengthened downward to accomodate
additional input apd/or output lines. The maximum number of

input (sink) line' drawing positions is 24, lettered A-Z, excluding
I and O. The maximum number of outout (souvce) lire drawing
positions is 10, numbered 1-9, C. ‘

EXAMPLE OF MAXIMUM LENGTFENED BLOCK:

OUTTUT LINE e ®
DRAVING POSITIONS |

/ INPUT LINE DRAW-
ING POSITIONS

OW W~ OV =W N

NKNEdOHnODOWZEEHNRumaodHyal »

Blocks may not be lengthened below the bottom edge of the
minimu? sired blocks in row N (See Logic Sketch Shest, Section 1,
Page 1). :

Lengthened nlocks are assignea the block print pvsifion of the
uppermost part of the block




CARD GROUND RULES §DEP j2-7047

1
I LOGIC BLOCK DESCRIPTION SECTION 2 I O

- -

. INFORMATION INSIDE THE LOGIC BLOCK

CHARACTER
POSITIONS
: N A INDICATES A SPECIAL
INDICATES NON- 123456 .~ Brock

INPUTS LINE l/,/ T

CIRCUIT NO 7ﬁ//////?ORTION NUMBER

" LINE 3 -
® ' LINE #; /A’/.?UUB-PQRTION NUMBER
v S
® . BOTTOM EDGE | priNT — BLK —
POSITION SERIAL |
NUMBER

Line One - Characters 1-6, will include the function performed
by the circuit. Permissible function symbols for a given 2ircuit
aprear on the circuit flyer (See Suffix 2),

. Exceptions to the function symbols indicated on the circult
flyer are for logic blocks wlth single inputs.

Block Type Acceptalble Function Symbology

Inverting Block ' N, AR

Non-inverting Block AR, A, OR
When irput line positions are tixed due to non-symmetrical inputs,
‘. an asterisk (*) must occupy the first character position, and
' input line drawing positions must be specified (See Section 3,
Page 3); , :

" An asterisk (*) in line one character position one, and input
" line drawing position (s) imst be cpecified for all legic blo~ks
which are not defined as standard in the Fackaging and Checxiug
Syctem. See CEP 0-2815, Suffix 5, page 2 and 3 for all blocks
whicn are considered standard, .

An asbterisk (*) in the last character pcsition of the lomic vlock
funection field signifies a special block. When an aster®sk
o~cupies this field, the first character of this field musi con-
tcin a blank (=) or an asterisk. In this case, the funcilon SyTi—
bol may only cceupy characters 2-5, Permissible special blocks
are:

‘ ~.  Service Blocks - Function symbol SERV. This block mus’
only k< used for indicauving a service voltage and may uaver

have related components,

e e e e

| Eand e




- CARD GROUND RULES
PEPferrosry | 8 - L2 LOGIC BLOCK DESCRIPTION |
Cat. Subject Suttix SECTION < ]

INFORMATION INSIDE THE LOGIC BLOCK (continued)
Line One (continued)

2. Entry Biock - Functional symbol ENTR. This block 1is used
when an nput to a logic block on a given ALD page 1s also an
input to another loglc block on ancther' ALD pare, of the same
assembly part number. See Common Inputs, Section 5, Page
for further’explanation} ’

Line Two - 1s always blank (not used with Card Logic Diagrams).
Line Three - characters 1-5, contain the clrcuit flyer block

identification nimber (see Suffix 2 for the block identification
format); character 6 is unused. ¢

Lin=e Four - Characters 1-44, are always blank; characters 5 and 6
contain the logic portion and sub-portion numbers.

The portion and sub-portion number 1s two characters. The first
character indicates an independent portion of logic (logic

blocks tied together in any manner) and is unique to that portion.-
Trie second character indicates a sub-portion of the independent
logic. :

Example:

= [ ‘ °

Al L A2 o
— °

AL

A3

Each indep=ndent logic portion which may consict of 1 or up to
95 blocks must have a unlque portion ppmberu(first character).

oo £ )9 fonn S 66




f - CARD GRCUND RULES {DEP {2-7047
| LOGIC BLOCK DESCRIFTION \ 1
i SECTION 2 oo Bsubjecr Suifin

‘ INFORMATION INSIDE THE LOGIC BLOCK (continued)
Line Four (continued)

Independent,portions of logic which do not exceed 32 blocks
will use the following format:

AN EA - alphabetic, N - numeric) with N from 1- -9, and

AA (A - alphabetic) with the second alphabetic character from
A-Z excluding I, O, and R. Exception - "R" may be used on
resistor block, A

@  maample: AL A2, A3, .............A9, AA, 1B,
‘ AC, AD, vvvvvve:vnee..AZ {excluding
AL, AV, and AR with the exception that
"AR" mav be used with a resistor biock).

‘ . ' Independent portions of 1ogic which exceed 32 blocks will
/ use the following format:

NN (N - numeric) with NN from Ol - 99.

When ar independent portion of logic exczeds 99 blecks,
contact your Design Automat;on representative.

‘ Line Five - Is always blank (not used with Card Logic Diagrams).
INFORMATION IN THE EDGE OF THE BLOCK

Bottom Line - characters 1 and 2 are used for the block print
position. The print position is indicated on the loglc sketch
sheet in light blue and musu be traced over, in black pencil,
in order that reproductions may be made. The print pusition

‘ indicates to the ALD drawing piogram the position in which to
draw the blcck.

dharacters 3 and 4 are part of the bottom edge line of the
block ana are not used for information purposes.

Characters 5 and 6 =re used for the block serial number. The
block serial number is a two letter uniquz designation of a
block on a given ALD page. Block serial numbers are assigned
for the blocks on each page in serial order beginning with AA.
Since a given ALD page 1s restricted to approximately 49 logic
blocks, this field 1s not 11miting, however, characters veyond
J3 mus* not be used.

The s¢rial number has nothing to do with positiion; therefore,
the block serial number does not change when changing block
posi*ion a1 long as the blocx 18 not moved to another ALD

: ‘ _ sheet G °_l — ;- .'.__..;'V_..__._*.;;_V,_ L

—
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Cat.

1 LCGIC BLOCK DESCRIPTION

2-7047 CARD GROUND RULES
j—;—-.

Subject Suffix SECT'ON

[

INFORMATION IN THE EDGE OF THE BLOCK (continued)

Edge df Block Characters

Wedge - A wedge in the edge of a block in line with an 1nput
or output line indicates that the more negative of two DC
voltages may be expected at the indicated input or output
line when the circuit represented is performing the indicated
function. The absence of a wedge indicates that the more
positive voltage may be expected.

Example:

Test Points - (See Suffix 2, Section £3).

Extend ("E") - An "E" must be placed in che right edge of a
logic block vhen 1ts inputs are extended.

Example:

The "E" edge of block character is always reccgnized, by the
programs, as the source of a net. Also see use of the edge of
block character "K," below.

Edge Of Block Charactcr "K" - must be inserted in the right

ecge line of a logic wvlock which 1is extending. The "K" edge
of block character is always recognized, by the program°, as
the sink of the net,

| - T e e e g e 2 8 meme e - eee e

Page
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I LOGIC BLOCK DESCRIPTION u

CARD GROUND RULES JDEP [2-7047 .
SECTION 2 Yoo Jsuweer  dsom |

@ woRMATION IN THE EDGE OF THE BLOOK (contiiued)

‘Example:

_ o | EXTENDED LOGIC

. - BLOCK
E. ov—y

~“{—EXTEND LINE
K —

=< —— EXTENDING LOGIC
‘ : BICCK

Non-Logical Outputs - of the same block or different bhleozks may
be tied together. All of the common outputs except one which
is determined the sour® must contain the edge of bleoek character
"K" in line with the ron-logical output. This i3 done so chat
the Design Automation program sees only oue source per net.

Examplz of common outruts on a single block.

ox—
1

Example of.common outputs of different loglic blocks.

Daie . Page '
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2-7047 CARD GROUND RULFS '_ I
T SECTION 5 | LOGIC BLOCK DESCRIPTION

¢

INFORMATION IN THE EDGE OF THE BLOCK (continued) .

'Examgle:

Edge of Block Characters "N" and "P"-

N _ Used to indicate negative-going shift when an input 1is AC
coupled.

P - Used to indicate positive~going shift when an input is AC
coupled.

For further explanation of these edﬁes of block characters, see
Corporate Engineering Standard 0-1046-3.

Edge of Block Character "X" - 1s used to indicate non-logical con- ®
Nections to a logic block. Examples of non-loglcal connections aie:
voltage, bias. feed back, shield lines and other connections shown

a+ the brock but which do not affect the logic function of the block.

i

OR

—_— : |

I B | ®

BIAS

INFORMATION CUTSIDE THE BIiOCK

Fourteen spaces are availlable in the line immedliately abcve the "
block fieid when it isn't occupied by anotlier block. On Experii.ecnt-

al Released cards this field may contailn a block title, circuit

delay, or upplicable notes. :

Specification Number - When the card is Development or Foriual '.
Releascd, the Circuit Specification part number mst be indicated
once for each different circuit flyer Block.

This Circult Specification part number will be placed in the 6
character positlons directly above the Logic hHlock field. Another
logic block must not ve drawn in the block drawlng position directly
above the block requiring the specifizatlon number,

Card Pins - must appear at the left and right of logic blocks which
have inpus and output lines tlat go to card pins or are in nets that
go to card pins. Thrre are threc characizr positlions adjacent to
each line drawing position for this puzn se.

P,

7 . 7

Date -




- i LOGTC BLOGK DESG , CARD GROUND RULES JDEP [2-7047 "!
7 . SbRIPTION ‘o J SECT:ON 2 Cat. Subject Su}ﬂl l
: INFORMATION OUTSIDE THE BLOCK (contimued)
Examgle: '
CARD PINS
® B3 BY3
Dl2______ D12 CARD PINS ,
| . DYT—————DQT7
Jga_____qa6 o % |
Bl —o0— Bl
Glg—G1d |

£
| I
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SLT CARD LOGIC DIAGRAM S
- SECTION

J'Ej ng Division POSITTONING AND LINE ROUTING 7
th - Engineering Practice

Logic Sketch Sheets are manually drawn as input to Design Auto-
mation programs to obtain checklng and compuber drawn documents
Automated Logic Diagrams {ALD).

8]

LOGIC BLOCK POSITIONING

. Logic Blocks are positioned in a matrix 7 columns wide and 13
rows high. The columns are numbered 1-7; the rows are lettered
A=N, excluding I; the 91 block positious are labeled 1A through
7N. The need for routing lines across a page restricts the nmumber
‘ of block positicns which may be used to 49 under average conditions.

Thirteen blocks may be drawn in one column only 1f no wiring is
required between logic blocks 1n thils row (See Routing Space “elow) .

LINE ROUTING SPACE

A1l line routing and positioning 1s computed by the program. In
order tiiat the routing limitations are not excluded the following
rules must be followed:

Input and Output Lines ~ Ninety one (91) positions are avallable
at either side of the logic sketch sheet for inpuf and output
linzs,

Vertical Routing - A maximum of 9 lines are avallable for verticel
‘ routing between horizontally adjacent blccks. A mwaximum of 6 1ines

are avallable for vertical roubting between blocks in end columns
and the information on input and cutput linec.

Example:
o

B2 44lh2 AAY B¢2| L

' c11 O—— D11l

gL L4hhe AB2 e 1

|
r il

—— ! L -~ J
b / )

LEFT FND
COLUMN

" . ( — b s
SuUT - <4 ~—5 *((’,\ VI
Apiticability Rusponsibillly Dol¢ ~ " §Page i

f u SEE T bk €T R
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DEPLI2-TO4T % CARD GROUND RULES
H

it SECTION  §3 4 POSITIONING AND LINE ROUTING

LINE ROUTING SPACE (continued)

Horizontal Routing - Seven lineg are available for hor’zontal
routing between blocks separated vertically by one block position.
The limit is six lires if the lower block has a specification
part number, block title, or other infermation in the line direc-
t1ly above the block.

Example:

r§72&96

No lines may be routed horizontally between vertically adjacent
block drawing nositlon i1f they contain hlocks.

Lines cannot be routed past a coluun of thirtecn blocks, or above
blocks in row A, or below blocks in row N (Sec Logic Sketch
Sheet, Section 1, Page 1) ,

JUNCTIONS AND CROSSOVERS

Junctions - are shown by plaring a diamond at the point of inter-

section.
Example

RS

Date .




POSITIONING AND LINE ROUTING -

e

TCARD GROUID RULES JoEP 277047~
SECTION 13 de hewerr  ori

JUNCTIONS AND CROSSOVERS (continued)

Crossovers -« are indlcated by the absence of a diamond at the
point of intersection,

Example:

LINE DRAWING POSITIONS

Fixed (Non-Symmetrical) Inputs - must have line drawing nositions
Indicated in addition to an asterisk (¥*) in line one character
position one of the logle block (See line One information, section
2, page 3). Symiretrical inputs need not have line drawing positions
indicatea. See Circuit Flyers, suffix 1 for line drawing positions
when inputs are fixed.

Singular Output - line drawing positions must not be indicated
unless they are desired to be other than output line drawing
position 4. Output line drawing position 4 is automatically
used unless otherwise specified.

Multiple Output - linc drawing positions must always be specified.
() See Circuit Flyer for line drawing position.

Line Drawlng Position Indication - is accomplished by writing the
letter or number of the desired line position near %the block
: and line., The letter or number must be circled with an arrow
" - drawn from the circle to the line, See Loglc Block Sizes section
2, peges 1 and 2 for all possible line drawing vositions.

Rule: Inputs-Alphabetic; Outputs-Numeric

Example:

— et

so10

[ ] e oo :3‘ . /“

Gl
var e




CARD GROUND RULFS (DEP §2-7047
SLT CARD LOGIC DIACGRAM Cat  fSuriert

L SECTION
IV I 4
Ez] 0 ;j t/ E Livisian INPUT/QUTPUT LINE INFORMATION
Cl /}_ Enginsering Praciice

A1l inputs to logic blocks must come inbto the left side of the
page and all outputs to logic blocks must leave the right side
of the page.

C jnd

T SR ARY
A
P
b =

@ oo

A 30 character field 1s available to accomodate card pin designa-
tions and line names for both invuts and outputs in a glven ALD

. page.
The first three character positions are reserved for “he card
pin number, the fourth character must be blank (= 1s used to
indicate blank space) and the remaining 26 characters may contain
a line name.

The line name field must always contain a card pin number unliess

the line in question is going to or coming from another ALD
page without being connected to a card pin.

»

EXAMPLE:
: B12 B12 D@s DP6
® FIRST THREE CHARACTERS 6

OF LINE NAME FIELD FIRST THREL CHARACTERS
. . OF LINXZ NAME FIELD

it - ’ - ¥
SLT Depe 1YL Grop RS
! 2

! Gppllc ‘lity Raspm;ib»olly Uata

Ep—




DEP 27047 "CARD CROUND RULES
I T A SECTION 3 INPUT/GUTPUT LINE INFORMATION
LINE NAME (continued)

For the case where the line 18 only connecting ALD pages, without
going to a card pin a line name must be inserted starting at
character posltion 5 preceded by 4 blank spaces.

CHARACTER POSITICON 5

EXAMPLE: ' OF THE LINE NAME FIELD

W

srock srran| 16242= == = LOGIC 2
Lrvl A~ ———

NUMBER "~ e

. L= PAGE NUMBER

PAGE 16l
PAGE 16242

— — — —— —— o— to— t— ————  oa— ——— Soo——" Sow— oo— d—

—TLOGICSD e 1624104

/~/’ o S
CHARACTER POSITION 5 F\
OF THE LINE NAME FIELD NET NUMBER

i

Test'points must be shown as outputs and indicated by placing the
letters TP and other applicahle information in regard to the fests
point in the line name field after the pin number designatcions,

In the case where a test pointv 1s connectad to a via hole at the

top of a card ic¢ must be shown as an outpgut and the x-y coordinates

of the via hole and other applicable information indicated.
EXAMPLE:

TP=TO=VIA=HOLE=X28Y123

f—————-Bysu
f——mn12

BET -—BgT

>

Untz S
-

e el

Pt
G

e




INPUT/OUTPUT LINE INFORMATION

AP NN

CARD GROUND RULES :DEP 2-?04?§1 :
SECTION L Feor  Rsuject ;

Sutfiy

NET NUMBER

PAGE

Net numbers must be inserted in the indicated space when an input
to a given ALD page is coming from an output on another page (see
first example on page 2).otherwise it should be blank.

The net number is 8 characters in the form NNNNNAAN. (A-Alphabebtic;
N-Numeric). The first five characters are the page number of the
page where the input line originated, the sixth and seventh char-
acters are the block serial number of the block where the input
line originated and the last character is the output line drawing
position of the block where the input line originatecd.

When non-logical outputs are tied together on the same blank, the
Net number will indicate thelline origin of the line without the
"K" edge of block character. (See secticn 2, page 7)

When non-~logical outputs of two different blocks are itied togeth-
er, the Net number will include the line origin of the line from
the block method the "K" edge of block character. (See section 2,

page 7)
NUMBER

Page number must be inserted in the indicated space on the logic
sketch sheet in line with the output line when it is going to
another ALD page (see second example under line namne, page 2).

Thls space will be left blank when the output doesn't go to another
AILD page.

This page number 1s the page number of the vage which the output
line 1s going to. It is 5 character positions in the form
NNNNN (N-Numeric). '

4

When an cutput line goes to more than one ALD page each of these

pages must be indicated., If it is also tied to a card pin, the
card pin need only be indicated once.

Examgle:

4

P

! D12 36242 D12
L—~—n~—— . ' ' 36243

[ 36244

R

> LA

Date ' - EPage

-
£
»

L e




CARD GROUND RULES (0P [2-7047 | 5
SLT CARD LOGIC DIAGRAM I G

3 : . SECTION { 5 |
LUJ E;_E% , k\/ Division comon tieurs anp ouTpuTS ‘
= /l.) Engineering Practice

COMMON INPUTS

When an input, to two or more logic block on different ALD pages
of the same part number, 1s common an entry block is required on
the first page that uses thls irnput. The logic function for an
entry block is "ENTR".

Pin number designations for ENTR blocks are the same at both
input and output. v ‘

Maximum number of inputs and outputs to an ENTR block is 10.

EXAMPLE:
XENTR*
BP6 B6 B#6— hosz2 pg6
....___._AA —
’///LABQG - Dt — Dl
DPAGE 42521 ¢eON -
— T TPAGE 4TnE2 — T T T TINPULS T T T
Bg6 42521 AAL —BJ6 D1g D1
r . ST . oz %
g»‘{m’ caolity SLT ggne:gn‘gtﬂm,’l);‘G End’ {}A(b/{)é Jt’arteo hwéj




GROUND RULES  ¢OMMON THPUTS
Section 5

1 CARD
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DOT BLOCKS

Two or more logic outputs cannot go to the same input. In order Lo

to eliminate such a condition, the Dot Block is used.

Example:

OR

OR

DOT

OR

The function performed at the Dot Block (A or OR) must be identi-
fied in the lozic function field of the Dot Block and the letters
DOT must be inberted in line three (where the circuit flyer block
Tdentification number would normally appear.

The primary block function symbol of each of the basic function blocks
nmust be followed by a blank (=) and the logic function symbol (A or OR)
of the Dot Block. See example above and below., This is required so
that a dotting condition 1s evident when the dot block is not on the
same page as the prime block:z.

EXAMPLE:

OR
PSpl

OR

N o

OR

B -

It is manditor, that the wedge is used at both Input and output of

the dot blocw when the outputs of the blocks rzeding the dot block )

Pajye

2 of 3

have wedges \See examplec above)

h/5/66

Date




CARD GROUND RULES IDEP §2-7047

Cat. Subinct

COMMON INPUTS AND OUTPUTS
Section

s

DOT BLOCKS (continued)

When an output of a Dot block terminates at a card pin, the card
pin number may or may not be inserted beside the Dot block in line
with the input and output lines, depending on designers needs.
However, if the card pin number is used it must be inserted with
both the input and output lines of the Dot block. In any case the
card pins number must be placed beside the blocks feeding the Dot
block in line with their outputs (see second cxample on previous

page).
An input to a Dot block may never origihate at a card pin.

The sources of all the inputs to a dot block must be located
on the same card as the dot biock.

Branches on lines feeding dot blocks are no£ permitted.

One dot block may never drive another dot block.

575766 |3 or 3

Date




Endicott - Department 306
April22, 1967 |

MEMO TO: W, Behringer-Raleigh J. Jordon-Kingston
< - w= I,, Borgh-Sweden G, H. Mann-Boulder
W/ Clayton-England J. Montalgue~France
C. Close~Pcughkeepsie Cs T. Steenstra=-Netherlands
W, Deptulski-Germany D. Swanson-Rochester:
R. Dowdy=-Lexington A, Volochine=France

H. V. D. Haak-~San Jose
SUBJECT: Card Logic Diagram Rules

@ REFERENCE : SLT Card Ground Rules DEP 2.7047-001
: Design Automstio:n Standard <CES 0-1046-003

. The contents of this memo i3 tn be used as an aid in prccessing
- card logle dlagrams until the information can be pui in the SLT
/ Card Ground Rules DEP 2-7047, Suffix. 1,. )

This memo 1is to clarify the use of DOT Blocks on logic diagrams

&3 defined in Section 5 of Suffix 1 of the SIT Card Cround Rules.
Also, blocks used in special zoplications will be clarified and

the use of "Mumzer" ror coding portion-subportions on logic diaszrams
is defined. o

'DOT BLOCKS

DOT Blocks must be used on card ALD's to connect two or more oute
puts of logic blogks together., For example:

‘. OR A
- N [T
o Al
| . y
1A AA
DOT . PINN
R A3
CR 2 o
‘ 2B— AC 2C — AD:
P inkiar PIN '




;;  2w

P

In generdl (as shown 1n¥the previous example):

a)

b)

2

d)

e)

f)

g) !

-'(u. Al

A DOT Block must contain the function symbol ("A" or "OR")
of the function performed at the DOT,

The letters "DOT" must appear in line thiree character positions
l, 2, 3 inside the DOT Elock.

the DOT Block does not have a portion-subportion numoer,

VWhen outputs feeding a DOT Block have wedges, the inputs

ana outputs of the DOT Blocck must also have wedges.,

The two blocks feeding the DOT Block must show their normal
function in line one inside its block followed by a space:
and the function of the DOT Block.,

If the output of a DOT Block terminates at a card pin,

the pin must be shown beside all blocks connected to-
gether by the DOT Block. The pin may or may no# be shown
beslde the inputs and outputs .of the DOT Block dzpending
on the designers needs., However, it is preferred that the
pins be shown as in the previous example,

DOT Blocks may only be used to tie logical outputs togethep.
Non-logical outputs are tied iogether using a K as an edge
of block character on the outgut of all blovka except the
ong designated at the source of the net, For examnle:

[SGLEX

| - K
1 1
solbx k) l
Yy
i

R

seiex kd -

A3




h) One DOT Block may never drive another DCT Block,
i) Branches on lines feeding DOT Blocks are not permitted.
J) An input to a DOT Block on a card page may never originate

at a card pin (ie., there is nothing shown on the card being
dotted together,) For Example - Illegal Condition:

DO2
®

N - | A | AR
@ ——>|TO3#F poz—] [poT (—D02[SISLD [>

! \ | T
.
: ' . ]

| ;
Mo

The above 'i1llegal condition must he represented on a gard page ad:

N1 AR

® ——INTO3AF DOZ—~—4—DO2(SISLE P

po2




-lim

The previous illegal condition 1s to be represented on a gystem page

as: i
N | - A
—DIT03AF  |Po2— - —bog|S\5LD P
1
" . ’ Y o ‘ A ,
| i-—-‘——-‘f' ) BlO— poT 4—J06 | "—'—-"—'

JUMPER BLOCKS

"Card Loglc Diagram Renresentation

A “Jumper" block 1s used to "common" two card tabs (a line will
astually connect onc tab to another tab on ths artwork).

‘ S JMPR _ |
.D.O‘f - D 04|S61AF [02—— JO2.

. .
. . '
. .
*

Schepmatic Representation of Jumper

JOZ :




RELAYS*

Normally Open

\

Schematic Representation

A1°+——-v

—o Ol

Logic Block Rebresentation

oL

Al

Note - output line is above input line

Normally Closed

Schematic Representstion

Mo——w .o

Logic Block Representation

Al — 04

Note: output line is-oppoeite input line

# Ref, CES 0-1046-003




ENTR Blocks
Exactly as defined in SLT Ground Rules DEP 2-7047, Suffix 1, Section 5.

EXTENDERS
Exactly as defined in SLT Ground Rules DEP 2-7047, Suffix 1, Section 5.

INTEGHATED CIRCUITS

The following is an example of the wz=y cn Integrated CArcuit must be
coded on an ALD so that tne LTDC Program can handle it automatically.

EXAMrLES . ;
o Group Cocde

. | Unique Block Identifier
i . , _
B— 4/ |

U20ABA”
By N Al
| : / FF 2
1A AA — 1A 2
| LI20AAC
B [ ' ABl G}
A 28 AC
' LU20ABB
(£?J;J A2
£
Ic AB

GROuP CODE

The Grouvp Code 1s an alpha éharacter associatec with one integrated
cirsuit that is posted in the first positior of line twc cf all .

the relatcd blocks., The Groun Code will be different for everv
integrated circu;t used on anv one carc ALD, )




)

coded as follows:

UNIQUE BLOCK IDENTIFIER -

" Each block in an integrated circuit is uniquely identified by an

alpha character posted in the sixth position of line three. The
unique block identifier is obtained from the aesign automation
block representation portion of the circuit flyer. The blocks .

are identified alphabectically eith the leftemost, upper-most block
being identifled ad "A" and proceeding top to bottom, left 9o right.

COMBINED FLYERS

Combined Flyers as defined in Section 23 of Suffix 2 are to be

Place an asterisk in line 3, position S.

Examplcz

A
VO3AK * B
— AL 6
T




-

Pdrtion-subportion Coding

(See Suffix 1, Section 2 of the SLT Card Ground Rules for definiticn)
The portion-subportion code appears dnnline 4, character position5,

6 of the logic block. The portion-subportion code 1s used to identify
all blocks common to & particuler net.,

Example:

Bl

€3




-9-

Types of Portion;subportion Coding

a) (See previous example) Blocks in the same net are coded Al
thru A9, then AA to AZ excluding AI, AO, and AR, If there
- 1s another qeq on the page it will be coded Bl thru B9, then
BA to BZ excluding BI, BO, and BR, Other nets will be coded
Cl, D1, etc. as above., This allows 32 subportions for each
portion A, B, C etc, . ‘

b) 1If there are more than 32 blocks on a card, portion A is
assumed and subportion numbering goes frem 01 to 99, If
there i1s another net on the card it will be numbered Bl
thru BZ as in (a) above, ‘

'~ ¢) Mumzer - The third methnod of codinz is portion Mumzer, where
portion A''is assumed and only one portion is allowed on this
card, Subportior numbering goes from: :

00-99 : |

OA=0Z, l1A=lZ.000¢¢9A492,¢ssseseeesexcluding T, O, R

AO0=A9, 80-890-09020‘2900ocooococ.eXClUding i, 0

AA"AZ, BA~=BZ,¢.. ‘M. AR oeXCIudins I. O and R 11, the
2R-22 second position.

ThHis rout*he allows 1122 subportions on o card., Also, ther2 may

be 34 zard pages numbered 20241, 20242,...20249, 20240, 2024A

20242 excluding 2024I and 202Z4R. The only limitation to the Mumzer
system is that block serial numbering cannot go above KA ¢

on any one card page. .

‘Portion-subportion AR, BR, CR, etc,

Portion-subportion AR, BR, CR, etc., may only be used on a “Hybrid
Resistor". A "Hybrid Resistor" 1s a resistor which is tied directly

to a card tab and not internally on the card. This allows the designer
the option to add a load resistor to the collector portion of the
circuit on tre systems level. :

2
piZ nl2 A ! | |
- TD3A?1 zDO9 - D09
BI3— BI3 —
COIB A4 R
Di3 D3[TGIAB
AR
|2C AB ot

L
Note: Both biouc's use portion A even though they arv not tied together
on t..e¢ card,




~10-

Any comments or criticism please call me on extension 4361, Endicott,

s

H, S. YOuse _ -
Ground Rule Coordinator
NLT (slow) and Packaging Release Sysiems Eng.

‘C: R. Boggs - 523 " Lexington
E., Gegulaski : 214 Boulder

b. Chermak 307 - Endicott

D. F, Cole 145 Endicott

R. Couse 537 ringston

E. Fabrizio 4s7 rndicott

J. Jo Gillespie 307 Endicott

C. Goodew , <87 Rochkester

_ . P, Hill 287 Poughkeepsie

Y -+ W, Jackson 207 Endicott
B, Jeris 310 Endicott

J. Kimmel : 207 Endicott

C. Kupiecs 307 Endicott:

J. R. Krzyzewski 307 Endicott

L. R, Nemeth - 307 Endicott

D. Newman 564 Lexington

W. O'Brien 310 Endicott

. K. K. Oldfield 306 ' Endicott

W. Rodgers 523 Lexington

R. Schlauder 310 - ' " Endicott

F., L. Siegel 306 Endicott

R. E. Smith 307 . Bndicott

. J. Stone 541 San Jogse
A, Testani - Us7 En-dicovt
B. Tullis 335 - Raleigh

R, Wadsworth 296 Endicott

Q. Wiison c25 Poughkeepsis

'SY: 1L




DEP | 2~7047 ¢

Cat Subieet s Suthix

SECTION 6

CARD GROUND RULES
SLT CARD LOGIC DIAGRAM

{

j{‘] j 0 )i\/ E‘ Division suppPLEMENTAL TNFORMATTON
'L1B) I\/ L2 Engineering Practice

o

COMMENTS SECTION

This section may contain a maximum of 10 lines with 2 maximum of
30 characters each.

Line One - contains the card size and card characterization code.

Example:
CARD=SIZE, =2-2L=PAC========TF3

The first 11 characters of the above éxample are constant on all
card logic diagrams. ,

The equal sign is used to indicate a space. .
Characters 12-~15 contain the card size. In the example the card

size is a 2 socket, 24 SLT module position card., The number in
character position 12 indicates the number of socket positions-
either: 1 (single socket - 24 card pins) or 2 (2 socket positions-

48 card pins). The number in character positions 14 and 15 indicz%es
the number of standard SLT module positions available on the card -
either: g6, 12, 24, or 36,

Characters 16-27 in the example are constant on alli card logic dia-
grams.

Characters 28~30 are the card characterization code. This code is
1u the form ANN (A-Alphabetic; N-Numeric) and is assigned to aid
in technically classifying cards. The alphabetic character (family
code) is assigned by determining which voltages go to card pins -
either: T - +3V, c¢ =3V, or +HV, or any combination thereof.
. V - requires only a +12V
U - same as T except that 1t is specifically associated with
the 5 ns family. '
S - doesn't fit into any of the other famlly codes or is &
combination of other family codes
0 - ron-digital type circultry associated with analog familiecs

The two mumeric characters designate the general type of circultry ,
on the card (see suffix 2, section 25, page 3 for all possible choicesg)

Line Two - always convains "VOLTACE=PINS' in the first 12 . haracter
positions. The remalning characters are always blank.

Lines Three and Four - contain the voltage pin designacilons.

Example: ST T
Line 3: +6V,Bl1l,Gll=====+3V,D¥3,J¢3
Line 4: -3V,Bg6=====GND,D@8

' SLT |\Dept, 146 End. Hi/5/66 | 1 of O

Hesponsipiity Page

" Apolicauility
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Pi2-7047 | 1§ CARD GROUND RULES SUpPrIiayPAT, IHFORMATION
Foomec it Section €

COMMENTS SECTION (continued)

The f&rmat is to list ecach voltage folliowed by the pin designation(s),
separated by a comma(s). If a second voltage is listed on the same
line 1t must be separated from *he last pin designation of the first
voltage by five spaces (=====)., See preceding example.

The voltage must be shown by only three characters and may be any
of the following forms (N - numeric; S—polarity; V-volts; and M-
marginal):

IExample: ‘ .
SNV -~ =3V
SNN - +12
N.N - 2,4
NNM -~ 12M
SN - +6M "

GND - GROUND

When more than two lines are required for voltage to pin information,
continue on the next line(s).

Only source voltages which are used to function circultry on the card
are to be shown in *his section. Voltage created by another card
(such as Voltage reference cards) are to be treated as signal lines
and are not to be shown in the comments section. ‘

When, due to a marginal voltage, the voltage specified on a circuit
flyer doesn't agree with the voltage used on the card, both voltages
must be specified. Example: -12,D03=====12M,D03

Line Five - normally contains the Records Classification. If the

fifth Iine is occupied by voltage to pin designations the sixth

must contain the Records classification and if the sixth is used .
. for voltage to pin designations the seventh must contain the

Records Classification, etec, In any case, the Records Classifica*tion

must never re in the third or fourth line even if they do not contain

voltage to pin designations. "

Record Classiﬁication§ -

Experimental=* This classification 1s given to cards which are to

be produced on a model shop basis for experimental engineering
laboretory work. £ Card Logic Diagram with this classification

mist contain an ezperimental part number ("S" number). See Part Number,

page 6),

Developmental=¥ This classification 1s glven to cards which are %o be
Development released. Cardas at this level have good potential for
formial release.

Special Restricted - This 1= a formal classifica*ion cpprlying to
those cards which have been technically approved forp planned uzage in
only one product and 15 restricted due to one or more of the r-isona
1isted in Suffix 2, Section 25, rage 1.

ELat

=

2 of £1N/5/66
one late




o ARD GROUND RULES  TDEP [ 247047 |
SUPPLEMENTAT, TNFORMATION CARD GROUND RULES DEP 1 2-7047 1 1
Section ©

COMMINTS SECTION (continued)

Special Active - This rormal classification is the same as Special
Restriclted but is not restricted.

Standard Restricted - This formal classification 1s the same as
Special Restrictecd except that technical approval has been given
for planned usage in more than one product.

Standard Active - This formal classification is the same as Stan-
dard Restricted but it is not restricted.

Obsclete - This classitication applies to cards which have been
found to have no application in present products.

Field Use Only - This classification is used for field replacemen?t
On].s! ° ) . .

Records Classifications are ranked in thc fbllowing order:

. Experimental (lowest rank)

. Developmental :

. Special Restricted

. Special Active

. Standaird Restricted

. Standard Active (highest rank)

[O)\0; IOV IV

The card classification may ne#er be higher than that of the lowest
ranked circuit flycrs used on the card. A card cennot be formally
‘released until all the circult flyers are, at least, Special Res-
tricted. _

Lines Six - Ten - are used for denotingz other comments.

Example:

Line 6: *Test=Card=Tc=Eng=Spec=872491
Line 7: *No=more=than=l4=drivers=may
Line 8: *Conduct=at=one=time

Each line of information required to further describe the card
(othex than card size, card character!zatiou code, voltage inform-
ation, and records classification) must have an asterisk (*) in its
first character position. This additional informaticn may be pla-
ced in any line after the records classification, but must never
be placed in any linc preceding 1it.

A Card Spccifications is required when a card meets one or more
of the 3 condltions listed in the suffix 2, section 1, page 1.
The Specification aumber must be inserted in the line immediafely
following *he records clagsification. The format to follow is
shown in tne above example.

L/5/6€ 13 or 8i

£
Date fage j




3,_93/—/6 {1 | CARD GROUNDRULES  sypprmmTaT INFORMATION

Section ©

= 200RD CLASSIFICATIONS (continued)

Example of a complete comment section:

Line 1 CARD=SIZE,=2~2U=PAC========T03
Line 2 VOLTAGE=PINS

Line 3 GID, DY8=====112, D4

Line 4 +JVQD¢J==;;=+6V ¢11,B11

Line 5 -3V,546, Qg6=:=:=~36,3g7

Line 6 STANDARD=ACTIVE

‘Line 7 *TEST=CARD= ro ANG=SPEC=872491
Line 8 *¥NO=MORE=THAN=4=DRIVERS=MAY
Line 9 fUﬁDUG&AT%ﬁE#T@F

DESTIGIER'S NAME

A twelve character field is available in the lower center of the
This fleld must be

logic sketch sheet for the designer's name.
conplete on all card Logic Diagrams.

The machine printed ALD will contaln the designer's name in the

title block,
DATE AND CODE

A meximum of 6 Enginnering change levels are allowed.

These change

levels must correspond t©o the change levels listed on the Assembly

drawing and must be listed in chronological order.

The E.C. and code field is 8 characters. This fileld must be com-

plete on all logic sketch sheets.

The date field will be completed by Design Automation.
matvion will irsecrt the date in which the logic sketch sheet is run.
A new date will be inserted each time a re-run is required.

Experimentz2l - cards wlll contain an E,C. and code in the form

SANNN=A ({A-Alphabetic, N-Numeric),
The firct character (S) is constant,

Character two is the alphabetic arca ccde.

Bither:
Boulder \Y
Burlington B
Endicctt Circulv Technology Eor T
Endicott Memory M
Endicott Packaging c Y
Endicott Product Englineering T
France o
Germany G
Holland D
Kingston 1.

f 4 oof 81;/5/06?
apge Prate 2

Design Auto-




CARD GRUUND RULES  IDEP Pu=7047 |

& - h
Cat. ',fiiub;o::t Suifix g

UPPLEVENTAL INFORMATION
ction 6

=

SU
Se
.C, DATE AND CODE {continued)

San Jose Memory
Sweden
United Kingdom

Lexington X
Poughkeepslie Circuit Technology P or H
Poughkeepsie Componsnts Division C
Poughkeepsie Memory Q
Raleigh Z
Rochester R
San Jose Circult Technology J or S

A

N

U

Characters 3-5 are sequentially assigned by the controlling group
and are the same as the Assembly part number,

Character 6 is blank.

Character 7 is the change code. The initial experimental version
will be A and each successive version will be B, C, D, etec.

Initial version)
B first change)
C (second change)

Example: SE129
SE129
SE129

[ |

Development - cards will contain an E.C. and code in the form
DVNNNN=N (N-Numeric)

The first two characters (DV) are constant.

Characters 3-6 are unlquely assigned to a given Assembly change.
DeveIOﬁmert Engineering Change numbers are obtained from Depart-
ment 146, Endicott,

Character 7 is always blank (=).

Character 8 is the change code. The inital development release
will be 1 and each successive change will be 2, 3, 4, etec.

1 (Inital re.ease)
2 ’Flrst ~hange)
3 \%econo chaﬁge)

Example: DV24g2
DV2768
DV3592

#ormal ~ cards will contain an E. C. and code in tire furm
NNINEN=4 (A-Alphabetic, N-—Numeric)

LI

The first six characters are unilquely assigned to a given Assembly
change. Formal Engineering change numbers are obtained from
Department 146, Endicott.

Character 7 is always viank (=),
The last character (character £, is the change code. The

initial formal release will be . and each successive change will
Le B, ¢, D, ete. '

4/5/66 15 of &}
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AR S rxg Section &

=, C, DATE AND CODE (continued)

A (Initial release)
B (First change)
¢ (Second change)

Example: 162492
162501
163219

T

TITLE BOX

Title ~ The title field is two lines of 30 characters each. Bous.
sicns (=) must be used to indicate spaces.

Example: BIT=TRANSLATORS=AND
COMPLEMENTER

Each title should be a brief informative description of the logle
contained on the card. ILess meaningfuvll titles as "Logic Card 1"
should not be used.

Machine - this field must always contalin the word ASSENMBLY,

Part Number - This field must be cumplete with either a productio-
or experimental part number. Also see auxiliary title flelds, p&

7.

Experimental part numbers are in the form SINNNNN (N-Numeric).
The first two characters are constant. Characters 3 and 4 are
muneric positicn in which the area code is located in the alphabo.

g1

A=
[ RO

Exampie: A

E;¢5
P =1
Z=26

See pages 4-57or all possible area codes, Characters 5-7 are sc-
quently -assigned by the controlling grnup. Experimental part maus
example: S1@5392

Production part numbers are in the form S58ZNNNN (N-Numeric),
Production part numbers are optained from Department 146, Endico

Version - This field is always blank (Joes not apply to card lozi.
diagrams).

DlVlolon - This field must contain the two character clphabetic oo
of the group ond/or 1ocat¢on technically controlling the card.
Suffix 2, Section 25, Page 2 for all possible control codes.

Frame - This field 1is always blank (does not apply to card logic <
grams) ,

6 of 8L /5/06
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ection :

PAGE NUIMRER

The page nwiber is vged to identify the sheet number of card
legic diagrams. The page number is also used as part of the
information in the Line Information fields to indicate cross-
referencing between pages (see Section 4, page 3).

The page number must e inserted in the indicated spaces at both
the upper and lower right-hand corners of the loglc sketch sheet.

It consists of the characters 2-5 of the current E.C. when
the card is Experimental and tne last four characters of the
part number when the card is Development or Formal,

In each case, the first 4 characters are followed by a numeric
character indicating the page sequence. ’

Example:

An experimental card S1g5396 at E.C. level SE396=B has three ALD
pages. The pages are numbered E3961, E3962, and E3963.

A development card 58@4521 at E.C. level DV2481=3 has three ALD
pages. The pages are numbered 45211, 45212, and 45213,

A formal card 5871632 at E.C, level 162491=A has three ALD pages.
The pages are numbered 16323, 16322, and 16323,

AUXITTARY TITLE FIELDS

These are 14 character fields, two lines above the logic block
positions in row A (top row) of the logic sketch sheet. These
character fields, except the fields above block drawing pesitions
A6 and A7, moy be used for block column titles.

For record and control purposes, il 1s necessary that the sheet
and part number be called out in the upper right of the ALD, To
satisfy the need, the Auxiliary title fields above block drawing
positions A6 and A7 are usead.

The auxiliary title field above block drawing position A6 will
contain the sheet number ana vefzrence to the total number of

Assembly sheets. The btotal number of Assembly sheets include

the ALD, Schematic, and Assembly Drawing, in that ordevr.

Example:

The Assembly Package contains: 2 ALD sheets, 3 schematic sheets,

and 1 Assembly drawing sheet. Insert avbove block drawing positicn,

in the auxiliary title field, "6:

First ALy Pace Sheet=l=0f=6
Second ALD Pege Sheet=2=0{~5

L/5/66] 7 of of
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o»Cthn 6
AUYILIARY TITLE FIELDS (continued)

When bthe ALD is being rn by Deslgn Automation, previous to
knowledge of the total number cof pages the Assembly package will
contain, the total mumber of peges figure may be blank. In this
case, Release Packaging Engineering, Department 146, Endicott
will insert the total number of pages figure by hand, on the
machine printed ALD,

Example: Sheet 1 of 3

The auxiliary title field above blcck drawing position A7 ‘.
must contain the Assembly part number (see page 6).

1.8 or®1L/5/66




CARD GROUND RULES IDEP 12-7047 T 1
Cat Subirc Suffix
SLT CARD LOGIC DIAGRAM ‘

o SECTION | 7
E 0 Division SPECIAL RULES
j D; Engineering Practice

DECOUPLING CAPACTTORS

Standard decoupling capacitors used to decouple standard voltages
must not be shown on the ALD, When either a different decoupler
than .68 uf, is used or a voltage other than +3, -3, +b, +12, or

-12 is _decoupled,_the capacitor block. must_be added to the ALD,

TFor the case where standard voltages are decoupled with other than
a .68 uf. capacitor, the following circuit flyers must be used
on the ALD showing connection to the appropriate card pin:

S61DE ~ Uses 10 uf. cagacitor, has input and output
on 1oglc block.

S61TB - Uses 6.8 uf. capacitor, has input and output on
lcgic block.

ST R S61DW -~ Uses 6.8 uf, capacitor, positive terminal to in-
) put of logic block. negative terminal grounded
on flyer,

S61U0 - Uses 6.8 uf. capacitor, positive terminal grounded, )

’ negative terminal to logic block input.

S61UT - Uses 6.8 uf. capacitor, negative terminal to logic —
. block input, positive terminal shown to +6 volts. L

, “on the Circuit flyer. .

For the case where the standard decoupler, .58 uf, capacitor,

'is used with non-standard voltages:

S61DG - TUses .68 uf, capacitor, negative terminal grounded
. on flyer, positive terminal to logic block input.

ST S61TW - Uses .H8 uf, capacitor, has input and output on
the logic blezck.

e ST fedt e enDy A< G0 Tofs
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CARD GRCOUIND RULES (DEP §2-7047
SLT CARD LOGIC DIAGRAM Y

- . SECTION | 8

E Division ‘
r_u . , , INTEGRATED CIRCULTS
Engingering Practice AND COMBINED FLYERS

INTEGRATED CIRCUITS

The following is an example of the way an integrated circuit must be
coded on an ALD so that the PUNSC Frogram can handle it automatically.

EXAMPLE:

Group Code

* A
J@h Unique Block Identif ier
—_AuM/

U20AB
B Al
FF D
LA__AA A
(I20AAC
& 7 e
A 2B_AC
U20AB B :
.!le A2
IC—AB

GROUP_CODE

The Group Code is an 2lpha character associated with one integratcd
circuit that is posted in the first position of line two of all ths
related blocks. The Group Code will be different for every inte-
grated circuit used on any one card ALD.

L4 )
= —~n L i
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b
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GENERAL E
mmxg SECTION § O :

TABLE OF CONTENTS (CONT'D)

Instructions for Designing Non-Standard Hole :
' Page 10

Pattern Planes
Changes to Internal Planes Page 11
WIRING RULES Section 4
5 and 30 N. S. Card Wiring Rules Page 1
700 N. S. Card Wiring Rules Page 2
DECOUPLING Section 5
Scope Page 1
Decoupling Notes Page 1
Requirements Page 1
Weight Factors Page 2-3
Special Decoupling Rules for 5 and 30 N.S. Cards Page L4-6
Special Rules for 700 N. S. Cards Page T7-10
COMPONENT DRAWING REQUIREMENTS (TO BE ADDED LATER) Section 6
CARD CLEARANCES Section 7
PROGRAM DEVICES (TO BE ADDED LATER) Section 8
TUBULAR AXIAL LEADED COMPCNENTS Section 9
Description Page 1
Package Page 1i-2
Requirements Page 2-4
Limits Page U4-5
Relationships Page 6-7
Sequence Effect Page 8
Hand Assembly Page 9
Process Information Page 10
Planning Page 10
MODULE SLT Section 10
- Descriotion Page 1
Packagc Page 1-5
Requirements Page 10
Limits Page 10
Relationship Page 11
Artworks Page 11
Sequence Effect Page 12
Hand Assembly Fage 13 '
Process Information Page 13-14
Planning Page 14
R/C MCDULES Section 11
Lescription Page 1
Fackage Page 1-2
Requi:=ments Page 2
Limits Page 3
Relationships Page 3-4
Arcwork ‘ Page 5
Sequence Effect Page 5-6

2 of 5 | 5/16/66

Paga !!‘;clt




L

“3&‘3%
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SECTION t!; O Cat. gSubjcc! Suffix z
TABLE OF CONTENTS (CONT'D)
. Hand Assembly Page 6
Process Inflormation Page 7
Planning Paze 8
TRANSISTORS (Including heat sinks) T018-T056 and TOT5.
TO-3 and TO-5 to be added later. _ Section 12
POTENTIOMETERS - ROUND Section 13
Pescription Page 1
Package Page 1
Requirements ; Page 2
Limits : Page 2
Relationships e Page 2
. Artwork . Page 2
' Sequence Effect Page 3
Hand Assembly Page 3
Process Information Page 3
Planning Page 3
POTENTIOMETERS - .312 SQUARE Section 13
Description 4 Page 1
Package Page 1
Requirements ‘ Page 1
Limits A Page 2
Relationships Page 3
Artworks : Page 3
. Sequence Effect : Page 3
Hand Assembly . Page 3
Process Information Page 4
Planning Page 4
POTENTIOMETERS - .500 SQUARE Section 13
Description Page 1
Package . Page 1
. Reguirecments Page 1
Limits. Page, 2
Relationships Page 3
Artworks ' Page 3
Sequence Effect Page 4-5
. Hand Assembly Page 6
Process Information Page 6
‘Planning Page 6
POTENTIOMETZRS - RECTANGULAR Section 13
Description Page 1
Package Page 1
Requirements Page 1
Limits Page 2
Relationships Page 3
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Artwork Page 3 s
Sequence Effect " Page 3 »
Hand Assembly Page 4
Process Information Page 4
Planning Page 4

CRYSTALS 3 Section 14
Description : Page 1
Package § Page 1-2
Requirements L Page 3
Limits Page 3-5
Relationships s Page 6
Artworks - Page T7-8
Segquence Effects . Page O
Hand Assembly ) Page 9
Process Information : Page 9 .
Planning . , Page 9

REED RELAYS | Section 15

INTEGRATED CIRCUITS (FLAT PACS) TO BE ADDED LATER Section 16 ‘

DELAY LINES (TO BE ADDED LATER) ‘Section 17

NON-TUBULAR CAPACITORS (TO BE ADDED LATER) | Section 18

MISCELLANEOUS COMPONENTS (BUMPER SPACERS, FUSES AND &:ﬁ“

LUGS, RESISTORS, JUMPERS, DIODES, TRANSFORMERS ETC.)
(TO BE ADDED LATER) Section 19 ‘

TABLES (DECIMAL AND .025 GRIDS CORRELATION, RESULTING '
HYPOTHENUSE TABLL, X GRID DISTANCES, Y GRID DIS- Section 20
TANCES)

NOTE CODES-Future breakaway from section 1 (to be Section 21

added later)

TESTING REQUIREMENTS Section 22 ‘
Definitions Page 1
In-Process Testing Page 2-3
Final Assembly Testing Page 3-10
Off-Line Test Equipment Page 10-15 ‘.
Circuit Design and Packaging Considerations Page 16-24
Conclusion Page 24
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Raw Card and Assembly Drawings Check Against the
Schematic

SectionA23
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This section will include Information, Requirements, Planning,
Note Codes, Justification and Terms that are general and specific
to all SLT cards and/or components.

REQUIREMENTS

Justification Procedure =

A1l standard SLT Card assemblies not including specials (Suffix 7)
that require Jjustification as described under (A%B) rmst have prior
approval from Department 14€, Endicott before the card will be
processed for release.

Procedure For "On Location" Manufacturing Pre-Analysis A

The "On Location" Manufacturing Pre-Analysis Representative 1is

not responsible for giving menufacturing approval to card Justi--
fications. However, he is responsible for detaining any card
which requires justification but for which justification approval
has not been obtained. These cards will be detained until approval
is received as outlined under REQUIREMENTS. When approval is ob-
tained and no other problems exist on the card, the card will be
passed by the Pre-Analysis Representative. Endicott Manufacturing
Pre-Analysis will inform the Pre-Analysis Representatives when a
decision by Endicott Manufacturing has been made on the card. The
above is for cards being processed for initial release.

Cards being processed on "EC" change which have previously been
justified are handled differently than cards being released which
require initial justification. If the "On Location" Manufacturing
Pre-Analysis Representative has not been notilied by Endicott
Manufacturing Pre-Analysis to pass the card on to ask for rcjusti-
fication, then he must notify Endicott Manufacturing Pre-Analysis
of his receipt of the card. The Pre-Analysis Depresentative must
at the same time inform Endicott Pre-Analysis of any forecast
changes or any change in the number of conditions that were pre-
vicusly justvified. In turn, Endicott Manufacturing Pre-Analysis
1will inform him as to the action to be taken on the card. If a
card reguires re-justification, the procedure for the "On Location"
Manmifacturing Pre-Analysis Revresentative will be the same as for &
card being released for the first time that requires justiflicatiloen,

ST
Appiicability PQ%B?D.”M].46 mna. !%‘f/-jlb :é]‘:‘o.l. ].c.g
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REQUIRITENTS ( CONTINUED)

Pre—Pre—Analysis -

Advance review of cards by Department 146 that have problems or
may need Jjustification will be answered by letter indicating the
following:

Approval, rejection and or action that must be taken that would
make the card acceptable. The above is not a requirement for card
release.

Normal Pre-Analysis -

" Once approval has been given, it will have automatic approval on
subsequent changes only if the following items are met.

1. Any card previously Jjustified will 1no1ude a copy of the
previous letter for the new EC on that card.

2. An updated 5 year usage forecast by year is required. It
may be hand written on the previous letter and is required
tc be signed and dated. It is up to the discretion of the
Endicott Manufacturing Pre-Analysis as to whether or not the
increase is sufficient to warrant justificatvion.

3. The cards must be rejustified if the number of condifions
that were previously Justifiled have increased and or any new
conditions have been added as described under (B).

Rejustification means a new letter.

4, The requirements for requesting approval by a letter of Jjusti-
fication or re- ~-justification are to include the following data
and it is to be submitted to Messrs R. E. Canfield, and L. R.
Nemeth, Department 146, Endicott. .

4.,1. A reproducible copy of the proposed rough assembly layout.

4.2 A 5 year forecast of card quantity by year.

4.3 Signatures of Machine Project Manager and a responsible
Engineer.

4.4 A descripticon of machine requirements Jjustifying the con-
ditions created on the card. All justification is the
vesponsibilifty of tThe affected machine group.

Items 4.,1-4.4 will be submittcd to the designated manufacturing
representative located in Department 146 Endicott. If any comp-
lications arise out of vhe review or when approval is given, the
centrolling card packaging group will be notified by letter as
stated in Pre-Pre-Analysis.

pori2 (12/31
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REQUIREMENTS (CONTINUED)

. Reasons for Justification -

Justification is required for automated components which will

Pe hand assembled as well-as those that are considered as being
automated by the high speed equipment and are not defined as
ground rule violations. Tor these components, the specific vio-
lations of automation rules which must have a letter of Jus-
tification are as follows.

SLT Circuit Modules Packaged in Physical Outline Codes - TMO06C -
TMOObH - 7M900B - Other module physical outlines exist which, at
this time, cannot be automated. Consideration of these outlines
must be given with respect to the physical outlines an@/or size
" of the adjacent components and with respect to the card layout as
o to whether a problem exists. Also, the automatability of the
adjacent component by itself, must be examined. If a problem exists
and the adjacent component is normally automatable, a letvter of
justification is required.

Example:

Non-automated or automated module with an un-insulated or electrically
floating case.

T ~
) o O < <
e gutomated T0-13 or
< ) - TO=-56H '
|
o ©
® |
\J C) (5 -(l}- |
L]

o s |

This condition requires a letter of justification because an in-=
sulating spacer must be used which makes the automatable trans-

istor Hand assembled. If a Hand assembled module has an insulated
can, then the spacer would not be needed and a letter of justification
is not required.

. R/C Modules Packaged in Physical Outline Codes
g 2AB01GH~AL-CL~-EL

| 4A803D-A-B-C
‘ 6ABO5A-B-C=D

12/31/5'5 30112
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EQUIREMENTS ( CONTINUED)

Although the ground rules defined eight of these outline codec as
being non-automatable, this is true only at this point in time. An
extensive effort is being made to obtain all of these components in
the four automatable outlines. Hence, card layout must reflect
this. Two or more R/Cs with any of the preceding outlines which are
"phrickwalled" as defined in the section on R/C modules must be
Justified. ' ‘

Transistors Packaged in Phyéical Outline Codes -

16T56A-B~C
1T18A-A1-B-C

Although only physical outline codes 16T56A-B-C are defined as
presently being automatable, Engineering Change Requests have been
sssued on the 1T18A-A1-B-C outlines to change them to a TO-56
outline. 1In lieu of the processing of these Engineering Change
Requests, all seven of These packages must be laid out for sutcmation.
Any package with one of the above outlines which is not automatavle
due to physical placement or due to an artwork violation, must be
justified. In addition, when any of these seven packages or 17-18P
and 20T72B are mounted in .250 inch centers, additional manual
assembly cost is incurred. Packages mounted in this manner must

be justified. ' '

Tubular Axial Leaded Components

Automation of these components is a must and any component meeting
the requirements but is on the card so that it has to be hand
assembled will require Justification. .

The following Diode physical outline codes mist be considered as
being automaced on .500 or .625 mounting centers.

1D07-C~C2-D
2D500A-B-C~D
2D500A1-A2-B1-B2-B7
6D514A1

L42D540A

L45D29A

Lepshoa

The component part drawings using the above outlines do not have
miniium dimans’ions on them but Engilneering Change Requests are being
processed to update the part drawings.

Any card using any of the above physical outline codes which are not
automatable due to physical placement must be justified.

Any automatable component which meets the Automation Insertion Chart,
except fcr the hole size anq/or the mounting centers, must be Jjusvi-
fied. ‘

borlz |12/315
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Section 1

REQUIREMENTS ( CONTINUED)

Snuggling of two or more automated components or one automated
component that has to be hand assembled must be justified.

Upper Third of 3I-H1 12 Cards -

Present high speed automatic equipment can insert components on a
025" increments on the 5 standard SLT card sizes up to and includ-
ing Y grid 123. An effort is being made to extend the range of the
automation equipment up to and including Y grid 183. Card layout
above Y grid 123 must reflect the component ground rules for auto-
matic assembly. The deviations requiring Jjustification are as de-
fined under item B and apply to the upper third of 3-Hi 12 cards.

This write-up describes (all B items) the conditions which require
Justification at this time. Certainly, other situations will come
to the light in the future that will also regquire justificatilon.
These conditions must be handled as they arise, and this write-up
will be modified to reflect them. When in doubt as to whether a
card requires justification or not, contact Messrs. R. E, Canfield
or L. R, Nemeth, Dept. 146, Endicott.

INFORMATION

The following components are controlled by Dept. 287, Poughkeepsie,
Plant 16. Engineering Change Requests should be submitted to the
Department manager who will in turn log thew in and route them to
the responsible Applications Engineer for action.

SLT Modules ~ R/C Modules - IC Modules
Pulse Transformers Transistors Crystals
Tantalum Capacitors Delay Lines Diodes

The majority of all other electrical components are controlled
by Dept. 382, Endicott.

Inductors Potentiometers
Capacitors Fuses '
Resistors

Dept. 561, Burlington controls reed rclay assemblies.

Dept. 146, Endicott, generally controls SLT mechanical and
hardware items on cards.

PLANNING

Those ccmponents that are in the present SLT Card Bulletin
Ground hkules through B23 are still in effect unless superceded
by this Engineering Practice update. Those items that are notl
in this update will be published a5 soon as they are writteu.

Card layout and manufacturing trade-off data will become
available soon and will be 1n *ais section. This data wil

i 2
12/31/5] 50£1
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the machine and layout people in deciding whether components

be hand assembled or go to a random hole paf
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CARD LAYOUT GROUND RULES

SECTION 1

WM Divisign  CENERAL COMPONENTS — TERMS
ch Engineering Practice

TERMS

FLAG - Component lead that is bent 30° - 450 on the solder side of
the card.

CLINCH - Component lead that is bent 900 on the solder side of the
card and flat to a large land.

PINCHED - Component lead that has been deformed to form a projection
larger than the lead diameter.

PREPPING - Ccmponent leads that are cut, formed and made ready for
insertion on the card assembly.

LEAD CIRCLE - Component leads that have the relationship of belng on
the same diameter circle or radius.

MOLDED - Components that are processed to a finished part by transfer
and/or injection molding.

SHELL, MOLDED - Components that are assembled in a case that has been
previously molded.

CAST OR POTTED - The filling of an assembled shell-molded component.

ELECTRICALLY FLOATING - A metal can or case that is not insulated and
not connected to the device 1t covers.

STANDOFEF - A projection on the component body or lead that may or may
not be insulated aond elevates the component from the card

surface in order to cool the component, clean rlux from the

card and to allow soldering oi the comporient leads.

SEATING PLANE - Is that area where component standoffs are in contact
with the card surface.

AUTOMATIC -~ SLT high speed component insertion equipment that is capable

of insertion on a .025 grid increment and is computer con-

trolled,

SEMI~AUTOMATIC - Equipment that is manually positioned and cycled which

can gnly insert components on X-Y grids ending in 3
and

TRADE OFFS - Those decisions made from known date +that influence card

layout and card cost.

' BRICAWALLEL - Two o1 more R/C moaules packages that have any part of

their lengths side by side and have their centers less
than .200",

Appiicability - ) Resuonsnblhty Date Pase

S
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- aeeled Section 1
ERMS ( CONTINUED) ' .
JET PROCESS - Initial part of raw card manufacturing process which ‘3

oy

includes the use of many chemicals, plating and cleaning
solutions.

ON-WETTABLE - (Do not subject to liquids) - Components which by them-
selves or due to the method of assembly cannot be pro-
cessed in the Automatic Solder and Cleaning Machine.
Within this machine components would be subjected to
FLUX, HEAT, SOLDER, CLEANING SOLUTION AND ULTRA-SONIC
VIBRATION., Component configuration and mounting must
allow complete flux removal. Also components must not
exceed 450 in height or diameter.

WETTABLE - Components which by themselves and due to the method of
assembly can be processed in the Automatic Solder and

Cleaning Machine.

BSOLESCENT - This applies to note codes that cannot be used on any o
new card releases., Any presently released card using ,
these notes must be update when processed on change.

ARD GUIDES - An insulated mechanical part that is retained to the card
assembly which will stiffen the card, guide the card for
seating, and retain the card assembly during vibration.

UIDE POST - A flat metal post that is mounted on the plastic board
stiffner on which the card guides are inserted.
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Cuhee Caiftox

Cat.

CARD LAYOUT GROUND RULES

’ EM szsmn GENERAL COMPONENTS NOTE CODES
Engineering Practice

NOTE CODES

SECTION 1

The note code structure is being closely examined to:

a. Elimination of manufacturing process information which can
vary and makes the presently release cards wrong.
b. Elimination of many combinational note codes.
c. Flimination of the use of variable field note codes.
" d. More definition on the application and meaning of note codes.

Most of the changes planned for note codes cannot be used until
CCDA and manufacturing program changes have been made. Component
Library will also be affected.

When no note code exists for a non automatable component on a card
assembly on the assembly drawing in the note code field, or in the
component library, the component will be mounted on the card dur-
ing the Manual Insertion Operation before Flow Solder and Clean.
Also, the component will be mounted without spacers or any other
hardware in the manner in which the assemblers interprets the
assembly drawing using as a guide his assembly experience and all
‘ applicable Manufacturing Process S3tandards. Any note code for

a component on a card assembly that exists only in the component
library is readily accessible only to the computer which must
reflect this note code on the Manufacturing Positioning for that
card assemblz. The need and or the note code is determined by
Departiment 146, Endicott.

HD - "Hand Assemble Before Liguid Process'-

’ Thic note code is OBSOLESCENT. (This note code is not to be used
on any component. Any card which uses HD note codes being pro-
cessed on an Engineering Change mus% have all HD ncte codes ce-
moved. Cards with HD.on the assembly drawing are accepcable until

® changed.)

HR - "Component Incompatible wiih Manufacturing Process'-

(This is a new note code. t is used to specify a normally auto-
mated component which rust be hand assembled for a reason whicn
cannot be detected by the manufacturing ccmputer programs. AT This
time this note code must be placed on any autometed tubular axial
leaded component which meets the automated insertion chart (Section
9) except for Fole size.)

NB - "Assemble with P/N 476744 Spacer. Do not subliect to any

i
(Required for ron-vettauvle round potentiometers packaged with TO-3
Lead configuration. Example - Tohtentiomeber 483114.

SLT Dept. 146 End.312/31/500:12 |

Applicability ! Responsibility Date Paje |
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e o] Section 1
NOTE CODES ( CONTINUED)

This note has not changed and will appear on the component and note
field on the Assembly Drawing.)

\
FH - "Due to Component Height of .370 to .460, This card must be
removed prior to removal of card adjacent to component side.' -

(Required when any component height is between .370-and .460. This
note has not changed but wlll appear only in the note code field
on the assembly drawing. New card releases and changes will not
reflect the note code on the compcnent view. As a result of this
note a .250 black mark is put on the left card edge to identifly the
card to the machine group and the customer engineer.)

FR - "Due to Component Height of .370 to U460 this card must be
removed prior to removal of card adjacent To component size. Tech
lab evaluation incomplete. Part subject o withdrawal. Additional
usage to be avoided,”

This note is owsolescent and replaced by.FH and FA. (New relieases
and changes will not reflect this note on the assembly drawlng.
Those present assembly drawings with this note are still valid. A
black mark on the left card edge is still required when it is used.)

FV - "Assemble with P/N 811399 (T0-5) spacer. Due to Component
Lleight of .370 to .460, this card must be removed prior To removal
of card adjacent to component side.'

(Required when using transistor type 028 or physical outline 6T11A
for example. This note code will appear on the component and in
the note field on the card assembly drawing. A black mark on the
left card edge is still required.)

FB - "Card requires 1.250 spacing on front side.”

(This ncte code is required when any component height is over .460".
-This note code has not changed but it will appear only in the note
code field on the assembly drawing and not on any specific component.
New releases and changes will not reflect the note code on the com-
ponent view. When the FB note code is applied %o a card, the compon-
ent (s) which is over .460" in height must have an NA (or other non-
wettable note code) assigned to it in the component liobrary or must
have an NA (or other non-wettable unote code) applied to it on che
assembly drawing and note code field, In addition, Card Cleareace
Section 7 must be met.) .

NA - "Part must not be subjected to anv liquid"

(This note code is OBSOLESCENT for most card cssemblies and is usually
only for component library use. With ore exception, this note code
wlill not appear on the component on the assembly drawing nor its note

wlll automatically print out on the assembly drawing when the note
code exists on the component library. Until CCDA program changes are

:;Qomzi;g/Bl/D

code field. However, the NA note code, with the present CCDA programs, .

nade and implemented to suppress printing oan the assembly drawing, cards
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NOTE CODES (CONTINUED)

will be accepted for release and change processing which contain
NA printed out on the assembly drawing.

The one exception to the above rule is the case where a component
for which no NA note code exists on the component library is
mounted such that is extends more than 460 above the card sur-
face. This component must have an NA note code on it on the
assembly drawing and in the note code field. Also, an FB note
code must be put in the note code field on this assembly drawing.
For further classification of ncn-wettable components, contact
Dept. 146, Endicott.)

NC - "Part must not be subjected to ultrasonic frequency of
35-45KC." .

(This note code is OBSOLESCENT for card assemblies and is for

‘ component library use only., This note code will not appear on the
component on the assembly drawing nor its note code field. However,
the NC note code, with the present CCDA programs, will automatically
print out on the assembly drawing when the note code exists on the
component library. Until CCDA program changes are made and im-
plemented to suppress printing on the assembly drawing, cards will
be accepted for release and change processing which contain NC
printed out on the assembly drawing.)

’ HA - "Assemble with P/N 811157 (T0-18) Spacer."

This note codc, with one exception, is required on all TO-18's
and TO-56's packages on the assembly drawing and in the note code
field. Only those TO-18's and T#0-56's which must carry an HS
note code are exenpt from this rule.)

® HS - "Assemble with P/N 815192 (m0-i8) insulating spacer."

(This note code is required on all TO-18's and TO-56's which
are mointed .125" adjacent lead to an SLT Circuit Module.
Tris note code for these transistors must appear on the component
‘. on the assembly drawing and in the note code field. The P/N
815192 (T0-18) spacer is a newly released spacer that will ensure
that the transistor and SLT Module involved will be mounted with
a minimum of .008" clearance. The use of this spacer in this sit-
uvation is an engineesring requirement. All presontly relecsed
card assemblies using an AZ note code oin these uransistilors must
have the AZ replaced by the HS when the cards are processed on a
change.)

FK - "Mount heat sink using SI grease (B/N 483151) on the rrans-
istor can. SI grecase st be appliad arffer liquid process."”

o This note code is required on press-fit heat sinks mount=da with
g silicon grease during the manual assembly of non-wettavlies Operation.
The note code must be on the heat sinks on the assembly dra.ing

N - ho/31/5l110r1218

|
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Section 3

{OTE CODES ( CONTINUED)

and in the note code field. This note code must not be applied to
gear type heat sinks (P/N 492434 or P/N 492435) mounted on TO-5
transistor. Particular applications of this note code are given
in the sections containing specific information on the various
packages and heat sinks.)

FJ - "Mount heat sink with flared fins up and flush with top of
transistor can.” This Is not OBSOLESCENT,

(The use of this note code is no longer required. All presently
released card assemblies using an FG note code nust have the FJ
note code removed when the cards are processed on a change. This
will be taken care of in the Manufacturing Process Standards.)

o
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';2of12?2(31/§§

Page

Rid




JLIBIVE Engines -
Engineering Practice =~  RAW CARD REQUIREMENTS

CARD GROUND RULES [DEP §2-6230

Cat Subject Suﬂ?'x

CARD LAYOUT GROUND RULES SECTION

CARD SIZE

Two methods of describing card size will be shown. Both systems
are derived from multiples of the basic or smallest SLT standard
card configuration. The method on the left is the preferred
method and will replace the old method equivalent on the right.

Method #1 Method #2
Preferred 0ld
1-6 1-HI 6
2-12 ' 1-HI 12
1-12 ‘ 2-HI 6
2-24 2-HI 12
2-36 3-HI 12 ’
3-36 2-HI 18 INFORMATION
4-48 2-HI 24:] ONLY

_ The preferred Method #1 is translated by the following:

The first numeric indicates the number of socket
positions. The numerics following the hyphen indicate
the total number of SLT modules that can be used

on cards with a standard internal plane. :

The old Method #2 is translated by the following:

The card height (HI) is indicated by the first
numeric. The total number of SLT modules that
can be used on cards with a standard internal
plane can be derived by multiplying the first
numeric by the numeric following the height (HI).

Basic SLT Card Size
1-6

1.460

Applicability

SLT Dept. 146, Endicott 8/29/69 T of 24

Responsibility Date Poge
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Cot. Subject

CARD GROUND RULES
SECTION | 2

RAW CARD REQUIREMENTS

3
Suffix

CARD STATISTICS

The illustrations entitled "Card Dimensions" show the following
information for card sizes. 1-6, 2-12, 1-12, 2-24, 2-36. The

module placements on the following views are for standard place-

ment using a standard internal plane. . .

1.
2.

Dimensions - See Engineering Specification 89091l.
Grid Numbering System ’

3.
4.
5.

Orientation of Sides
standard Hole Pattern Position
Preferred Module Positions
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RAW CARD REQUIREMENTS

SECTION 2 Bear Hsesjeet sutfin

STANDARD CARD AVAILABILITY

The cards listed on a preceding page (under CARD SIZE) are the
only ones available as standard cards in the program. Any
other cards sizes must be considered as "special" (See Suffix
7 "Special Cards"). The 3-36 and 4-48 cards are shown for
information only. These latter 2 sizes are not available from
computer generation.

. MODEL CARD AVAILABILITY

Ordering -

" Raw card material for engineering model cards is available by
ordering part numbers shown in the model cards availability

table. Additional operations to be performed in the local

model shop for the completion of raw cards are described below.

Card Panel With An Internal Plane and No Holes -

The internal plane without holes has a laminated internal plane
copper clad on both sides. Operations required for completion
of raw cards would be drill. plate (for via -holes), resist, etch,
mill into cards, contacts, housing, and protective coat if

required.

Card Panel Without Holes or Internal Plane -

An epoxy panel copper clad on both sides without internal
plane is available as P/N 9799250. This panel requires the
‘ same operations as described above for completion of raw cards.

Internal Plane Card Panel With Holes -

‘ This panel with standard holes has a laminated internal plane

with "J" holes drilled at all X and Y grids ending in 3 or 8
with holes plated through. Operations required for completion
of these raw cards would be resist, etch, mill into cards,
contacts, housing, and protective coat if required.

Wire-It-Yourself Cards -

Wire-it-yourself cards have "J" holes with lands at all standard
grids. Cards are etched with contacts and housing assembled.
Printed lines are run from each tab to a land on Y23 or Y28. To
complete the card discrete wires are connected between lands by
lap soldering to the land. Refer to Engineering Specification
890926 for discrete wire connections.

Date Page 7




2-6230

Subject

3 CARD CROUND RULES RAW CARD RuCUT REMENTS E
Suffix SECTION 2

Etch-It-Yourself Cards -

Etch-it-yourself cards are in card form both with and without
internal plane. They are supplied with standard holes drilled
and plated through and tin-lead plating on holes, lands, and
ALPHA 38 flux already on tabs. Operations required for
completion of these raw cards would be resist to wiring only,
etch, contacts, housing, and protective coat if required.

n"QG
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CARD GROUND RULES IDEP §2-6230

RAW CARD REQUIREMENTS 3
Q SECT'ON 2 Cot, Subject Suffix

HOLE PATTERNS

Hole Patterns are classified into one of three categories. These
categories are random-standard, random, and standard. The defini-
tion and example for each of these categories is as follows:

Standard Hole Pattern

A standard hole pattern consists of only "J" holeé located on all
X and Y grids ending in the digits 3 or 8.

The definition above means that the. "J" holes must be drilled in
all of the standard locations. If one hole is omitted, this hole
pattern will become random-standard.

Available standard hole patterns are as follows:

CARD HOLE ~—

SIZE PATTERN 0O 000000000 O0OO0
1-6 - 811192 gggggggggggg EXAMPLE: All Holes
2-12 - 811193 Are Drilled On Grids
1-12 - 811370 ©00000000000 Ending In The Digits
2-24 - 811371 00000000 0OO00 3 or 8.
2-36 - 811229 000000000000 :
: 0000000000 O0O0
O0000D0O0O0O0O0bO0OO0
pOOOOOOOOOOOO
IN0nannnnLInS
|
bl

Random-Standard

A random-standard hole pattern which has drilled holes on X and Y
grids ending in 3 or 8, but not all hole locations on X and Y grids
ending in 3 or 8 are drilled.

On the standard hole patterns, lines running through any Grid location
where both X and Y grids end in either 3 or 8 (Standard hole position),
a hole and land must be provided and is considered a functional hole.

All holes related to land-pads used for flat pac mounting are to be
considered functional whether or not they are required for electrical
completion of the circuit.

Cards should use the standard .125 hole position whenever possible.
lowever, due to the component lead mounting or some other ‘design
consideration, a random hole pattern may be used.

11
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DEP§2-6230 CARD GROUND F{UM‘]ES ]
2

Cat.

RAW CARD REQUIREMEN:S

N SECTION

Random - Standard (cont'd)

Example: All holes shown 0000000 L JOOO
are on grids ending in the 0OCOoCODD0 )0 00 ,
digit 3 or 8 but some holes 000000 C J»OO0O
are not éi]ij:L.I.EECi . 0000000 U D 000
00000000V ODO0O0
066000000000
000000 0ODOO0O0
000600 0DOVWOO0OO
O 00O6O0OOD000O00O0
‘ |
JnCnnAnAnInnG

)

Random Hole Pattern

A random hole pattern consisting of not all "J" size function holes and/or
holes not all located on X and Y grids ending in 3 or 8. All holes must

be centered on the basic SLT grid pattern of .025 inches. The outer hole
limits of the random hole pattern are shown in the illustration entitled ¢
"card Restricted Areas" and the following illustration.

Example: Hole location o 0

grids ending in the digit © 0
3 or 8. ' o O
0o

o O
O O
o O

il

0O 00000000
— 1 000000000

! 0O 000000 O0O0

—J 000000000

1

] 000000000
— 1 00 0000000
1 0O 00000000
—1 000000000

N
S

DQQ.

12
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CARD GROUND RULES :DEP [2-6230 3

RAW CARD REQUIREMENTS E
- [ SEcTiON 2 B Bowper  Mourin

Random Hole Pattern (continued)

Example: All holes are "J" and on ©©0000000000

) grids ending in the digit 3 or 8, ©00000000000
except for at least one hole which 00000000000
isnota"J"hole. O GCOO0O0OO0O0O0O0OD00O0

‘ ’ O UC0000000O0O0O0
o OLULO0000000O00
0O0O0OO0OO0OD000O0O0O0

000000000000

0OOOO0OO0OD2000O0OO0

* Aninnnnananing

LU

Example: All holes are on grids 0000000000 DO0
ending in the digit 3 or 8 but 000000000000

all of the holes are of a size O000000000O0
larger or smaller than a "J" hole. OO00000000D0
O000000000ODOO0

OV00000000D0
O000000000D0
\ : OCO0O0O0O00000O0O0
. : OLU000000000O0

\nnnnonanm

oJ
oL
OK 0oJ
Example: All holes shown are of oL
various sizes and may or may not
be on grids ending in the digit o4 o
3 or 8. K

. B T T
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Subject Sutfix SECTION RAW CARD REQUIREMENTS

6230 CARD GROUND RULES
2

PRINTED CIRCUIT WIRING LINES:

Available line widths-

*Width Direct Resist Code Use '

Normal line placement .
centered between .025 grid

Y

.031 .028

o

" Special use for 45° lines

between J or K lands on the
standard hole pattern - see
CCDA wiring input rules.

-
"

W |lao"EY

.013 .010 Normal line placement

on a .025 grid.

" C Special line placement
centered between .025 grid.

i . ——

*WIDTH Actual line widths are determined by the manufacturing
process and meet the requirements stated in Engineering Specification
890911. Standard card line widths are .010 and .028 (Direct Resisim,

If density requires it, a voltage or ground line may run through

a row of unused standard hole positions. Signal lines should not
run through an excessive number of these unused standard hole '
positions. ' .

The Conductor width connecting to a card tab must not exceed .035
inches for a minimum linear distance of .060 inches. Refer to
the following illustration.

.060 o

.035 ——~**IAVA*——
7+

.082  ——-
CARD

TAB
The current carrying capacity of lines is included in Engineering
Specification 811800.

14

Dote




'CARD GROUND RULES EDEP §2-6230

RAW CARD REQUIREMENTS SECTION 2 Cat. Subject Suf;{t
_ e — 105
LINE PLACEMENT CHART
.012
| |
‘ .0105 MIN. - .025 GRID
2 PLACES REF
] ]
, o /l\ I} i
I@nila _
-/ \f_‘N
.010 i
- 2 PLACES o
(B- LINE) .050— .050
—] .028 (A LINE)
N
I Y . _4\ N
\_/ N,
(9) K) A
,04p or Oll _/ .066
DRILLED FOLL SIZE . LAND 4 PLACES
® 4 PLACES 014 e
: L014
|
.01C !
(C LINE) /
," . i
.062 DRILLED - .08§ LAND
' HOTE STZB " > PLACES
*> PLACES '
030 ] .02€,
1 ' R f
D4
/ \
. 7 L0145 od |l \ )
, B T.INE
A T.INE A .
0145

15
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CARD GROUND RULES
SECTION

2-6230

Subject

Suffix

HOLES AND LANDS

table.
prior concurrence Irou Dept. 146, Endicott.

The plated hole size
through the direct resist process are 0.062".
holes (requiring plating) less than .
"Special"”. They will require

RAW CARD PREQUIREMENTS

1'-1+g for standard card panels processed

Any panels having
026" in diameter will be coded
special off-line procescing At

additional cost (they require tin-lead as on etch resist).

N

rgTAnY B YRS 'M'ﬁ

Hole and land sizes available for cards are siaown in the foliovwing
No hole sizes other than those shown may be used without

clearance holes.
3.

16 Ground Rules, Suffix 4.

Date

ole Dia [Location Plated Hole Screw Size |19 g1, P
Code TolerancelDrill Dia. Diameter Slearance an L2¢
*M .030+.001 .OESi.OOQ .048+4.001 dia.
* %V .033 + .001 .031 + ,002 ,066 + .001 dia.
BOARD .035 ;7.001 .03%%; .002 .050 + .001 sq.
J + .002 ol 4+ .001| .O4O + .002 L066 + .001 dia.
K .047 + .001} .045 + .002 .066 + .001 dia.
L .062 + .002 .060 + .002 .085 + .001 dia.
NoteCode [Location :
Tblerance .081 + .002 077 + .002 .103 + .001 =q. .
.096 + .002 .092 + .002 # 2 .153 + .001 sq.
.125 + .002 .121 + .002 # U .153 + .001 sq.
‘| BA/BB + .005
.1562 +°.009 .152 + .002 # 6 .203 + .001 sq.
.1875 + .004 184 4+ .002 # 8 .253 + .001 sq.
.201 + .002 .197 + .002 #10 .253 + .001 =q.
1.250 + .002 .2l6 + .002 .303 + .001 sq.
* Restricted to flat pack card only.
x* Restricted to cards with program pins.
NOTES: |
1. Holes can be drilled on 0.025 grids only.
2. Hole diameters in excess of 0.062 are generally used for

For specific input requirements for square lands, see CCDA Input




FCARD GROUND RULES JDEP ]2- 6230
RAW CARD REQUIREMENTS g
SECTION 2 B Boweer oot

Hole Size Requirement

Component lead hole sizes are to be determined by the component lead
diameters used. Refer to Ground Rules for specific components.

All via holes must be J size unless all holes on‘the card are L holes,
then via holes can be L holes.

.lated Hole Tolerances

The plated hole diameter will be .004 less than the stated drill
diameter and will have a plating tolerance of +.002 -.002 for drill
‘ole sizes greater than .062.

I.and to Hole Tolerances

-

Land diameters must be .015" minimum above the maximum drill diameter
for plated through holes. Large lands may be produced for special
holes. See the input requirements for CCDA.

Plated Hole, Land Requirement

A land on both the front and back surface must be spécified on the
card for each plated through hole.

Note Codes for Holes

Those holes that are required for clearance with no lands and no
plating must be covered by note ccde BB on the raw card drawing
@~ manual hole drawing.

BA - used for holes other than J, K, L, M, W or board holes that require
plating (drill before plating).

B - used for holes that are to be free of plating (drill after plating)
with no lands.

AJ - the normal manufacturing process may or may not fill all plated
holes with solder, therefore, if a plated hole is required to be free
of solder for a design consideration, Note Code AJ must be specified.
This note may be required if external assembly after initial manufacture

is required.

17
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DEPBo- 6230 ) CARD GROUND RULES
cor Bsviect  Tsuriin SECTION | 2 RAW CARD REQUIREMENTS
SPACING
Input

The following chart lists the minimum allowable spacing between
conductors, conductors and land, and between lands. Special
requirements are noted in other sections of the ground rules and
these supercede the values listed herein. If a card requires
spacing not covered in the ground rules, contact the local ground‘
rule representative for deviation approval. :

Spacing between land centers:

Between .048 round lands .100 inch "
Between .066 round lands .100 inch

Between .085 round lands .125 inch

Between .066 and .085 round lands .125 inch

Between .103 sduare lands .150 inch

Between .153 square lands .200 inch

Between .203 square lands .250 inch

Between .253 square lands .300 inch

Between .303 square lands .350 inch

Between line edge and hole edges without lands .020 inch

Between all line edges and line edge to land edge .0105 inch
Between drill hole edges .044 inch.

Finished Card ' .

The spacing requirements for finished cards are defined in
Engineering Specification 890911.

COPPER AREA:

The difference in area of copper on the front side of the card
with respect to the back must not exceed 15%. Differentials of
less than 5% should be maintained if possible.

18
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CARD GROUND RULES IDEP §2-6230
3

RAW CARD REQUIREMENTS E :
| secrion 2 deo fowee  Jorin

RESTRICTED AREAS:

The restricted areas are the areas reserved on cards for manufacturing
requirements. Lands, holes, circuit lines, and components are not
permitted in these areas, except as noted in the "Card Restricted Areas"
illustrations.

The width of this restricted area is .040" along the top and bottom, and
_047" on the left side of the card. An additional restricted area for
components is .025" and lies between Y-19 and Y-20. Lands may not extend
into the tab area of the card beyond .010" to the right of Grid Y-22.
(.015" to the left of Grid ¥Y-21). Therefore, .085 lands (L Holes) must
not be located on or toward the right of ¥Y23. Also there are special
restricted areas at the card notch areas.

N

OUTERMOST STANDARD
HOLE POSITIONS
" LEFT
<} RS SSSSSSSSSNSNNANNI
] @ J OR K HOLE-Y|24—————-——@Q
® L HOLE - Y[23— @
N l N
N .
N\ t . NOTE:
N N "J" HOLES FOR VIA USE
N N\ ONLY ARE PERMITTED ON
\ 1-12 N THE FOLLOWING GRIDS:
E g'\ 1Hi cards Y22 and Y64
N\ S x:: 2Hi cards Y22 and Y124
o ‘
N\
. 5 06 N N "J" and "K" via holes
2.960 N > only are permitted in
- — ¥ the following locations:
X22 - X79 between
N KRR RS SSSSSOSS NN \ o Y33 and Y52.
‘ Nl @ JORK HOLE - Y64 a\g
s @ L HOLE - Y63 o N]|"
s% § | ' I N LINES AND LANDS
Y Y52 ee |\ MAY EXTEND INTO
21N ></— THIS AREA,
\§2| N COMPONENT LEADS
N . %N ARE NOT PERMITTED
N ¢ 1.8 AN
1.460 Y% N
N4 BN
NESS
N e e Y33 oo N
\] I\
\] © L HOLE - Y24 AN
L\e—————.J OR K HOLE - Y23 X\
N\ N\ AY AY AN < < r—
8].[8 8| [B8 8l [8] [B] [8B
EHEEEEHEHEEQ
51 o1 ™1 o1 @™ o] o] (o] [o] {o] {o] |0
1 I3 Ir2| || [io] |of 8] {7]leil5] 4] [3l]2
I T
Date Page 19
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RAW CARD REQUIREM!
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CARD GROUND RULES

SECTION

Suffix

Subject

EP§2-6230 3
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A €2ZA - JI0H X ¥O T . AN
N © p2A - 370H 1 e N
N | N
SEL cEA SeA 'YIN
2 \
\ AN
N X5 CELLINYEd LON EHY 3 Ry [N
N SavET LNTINOJWOD ‘VEHV ¢l-¢ %N ogn*T
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2 N | \
N N\ |
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N N
N #2TA PUE 22A SPIBO THZ <N &
SE £9X Pu®R 2gA SPLEO THT NN m
K -1 1SATHD \E2
. HNIMOTTION FHIL NO CHLIIWHA IV N -
e ZINO ESQ VIA HOA SHTIOH aly N
"N :HLON N
N . N
N I c2iA- 310H T HC X' O [ N
\.;/@! $2IA-F70H M dO ¢ nd\
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LAET
SNOTIISCd HTOH

"CARD RESTRICTED AREAS"
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CARD GROUND RULES IDEP 2-7047} 3
RAW CARD REQUIREMENTS SECTION 2 feor b Fsurn

Restricted Area Around Bottom
Top and Left Card Edge

Left

Y
S 0T
'3
Restricted Area Y . ¥Y63-123-183

o No lines, lands, \%i
components, or Outermost Standard

iloles Allowed oko l | .085 Hole Position

-~

. X23-78-148

TOP OR
BOTTOM

Restricted Area at
Inside Notches

X78 X9 Standard Hole Location
Nearest Inside Notch
0185 . ‘

Y18

Component Restricted
Area

Q Component
estricted Area TYP

Line and Land .
Restricted Area

Restricted Area At ODutside lotch
Outermost Standard X78-148

Hole Position .085 — ‘.]‘_ .ol

Component Restricted

Area Restricted Area

No lines, lands,
or components

21
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DEP§2-6230 CARD GROUND RULES

3
Cot. Subject Suffix SECTION 2 RAW CARD REQUIREMENTS

STEP AND REPEAT ALIGNMENT HOLE-LANDS:

To facilitate alignment of artwork registration during the step
and repeat process the following J or K holes and lands must be
on the raw card artworks whether or not they are used for compo-
nent mounting or via holes.

One-socket cards

N

1-6 and 1-12 ' Hole lands at X23-Y23
X78-Y23

Two-socket cards

2-12 and 2-24 Hole lands at X23-Y23
X78-Y23
Xl48—Y23

2-36 Hole lands at X23-Y23
‘ = X78-¥23

X148-Y23

X23-Y183

X148-Y183

Three-socket cards

3-36 Hole lands at X23-Y23
X148-Y23
X218-Y23
X23-Y123
X218-Y123

Four-socket cards

4-48 ' Hole lands at X23-Y23
X148-Y23
X288-Y23
X23-Y123
X288-Y123

CONTACT SPRINGS-QUANTITY REQUIREMENTS :

All contacts are required for all card sizes.

4
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CARD GROUND RULES EDEP £2-6230

RAW CARD REQUIREMENTS i 3
E SECT'ON 2 Cat. Subject Sutfix

CARD IDENTIFICATION

Tdentification that appears on the card surface will be on the printed
circuit artwork and will be etched into the surface. Lettering height
shall be 0.035 inch minimum.

Location of part number identification varies according to date of
manufacture. Grid coordinates shown below are approximate locations
or manual artwork, use 140 template #3 pen.

The following figures illustrate the positions for finished card
identification.

<

X152 - 1,2, and 3 HI 12
X 82 - 1 and 2 HI6

BOTTOM

c B K J G H A
l LEFT
T r L
X .
= i1
3| x &
E‘: X o 13
ol % g GRID LOCATIONS X
B ’ X BACK
1HI, 2HI, 3HI x SOLDER SIDE
I CARD CARD CARD g
p—ir8 y46 106 166 y—J] *
FRONT i o
Eb & COMP. SIDE vya2 42 42 8
g v . [
. F ey ¥z 32 32 U—l
XXX 6
LI X XXXXX 1 )‘% X XXX XX X X XXX
° b S
M5 RIGHT
M M3 Nl FIG.2 v M
RIGHT N2 43 w3
X 19 FIG.1
°
LEGEND

A. Not Customer Shippable

B. .370 High Components

C. Initial Identification For Line or Field Return. (Owego).
D. Raw Card Part Number

E. Suppliers Code
Designates Plant that Manufactured Card

23
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DEP}2-6230 CARD GROUND RULES i
Cot. Subject Suffix SECT‘ON 2

LEGEND (CONTINUED)

F. Engineering Change Level consists of alphabetic or numeric character.
G. Off Spec. Components
H. Unqualified Modules (Orange Mark) . , .

J. Identification mark used by IBM, WTC to identify SLT cards that have
limited Product Test support and may be subject to replacement. ’

K. Identification of cards having used components.
L. Line and\Field return Endicott receiving.

M. 1. Qualification Code .
2. Last 5 digits of Assembly No.

3. Assembly E.C. Level
1 alphabetic or numeric character

4. Year, 1 Digit

5. Production Assembly Date, 3 Digits -
(Date Card ASM completed)

6. Suppliers Code
Designates plant performing card assembly.

N. Original Assembly Identification for ETN on MST.

1. Year Code ’
2. Production Assembly Date

3. Supplier Code '
T. Tested Card Identification

Mark appears at corner for all card sizes, except those automatically
marked, then it will appear as 1 High (6 Pack) level only.

V. Line or Field Return Test Mark

W. 1. Shop Date Code (Date Raw Card Asm. completed)

2. Alphabetic Character for Plant of Contact & Housing Assembly
3. Qualification Level of Raw Card

Y. Assembly Number .
7. Untested Card and System Functioned Card for Field Stock.

age 24 Dote




CARD GROUND RULES [DEP |2-7047 | 3
CARD LAYOUT GROUND RULES

o SECTION
'J:E Division | 2
Engineering Practice INTERNAL PLANE

}

et

-
[0p]
=
£

Functional operatlon anq/or packaging density may require that
odi and 3HL cards contain an internal plane.

The internal planes must be wired to the appropriate card tabs
which are located adjacent to the planes access points. These
lines must be as short as possible.

S ——————

INTERNAL PLANE DETAIL

. The fellowing illustration shows a detailed section of the stan-~
dard voltage ground plane. Hole sizes permitted apply to all
standard voltage ground and ground planes.

X23 X‘28 X33 X38

Numbers 1-12 indicate module pins in preferred locotion.

va3l _

J, Kor L holes permitted in large circles.
vagl
Y33}
. J or K holes only in small circles.

val_ G

J, K, or L holes permitted in open ground areas except

Y231 on Y23; use J or K only. *

Plated Hole ——~_ ¥
-~

- s— Copper on Card Surface e

/—‘——] y «@——— |nterncl Plone ———a= = :
: ) ,.L_____"—"'—' Lominate ——=__1 1]} |
.l;‘._._. Void Area in Internal Plane ‘ 1 8
on One Side of Piated Hole
Only . . .
Void Area in Internal Ploiie
Completely Around Plated
Hole
T -
Applicability SLI Do Fo Cole 11/65 1 Ofl.l.
J Responsibitily Oate Pant




and

"3:

OOOOOOOOOOOOOOOOOOOOO

RNAL PLANE

ST
4
Fo

INTI

N

|

ge - ground plane provides Ground, +3,

The following voltage ground planes are available:

SECTION

FCARD CROUND RULES

fix i

2
-

standard volta

+6 volts.

Suf

g.

2-71047
The

OOOOOOOOOOOOOOOOOOOOO

bulls eyes accept

o0 %)d&b& \N O 0
. mm“.. NGO ?ﬁ
oooooooooooooooooooo Qdooooooooooooooooooo
oooooooooooooooooooowu , 3 %
ooooooooooooooooooooo 000
(o) o)

oo= ¢#MW& oooooooooooooooooooo
OOO 0,0.0, (oo} * ?§§§f§§&§?¥§

2-Hi 6 - 811071

&vaa&gv

2-Hi 12 - 811072
O
O
(o]

CO0OO0 OO (O A o\z\\
00000 ﬁho;@_/ QR //
Q0000 2020 O ooco ooo

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OCOO0 3,0 v

The large bulls eyes accept

J, K, and L size holes.
J and K size holes.

The smal..

~

0000 UK

ooooo-. o ; o, OO0 0
OAXUOAXUOnXUOmXuOmXUOnXUOmXVOmXUOmXUOmXUO
0808 DRI RIRERE SRS e
0000 0BTV 03&' o

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOW

0000
0000 Q
00000

wwwWOOOOOOOOOOOOOOOQOOOOOOOOOOOO

Q000000 OOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cot

STANDARD VOLTAGE AND GROUND PLANE

DE

.
Date

3-Hi 12 - 811725




{CARD GROUND RULES #DEP Ez-fzow
SECTION  § 2 le

¢
E INTERNAL PLANE , E
2 Subject §Sulfin

BUSSING

External Bussing between voltage planes 1s required on all. cards

‘ USing the stondard volcage Ground planes. Jne fTollowing flgurs
Shows The pecommended bussing requirements Lor. a 2l 12 card
Bussing should be .he same on 2Hi 6 except for the infterconnectloins
between top and bottom of the card. Bussing requirement for 3=
12 cards have not been defined. However, it is recommended that
the rules for 2-Hi 12 cards be used as a guide. )

[

 MODULE ROW 2

A A | | A A
.Y113———<50A<50Abo: 150, 00, OO
X ; ' i | O
v 108—O 0 O o O o ‘b 0 S 0 5 ;
T T T mmel 1 T T
0 ™ ® ™ ® ™ ® ™ ® ™ 0
¢ S8 28 iy 28 88 oo
T T Y O A
. Y 063—0+60G , Q O 4 @ 9, ¢ ° a9 a9
?: ] '
Y 058-—?+3o -3 ? o 0 o :? o} ? 0 ? O
' . A A A LNOTE 171 A A
| | BUSSING REQUIREMENTS FOR - MODULE ROW 1
l STANDARD VOLTAGE GROUN

PLANES : e

.Buss lines may be on either the front or back of the card. These
lines do not have to Tollow the same pacth shown in the above
. - figure but must be in the same module row. (See following figure)

|

VOLTAGE 2USS LIN
ROUTING MAY VAERY °
WITHIN THIS AREA

|
|

g ALTERNATE BUSSING PATH i 11/65 3 oor L
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Should layout restrictions requlre removal cf bussing, the follow-
ing alternates can be used:

a. On 2Hi 12 cards the interconnections between the top and
bottom of the card (Notes 1 and 2) may be leflt out.

b. All buss lines in module row four on 2Hi cards may be omitted
with the Circult Designers approval. ?

1f a standard voltage is not being used, each of the voltage plane
segments should be tied to ground. It is not necessary to tie a
segment more than once.

T ' B
The internal planes must be wired to the approp:r we card tabs which
are located adjacent to the planes access points. These lines wmust

be as short as possible, i

g
e . S

14 LEAD FLAT PACK VOLTAGE GROUND PLANE

‘This plane contains ground and +6 volts. The plane must be wired
to the appropriate card tabs which are located adjacent to the
planes access points., These lines must be as short as possible.
Bussing is not required,

/’( ‘--———— —— —
00 FR20 6896 F62 6 990 5290 290 b
06 ESRO0 920 o 2 390 2290 0290
o o 5%0 530 O00Y EX00Y 500 =X
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. o o 0O 000 o} (O
| O %%go oo<xbggc>%§go o o
K
_ | i
, 813627
VOLTAGE GROUND PLANE
FOR 14 LEAD TFLAT PAC CARDS
NOTE

The large bull's eyes will accept
J and K size holes.,

The small bull's eyes will accept
M zize holes only.
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3 & 4 SOCKET VOLTAGE GROUND PLANE

Voltage ground planes for the 3 & 4 socket cards are not released.
The plane shown in the following illustration is similar to the
Standard voltage ground planes released for one and two socket
cards. This plane contains 1 voltage and ground and is designed
to accept SLD modules. Connections to access points are the same
as for the standard voltage ground planes.

OO 6 b v o Xe sV 2
0o [e¥e’e;
O O ¢&O , 000 ) O 000 @) O
‘. 00060000000 0000d5000800000000000000O0
0000000000 000300000000 H60000QOQ00QO0
006000000 000035000 b00EdO000cO0000O0
0000000000 00006000 db000O0000000Q00QO0
O O 0O Q00 O O 000 O @)
0000000000 0000d0000000050000QS0D0Q00
000D000Q00 Q0000 B00dd000000000000QQO0
‘ 0060000000 0000dO00d000000000Q0000QO0 g
000D00Q000 CO000D0000000 00000000 YQO0
O O O OGO @) 6) 0090 ) 0" ¢
0000000000 0000dD00d00000600000000QY0Q0
000000000 C 00006D0000000OO000HO00 Q00
0000000000 0000d8O00dE000HOO000O00QQ0
000D000Q00 000080000 d000d000000Q0OQO0VQ
O O O 000 O @) 000 O O
[@]e) Q0000000 (e]o]le]e) o]e [@]e] Q00 Q0000000
O 00000000 Q00O Oo 0o 00 00000000
. io 00 00000 ﬁo 00 ©00000Q00 Q0 00000

2-HI 24 EXPERIMENTAL VOLTAGE GROUND PLANE PART NUMBER S725075 B
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TNTERNAL PLANT — 3 3
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‘ STANDARD GROUND PLANES

Standard ground planes are available for 2 Hi 6, 2 Hi 12, and 3 Hi
12. Bussing is not required for these cards. These planes will
accept J, K, and L holes in all standard hole positions. The gr-
cund connections are available in the same locations as on Stand-
ard voltage ground planes. The following internal ground planes

are avalilable.

2-Hi 6 - 811813
2-Hi 12 - 811814
3-Hi 12 - 811697

NON-STANDARD PLANES .

Non-Standard planes may be permitted when a card can be layed out
. in no other way. All cards requiring these planes must be re=-
viewed by Department 146, Encdicott before release.

Each plane must show the following basic information:
Bull's eye location

- (see instructions for dimensioning on .125 grids pattern
%‘ see instructions for dimensioning off .125 grids pattern)

Bull's eye dimensions used on the plane
(see Detail A & B in the illustration Titled "Dimensioning
Requirements for off .125 grid pattern plans")

NOTE: When laying out intermal planes, it is necessary to
maintain a .050" maximum copper free area for each "bull's
eye". This requirement is necessary to prevent delamination.

.050 MAX.
.050 MAX,

End View Drawing
(See Section A-A in the illustiation titled "Dimensioning
requirements for off .125 grld patterns planes")

11/65 | 7 of 11-]
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AlLl o tTne following notes must appear on the plane drawing.
X Basic G Pattern at .025 spacing.

XL Composite conslsts ol core sheet made of 19-701 material,
a face sheet made of 19--702 mdtefJal and a wre~pfobnuked
epoxy sheet in between., All bonded to form a laminate,

- XTIT Dark areas to be free of copper.

XIII Original artwork to be furnishcd by IBM under part number "

XIV Must conform to Engineering Specification 830910.

XV Alignment and registration of artwork to be within .004 o
from X-X and Y-Y,.

XVL Clip mark to appear in upper left hand corner on module side
of core sheet.

XVII Artwork border extends beyond card edge .02C for manufacturing
purposes only.

The title of the plane drawing shall read “Circuit Card Composite
2-Hi 6 - See B/M" (2-Hi 12, etc.)

b
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INTERNAL PLANE . SECT!ON = fcot Subject

‘ DIMENSIONING REQUIREMENTS FOR PLANES USING .125" SPACTNC

Below is an example of dimensioning for standard .125" spacing
plane.& Only view A-A 1s shown here. On an actual drawing the .
end view, Bull's eye dimensions, and notes must be included.

X

3.375 REF — -
20
.075 REF = 3.125 REF '
‘ NOTE X 2'3 'ls
‘ NOTE X¥T——0_ |5 )
123 —H000500555000000250060 o
DOO000000Q0VQCCODOO0DOO00CD §. ]
OO 000 OO0 00000 OO0 000 O
o]elololelelele]lo]olololelel0lolo)olololelelel010)0)
DOO00000OO00000OOCOOOO00OOD
' DOO0000000000000000000000D
o]olelolelelelo]o]olololelololo]o]ololelelelo 01010
QO 000 000 00000 000 000 @
0]elolelelelelelolo]lololololelol0lolo)ololol0l0l010)
: DOOOOOOO00O00DOCOO0O00OCOO00D 2 960
;///ooooooooooogoooooooooooooo i
SEE DETAIL"AY ?ooooooooooooooooooooooooo
®O 000 000 00000 000 000 &
0]elolqlelelolo]olololelelolololololololelblel010)0); 2.500
: DOOR00000000000D0000COO00D REF
N 20 SPACES AT 0lelo]olele]lolololololololololololo 0 olololelol0l0)
i 125 MAY VARY (0]ololelolelelolololololelolelolololo)olololelel010)
8 + .002 FROM ®O 000 000 000CO 000 000 @ 075
Y-y . OO000000000000000O0O0CO000D REF
TPO0000000000000000Q00O000D |
23 — HHO—O0—0o—0BBOO0o—b—0—000
{ . Y—20 = s - %
a | T
: . .275
] -— 25 SP/CES AT REF
. 125 MAY VARY
: + .002 FROM
X=X
.C50 REF-|e—|,525 REF-——s —eille— 020 ARTWORK BORDER
) n ) ’ : ALL EDGES
. ' fe———1,750 REF——e
3.275 REF /.._.oao NOTE XNIT
X o ALL EDGES
CARD EDGE
VIEW A - A
(Showing Internal Ground Plane)
< (Module Side of Card)
® S
11/65 of 11
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INTERNAL PLAM

o, &wm. Lmu SECTION b=

NSTRUCTIONS FOR DESIGNING NON-STANDARD HOLE PATTERN PLANES

Sample Drawing Title:

Circuit Card Composite - 2-Hi 6-See B/M (2-Hi 12, etc.)

Dimensioning Required for Planes Using other than .125 Grid Pattern

Shown below is an example of the information regquired on a special
internal plane drawing. Notice that the card outline dimensions

are marked REF, Detail "A" is the standard bull's eye and clear-

ance for a J or K size hole. Detail "B" is the standard bull's

eye and clearance for a J, K or L size hole. The hole nearest ‘
X~20 (star ting hole) should be dimensioned from X-20 and Y 20,

The remaining holes are located by the grid only, on a completely

random pattern.

' o 3.3i5 Ref = —] ‘ S
. :

: x Yo . A +.003 -
500 Re . i — | ’ :
2 va-‘ !—-— Seg'ge'tgjl Note XII .018 .

Note XVI 20 6o 130 e
\ _ —-<l— o\ 4_ _ _11/ - . Rl :

I : k
| l . H Core Sheet
110 ———: ——y ‘ : /-Note XI
i | | Sée Detail 'B' 1
50 1 —‘é- | i /- .
1 | 2 i
78 — - : 81xxxx _/ |
' ! 2,95 "
| ) ! I'Ket Artwork 1 oz.
o | ! | ot 2 §§§5>
Ref 50— - - i :
| | Pace Sheet
1 : Note XI
o | ‘
20y : , :
Y z L'-i ﬂ = i‘ Y / | K
| Sm—— Ly T Module Side I : :
! +275 Ref .
) +.004 . , i
e s e wl| = . ®
L
p=—1.750 Ref . =" .020 Artwork Border - - A o™
All Edges
. 3.275 Ref D * .
X
View A-A . ~={I*=.020 Note XVII Rt ' '
(Showing Internsl Ground Plane) All Edges - 004 w001
(Modulo 61dc of Card) N
L .0651 +,003 b . =.004
Lot . . Y -.,001 ] — 084 ¢.C°>g§
,' .087 ; , 106
= 5 i ; L 1L
, 3
i Detail A ) Detail B l
. ‘ f (Scale Nore) . ~ (acale None)
5 3 Places 1 Place

DIMENSIONTNG REQUIREMENTS FOR OFF .125 GRID PATTERN PLANES

10 of 11§ 11/65
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Subject

3

Suffix

CHANGES TO INTERNAL PLANES

Each change to an internal plane requires a new conmposite part
number (81XXXX) except experimental cards. The 581XXXX artwork
number remains the same but is updated by a level letter, A, B,
etc., This level letter must be included in the equivalent of

Note XIII as well as on the end view of the drawing.

1. Experimental composite drawings retain the original part

number,
2. DV and formal released composite drawings:
a. Mark a brownline of the current composite drawing

"OBSOLETE"; do not add "Replaced by

"

b. Correct the master composite drawing under a new part
number. Order formal released master drawings from
Department 146 Endicott. Document the order by

memorandum to Mr. C. W. Carlson, Department 446 Endicctt.

3. A1l affected raw card drawings must be updated to the new
composite part number. These raw card part numbers may be

obtained from Department 146 Endicott.

L, The composite drawing part number is not changed when the
disposition is "use as is" or the artwork is not affected.

11/65
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SECTION U

CARD LAYOUT GROUND RULES

Ej :; E Bivision
' \ Engineering Fractice  wIrIne ruLms

WIRING RULES

Recommended practices for layout of all noise sensitive cards:

a. ITo greatly reduce noise sensitivity use an internal
plane to isolate front and back artworks.

b. Allow as much distance as possible between signal lines,

" C. When locating noise sensitive lines, the following
should be considered:

(1) Internal plane not used: Front and/or back

" artwork wiring should not be located near components
wlth large amounts of electrically functional metal
in their composition, e.g., capacitors, inductors,
reed relays ard wire wound resistors.

(2) With an internal plane: Only back artwork wiring
e, in the direct vicinity of components with large amounts
o of electrically functional metal in their compositlions

. 1s allowagble.

Recommended Practices For Layout of Sense Amplifiers:

a. Adhere to the practices as listed for all noise sensitive
cards.

b. Place as much distancc as possible between inputs and
ovtputs. '

1. Inputs should be grouped.
2. Outputs should be grouped.

. 3. Au internal plane will provide the reguired shielding
to allow placing input and output lines directly opposite
one another in a front to back artwork relationship.

c. If more than one sensec amplifier is packaged on a
single card, individual sense amplifier cumponents
should be grouped and isolated as much as possiple
from one another.

d. Minimize all voltage and ground line runs (.031 external
5 artwork).

SLT
Applicadility Respmséo--,syDeDt . 306/End . Dov.7/§1/67 Pagz 1 Cf

L.




DEPE2-TC47

3 {CARD GROUND RULES

5

cards Must be laid out in accordance with the following

May be run parallel to each other on opposite sides
of the card (back to back) with or without internal

Service voltage lines must be less than 3 inches long.
This 1s from one end of the line to the tab.

Cot. Subject

All SILT

rules.

5 and 30,N.3. Card Wiring Rules:
Voltage Ground Lines
a. Must be .031 inches wide.

. NE—————
b.
planes.

c .
d.

May run thraigh unused hole positions when using a
standard hole pattern but should be avoided.

Signal Linecs

Must be .013 inches wide.

ey

Avoild running on adjacent .025 inch grids.

If lines must run'on adjacent .025 inch grids, the
following rules apply: _

1. Do not exceed three inches if the lines do not
connect to %abs.

2. Do not exceed one and one-half inches if the lines
connect to tabs.

May be run parallel to each other on opposite sides
of the card (back to back) if an internal plane is used.-

May be run parallel to each other on opposite sides
of the card (back to back) for not more than 3 inches
if no internal plane 1is used.

May not run through more than five unused hole positions
when a standard hole pattern is used, avoid running
lines thraigh unused standard hole positions if poscible,

Ground leads musv fan out from the first via lLiole and
no morc than one emitter may be connected to a single
ground lead when a 1 Hi card with no internal plane
with ground is used. On densely vacked cards, two
emitters in the same module may share the same ground
" branch.

i "‘0992 Of )'l
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WIRING RULES SECTION  § 4 Beor Hswmer  Bsurrin
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Voltage,Ground and Signal Lines

Signal lines must not be run parallel on opposite sides of

a card (back to back) with the service voltage or ground
lines if no 1lnternal plane with ground is used. An exceptlon
to this rule is: The -3 volt line may be run parallel with

a signal line for a length not to exceed one and one-half
inches. '

Standard Voltage Pin Positions For 5 and 30 Nanosecond Cards

+3
-3
+6
GND

D03 J03
BO6 GO6
Bll Gll1
D08 Jo8

700 N.S. Card Wiring Rules:

Voltage, Ground Lines

a.

b.

Must be .03} inches wide.

May be run parallel to each other on opposite sides
of the card (back to back) with or without internal
planes.

Service voltage linés must be less than 6 inches long.
This is from the end of the line to a tab.

May run through unused hole positions when using a
standard hole pattern but should be avoilded.

Signal I.ines

Must be .013 inches wide.

pn————

Avoid running on adjacent .025 inch grids.

If lines must run on adjacent .025 inch grids, the
following rules apply:

1. Do not excead 6 inches if the lines do nct connect
to tabs. -

2. Do not exceed 3 inches if the 1lines connect to tabs.

oo 7 /31 /67 krese _3_of
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Car. Rsubject Suttin SECTION 4 WIRING RULES

Signal Lines -

d. May be run parallel to each other on opposite sides
of the card (back to back) if an internal plane is used.

e. May be run parallel to each other on opposite sides
of the card (back to back) for not more than 6 inches
if no internal plane is used.

f. May not run through more than five unused hole positions
when a standard hole pattern 1s used. Avold running
lines through unused standard hole positions if possible. @

g. More than 4 emitters connected to one ground line should
be avoided. The ground fan out should be from the first
via hole above the tab.

Voltage, Ground and Signal Lines

Signal lines must not run parallel on opposite sides of the
card (back to back) with the service voltage lines, or ground
lines, if no internal plane 1is used.

Internal Plane

Do not use an internal plane unless packaging density requires
it.

Standard Voltage Pin Positions For 700 N.S. Cards

+12 D03 Jo3
OPEN BO6 GO6 (Do not use either pin for signel line) .
+12 M Bll G11
GND D08 Jo8

eage 1| OF U, '7/31/6TJ




CARD GR D RULE -
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DECOUPLING ‘ '
‘ o SECTION | 5
E j :; l: Division prcourLING
‘ Engineering Practice

SCOPE

Decoupling is required for 5, 30, and 7CO nanosecond cards as
defined in Engineering Instruction Criteria & Ground Rules 811800,
Compliance with this section will satisfy the requirements of
Engineering Instruction and Criteria 811800. :

For decoupling 3-hi cards, cards wilth discrete transistors, and
" cards with FTX modules, or cards with special modules these de-
coupling rules can be used as a gulde for specific instructions.
(See the job requestor), If a card has discrete components other
than transistors, apply these rules by considering only the
modules as if the discretes were not contalned on the card at all.

Use R/C module 2414883(.68UF) located on grid row Y-23 for
decoupling.

DECOUPLING NOTES

Each card assemvly drawing must contain one of the following
notes. If note code "AG" i1s used Englneering Specification

\,‘ part number 8118C0 must be added to the card assembly biil of
- material.
Note Code (AG) -  «_

———"

Card conforms to decoupllng requirements in 811800. A1l 1-hi
and 2-hi cards wrth only modular components or with modular
and discrete components (excluding discrete transistors) that

’ © are adequately decoupled per the rules in Eng. Spec. 811800.
Note Code (AH) -
Card does_ nat._conform to decoupling requirements in 811800.

‘ All 1-hi and 2-hi cards with only modular components cor with
modular and discrete components (excluding discrete transistors)

must have circuit designers approval before receiving this note
code. Aporoval is to indicate that the designer can tolerate
the noise factor, which is a 1ittle higher thsn allcwed for
most cards.

Note Code (AK) -

Card has been decoupled. 811800 is nct applicable. All 2-hi
cards that have beer decoupled per job requestor, and all 1-hi
and 2-hi cards with discrete transistors that are decoupled

‘ per Jjob requestor.

. SLT Dept,, 146 Ena. 1/14/66) 1010
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Decoupling

Section 5

Note Code (AL) -

e

Cards have not _been decoupled. 811800 is not applicable.

‘ATT3%hi cards that have not been decoupled per job
requestor, and all 1-hi and 2-hi cards with discrete
transistors that have not been decoupled per job requestor.

REQUIRFVMENTS

Decoupling outlines the voltage decoupling requirements for

the various circuit famllies in SLT packaging. Values given

are for worst case conditionsg and any lesser values for

other than worst case conditions shall be determined by the

user group for each individual application.. In all cases, "
that amount of circuit decoupling shall be used which will

assure that the power distribution system tolerances will

not be exceeded.

These rules cover the requlrements for single socket 1 and ‘

2 hi cards. For wider cards each socket position must be
considered separately.

WEIGHT FACTORS

Assignment of decoupling capaciltors for cards are determined
by type and number of modules used and the location of the
modules used. Two weight factors. "A" and "B" are used in
determining this requirement. '

"A" Weight Tactor -

Weight factor "A" is assigned to each module position on |
the card as shown below.

"A" FACTOR VAIUES .
5 nsec 30 nsec 700 nsec family
A
7.517.517.5 T.51T.5]7.5 60 | 60 | 60
®
7.017.017.60 7.017.017.0 2-I1 | 50 | 45 | B2
A
6.5]6.5|6.5 6.516.5[6.5| | %0 | 30 | 4o
1-Hi
6.0 |6.0 | 6.0 6.0 6.0(6.0} | 25 | 15 | 25
R N '

T TR
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Decoupling

. Weight factor "B' for standard modules may be. found in the
following "B" factor table.

"B" FACTOR TABLE

P/N NAUVE. B-FACTOR FAMILY (nsec)
361404 AOT 6 5
361406 AOT 6 5
361407 AOT 6 5
361408 AOT 6 5
361410 . AOT 6 5
@ 361412 AOT 6 5
361413 AOI 6 5
361427 TLR, 6 30
3614471 ACT 6 5
' 361442 AT 5 5
@ 361443 AOT 6 5
36144% AOT- 6. 5
361415 ¥x* AL 1 700
2
361451 AT 2 .30
361453 __hoT 3 . 30
36145&**¥“”44,,_ DCT 10 - 30
, . e 20
o 361468 AOT 6 5
361473 o APL e 5 _ 3
361L75%x% T HPD T 16 _ 30
’ s 32
361476*%* "LSA = E 5
361477 _XOR 6 30
361Lh7gwex T IT T 3 30
() 361489 ~_ XORL o 6 30
361490% APOI-AT B 5 30
.. APOL-AL 2 =0
1.5
©361/193% AOI-AI 1 700
Lo | 1
® 361494 DCI-II (See special 700
e ! note for
Notes: this module)
*Tf pin 1 is used the first B factor applies.

If pin i 1s not used the seccnd P factor applies.

*¥*¥¥If one circult is used, the first B factor applies.
If two circuits are used, the second E factor applies.

Special Note for Mcdule 361494
. Th: "B" fecters for module 3(14’31{ are dependent on its application.
The "B" factovs required are selected-from the followi ng tuble by

comparing the "allowable pin combinattons" with those acuually usad.

The use

facteor selection. .

of nins other than 1, 5, 6, 11, and 12 do not affect the "1

/14/60 5 or
k vste E Page
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DEP }2-7047 | 3 | CARD GROUND RULES | i
Cat. Sub:ect Suffix
DECOUPLING SECTION 5
POSSIBLE PIN MODULE "B" FACTOR
COMBINATIONS USE
1] 6 One II B Factor for G or L (1)
1,5 0,11] 6,12 One II and one DCI B Factor for G (5.5)
- 0,11,12 B Factor for L {1) for
the II Circuit
B Factor for L (4.5)
for the DCI Circuit
1,0 Two II's B Factor for G 223
7 B Factor for L (1) for
: each II Circuit
5 11 11,12 |12 One DCI B Factor for G or L (4,5
5,1 5,12 | 5,11,12 Two DCI's B Factor for G 29)
B Factor for L (4.5) !
for each DCI Circuit |

Only one decoupling capacitor for each

socket position.

voltage 1s required per

SPECTAL DECOUPLING RULES FORX 5 and 30 N.S. CARDS

Cards with line Terminator Modules -

+3V decoupling is required on all cards with two or more LINE

TERMINATORS (LTN).
remaining voltages.

Determine decoupling requilrements for the

The line terminator resistor pac may be physically located on

one half of a 2 wide card when its voltage pin is located on the
The card half wlth the voltage pin involved is the

other half.

side that should be decoupled.

Cards with line Sense Amplifier Modules -

+6V decounpling is required on all cards with two or more line
sense amplifier (LSA) Modules when all circults driven by the

LSA's are on the same

card.

It 1is recommended that LSA cir-

' (
3

cults be located near the card pins and that there input lines

not excced 2 inches.

Cards with AOIII.ModUIes -

All voltages must be decoupled when AOIII Modules are used.

4010

agn
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CARD GROUND RULES  [DEP | 2-7047 § 3

Cat. Subjert Sutfix

Section 5 Decoupling

‘ Calculations Required -

C Factor - .

A value "C" is obtained to determine the number of decoupling
capacitors required. This value is derived by adding the products
~of the "A" and "B" factors for each module position.

C = ALB n = One of thevoccu ied
z::q nn "A" factor positions
N = The number of occupied

"A" factor positions

Voltages Requiring Decoupling -

The voltages to be decoupled are determined by comparing the value
"C" with the following table.

"C" FACTOR TAELE

C. £ 100 No decoupling needed.
101 =c¢c = 200 +3 volts requires decoupling
T . 201 £ C ¢ 300v +3 apd +6 volts require decoupling
‘ 300 £ ¢ ~ Bee Note 1
301 = C £ 350 ) 5 nanosecond family; +3.
+6, -3 volts require decoupling
350 £ Cv See Note 1

.C Factor Table Noteg -

1. Components must be positioned in such a way that C does not
exceed or is less than 300 for 30 n.s. cards or C doesn't exceed
"or is less than 350 for n.s. cards. If the card cannot be laid
‘. out without eéxceeding these limits, the cards originator must be
contactcd,

2. If the decoupling of a mixed circuit card involves any 5 n.s, "B"
factors, the 5 n.s. "C" factors should be applied to the card.

Example of Decoupling Calculations for 5 and 30 n.s. cards -

Step 1 Assign temporary positions to modules as below

361451

| ' | 361451

361473
361473 /55 z0r10

] .
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Step 2 Sclect the appropriate "AY factors for the posltions

assoigned. |

3I6LUGL A=T.5 |

3

-

361451 A=T.0

361451 A=G.5 | 361453 A4=6.5 361473 A=6.5

361479 A=6.0 | 361L5L  A=6.0 | 361473 A=6,0

Step 3 Obtain the corresponding "pit factor from the "B" factor .'
Table for each module used.

361451
B=2 A=7.5
. ®
361451
’ B=2 A=7.0
361451 ‘ 36145 361473
B=2 A=6.5 l B=3 A=6.5 B=5 A=6.5
361479 361454 361473
B=6 A=6.0 B=20 A=6.0 =5 A=6,0
{ |

Step 4 Compute "C" factor
otep -

il
C =§iN A B
C = Ay Bl + Ap By + A B3 + Ay By + Ag Bg + Ag Bg + Ay By +

Ag Bg | . ‘.
0=2x7.5+2%x7.0+ 5x6.5+5x6.0+3x6.5+20x

.0+ 2 x 6.5+ 6 x 6.0
¢ =15+ 14 + 32.5 + 30 + 19.5 + 120 + 13 + 36 ®
¢ = 280 '

Step 5 Compare the factor computed with the "o" faetor table
The TC" factor value of 230 falls bebween 201 or 300 thercfore
the voltages requiring decoupliag are +3 and 46,

6010 fL/1k/00
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- CARD GROUND RULES [DEP §2-7047 | 3

Cat. Subjert Suffix

i Qecoupling Section §

‘CIAL RULES FOR 700 N.S. CARDS

Calculation -

The values G and I are obtained to determine the number of de-
coupling capacitors required.

G Factor -.the elﬁcgrical noise at the ground via hole is referred
to as "G

G is equal to the summation of all "B" factors for one socket
position times 6.

o G=62 B
N

L Factor - The electrical noise voltage (L) induced on each ground
line famning out from thc ground via hole is determined
. by the following:

L is equal to the product of the number of circults connected to the
branch minus 1, divided by the number of circuits connected to the
branch* and the summation of the products of "A" times "B" for each
clrcuit connected to the branch.

3
) L= (EUT AR (12724
. J 1s equal to the number of circuits connected to the branch.

I is equal to one of the circuits connected to the branch.
* : . .
Note: A branch is illustrated in the following figure.

DECOUPLING ILLUSTRATION

. ~ BRANCH NO. 1
— BRANCH NO. 2
1.--BRANCH NO. 3

® AT | | o | EACH DOT REPRESENTS
AN INDIVIDUAT, EMIT-
TER CONNECTION TO

L §§ ' THE GROUND BRANCH
AT AOT APT | \é?

II | DCI i\
API -~
1| per | 1
i .
=
. - "MODULE LOCATION GROUND CONNECTIONS

WA Al (T




DEP |2-7047 E 3 é CARD GROUND RULES B
ks {sur- DECOUPLING SECTTON 5

Derivation -

The I, factor can be derived by inserting the appropriate values
for "A" and "B" factors into the following equations.

one emitter circuit per branch L = O
- two emltter.circuits per branch L = 3 (AqB1) + (ApB2)

 three emitter circuits per branch L = 2/3 (A4B7) + (ApBy) +

i ( ABB

‘four emitter circuits per branch I = 3/4 (44B7) = (AoB2) +
el ey

Note - No more than 4 emitters per branch are permltted.

A

The voltages to be decoupled are determined by comparing the values
df "¢" and "L" with the following tables. '.

Vbltages Requiring Decoupling Without Internal Planes -

Decoupling requirements for 700 n.é. cards without internal
planes.

G <200 No decoupling required and p§(200-G) for each branch

201 <G<400 + 12 volts requires decoupling and
L< (200 - 1/2G) for each branch

G> U401 contact the cards originator

NOTE: When L is in excess of the required
value an additional branch must be
provided,

Voltages Requiring Decoupling With Internal Planes -

Decqupling requirements for 700 n.s. cards with internal planes.

G FACTOR TABLE ()
G <200 ' No decoupling
201 £ < 400 +12 volts decoupled
o1 £ ¢<500 ‘ +12 and + 12 volts decoupled

réoflm /1466

Pagr Date




E , CARD GROUND RULES {DEP } 2-7047 3

Cat. Subiject Suffix

DECOUPLING SECTION 5
. Example of Decoupling Calculations for 700 N,S., Cards -
R §§§E_l:Assign temporary positions to modules.
361493
361493
361493 361493 361492*
361494 361494 361492“J
o C - ]
Step 2 Select the appropriate "B" factors for the module used,
‘. » | 361493 B=1
361493 B=1
361493 B=1 361493 B=1 361492 B=1.5
361464 B=p 361494 B=9 361492 B=1.5
Used as Two Used as Two

-g. II's. DCI's, | |

Step 3 Compute the "B" factor.

. G=6ZNB

o G =06 (By 4 By + By + B4 + Bg + Bg B7 + 38)
G=6(1+1+1.5+ 1.5+ 1+ 9.0+ 1+ 2)
® ¢ =6 (18) |
G = 108

Sten 4 Compare the "G" factor computed with the "G" factor
able. The G factor value 18 less thun 200 therefore no de-
coupling is required and eaci ground lines must be laid out
such that there "L" factors are equal to or less than 200 - G.

—)

718895010
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5 Select the appropriate "A" factorffor each module position.

361493
D=l A=60

361493
B=1 A=50

361493 361493 361492
B=1 A=LO =1 A=30 B=1.5 A=40

36149) 361494 361492
TII B=1 A=25 II B = A=15 | B=1.5 A=25
II B=1 A4=25 IL B =4.5 =15

l _ - — I

Step 6 Compute "L" factor for Branch #1,

e e

L= @533255 At B . (
L=(§§£J (AyBy + ApBp + AgB3)

L=(§%i)(40x1 + 25%1 + 25x1)

L= 2/3 (90)
L= 60

‘Since 200 - 108 =92.L for branch #1 1s acceptable

Ste 7 Repeat stey 6 for each branch. if the I, factor for a
sinole branch exceeds +the (200 - G) requirement,an additional
branch is necessary. ,

Paye
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6.0 6.0 | 6.0 |
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Cat Sutuert

o)

=

CARD LAYOUT GROUND RULES
’ SECTION

‘ Ej t; E Division |
Engineering Practice CARD CLEARANCES

DESCRIPTION

~

The placement or mounting of SLT cards, componénts, card guides,
gulde posts, and the affect that These have when all hardware
1ls in place results in various clearances.

PACKAGE
® A1l SLT card sizes 1i-2 Hi 6-12 and 3-H1 12 are affected.
REQUIREMENTS
v . Card' guides are required on all card assemblies., These are
snapped on, located, and retalned by the card notches just

above the housing. Card guildes are not called for on the card
assembly B/M. :

Components must not be mounted on the back of card assemblies,

, The maximum height that components may project above the surface

% of the_card is ,370 inch. If components do not fall within the

J. .370 inch 1imit, they may project to a maximum of .460 inch above
the surface of the card. Note Code FH is then required on the
assembly drawing only in the note code field and is not required

cn the component. - All other limits m(ust be met when this occurs.

" The 1eft edge of all cards having note codes FH, FV, or FR will have
a black mark. Ref. Eng. Spec. 890913 as it shall have precedence.

‘ If any component on a card is over .460 inch high, the adjacent
card to it must be left out. Note Code FB is then required on
the assembly drawing only in the nove code fileld and is not

~ required on the component, All other 1limits must e met when
. this cccurs. '

Note Cude FR on current drawings 1s acceptable but when card
assemblies are releaced or changed this note must be replaced
by FH, therefore, FR 1s obsolescent.

Note Code FV must be used on those TO-5 transistors that are
between .370.and .460 when mounted with a spacer. The FV note
must appear 1n the note code fleld and. on t he component un the
agsembly drawing.

SLT I Dept i en 2 (15(6e | 1 o, &

Applicability : Responsibility Cote Page (;




LINITS

The following 1llustration, chart,
all standard card sizes must meeb, -

and notes A & B, set the limits

that

~ot le— 063 Min. (Space Allowance for
Card Warpage, Vibra-
tion, Tolerances,
« Air Flow, etc.)
040 T
. —d lem, 062 Max. (Solder Joint or
: 1 3 Projection)
i i C{-*“wm—“~ Q%//p—~Component
1 Hi 6-12 oo i
1.525 ;’:_Fﬁ__.,
1 HL 6-12 Y52 1-2 HL Cards
Y167 3 Bi Cards
3,025 l
2 Hi 6~12 ] e— }
4,525 Housing
3 Hi 12 }/r_ _
| l
.295
—={ 220 je— | 7| 015 .
Ao |
s 3704
o 6O —>-
ftoe 625 ]
CARD CI.EARANCE RESTRICTING COMPONENT HEIGHT
.. . Gulde rost
Card Size Carg/guide Comgqgfpg He&ght ‘Restricted Arca
B 371 to .460 (NOTE B)
1 and 2 H1 6 811802 | Avove ysp [VOTE CODE
. FH none
1 and 2 Hi 12 811804 Above Y52 FH X80 - 91, v23 -~ 52
. F"ﬂ .
L3 110 | 813761 Atove Y167 Lomsm A X80 = 91, W23 - 83




FCARD GRCUND RULES IDEP §2-7047 3
SECT&ON 7 Cot. Subject Suftix

i CARD CLEARANCES

LIMITS (CONTINUED)

NOTE (A) Components .371 to .410 maximum height may be located above
grid Y83 on 3HL 12 cards. Note Code FH is required.

NOTE (B) Component height may exceed .460 except in the gulde post
———==—  restricted area which is .400 maximum height, Note Code

"FB" will be specified in all cases,
The following 1llustration shows the guide post restricted area,

X78 X93 ’
. X9l . ' -—- le— 056 ( Space
. ' o - Allowance
X80 g _For Card
® Warpage, Etc.)
W\_N, W" o
¥83 & Q & .. |
\ letal Guide
)% Post
. Yl;"z I/‘:‘}k A
9 ] <
( |1-2 HL Ccards % 3 H1 Cards
Yo , i ;/j‘
3 1~ | A .54 Y20
A . § .
E | LJ
o 416 Post ‘ Card A 400 Max,
- Restricted ‘ NOTE B
Area .

A'component over ,370 inch 1n height can be mounted in this
restricted area only if note code FB is used, which means the
' next card is left out and the maximum neight of .400 is not
: exceeded,

Component heilght as it affects card processing within manufactur-
ing. These are nct requirements but preferences that should be
considered and do not require Jjustification at this time.

2/ /66 3..0—({ %
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CARD GROUND RULES

Cat, Subject Suffin

SECTION 7

LIMITS (CONTINUED)

CARD CLEARANCES ’ g

The views below show the maximum component heights allowed in

manufacturing equipment.

"GAFTS" (CARD ASSEMBLY FINAL TESTING SYSTEM)

062
Max.,

ot

. 460 Max,
Y185 (+,013 to Restricted

Area

Y20

CLASS IV FINAL CARD TESTER

062

!

\

Y185 (4+.013 To Restricted
Area

—T20

AUTOMATIC SOLDER AND CLEANING MACHINE
062 —{—

Max,

Y183 Component Leads

Y20 Component Leaas

— W
5//
— A

U460 Max,

%

Y135 (+.013 Component Body
to Restricted Area)

Y20 Compoanient Body

|

 —

PR N ST




ECARD GROUND RU}.ES DEP §2-7047
SEC—T:ON 5 7 Cat Subjact Sumu»l

! CARD CLEARANCES
‘ RELATIONSHIPS:

The following illustrations show the physical placement of cards
to cards with components, and card guides.

3 HI 12
1 HI -6 - 12 '
140 maxe—] H— max.
. 290
7 e 410
.0L8 | max, i
.},_ 385 — <://—— Baok Y167 ;
«07l=~ |~ | |[™~—Card Front ' H-H—Et—x'
: Y52 ® H
() 5 | N 2,132
ol ! E] NOTE K
.800 1| -390 FH |
Approx. | I} ~~max. I
St !! ~_cara 783 I
| Guide i
o ““'185]‘ H .308 3790 I
@ =t L SR o, i
‘ / ! 1.575 | ¥ 1.460
. ' - Approx 7" maz.
/ ' RN
/ ¥
p—-#56 Y .130 ﬁ h
l / Card
' —{ |} .125 . Gulde
Metal Gulde Post -
. Mounted on Board Stiffener fae—.625 .
: Metal Gulde Post .203 Max. .
SECTION VIEW OF 1-2HI AND 3HT CARD GUIDES 3Hi-12 -
. .037 131 For 1 and 2 H1 6 or 12 onily|
_—l and Upper Strap on 3 Hi 12 !
.O54 For 1 and 2-H1 12
| | Front and Lower Strap on 3 Front
ard ¢ . H1 12 U _Card
.290 Bac f [ — Back J4s5
| =R ¥ % ; Bz

1,125 e \--Ce:ir.d ‘Guide.

_ , N Me’cal Gulde Post
" .Plastic Insulated

ou?.’//{‘/bég gof) 4

Page -
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CARD CLEARANCES

ARTHORIKS

L RSO |

Artwork and components must not be in the restricted area on all
card edges. These restricted areas are ag follows: TLeft 047,

Top-Bottom .0L0O and right .025 (Between ¥Y-20 to ¥-19).

Lands( .085 "L") and holes (.060 "L") ave not allowed on the following
X grids because of component lead intercference with card guides.

1-2 Hi 6-12 X22, 79, 140 between ¥33 - 52

3-Hi 12 X22, 149 bvetween YOU - 83 anc
X22, 149 between Y148 -~ 167 "

SEQUENCE EFFECTS

Cards with components extending into the .370 to 460 inch range

mast be removed prior to removal of a card adjacent to the extended "
components. Tnis is necessary because the components extend cver

the housing of the adjacent card. All other limits must be met

when this occurs and note code FH is required.

Cards with components extending above 460 to .995 maximum above
152 on 1-2 Hi cards ana above Y83 on 3 Hi cards will require the
card adjacent to be left out of the chassis. All other limits must
be met when this occurs and note code FB 1s required.

[HAND ASSEMBLY ,
Card guildes are assembled at the machine build level.

: Assembl
of‘§a§@s 1n§o thetmachine chassis, Intermixing of 1-2 Hi 12 caids
on 3-Hi guide pos or 2 Hi cards on 1-2 !
allowed. s 1 Hi guide post is not
ROCESS INTORMATION : o

The black mark when required is put on the left card edge during
final card testing.

Card assemblies using the FB Note Code will have those components "
that are above 460 subjected to the following: g

1. Hand soldered, above ,460 height,
2, Card testing, above .460 height are not tested on "CAFTS",

PLANNING

No silgnificant changes are being planned.

9 . Ve g -~ "v r
- oy F ! = / 7
© of L, 28 G0
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Cat. Subiject Satfix

PROGRAM DEVICES SECTION {38

Division
Engineering Practice

SCOPE - This section includes the Program Devices as indicated below
and defined in the following sub-sectlons.

SECTION

8A

. 8B

8C#*

8D#

SECTION TITLE

Pluggable Program Receptacle
Program Pins

Pin Programming Information
for Machine Group Usage

Special Program Pins

» . ¥These Sections to be added later.

Applicability

SLT Dept. 146, Endicott] 4/28/67 1 of 1
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CARD GROUND RULES IDEP §2-7047

Cat. Subeert Suffix

PROGRAM DEVICES SECTICN 184

E Division
Engineering Practice  PLUGGABLE PROGRAM RECEPTACLE

DESCRIPTION

The pluggable program receptacle (216258) is used to facilitate the
selective programming of delay lines, circuit load or no load condi-
tions, field replacement card assemblies, signal circuit selection

and special feature requirements. Also, it is used as a heat sink for
high wattage resistors (Ref. 816006) and for customer machine program-

ming.

It is uninsulated with a split barrel and is mounted vertical to the
card surface with projecting tongues on the solder side that can be
used to provide mechanical support.

The assembly drawing code is "U".

——

PACKAGE

There is no physical outline for this component. The receptacle 1is
purchased in strip form or on reels and 1s held on .150 centers by
a tie strip which is broken off in assembly.

[ ' /—2|6258
I I
| |
217 MAX. | | SPLIT
| | BARREL
| |
\\ /} — SEATING PLANE
.128 MAX.
l TOP VIEW
—] |«— 087 MAX. DIA.
SIDE VIEW

SLT Dept. 146 Enaicctt |4/28/67 | 1 of 6
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DEP[2704 7] GALD CRUND RULES | E
Cal. Subject Suffix SECT'ON §8A PLUGGAB_LE PROGRM RECEPTACLE

PACKAGE ( CONTINUED)

Views shown are for layout purposes only and the part drawing shall
have precedence. ; .

REQUIREMENTS

This component must be mounted in "I holes on a .125" hole pattern.

Note code HG references the use of program strip contact 811824, This

note code will appear on the component view and in the note code field

on the assembly drawing. The assembly drawing and bill of material

will not reflect P/N 811824, ' o

The following requirements and illustration applies to the insertion of
the program strip conbtact 811824 into contact receptacle 216258:

1 - The program strip contact must be inserted flush to within .016 "
above the top of 216258.

n
1

The program strip contact is not re-usable as it only has one-time
pluggability.

3 - The maximum assembly height without folding the: rail over is .370.

4 - 811824 will not be on cards in stock or shipped from the card ‘
manufacturing plants. Programming will occur at the machine box
plants and in thc field.

2 of 6 Vi /28/07
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’ TARD CLOD RULES TDEP 12-7047)
E PLUGGABLE PROGRAM RECEPTACLE CAR : e
) : SECTION ' BA Feor Bsusjec SaTrix
‘ REQUIREMENTS (CONTINUED)
o 125 —=]
1
ﬁEhK\V/FA{;
/
® 811824

. 1,

] {
H’ .0l16 MAX. TO

E "2 .000 MIN.,

.370 MAX,

\\ Z/-—\ /) SEATING PLANE

‘. Schematic representation will desciribe contact receptacles and note
their specific component code anc location number as shown below.

.. :..
A IR
P T

1

- Circuit Flyer representation is specified by flyer S61AY (Part Number

'3. 872051).

L/28/67 | 3 of 6
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LIMITS

it 8 e s

On a2 standard .125" hole pattern, the contact must e on or within the
following X-Y grids:

1 - Hi 6-12
¥23 - 78 - 148 Y28 - 63
2 - {1 6-12
¥23 - 78 ~ 148 v28 - 63 - 123
3 - Hi 12 s
¥23 - 148 Y28 - 183 ‘

On a random hole pattern, the contact must be on or with the following
¥X-Y grids. Observe 'L" hole placemert on %22, 79 and 149.

1 - Hi 6-12 .
Xe2 - 79 - 149 Y2l - 63

2 - Hi 6-12
¥22 - 79 - 149 ’ Y24 - 63 - 123

3 - Hi 12 .
Xe2 - 149 ved - 183

The following illustration shows the minimum placement of adjacent contacts:

RELATIONSHIPS

N 125 BAlN. AND ANY
“.INC@EMENTOFJES

OHLY @
|

216258 (4)
,L\\{/////- .
\~-

’// 125 MIK, AND
ANY INCREMERT
OF .125 CHLY

N |
)

}/

xop_view o

)
~

/7>E
S
/3>E

\
\:::,

fa
S
(c

N
>
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b of 6 y )1 /0807
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g B BROUND RULES T0EP [2 7047 5
I PLUGGABLE PROGRAM RECEPTACLE SECTION 088 fo Kswer  hsurn
ARTWORKS

No printed lines will be connected to the land on the component side of
the card. All circuit connections to 216258 will be made on the solder
sides of the card. The plated through hole will not be used as a via
hole or be connected to an internal plane.

125

CLINE\ | l B LINE

.085 LAND
2 PLACES_\ >
L — T

. - m\g i //a LINE

L

-

- KDQ\T
7 ¢ :

S 1
C LINES ]
[ - J\é*_jg\a LINE 055 R

1

. . ’ .065 LAND
F77.7) - RESTRICTED AREA

L/28/67 5 of 6
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AT AT

cRR RSN E R < PLUGGABLE PROGRAM RECEPTACLE E
. d

%
L b eECTION
FEECT \ .

Anv component insulated or ncn-insulated may be mounted next to the
contact as long as 1t does not extend into the restricted area as
shown below.

ITRE YL S ARSI T FEA 2 Wﬁﬁﬂg
i

W
&3]
O
o
1
o=
Q
=i
S|

)

y

062 UNINSULATED

f{///’".047 IKSHLATED

[77] - RESTRICTED AREA

TOP VIEW

HAND ASSEMBLY

This. packege will be hand-assembled on both standard and random hole
patterns. '

PROCESS INFORMATION ’ ‘ ‘

216258 is difficult and costly to assemble. It recuires removal from
the tie strip and is placed in a fixture which Tills the barrel to
prevent solder filling. After soldering, the barrels are realigned.

Originally the tongues were spread to provide mechanical support. "
Manufacturing Process Engineering has evaluated the barrei with ton-
gues not spread. This has been approved and cards are being builc

this way.

PLANNING

This method of programming (use of the Pluggabtle Program Receptacle)
should be avoided whenever possible. The programming concept as des-
cribed in Section 8B should be used, as the assembly cost difference
is about 83% more for the tarrcl.

TR
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CARD GROUND RULES IDEP i2-6230¢ 3

: ’ Cat. Subiert Sutix

SUPPLEMENT OF STATUS

SECTION 83

s L PROGRAM DEVICES
SISV S ‘
Engineering Practice PROGRAM PINS

)

EFFECTIVE DATE: November <8, 1968
SUBJECT: Card layout ground rule status Suffix 3, Section 8B.

This update supersedes DEP 2-7047, suffix 3, Section 8B dated 4/28/67

and Book 3-10, DEP 2-6420-530 Section 2, Page 6 under "Program Pin
815371".

This section has been updated to include the program pin requircments
for SLD and MST. :

1
DESCRIPTION

Usage of program pins defined to include SLD and MST.
REQUIREMENTS

CMT size code added. Plated hole size defined for MST Eng. Spec.
871185 input tco EDT and GPI systems defined. o o

LIMITS
‘Expanded to include the five (5) MST card sizes.

HAND. ASSEMBLY

Updated to include MST.

PLANNING

The proposed methods of assembling straight pin 815371 with magnetic
fixtures or double-sided tape were not approved by Develcpment or
Reliabiiity Engineering. After visual inspection of the sclder fillet
obtained frcm these methods, it was found to be unacceptabkle.

X

TS ST IDept.307.Endicott 71— : -
SLT, SLD, MS R iiiim307,E1alco t '2&9/28/68 2%” 1 of

Applicability

1
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CARD CROUND RULES [DEP {2-6230; 3

Cat. Subiect Sutfix

T PROGRAM DEVICES | oECTION 18B
Enginesring Practice  procram pIns

DESCRIPTION

The program pins 815371 (straight pin) or 814201 (shoulder pin)are
uninsulated components mounted vertical to the card surface. Pin
815371 is to be used only on a standard hole pattern (3 and 8 grids
or equivalent)because the pin is swaged* to the card and the swaging
equipment can handle only standard hole patterns. Pin 814201 is to
be used only on random hole patterns and MST 1 & 2 as defined under
Requirements. The assembly drawing code for program pins is "U",

* Pin is swaged - Swaging mechanically secures the pin to the plated

PACKAGE

There are no physical outlines for these components.

|

.029 MAX, ‘ — [~.029 MAX, <

} () 8!4201_\(\ ‘
4/””-§1537'A“ [

.85 MAX. 185 MAX .

1
P - ] ' | - \ )
%3 \
K| _éq o : {
057 MAX ‘ | .025 MAX.

* | : | < f

STRAIGHT PIN ' SHOLDER PIN

. Views shown here are for loyout purposes only and the part drawing

shall have prccedence.

SLT , SLD, MST iDept.307,Endicott 110/28/68 i 1 of

#-plicability !Res:oasibimy Date g?n:o
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PROGRAN PINS

e

N

[

Cot.  #5unject Sutfix On

PACKAGE (CONTINUED)

The following hardware items are used in conjuncticn with the progran
pins and will not be referenced or appear on the card assembly drawings
or bills cf material:

- Connector Housing - 815923

1
2 - Discrete Connector - 815924 (Tuning Fork)

. .09l Max.

W

.122 Max.

L

—]  le— 042 Max

815923 : ! <—_'085 Max

4
.132 Max. ,
n l
1 — o ‘
+355 Max. |1 ! |
il oyl |
- .225 Max. Ll .243 Max.
Pyl
it N |
! I: |
dik L1l
——— [ —a 027 Max .

.957 Max.

Connector Houzing 815923

{\)

of 7 | l3/28/58§
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i - ICARD GROUND RULES (DEP {2-5230 3
‘ | ~ PROGRAM PINS SECTION  8n lca. és Sutti

PACKAGE (CONTINUED)

The following illustration shows the Discrete Connector (815924) which
1s bought as a bulk item in strip form or on a reel on .125 centers.

— {2 1125 r——

Min

A ] 2
‘ .

—ef 1010,

Max.

16
Discrete lax.
Connector
‘ 815924
REQUIREMENTS 4

No note codes are required for these pins.
" Program pins must bc mounted as follows:

815371 - 1) SLT and SLD - "W" (.031) hole.
2) * MST 1 and 2 - .031 plated hole - to be used only when all
other component leads on the card assembly are .027 diameter

or smaller. Card assembly must have standard .031 hole pattern
3) MST 4 - .031 plated hole. :

814201 - 1) SLT and 3LD - "gn (.040) plated hole.
: 2) MST 1 and 2 - .040 plated hole to be used only when any

component lead on the card assembiy is greater than .027
diameter.

. Straight Pin 815371 wil: be watomatical:

7 inserted into the card on
-125 mounting centers and must me

et Frgineering Specification 8§71185.

10/28/68° | 3 of 7
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DEPf2-6230f  §CARD GROUND RULES

PROGRAM PINS ‘ B

Cat. Subject ,,smé SECTION E 8RB S g
P | : ‘ p

REQUIREMENTS (CONTINUED)

Engineering Specification 871185 must be specified in the AB Note Code
on the assembly drawing in the EDT system and on the CS production con-
trol card in the GPI system as well as the assembly B/M. This specifi-
cation is required in order to assemble the pin to the card.

Shoulder Pin 814201 must be mounted in a "J" hole. It is hand inserted
into the card and the slotted end is to provide mechanical support.

Schematic representation will describe program pins and note their specifici"
component code location number as shown below.

SO - | -

v V)

1 1 1 '.
Circuit Flyer representation is specified by flyer S61AY (part numter
872051). :

CMT size code is’l x 1 with lead code AOl. "A" orientation only.

LIMITS

On a standard .125" hole pattern; pin 815371 and 814201 (MST 1 and 2 only) ‘
ust be on or within the following X-Y grids: :

SLT and SLD 1 Hi 6-12

X 23 - 78 - 148 | | Y 23- - 63
2 Hi 6-12 | _ .
X 23 - 78 - 148 Y. .23 - 123
3 Hi 12 |
X 23 - 148 | v Y 23 - 183
MST 2 Hi X 1,2 & 4 wide
X J01-12-26-54 | YC =W

3 HL X 2 & 4 wide

X 01-26-54 YG -9

4 of 7 00'}0/28/68




| ~ [CARD GROUND RULES IDEP 12-6230¢ |,
. ' PROGRAM PINS | {  SECTION Hon  deo e Sutria

On é random hole pattern, pin 814201 must be on or within the follow-
ing X-Y grids. Observe "g" hole placement on X22, 79 and 149.

1 Hi 6-12
¥ 22 - 79 - 149 Y 23 - 63
2 Hi 6-12 |
® ' X 22 - 79 - 149 Y 23 - 123
3 Hi 12
X 22 - 149 | Y 23 - 183
® RELATIONSHIPS s

The following illustratinns show the minimum placement of adjacent pine.

- .125 MIN, AND ANY

L R INCREMENT OF .125
’ - . ONLY
I 814201 OR 81537
‘ /4 PLACES
N
() 125 MIN. AND :
: : ANY INCREMENT
OF .125 ONLY
N N
. \./l \./

TOP VIEW

The following connector housing 815923 shows that it can be placed in
various positions as it is off-set and occupies an area .125 sguare.

b

. .
. ‘

(- : r
}p/28/68 g“o of 7 ¢
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DEF12-6230] 3 |CARD GROUND, RULES. ] | g
Cot. Subjsct Suffix SECT{O[\ E 8B ‘ PROGR2M PINS

; !
—t 125 e

815923 \ Min.

) 6 Places , ! & -
| < ¥ + { .'
.125 Min.
Sh & T -
\ | ¢
TOP VIEW

ARTWORKS

There are no artwork restrictions on the program pins.

SEQUENCE EFFECT

Program pin (81'-'-371) is the first component to be mounted on the card
assembly. " This is necessary due to the insertion head size that is needed
in order to swage the pln.

Any component insulated or non-insulated, may be mounted next to the pln as‘ ‘
long as it does not extend into the restrlcted area as shown below.

Vo L eggteet V

Y

27/
" |

- R [ A 0625

. 777 Oy

\izs SQUARE
m -~ Hestricted Area

\L\\ \‘

6 of 7 }10/28/68
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~ {CARD GROUND RULES :DEP 2-6230} 3
PROGRAM PINS SECTION  Hom leor  Essier  fsurma

HAND ASSEMBLY

Pin 814201 is hand assembled and is to be usead only on random hole
patterns and MST 1 and 2 as defined under requirements. The use of
a random hole pattern should be avoided wherever possible due to the
additional Manufacturing operations and cost.

PROCESS ' INFORMATION

At present semi-automatic (pogo stick) insertion equipment is used,
which inserts and swages the pin to the card. '

PLANNING

.

Insertion equipment for straight pin 815371 on random hole patterns is
not contemplated. - :

i&9/25/535~7 of 7
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CARD GROUND RULES [DEP [2-7047 3

Cat Subiect Suthix

SECTION 9

JIBIN Bngimeming p |
' Engineering Practice SUPPLEMENT OF STATUS

EFFECTIVE DATE: June 3, 1968

SUBJECT

Card Layout Ground Rule‘Status P
Suffix 3 Sectlon 9 Tubular Axial Leaded Components

This section hés been updated to include SLD and MST requirenents.

REQUIREMENTS

Machine insertion chart updated to reflect changes in the insertion !
equipment. The minimum body diameter is changed from .080 to .060 f
based on minimum diameter change for machine insertion. Circuit

master tape (CMT) coding chart has been added to establish the properI

CMT size codes for Tubular Axial Leaded Components.

LIMITS

Updated to include the five (5) standard MST card sizes.

RELATIONSHIPS

Updated to reflect the changes to the machine insertion chart. ;

SEQUENCE EFFECT

Itemb .3 - .600 mounting spacing changed to .625 to correct typing |
error. :

HAND ASSEMBLY

Updated to reflect-hand assembly of tubular axial leaded components f
on MST card assemblies.

PLANNING

The paragraph "The Lead Diameters . . . on all the semi-a:tcmatic
inserters" has been removed due to update to the machine insertion i
chart. MST 1 - 2 hand assembly of tubular axial leaded components
will be eliminated if the planned hole size change is approved. No
semi-automatic insertion equipment is contemplated for four (4)wide

- MST cards.

SLT,oLD, MoT | Dept. 307 Endicots 6/3/68' T or 1

Applicobility Responsibility Cote Poge




Ez :; E Division TUBULAR AXIAL LEADED COMPONEN hovemmm eome
\ ‘ Erngineering Practice

CARD GROUND RULES DEP {2-7047 § ,

>
Cat. Subrect Suhix

CARD LAYOUT GRCUND RULES SECTION ;9

DESCRIPTION

Tubular axial leaded components are in a variety of body lengths,
body diameters.,and lead diameters. They comprise a large number
of types that have various constructions but must always be in-
sulated.

Assembly drawing codes are as follows:

Resistors - R Inductor - L
'. Capacitors - C Jumpers - J
Diodes - CR Fuse - F
PACKAGE

The following view shows the outline to which tubular axial
leaded components must conform, Each of the three dimensions
reguire maximum and minimum in order to define it as machine
insertable.

Cc/L
: LEAD
DIA.
DIA. je—LENGTH —

Polarized capacitors will be indicated by a "+" sign on the end
of the component that is positive and is reflected on the part
drawing. This will be indicated by a "+" on the positive end
n the card assembly drawing.

Diodes are always polarized and the cathode will te indicaied in
cne of the two ways shown below and reflected on the part draw-
ing. This will be indicated by an "X" on the cathode end on the
card assembly drawing.

OLOR BAND

—  —
CATHODE END A L N\ ANODE END
Ak, A yd (REF)
——

AN

3
)

<:L“DIODE SYMBOL

Applicability

SLT, ZLD.

n
3

1

-

Dept. 747 ZEndicott | 5/3/63 1 of 13
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[DEP

Cat.

2-7047

CARD GROUND RULES

3

Suffin

SECTION

Subjsct

9 TUBULAR AXTIAL LEADED COMPONENT

REQUIREMENTS

£

Components ¢an be semi-automatically assembled only if they
meet the following conditions.

must mot be mounted on .375 mounting space.

Tubular axial leaded diodes;

The physical outline codeg for diodes that can be machine

inserted follow.
assembled.

.500 or .625 Mounting Spacing

1DOTA
1DO7B
1DO7B1
1D0T7B2

Any other diode outline code is hand

The maximum and minimum columns represent the dimensional limits
‘as specified on the component drawing.

\FMACHINE INSERTION CEART

'375 MOUNTING SPACE. | .500 MOUNTING SPACE
MAX. MIN. TAX. WIN.
BODY LENGTH .265 .090 .330 .090
BODY DIAMETER | -180 G0 .180 .060
LEAD DIAMETER | .028 .015 .028 .015
| PLATED HOLE SIZE .0bo + .002 .040 + .002
HOLE SIZE CODE J J
".625 MOUNTING SPACE
max, | wmy, | max. | min, [ Max, | MIN.
BODY ILENGTH 4501 090 | .450 | .og0 | .450 § .ogo
BODY DIAMETER 2501 .060| .250 | .080 ,250 | .060
LEAD DIAMETER 035 | .07 | .030 | .019 | .030 | .015
PLATED HOLE SIZH,060 4 ,002 | .0k5 & .002 | .O40 3 .002
HOLE SIZE CODE L F X J

6/3/68
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SECTION 9

TUBULAR AXIAL LEADED COMPONENTS
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DEPé 2-T047 3
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| CARD GROUND RULES (DEP j2-7047 3

TUBULAR AXIAL LEADED COMPONENTS
. SECT!ON 9 &Co' Subject Suffix
REQUIREMENTS (CONT'D) ‘
‘ When a component is defined as automatable but for hole diameter
reasons cannot be automated, it must reflect the "HR" note code

on the asm. drawing. This condition requires Justification.
For components with butt welded leads, the body length means
overall length of the component including butt weld.

Tubular axial leaded components that do not meet the requirements
of the manual or automated assembly charts must be mounted on a
minimum spacing calculated by adding .124" to the maximum body
length plus the maximum diameter of one lead.

LIMITS

. The limits specified below are for hand assembled and machine
inserted components.

On a standard .125" hole pattern, leads must be on or within the
. following X and Y grids.

SLT/SLD 1 Hi 6 and 12 X23 - 78 - 148 Y23 - 63

2 Hi 6 and 12 X23 - 78 - 148 Ye3 - 123

3 Hi 12 X23 - 148 Y23 - 183
‘ 'MST 2 Hil,cerd 4 wide X01 - 12 - 26 - 54  YC - W
3 Ei 2 and 4 wide X01 - 26 - 54 YC - 9

On a random hole pattern, leads must be on or within the follow-
ing X and Y grids.

SLT/SLD 1 Hi 6 and 12 X22 - 79 Y23 - 63
. 2 Hi 6 and 12 X22 - 79 - 149 Y23 - 123
3 Hi 12 X22 - 149 Y23 - 183

" On ¥ grids 34 through 51, "L" holes cannot be used on X 22, X79

onl and 2 Hi 6 and X 22, X 149 on 1 and 2 Hi 12 cards. On 3 Hi 12
cards "L" holes cannot be used ocn Y 65 thru ¥ 82 and ¥ 149 thru Y 166
on X grids 22 and 149. "L" holes cannot be used on Y 23 ¢n all cards.

Components muist be placed on a vertical axis (parallel to the Y-Y
grids) and in such a manner that the component body does not
project into the restricted areas.

{6/3/’08 5 of 13
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DEPE2-7047 ICARD GROUND RULES
: 1 3 '@‘ . TUBULAR AXIAL LEADED COMPONENTS i E
Cot. !Sunjac? Suffix = SECT'ON g 9

IMITS (CONT'D)

The restricted areas designated below include assembly operation
tolerances on tubular axial lcaded components therefore must not
interfere with other components or insertion heads. The component
body length may be loggted anywhere within the restricted area.

MACEINE INSERTED AND
HAND ASSEMBLY CFNTRALITY

_ .375 MOUNTING SPACE
4$>M?Z?237/7F77 |
Y .J/IJ/i/ﬁéif %
1

i
037 4 o ] | 037

.400 AND UP
MOUNTING SFPACE




! TUBULAR AXTAL LEADED COMPONENTS

RELATIONSHIPS

CARD GROUND RULES

DEP §2-7047f 3

SECTION 9

Cat Subject Suffix

’

The following views show the relationships of a machine inserted
component adjacent to another machine inserted component.

Same "X" axis - Bodies non-adjacent

.125
.125 Max. }—
ri{_ 125 Max. M~ Insertiony Dia. .180/.250
+ ~  Dia. ——ﬁx/"Head T n Digax.
R - N +- |
2o _ - 125 Maxb—h_ | L_
{ L_._.‘J Dla. L_—J
Both Same Mounting Spacing Different Mounting Spacing
Same "X" Axis - Bodies adjacent
k———-375—————ﬂ |
-4 -
M 8] 180 Max, Iy 1y {P .180 Maxi—h
' 'fTE' Dia, ¥FP '_4 pia. AE2
— - H ——-125 125 —— -
r, .180 Max L | 1 160 Max. _%_—}
¥ ' ! o ia.
L i?ﬂ IS ’ Lmi_h_bm> &—J l
375 :
or i
-500 375
r*““_ or ;
_..LI 1 . 500 '
! .190 Max.

; TI90 MaEX

- €=—1 Dia. * L'-:—\‘L—r

625

i

ey %:u

Same Mounting Spacing

Same "Y" Axis

.180/.250 l

Same or Different

Mounting Spacing

.I - l | - IC0 Maf !

Dia.

~

|
r_-_1 .190 Max.

‘f—t—— _I Dia.

_
i

(I

625

Different Mounting Spacing

Date

6/3/68 |7 of .3 §




2-1047

Subject

D

3 BCARD GROUND RULES

Suftin

SECTION

g

ELATTIONSHIPS (CONTINUED)

INTERLACING - BODIES ADJACENT

TUBULAR AXTAL LEADED COMPONENTS E

C™ [1es wax L 4
l = Dia. ‘ L .125
L L P~
: w_¢£:.125 MaX.pb—g |
L Dia. l; N
125 e

SAME MOUNTING SPACING

r___ '375-,—1

.190 Max.
Dia. *

—-

r-
jj—r

.625 I

.125 Max. [l 125 Max. ] |
Dia. * [+ - 125 'é' Dia. ¥ "%3
| 180 Max. r— —l
l . e — i e
L_____ﬁ_| Dia., * Bi-—j—-r | t

—{ .125=~— -500
____.500 L
B -1
[}
4#:: .125 Max.
. Dia, _ ~
: .J I 225Max [
L J Dia. -
= .125—-—
6525

DIFFERENT MOUNTING SPACING

STAGGERED rLACEMENT - BODIES NON-ADJACENT

.250/.180 Max.

6/3/68 JSAME OR DIFFERENT MOUNTING SPACE

|

. 125pe—
T ' x
| LI.__ _i._‘ .125
- - (e —
L3 T

&
®

The sum of
both diameters
must not e~

ceed .250 Aj

(Snugglin.f
compona: & n
differet
mounting

spacing 1is
agce table.




E TUBULAR AXTAL LEADED COMPONENTS E - DEP 32-7047} 3
4 SEC”ON Cat Subject Suftix

CARD GROUND RULES

RELATIONSHIPS (CONTINUED)

. The following view shows the maximum size of the insertion head.

|
e

v

105

“ Enlarged View of
Insertion Head Restricted
Area For J, K and L Holes

‘ Defined below is the component minimum placement using J or K holes
: One of these may be machine inserted or both hand assembled.

—y .100

e .100 @ {_—‘025 grid space

N
L/

N

>

NG

\v’!

Any J or K,and L combination must observe this minimum placement.
. These may be machine inserted or hand assembled.

—_f 125 e

(G - .025 Grid S
1 o )5_1:3 L— 5 Gr pace
.125 r%) f
‘ N
— P+ .
?\7:-3/38 « 9 or
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TUBULAR AXIAL LEADED COMPONENTS
Cat. Subject Sutfix SECT!ON 9

RELATTONSHIPS ( CONTINUED)

The following view defines maximum center distances, for allow-
able clearance on bodies of components that are interlaced. This
is for mounting centers less than the sum of each body radius.
One of these may be machine inserted or both hand assembled, for
J, K or L holes.

.CENTER . Max. Center Component
DISTANCE —- [._ Distance Mounting Spacing '.
075 .375 and .375

1 —= 100 T 375 and

MOUNTING .500 or greater

CENTER . 125 .500 or greater and
——_—— B .500 or greater

T_‘ \

The sum of the body to body radii is equal to or less than th
mounting centers. Zero clearance is allowed. ,
MOUNTING _
SPACING .

S
=~ oo

CENTER

c= -

MACHINE INSERTED AND HAND ASSEMBLED COMPONENTS

10 of 13 | 6/3/68
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E TUBULAR AXTAL LEADED COMPONENTS

RELATTONSHIPS (CONTINUED) - .

“Snuggled ¢omponents will be assembled on the eards observing all
other ground rules. .

The sum of maximum radii of two adjacent components shall not
exceed theilr mounting center distance, except when the follow-
ing formula is applied. '

" The following is a method for determining the maxinum diameter
of a component allowed when the diameter of the adjacent component
is known, the center to center distance of the holes in the card
is known, and the components rest on a common plane.

Center to center distance
Radius of component whose diameter is known

Given X
Y

o

Find Z = Radius of component whose diameter is unknown

A
VA i

I
A
s

Solution: .
'. 1. Z will be maximum when components are tangent to each
other.
2. Sides of ABC are:
AB =Y+ Z

. AC =Y -7
o BC = X
3. From Step 2: o 5 o
. Y 4+ 2YZ + 72 = X° 4+ Y© -
(AB)2 = (BC)2 + (aC)? 2Y7 + 72

2
+ (¥-2)° hyz = x2

(Y + 2)2 = x

7 = X°
in'y

£

6/5/68 11 of 13
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Subjact Sutfin SECT!ON é 9 ’ N

ARTWORK

No artwork restrictions exist, specifically, for tubular axial
leaded components. All components must be insulated.

SEQUENCE EFFECT

The following illustration shows the physical relationship between
tubular axial leaded components and »

a. Program contacts. (Receptacles are manually assembled later
but clearance has been provided since they are larger than
the contact.) .

b. Other tubular axial leaded components

1. .375 Mounting Spacing Tubular Axial Lead

2. .500 Mounting Spacing Tubular Axial Lead .
’ 3. .625 Mounting Spacing Tubular Axial Lead

A1l four components are assembled in this fixed sequence. All
components within a given mounting spacing are randomly assembled.,

The table applies whenever the long dimension, (layout view), of
the receptacle is parallel to the length of the tubular axial lead

component.,
PR?GRAM CONTACT
- (3 PLACES) : ‘
$ H(See Table)
751 BN ) Table
AN 28 T ) " VMax. FEod
1 \ ! Hole Spacing b?gmeggry
I I ' .100 .120
— 125 100 min. .les 170
miri. ,
i | 150 .220
: Program Receptacle ,

2 Places
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i TUBULAR AXTIAL LEADED COMPONENTS
SECT'ON ' 9 Cat Subject Suffix
HAND ASSEMBLY .
A1l Tubular Axial Lead components will be hand assembled if their
. leads are not on the standard X-Y grids ending with 3 of 8. If

the components do not meet the dimensions in the machine insertion
chart they are also hand assembled. A1l Tubular Axial Leaded
components on MST card assemblies will be hand assembled using
double-sided tape.

PROCESS INFORMATION

Axlal Lead Tubular components that meet the machine insertable chart
and are mounted on the standard X-Y grid pattern will be semi-
automatically assembled to the card. These inserters cut, form and
insert lead taped components. :

Where possible, similar components shall all be put on a card at
the same spacing and orientation. This will minimize setup time
during the manufacture of the card assembly.

. After tubular axial leaded components are assembled, (either semi-
automatic or hand assembled), the leads are flagged and cut. '

All hand assembled components will have their leads pre-formed.
.375 mounting is preferred for + watt size.

PLANNING

Fow
g
IQ R

No semi-automatic insertion equipment is being considered for com-~
ponents located off the standard X-Y grids ending in digit 3 or 8
or for four (4) wide MST cards.

Once the hole size change for MST 1 and 2 is approved Tubular
Axial Leaded Components can then be machine inserted provided the
component dimensions meet the machine insertion chart.

6/3/68 13 of 13
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TESTING REQUIREMENTS

This section I1s concerned with those portions of the circuit card
layout and representation that affect both in-process and final
assembly testing. Also included will be the limitations and
minimum requirements for each plece of test equipment involved.

" Testing functions will be explained in the following sequence:
In-process testing of card panels
Card assembly testing
Cablie card testing

" Circuit design and packaging considerations

SCOPE

The purpose of this section is to provide a basic understanding
of the requirements on card packaging in relationship to the
testing function. Considerable product cost savings can be
realized when cards are designed to allow testing by semi-
automatic or automatic equipment. '

The test data used by thesz testers is developed by either
automatic processing of the EDT, or is manually developed at
Endicott for input to the Test Generation programs,

DEFINITIONS
In-process testing is a term which refers to a testing operation
. performed on cards between certain assembly or chemical operations

in order to control a manufacturinz process. In general, tne

segment of the manufacturing line under consideraticn here is

between the stock level of the basic sheets and the operation
‘ whiich places contacts and housings on cards.

ctondard grid: (X-Y grids ending in 3 and/or 8 for cards)
Standard grid (.125) is a term which refers to coordinates on
cards which are on an ,125 inch grid where the reference coor-
dinates (Ref. dwg#813137, Card Panel Layout).

Iwenty-five thousandths-inch grid System (.025) is a terw which
refers to coordinates on cards which are on a .025 inch grid
where the reference coordinates are identical to the above
paragraph,

Aooticabilily

Responsibitity S 2aze

SL lDept. 146 Fnd 6 /15 /56) 101‘21‘45
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N-PROCZE33 TESTING

Requirements and limits for testing internal planes laminates,
drilled holes, plated holes, and card in panel forms,

Tn-Process Testing Equipment

The following machines are used for in-procéss testing of
card panels.

1. Core Plane Tester

2. Drilled Hole Tester : ‘
3. Plated Through Hole Tester '

4. Shorts and Continuity Card Panel Tester

In-Process Testing Ground Rules By Machine

1. Core Plane Testers
A,-Singles Tester
1. Tests standard 10" x 15" panels
2, Tester will test copper center lands on the
s~andard grid.
3. Coordinates not on the standard grids cannot
be tLested on the Core Plane Tester, but must be
manually tested.
4, Handles panel thickness between .005 thru .125
inch. '
B.-l4up Tester
1. Tests standard (4 ups) panels 22" x 31"
o, Core Plane Tester will test center lands on
' the standa:d grid. Testing cannot be performed
if center lands are not present. .
3. Testing will not include shorts and continuity
testing between various voltage areas assigned
to one plane.

4., Coordinates not on the stendard grids cannot .
be tested on the fore Plane Tester.
025 GRID
fe— 150 — CENTER STANDARD GRID

LAND

INSUL ATION

20724 5 /15 /66 INSULATION
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Drilled Hole Tester
A. Tests standard 10" x 15" panels.

1. Tests holes located on standard or ,025-inch grid on
and within a 9" x 14" rectangle located symmetrically
on the 10" x 15" panel.

2. Tests drilled hole diameters between .029 thru
.085 inch.

3. Panel thickness must be between .035 thru .065 inch.
3. Plated Through Hole Tester

A, Tests standard 10" x 15" panels.
1. Test holes located on standard grid or ,025-inch grid,
. on and within a 9" x 14" rectangle located symmetrically
on the 10" x 15" panel. :
2. Tests plated hole diameters of .035 thru .043 inch.
3. Panel thickness must be between ,035 thru .065 inch.
L., Shorts and Continulty Card Panel Tester '
" A. Tests standard 10" x 15" panels
1. Tests card types ilaid out on the standard panel
(ref. 813137¥ X
Tests hole diameters between .026 thru .063 inch.r
Panel thickness must be between .035 thru ,065 inch
Cannot test holes or tabs not on the stancard grid.
Non-standard grid cards are manually tested.
. Cannot test panels which contain pins, hardware or
components.,

n

2
3
4
5

FINAL ASSEMBLY TESTING

The test equipment which will perform the Final Assembly Testing
operation (Suffix 10) has been designed to accommodate the
wajority of standard SLT cards. The equipment does have
limitations and minimum requiremente in the areas of circuit

. representation and card packaging. By designing cards that
fall within these limitations or meet the minimum requirements,
a machine group will ensure a high quality card at an economical
cost,

‘ Automatic Tes%: Equipment

General - The information that follows will briefly describe
the SLT Card Final Test System (SCFTS) input data generation
routine (Automatic Test Czneration System). Also cevered in =

. Some detail will be the requirements and limitations, both
mechanical and electrical, of the SCFTS.

A functioral description cf the SCFTS alceng with its role in
the overall SIT card final assembly testing operation ic covered
in Suffix 10, Section'3.wum»r .

5/15/6¢ 30124
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Logic Test ©

Data

Automatic Test Generation System - This system consists of

Circuit o—{—= Check TDF
Flyers | and Programs

a series of computer programs which uses as input,
Circult Flyers and Logic Test. Data.

ENG., MFG.

3

EDITOR
Rcutine

2] | [ |
MCF A » SALT H
Routine Programs

l

e S Gm— S—— — —— G—— ~— wow— wv—  cpomn | cmn— .

1] 5]

| Coding .

I |
| v
”.ﬂ_~SCFTS

Figure 1

SALT Programs - {(Fig. 1 -Block 4)

The Sequential Automated Logic Test (SALT)

programs are of prime importance in the teszt
genceration system. These programs generate the
necessary shorts-opens, DC impedance, and logic
test patterns for the SCFTS. They also define
error analysls for falling test patterns by the
indication of faulty components location on the
card, The SALT prczram must have the circultry in
question described in terms ol c¢ircuit blocks, each
representing only one of the following basic logic
functions: And, Or, Inver* And-Invert, Or-Invert,
Resistor, and Capacitor, '

Lotk

Pege

Date
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Section 22

TDF Program - (Fiz. 1 Block 5)

Trne 1est Daeta Pile (TDF) converts test data prepared by

the SALT programs into SCFTS readable data and loads
this information, identified by part number and EC
Level, into the DISC File System which controls SCFTS.

EDITOR Routine - (Fig. 1 Block 3)

This rouvine 1s designed to substitute a series of
interconnected logic functions in place of a multi-
function single circuilt block representation shown

on the Card ALD or in Logic Test Data. An example of
this would be the Polarity Hold circuit flyer TO3AK.
This circuit appears on the card ALD and in Logic
Test Data as a single block, but is acted upon by the
EDITOR routine and presented to the SALT programs as
a group of 5 interconnected logic functions.

MCF Routine - (Fig. 1 Blocks 1-2)

Each circult flyer is exainined and categorized.
Those which represent only one basic logic functilon
or a circuit sutiable for the EDITOR routine are
subjected to a worse case design analysis, All
others are manipulated to a lesser degree.

The resultant information is placed on a magnetic
tape record called the Master Circuit File %MCF}.
Each record on this file represents a circuilt

flyer identified by the circuit flyer block identi-
fication code and EC level. Within each record,
depending upon the type of flyer, will be
instructions to the EDITOR routine on SALT pro-
grams, DC impedance test information, worse case
"O" and "1" state parameters for inputs and
outputs, and error analysis information.

Logic Test Data (Fig. 1)

This data is furaished by Engineering. IU
provides Test Equipment with circuit block card
pin interconnection data along with component
location data for each card.

udte age
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Circuit Flyer Reguirements & Limitations:

. Each circuit flyer must adhere rigidly to the require-
ments set forth in Suffix 2. For guidance with Test
Equipment circuit flyer requirements, contact the
local Test Equipment Representative (Suffix 11).

Electrical Requirements & Limitations:

Shorts-Opens Tester

The shorts-opens portion of the SALT programe . '
assumes each card contact spring to be "open"

from every other card contact spring unless told
otherwise. There are two acceptable methods of
indicating a shorted condition between them,

1. Signal card springs -- The shorted condition
between two or more signal card springs must
be indicated on the card ALD by the use of a
special jumper circuit flyer (S61AF) as many
times as 1s needed.

2. Source voltage card contact springs - If two or
more card springs are referenced to a distinet
source voltage in the voltage pin (springs)
comment area on the card ALD Suffix 1,
the shorted condition of these pins
will be a-sumed.

When this multi-voltage pin situation arises, a
note must be present near the bottom of the 1lst
" sheet of the card schematic drawing stating the ‘
bussing condition of these pins (Suffix 8),
ex: '"Voltage pins D08-J08 are bussed"
"Voltage pins D03-J03 are not bussed" ‘

Impedance Tester

The Impedance Tester portion of SCFTS 1s capable

of making DC resistance and capacitance measure-

menits between two card springs within the follow-
ing limits:

Resistance - 18 ohms to 1.8 meg ohms.
Capacitance - ,1 mfd to 20 mfd
' Certain portions of analog Class U4 c!rcuitry can

be tested &% this test station,if suflicient tes /“3
points to card springs are available, s

bor2h 16/15/66
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Section 22

Logic Tester

Cat Subiect § C;é(«

The Logic Tester portion of SCFTS is capable of performing
logic tests on circuiltry which meets the following
requirements:

1)

2)

3)

L)
5)
6)

7)

The circultry to be tested must be capable of being
described in terms of the seven basic logic functions
(see SALT Programs).

Cards that contain a mixture of logic and analog
circultry will be tested only to the extent of
functioning whatever circuitry that conforms to
the requirements stated above, and whose digital
nature is not adversely affected by connection to
analog or non-digital circuits. (See Circuit
Pesign and Packaging Considerations - Test Points
Class 4 Circuitry).

Source voltages necessary for circuit operation are
between +12 and -12 volts. Current requirements for
each source voltage are as follows:

2500 ma for voltages between +6 and -6 volts.
2300 ma for voltages between +6 and +12 volts.
2300 ma for voltages between -6 and -12 volts.

Note: These requirements apply only when card pins
normally reserved for source voltages are used.

Input signal voltage swings are between a minimum
of .8 volt to a maximum of 12 volts within the limits
of +12 and -12 volts.

Input signal current falls within the following
limits: +1 ma<1in<+100 ma, -1 na<1lin<-100 ma.

Output cigral voltage seings are between +12 and - 12
volts. ’

Output signal current - same limits as input signal
current.

Card springs which are normally reserved for circuit
ground (DO8 & J08) are not used for other voltages
or for signal inputs or outputs.

Mechanical Requirements & Limitations

In order

to be acceptable for test on the SCFTS the pnysical

dimensiuns of the card asseinbly must conform with the views
on the following pages.

16/15/6] 7 of 2
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VMECHANICAL REQUIREMENTS AND LIMITATICHNS (CONT'D)

e

SLT CARD TYPE LIMITATIONS
— +—.460 MAX.
.062 MAX.——v—'-—
‘i 040 £ .C04 |
031 MIN. |
: , TO LOWEST - @
310 *+005 ' COMPONENT
—.mo’l w20 4 .008 MIN.
. ‘& \r:*l-—l ? YZO*
il ! }
! L.Z?S:t.OO?.
+.003 __| —{ t=—.099 +.0C4
+290 _ ‘006
+.002
= 440 - 005
HOUSING | ' CARD ®

— ,010 +£.005

et

RESTRICTED -

‘ .074 MIN. . —275 £.005

B80TH SIDES

025
| veo _[’
' 215 £.002 i
| roo

| '1 ~ L150t.005
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MECHANICAL REQUIREMENTS AND LIMITATTONS (CONT!D)
SLT CARD TYPE LIMITATIONS {CONTINUED)
. = ﬂx 310 +.006
e S R =TT BOTH ENDS
COMPONENT
' . ¢
o | ° n .
~i |— 050 MAX.
' *
B —.050 MAX.
‘ ! .040 .040 . [
MAX. MAX.
LEFT { l
‘ N
!]
047 i
MAX. |l
BOTTOM Top ' \ ;!
Y23 —i
Y20— —Y20
1l
HCUSING r—J
7. ~ A4 A 4
t IL 1, [ j *
- FLAT WITHIN .050
o -lOOflggg I o ‘JH - — ONE OR THE OTHER
i RIGHT NOT BOTH
| .
, . ' 047 —f fo
(W | BOTH ENDS
E —
A
C D E
1.535 .609 |4 003
 3.035 1754 |£.005 .609 |—.005
+.003|1.525 | 1008 3357
-0l +.005
2.035 3.506 | T08213.357 |+.00G
+.535 | ‘ 3357

- 56'/15/665931‘214
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All card assemblies will be guaranteed to be free
of dust, dirt, oil or other particles prior to
entering the test area.

Standoffs on the base of the card housing will
always be provided as in the present housing

design to assure proper seating of the housing when
plugged onto the SLT board (or, in our case, test
carriers),

Retainer clips or other means of securing the

housing to the card will be sufficiently strong

to withstand at least 10 pounds maximum of static @
force applied in such a manner as to separate the

housing from the card.

The test area 1n the SLT card manufacturing process
throughout the corpcration utilizes a test carrier .
(Endicott tool # 9950393) Dbased on the board re-

formed pin design. Alil cards are plugged on these
carriers for the entire testing process., Therefore,

any changes in the spring contact design which would
affect the forces, tolerances, dimensions, and etc.

in this area must be cleared through Test Equipment
Engineering in Endicott to assess possible impact

on the high speed, automatic handling equipment

(scrTs ).

The card will be firmly seated in the housing at
assembly.

OFF-LINE TEST EQUIPMENT

Class 4 Tester | | .

The Class 4 Tester 1s designed to accommodate CLT cards

which are designated as Class 4 (Suffix 10) or whose

circuiltry, although logic in nature, exceeds the

previously defined electrical limitations of the SCFTS. .

Electrical limitations:

1. The specified power supply accuracy shall not exceed
+ 1.5%. ' '

2. The number of different DC voltages used to operate the ;
card circultry shall not exceed 7. :

3. For signal inputs greater than 1 volt. the minimum
pulse width available is 50 ns and the maximum
repetition rate is 10 rec,

L, Fer signal inpucs whose amnplitude is from 1 volt to
a minimum of lmv, the mianimum pulse width is 30 ns
and the maximum rcpetit.ion rate, 1 imc.

100024 6/15/66
Tage f2atr
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. The minimum output signal level is 1 mv.

5
©. The maximum output current is 2 Amps.
7

. The output signal (voltage and/or current) can be checked
to an accuracy of + 3%.

Mechanical Limitations

1. All electrical contact to circuitry on the card is made
through the SLT card pins.

2., Only standard SLT card sizes are acceptable.

3. Normal ground pins (D08 & JO8) must not be used for
circuit inputs or outputs.

4, Components cannot be physically below grid Y20,

5. Components on all five standard cards sizes cannot
exceed .995 maximum in height.

6. Any components requiring screw adjustment must be
mounted in such a way that they are accessible from the
left card edge.

'CABLE CARD TESTING

Equipment is presently available %to test cable cards (Class

T or 8). The following information will describe the differ-
ent cable card configurations, both electrical and mechanical,
which are acceptable:

‘ Electrical Limitations

Class 7 cable cards (without components) with no components

being present on this type of cable card, the only testing

required is a continuity test between card springs and cable
‘ * termination points. Clasc 8 cable cards (with components)

1. Only passive circuit elements (resistors, capacitors and
clamp diodes) will be tested.

2. The maximum allowable test voltages applied to the
card are + 12V,

. 3. The maximum allowable test current used in verifying
termination holes or lands is 200 ma.

Mechanical Limitations

A. Class 7 Cable Cards (cards withou* comnonents)

1. Flat Cable rerminatior Type for single layer cable

a. 1.625" wide, .650 high, 21 tabs on back, 20 tabs
on front and using hcusing 311304,
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b. .750" wide, .650" high, 10 tabs on back,
"9 tabs on front and using housing 811315.

c., .300" wide, .650" high, 10 tabs on back, 9
tabs on front and using housing 811617 or 811618.

d. 1.625" wide, .650" high(crossover tab
configuration), 23 tabs on back and 22 tabs
on front using housing 811304,

2. 7f©lat cable termination type for double layer
cables. All double layer cards are to be obsoleted
and replace by cards defined in A-1; therefore, ‘.
no ultimate test equipment is being built.
There should not be any new releases with this
tab configuration.

3. Discrete wire termination type. ’
a. Hole pattern must be on standard .125" grid
starting with X 23, Y 23 and all X and Y
grids ending in 3 or 8,
b. Cards can be a maximum of 1.460" high.

¢, Cards can be a maximum of 1.625" wide.

d. Housings 811304, 811315, 811617, and 811618
can be used,

e, The card layout in panel form must be the
same as the Standard SLT Logic Card Panel
Layout so testing can be done on the Shorts
and Coutinuity pranel Tester, ‘

B. Clzss 8 Cable Cards (cards with components)
1, Flat Cable Termination Type for single layer Cable,

a., 1.625" wide, 2.150" high, 21 tabs on back, 20 '
tabs on front and using housing 811304, The ‘
minimum discvauce from cable tabs to nearest
point on components is ¥72 + .0125,

2. T©lat Cable Termination Type for double layer Cable,.

a. These double layer cable cards are to be
replaced by those described in B-1l; therelore,
no uitimate test equipment is being built. There
should not be any new releases with this tab
configuration,

3. Discrete wire termination type.

ElQofzu 6/15/66
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Hole pattern must be on standard .125" grid
starting with X 23-Y 23, and all X and Y grids
ending in 3 or 8

In panel form the card layout must be the same
as the standard SLT Loglc Card Layout so testing
can be done on the Shorts and Continuity Panel
Tester.

The standard cable terminating holes must be in
the area bounded by grids X 23, X 78, Y 73 and
Y 93. - For 1-12

X 23, X 78, Y 33 and Y 53 - For 1-6

X 23, X 43, ¥ 33 and Y 53 - For split 1-12

or 2-24

The components cannot be above grid Y 68 on
1-12 or 2-24 cards.

The 1-12 card will be 1.625" wide,
2.960" high and utilizing housing 811304,

The 1-6 card will be 1.625" x 1.460
The split pac will be .75C x 1.460

Special discrete wire cards will be defined as
those that do not fall in above categories.
Thls type must be cleared through Department
312. The tab configurations for flat cable
are specified in Engineering Specifications
890911. :

'!6/15‘/65\,5 130720
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N CABLE

750 1,625 v "
X ¥
- o] o
o] (] G4 ] O
2I3 2|8 3}3 3|a 4I3 2|3 2!8 3!3 3'8 4|3 4‘8 5'3 518 5I3 e!s 7I3 7!3
© 0 0 0 O~t—83—Ilw=0 O G O O O O © O O O O
0 0 0 0 0 48 C 0 0 0O 0 O 0 O 0 0 0 0
O 0 0 0 © 43 0O 000 0 0 0 0 0 0 O ¢
1460 0 00 0 o 38 0O 0 0C O OO0 0 0 0 0 o0 -
[
C 0 0 0o O 33 0O O 000 0O 0 0 0 O 6 © Nt
25 OUTPU 50 OUTPUT HOLES (042 DIA.)
HOLES (.042 DIA)
L Y—— o 20—ty e ¥
| ®
20 ,
SPLIT 1—6 ' - 1_6

TEST CLASS 7 (WITHOUT COMPONENTS)
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Section 22
STANDARD DISCRETE WIRED CABLE CARDS (CONTINUED)
1.625
X
! —_ 27
o Ot+— 124
_ 2'3 - ~- =60 OUTPUT HOLES - - -'?8
C 00 O 0OO 0 OO0 06 O——293
©O 0 OO 0O 0OO 0 0 0 0 O——388
O 0 0O0OOOOC 0O O 0 0 O0—f—383
© 000 00O 00 O 0 O—ft—78°
©C 00 0 0OO0 00 O©0 0 0——1713
- [ e ———Y68
2.960 :
COMPONENT
AREA
— |e——.040 MIN. .040 MIN, —
_k—-——-—--—-———-——-—-————.j—l -———-Yzo

TEST CLASS 8 (WITH COMPONENTS)
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Cal. K Subject £ Suffix TESTING REQUIREMENTS
: Section 22

CIRCUIT DESIGN AND PACKAGING CONSIDERATIONS

Tes®t Points Logic Circuitry

Test points are requested to ensure the best quality card
at the most economical cost and for easier detection of
faulty components. It would be desirable to have a test
point brought out to a card spring for every transistor
collector or emltter (on emitter followers)., This is
impossible many times because of pin limitations and
- speed and noise problems. Much can be done, however, to
help with testing. : _ ‘

When assigning test points to a c¢ard, the purpose of

these points should be kept in mind. As an example,

suppose a card uses as part of its circultry two logic
functions which are contained in the same module., When .
these two functions are used in the same circuit, a

test point between them would not be too beneficial, By
looking at the final stage, it can be determined whether

or not the module 1g faulty. The intermediate test point

could therefore be used elsewhere. The block dilagram

below illustrates this. '

. INPUTS |
j O——— #1 LOGIC #e #3
f MOD. 1 MOD, MOD,
g ) .
i ’ O CHOICE 1 ®
: == —O CHOICE 2
. The first two logic blocks are in the same module and .

may or may not be the same type of function as plock
#3. 1If there is only one card pin available for a
test point (TP) choice 1 would be the best. If the
circuitry in either block #1 or #2 fails, it can ne
noted at TP chcice 1; which part fails is of no
concern since it involves only one module.

Anothervinsgance which could arise is as follows:

S

[6))

160f24 {6/15/66
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Section 22

Cat. Subinct Suffix

CHOICES.
T ::,30

. #1 LCGIC e CHOICELl,
FUNCTION — | ad
O MOD.1 MOD. 1
#5 #0 OUTPUT
@ yours
MOD. 3 MOD. 4
| #3 7l | -
e—— : ‘ o . CHOICE 2 o
[ S | " ' .
MOD. 2 MOD.?2

In this figurc there are three choices for a TP if only one
card pin 1s available. Choice 1 would be the best. If module
one (Mod. 1) is faulty, sequencing its inputs will not operate
block 5. Likewise, Mod. 2 being faulty will not function block 5.
k. Using the proper sequence of inputs, the SALT programs determine
a» whether Mod. 1 or Mod. 2 is faulty. If both of these modules
appear faulty by looking at TP 1, it's probably neither Mod. 1
or 2 but Mod. 3 that should be replaced. This is alsc determined
by the SALT programs. When Choice 1 is used with the output
of block 6, a failure can be analyzed and pinpointed to any
. ocne of the fcur modules. . ‘

Class 4 Circuitry

Because the testing of Class U4 circuitry is more or less done

. by hand, it is desired to test as much as possible on CAFTS,
SCFTS 1s very fast and the diagnostics for faulty components
are accurate. If parts of a card can be tested logicaliy, then
this will allow the slower Class 4 equipment to ignore this
portion of circuitry. If a failure occurs during Class U
testing, only the remaining non-logilc nortion has to re examined.
Likewise, if parts of the Class 4 circultry can be tested on
the SCFTS i1mpedance tester, ther= will be fewer components
which have to be considered for Class 4 failure analysis,

ate Page
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PRI

™h testing situation on g Class L card is wnen the loglc

DO 5 not connected to the Class 4 porsion, This will allow £
SCHET completely test the logle portlon while iznoring the N )
Class 4. the Class 4 portion will be cowpletely tested

an the Glass U testers and the previously tested loglc secuion

can be ignored.

If complete dsolation as described above is noft possible, the next

pest situation would be a test point between the logic circuitry

and the Class 4 circuitry. This will allow some logic testing

on SCFT2, but it won't be as complete as the is solated logilc Class

4 situation, } _ '

when neither of the above two uses of test points 1s possible or
when there is no logic on the card, test points should still be
chouer to enable SCFTS iwmpedance testing to be done., In almost

all instances impedance tests are made from card pins to a "
volta5c or ground noink., The following two examples 1llustrate
a few instanccs involving capacitors.

e [ e imemamemne s aema e am R . - Y

+V1 +V2

+ Vl | +Vo ‘

O
0
v
£t
|

Y

o PIN 2

, Date
PRI MR T x..,..m;t

,s (,uf‘?u m/l) /C‘;




YN 3T i e ey o1 e A Y , ™D - - .
SOTING REQUIRSHMENTS CARD GRQUND RULES $DEF 52 7047 3
Q‘Ctl'\)n 22 Cat. ESmer: Sty

The first illustration of each case is the bester choice. 1In Y(a)
the capacitor is directly between a card spring and ground, but in
(¢) the capacitor is in series with an undefined network involving
the resistor. In (b) and (d) the two logic levels (INVERT feeding
an AND) are completely isolated from each other, which is desirable,
However, in (d) an limpedance test for the capracitor would have to
go through a diode to +Vo. This test would involve the undefined

network connected to the AND block, The test with configurag;on
(b) is well defined as both ends of the capacitor are accessible from

card springs. The "And" circuit and "Invert" circult can also now
be functioned logically. =

When complete isolation 1s not possible as in figure (a) and (b),
a single test point in most cases will still be useful. ‘

Other and perhaps the most important examples of whe?e separatiom
of Class 4 circuitry from Logic circuitry is a definite aid %o

card testing, are as follows:

, o
| O- { A OR
! 2 M~ = o
0sC
: ¢
A [ or
3,& ) L

. N 5
: O-
| O—

Pocys

All circuitry must be tested on the olf-lir:z
test equipment.

¥%/15/66{19>f 2%
s
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Cat. {, Subiect ¢ Suffix SeC tion 22
O-
o A OR
2 A 4 Vo)
O i
§
05C L& !
1 c ‘
L A OR
3 M~ 1 5 —Q :
o : @
O
Good - B
The logic circuits 2, 3, 4, & 5 can be tested
automatically on the SCFTS, leaving cnly the <
oscillator circult to be tested on the off-line
test equipment.
The best approach, however, is to avoid packaging
Class 4 circuits, such as the oscillator circuit,
on the same card with logic circuitry. _ "
Example 2. V
e ®
o— 1 & !
) N ;
!
O—_—‘—_‘- H
3 4 o
g . 3 N } 'L_m___
o-"'_—-

200f24 {0/15/6€

rage ;Uate

Poor

The entire circuit;(blocks 1, 2, 3, & 4) _
- must be Tested on the off-line test equipment.

-
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TESTING REQUIREMENTS
Section 22

(O3]

v

|
Lo (Test Point) o
© O , . |
oR 53 |
@ 3 oot o
o—
2 N

Good

The logic circuitry (blocks 1, 2, & 3) can be
tested automatically on the SCFTS leaving only
the Single Shot to be tested on the off-line
test equipment.

The best approach again would be to avoid packaging
Class 4 circuits, such as Single Shots, on the same
card with logic circuitry.

[ ) Pac';lcag ing

There are several circult packaging conditions which

should be avoided, if possible, as they are difficult to

evaluate economically at final card test. These condi-
0 ; tions are:

1. Parallel Circuitry

When parallel operation of transistors, modules,
or dlodes is essential to the proper operation
of a circuit, the interconnection should be
midde on adjacent pins on the SLT board.

6/15/66l210r24
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Sectlion

"5
~

DO

AT TN
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Poor
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(out)
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Out
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Section 22 IS BT S0t

In the cases of parallel operation of the modules and
transistors, one transistor could be faulty (open) and
the remaining transistor could carry double load during
test and be accepted as good. This "good" module or
transistor could fail at a later time in the fileld
because of this overload.

j -0 Cut
| o P

! (In)

' (o,

f Poor

N_

: m O

5 Cut
[ % o)

i

-

§° | ' (In)

' o

In the case when two diodes are paralleled in order
to carry a greater current than the rating for one
diode, it is possible for one to be open and the
remaining diode to carry 20C% of the load during

the test end pass the manufacturing acceptance <ests,
This "good" diode could fail at a later time due

to this overload.

6/15/66230124
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2. Latches and Triggers

Fach laten or AC input trigger circuit should

iz,
P

have a DC reset line available to a card spring.
3. Special termirals

The use of signal terminating devices or

locations other than standard card sprinzs

or *nose described in this section , under .
"Cable Terminating Cards Tester-Mechanical
Limitations" wust be avoided.

4, Arc Suppression Diodes & Relay Driving Circuiltry

Arc suppression diodes must not be conneccted .
directly across relay coils nor should the .
relay driving circuitry be connected Girectly
to the relay. Neither condition can be
economically tested., It is better to separate
one end of the arc suppression diode from

the relay coil and the relay driving circultry
frow the relay itself, thereby taking maximum
advantage of automatic circuit testing on
CAFTS .

CONCLUSION

SLT cards conforming with these rules and requirements can
be tested, both in process and after final assembly, in the

most economical manner utllizing presently available test .'
equipment,

Cards not conforming with these rules and requirements may

be subj.cted to exccssive delay in the card release cycle,

or shipped at a poorcr quality level than ancicipated "
It is therefore imperative that each card design conform, &as

closely as possible, to thesc rules and requirements.,

Ty

- t AT !W‘M\:&;"‘:
- N F A r‘
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' Engineering Practice ‘

SCOPE

TN

3 B. 7
Cat. éSubiect Suffix

SECTION 123

This section will include the following:

Section | ‘ : Section Title
23 A : SLT Completely Manual-Full Line
Schematic Drawing
23 B SLT ALD - Schematic
23 C SLT Manual Block Schematic

SLT Dept.306, Endicott f0/1/67 11 of 1

Applicability Responsibility Date Pags




Card Layout Ground Rules CARD GROUND RULES }DEF ?”70‘47 3

Cat

SLT Completelv Manual ull
Line Schematic Drawing. SECTION pP3a

E'j t; E Bivigion
Engineering Practice

SCOPE

This section defines the design, drafting, and chacking
requirements used in the SLT Comnletelv Manual ™ull Line
Schematic Drawing.,

The latter portion fo this section outlines a nrocedure
for checking the raw card and assemblv documents (7094
computer output) against the formal schematic.

DESCRIPTION

Manual schematic drawings can be used for all SLT 580XXX card
assemblies with components., The schematic sheets are vart of the
total package under the same assemblv nart number with the sneet
numbers following in sequence Lhe assemblv drawing sheet(s)., The
titles and change numbers must armree with those on tnhe assembly
drawing. The change level code should be separated from the
change number bv a vertical line., See example below:

DATE CHAdrs 40,
1-15-61 161626 A
[ 5=03-61 163701 3

Formal (16xxxx) change numbers are followed by alpha codes,

DRAWIIN ™ORMS

Schematic sheets are cloth masters, The sheet size is "CF
(17" x 22")., Schematic sheets mav be horizontal (Forn
82-001) or vertical (Torm 620-8277) which is sourced in
Endicott, Dept. 385, °

CIRCUITRY

The circuitry on the schematic must agree with the circuit flvers
and ALD. The preferred method of circuit layout follows the
module structure which is more meaningtul when servicing an

SLT card., The circuitry of SLT modules in their preferrec
structure is shown in Section 10 of Suffix 3.

In the case where a module has two internal diodes in parallel,
but the circuit flyer only shows one, the module representation
should be shown.when urawing the schematic. This is the only
exception to the rule "the circuitry on the schematic must
agree with the circuit flvers and ALD'

SLT lDeht. 1h6’ SHDICHTT i10/1/67 1 of =5 %

Ressbhsibility

Applicability




DEP§2-r047 CARR GROUND RULES 4 SLT Completely Manual Tull E
j si SECTION >3 Af Line Schematic Drawing
Cat. Subject uffin g

“ach l.gic block wn the ALD (automatic 1sjic diagram) has a
symbolic electrical rapresentation.  This representatizn is
shown Zn ths corresconding circuit flyer (eX.Vﬂ3ﬁf; VOHBEE,
etc.). The locati n sf i

similer to the 1 .«

vhhe o symbolic representation snould be
cevion 0 otho logic ©lseks -n the fLD. In

sther words, the eloetrical 3;mosls representing circuit

come nents and the asssciated interconnecting lines should be

grouped on the schemetic drawving in such way that the functional

sveratiosn of the card circuitry involved may be easily followed.

)

t

B

&)

In general, this rscuiremenc can be met vy a~dhering to the follow-
‘ng suggestions:

Feep all i the csloctrical symb o ls and {erconnections for 2
carticular cwrcain 0 roup.

1 f : S R R T ol R S
Tncuts to ang it s (rom individual circuits should entar
rom the left end exit ©o the rignt Hf the associated
symbolic sroug

Avoid circuiz line cro3ssovers wherever possible,

Wnen assembling the individual circuit symbolic groups on
the schematic drawing, use the logic nlock renresentation
on the card ALD as a zuide.

CIRCUITRY INDENTIFICATION

Each portion of the schematic representing the circuit flyer
should be identified. The schematic circuitry for each ALD
logic block will be identified by the circuit flyer I. D. and
the portion and sub-portion code located on the ALD logic
block. The protion and subportion codes are printed in a

.500 diameter circle and are located once for each legic block
on the schematic near the associated circuitry. See below

and alsc Figure #1.

Portion and sub-portion code found on ALD logic blocks.

JAONONONO
500 ( Al C3
S AN

COMFONENT DRAFTING REQUIREMENTS

Lettering of part numbers spiould be wi?h a 140" template.Sf gltgbne
the IBM Typewriter /8 manif>ld . Inkirg of compogents wil e ‘
with K&E template =<2!10: ovenciling of components will be done with
cemplate Form 43296, Chdes for modules (R/C or SLT), diageg, 5
resistors, ctransiscors, and other components should be obtaine .
from the assembly drawing of that particular SLT card. Componen
size must be consistent throughout the schematic sheets. The
component symbols =re showr. according to thz circuit flyer.

o 25 fe/1/o7 l
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SLT Completely Manual Full CARD GROUND RULES iDEP §2-7047
Line Schematic Drawing

Subier Suffix
Section 23A Cat. Subrect S

An ALD representation of a logic block is shown bel>w. The logic
block contains the circuit [Tlyer I. D. rart number (S25AA) and the

portion and ~ui-m2rtiosn cods [F1),
LiM
GO7 GO7 AM2
S25AA
Fi (Y07 JO7T——AMS6
L5 — A

WWhen the schematic is drawn to represent the electrical equivalent
for the above logic block, the Circuit-Flyer I. D, and For tion

and Sub-Portion code are used to locate and idcontify the circuitr .
N y

82Al
— 330 .
C e VAVAVAY. 4 o GO7
83Ql S25AA

—0 JO7

Figure

10/1/6%3 ot2

Qate T
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I'J‘ Completely Manual Full t
ine Schematlic Drawling

%
section
DISCHRETE COMPONENTS - General

a horizontal position carry thelr locat
rectly above or directly above and below ‘
top, (ollowed by the .

Cocmponents drawn in
and values elther di

with the component location always at the
value, etc.

5R 4
5R4 6.7K
AA— — A
6.7K 172 1%

l/72W 1 1°

For vertically drawn components the location and value is on
either the right or left side, but not split.

| . BR4 < £5R4
6.7K 6.7K
1/2W £ 1% 1/2W +1%
| ®

Regslstors-Resistors within modules are coded wilth the module

location identification and their ohmic value. Discrete resistors
are coded with their assembly identification, wattage, ohmic e
value and tclerance, e

An example of resistor designations is as follows:

47 t3
47| | °
p
4R\
47| 3000
2 6K I/4W =+ | %
®
| 10 .
) 1 o
-3 - iRy
20@5’2
AT
G0 2

Al

[0
Ny

0/1/57
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SLT SCHEMATTC DRAWINGS stcnion it o 13,
Section 23A = '
‘ ' SLT Completely Manual

‘ Capacitors Line Schematic Drawing

Location coding in R/C modules is that which appears cn the
assoclated assembly drawing (ex. 5A1, 2A2) plus the
capacitance (182uf, 12pf).

Discrete capacitors are coded as on the assembly drawing
for the associated capacitors (ex. 101, 5C2) plus the
capacitance value. Polarized capacitors must have their
positive and identified with a + sign,

Two-leaded, non-polorized R/C Modules will not have the
pin locations shown as in the example below (341).

Example:
l 5C2
2ClI
+1 24 L 3Al .82UF ‘7EPF
‘ .68UF .20UF —_— —
> -

———

Filter capacitors must be indicated with pin blocks when
they are R/C modules (ex. 2414883) .«

‘ * Filter capacitors must not be bussed.

RIGHT . WRONG

10/1/67 | or 25 j
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Diodes

Diodes are

in

found in SLT
diode pacs.
ST,T module
the module must
cation. cd

Diode pacs are coded CR also.

n A%
In SLT modul
identiification

Digcretes are

modules as discrete components or
-5, diodes are coded with the
' ) EKach dlode in

b o
he coded individ this identifii-
ccded with CR such as 3CR3, 2CRZ.

—~r~

—~—r

Ha

Types of diodes and their representation are as follows:

Ol

s
UL ST

TUNNEL ZENER
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Section 234 SLT Completely Manual Full S tfSue .
Line Schematic Drawing

Transistors

Transistors are found in SLT modules and as discretes. Code
transistors inside the SLT modules with the module identifi-

catlion part number (ex. 2423, 1271). This number should be .
located within the collector portion of the transistor, "p"
. or "N" (representing NPN or PNP type) is located within the

base portion of the transistor,

On discretes the coding 1s as on the assembly drawing for
that card. (discretes are coded with a Q) ex. 3Ql1l, 4q2.

- 43V J
1 3q
g 8 R/ VWA T Discra2te __| =
1271
p gular
1271 : - 3HSI
3.7K {_ ___7
4Q2 l
Discrete : 9 I
o] Transistor ' P ——o
1Ter |
‘J: "sat Sirk : }
L
PNP Type 5Q2 | 3Ql | ypN Type
Transistors o——— N O0—— P | Transictors

-Notice Inverted |
Emitter Port!-:n

Indicate transistors with a 1/2" x 3/4% rectangle unless the
eemponent part number reguires a larger size. Examplc:
)\

\/& ;
24213
Lyl 1322 d
A P I
1 .
- J

N 10/1/67) 7. <;f2€%
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EP§2-7047 4 3 § CARD GROUNDRULES  gpp completely Manual Full g

Section 234 Line Schematic Drawing

SLT M DULZ3

The preferred method of drawing the most commonly used
modules is shown in Section 10 of Suffix 3. Every
component within the module must be coded with the module
assembly identifi?%tion (ex, 12Z3, 2Z1), Enclose all component

pin numbers in a " block. Pins which are used as extenders
are to be shown. This is valuable for testing information.

4%5
5 +6
y |1Z1 5
&@ 1.5K
RIGHT 1Z1 WROKG
12 —_ |.5K
|1Z1 1ZI 1Z|
| —t—eo—>+— 4 — f— | 4 —
1Z1 >
— 2 ( |
~ v &
1Z| ¥
3 —— 3

Other components drafting requirements which are not

indicated in the previous material may be obtained

from IEP.0-1035-0, All pins must be shown whether they
_are used or not., Connections within the mocule are

made witn an 1/8" dot and should not be made to pin

blocks. Component sizes within the module are described

i the preceding material. ‘

UNUSED COMPONENTS

A1l unused discrete or unused individual circuits within
a module must be grouped together on the last schematic
sheet under the title "Unused Components."

|

oozt J10/1/67
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SLT SCHEMATIC DRAWINGS CARD GROUND RULES  |DEP §2-704/ | 3
- Section 23A , SLT Completelv Manual Full §c: 8¢ B
Line Schematic Drawing

LINE SYMBOLS

‘ Input-0Outputs

A1l inputs must enter at the left side of the schematic sheet.
All outputs must leave on the extreme right of sheet. Terminate
input~-output lines with an 1/8" circle.

BO2 o f 0 D06

Line Intersections

L4

Electrically common line intersections are to be shown with
an 1/8" dot at their intersection. A?

‘ Line intersections with no electrical connection shall be
shown with no dot at their intersection. |

‘ Voltage Designations

All voltage and ground connections will be shown in a vertical
direction. Positive voltage are shown upward and negative
voltages downward. The only exception to this is for filter
capacitors when -3 for example, is filtered to ground. The

-3 designation would be shown in an upward vertical position.
Ground is indicated in a downward vertical position.

i" +3 +6 2 12 M

-3 =12
’ The "V" 1s not required after the voltage quantity. Example:
+3 or -3 1is preferred over +3V or -3V. When using +12 marginal
voltage the "M" must be shown since it identifies this voltage
from the usual +12. Incication of the +12 marginal voltage
will be 12M.

Bussing representation of voltages or grounds is not allowed.
Zach voltage or ground connection will be shown with & separate.
appropriate symbol.

Schematic Numbering 3eguence

Identification oxr sheet numbering - Since the scheratic sheets
are part of the assembly package they must be included in the
total number of assembly documents. The ALS(s) are numbered
first, assembly sheet(s¥ second, and ihe schematic sheet(s)
third.

10/1,/69 “c L,'g
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0

SHEET 4

CRCSS REFERENCE BETW

ZEN SCHEMATIC

SHEETS

Lines indicating connections between pages should be Lrought
out to the extreme right or left
These 1ines should be terminated with breaklines.
lines are labelled from
"AA”

AR

100,

10/1/5

,___“____{A

”A"

n

&=

gide of the s<chematlc siect.

e

The brealk-
' (top to vottom) and then
to "ZZ" beginning on the filat sheet of schematic.
not use letters T or O when labelling breaklines.

o
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. m h 7
Section 23A SLT Covpletely Magual SECTION i 23f\cm st &q%
Full Line Schematic
Drawing
If a signal pin from one sheet of schematic goes to other sheets of schematic,
‘ the breaklines on the schematic sheets will have the signal pin printed in

parenthesis below them. The cross referencing must then be done as shown below.

Sheet 3 of 6

BOZ2 S H—K

(
5 A Match with A sheets 4, 5, 6 of 6

Sheet 4 of 6

. [

3Ql

Match with A sheets 3, A g‘ P
5, 6 of 6 (o2 ERZ
. 37K
174W 5%

d

Date Page

10/1/67 |11 of25‘§
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Sheet 5 of 6
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Match with A sheets 3, 4, 6 of 6 /\3

W
)
~~

(BO2)

Sheet 6 of 6

. | 472
Match with A sheets 3, 4, 5 of 6 A 4 I — g B

"(Bo2)
a7
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NOTES

COMPLETELY MANUAL FULL \ CARD GROURD RUL E.S DER [2-7047 ‘.
SCHEMATIC DRAWING , SECTION

n
(O
=

¥ e
',Efjor Subject i’:iu!

ON SCHEMATICS

Notes on schematics should be avoided wherever possible., If
notes are used they will be on the flrst sheet,

Accepted notes which have become necessary for release procedures
are bussing notes., The bussing note 1s put on the first sheet

of schematic near the bottom and ailds testing personnel in theilr
evaluation of the card.

A bussing note is required in all cases where a service voltage
eriters a card on more than one card spring contact and 1s used
in conjunction with the cards circuitry. In general, two (2)
socket wide cards require a bussing and one (1) socket wide
cards do not; but the preceding definition will take precedence.

If no pins are bussed state:
"NOTE-~-NO BUSSING CONDITION"

The standard bussing notes are as follows:

+3 -- D03, JO3 Bussed
-3 -- BO06, GO3 " Standard note for most
+6 -- -Bll, G1l1 i 30NS family

GND-- D08, JOo8 "

+12 - D03, JO3 Not Bussed ] Standard note for TOONS
+12M - Bll, Gl1l Not Bussed 2 socket cards with

GND -~ D08, JOE Bussed ‘I ground plane

+12 - DO3, JO3 Not Bussed | Standard note for most TOONS
+12M - Bll, Gl1l Not RBussed 2 socket cards,

GND -~ D03, JO8 Not Bussed

TR
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Notes such as:

i - 1 5 ™ T L TT T N LT ) tt A
'ALL Rwi\,\.i\.-‘) ART $1 % 57 UNLESS OTHERWISE SPECIFIED" are acceptable ‘
on schematic drawings. .

Figures 2 through 9 will illustrate the procecures neceasary for
the design of a schematic.

Figure 2 shows the ALD, The ALD contains the logic block portism and
sub-portion-codes, circuit {lyer I.D, Signal inputs and outputs, and
other information necessary lor schematlc design,

Figures 3, 4, and 5 show the circult flyers used for reference when
desipgning the schematic on the circuit flyers are listed.

ected from the previous circuit {lyer '.

Figure 6 shows the modules s2l
ile will be used for the card layout and are
ic

crh.oices, These modules
indicated on the schemat
Figures 7, 8, and 9 show the completed schematic incorporating the

rules we have Jjust defined. .

“WNC“USTJN
Since the schematic porti:n »f a released assembly nackage is
manually drawn, it is wmost important that they be neat, legible,
and reproducible, as well as belng electrically correct. This e
secti.n has defined the rules for the design and drafting of card R

schematic drawings. .
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MANULAL_CHECK _TOR _COMPUTER CHNERATED ASSEMBLY AND RAW CARD DOCUMENTS
AGAINST THE FORMAL, SCHEMEL L

DESCRIPTION

rhe procedure will be divided in this outline into two (2) areas:

A. Checking of raw card (front and back artwork) circuitry
connections agalnst the schematic for that raw card.

B. Checking of the other pertinent information on the raw
card document (This information‘would be notes, part
numbers, E. C. , etec.). o

A. The following procedure is recommended for checking the raw
card printout against its associated schematic.¥*

The raw card printouts from the 7094 Computer are stapled
together (front artwork over the back artwork). When
stapling these two printoufs together make sure the hole and
tab locations on the front artwork printout are directly
over those on the back artwork printout.

From the assembly drawing printout draw the component
outline and location number (ex: 2423, 271) on the front
artwork printout.

Obtain a blueprint of the schematic sheet(s). You will
check the raw card printouts against the blueprint of
schematic.

Check all voltage connections on raw card printout
against the schematic print. 1Indicate on these two
documents that you have checked the voltage connection
by marking a particular voltage with a colored pencil.
Different voltages would have Adifferent colors to avoid
confusion. Signal 1ine connections would be au0ther
color also. When checking voltage and signal lines on
the printout make sure 1ine widths are correct

(A.for voltage and B for‘signals). C lines and diagnols
CET D¢ VISUZIly Checked (TIis errata printout will
usually call out an error if these lines are shorting
problems).

After the printouts have been checked for point io point
connection against the schematic a final visual inspecticn
should be made. A visual inspection should be made for possible
"corner" conditions which the errata will noi pick up. Corner
conditions are those line conditicns that have opposing
Junctions:

* This checking procedmre is heneficia)l only when the schematic
is drawn from the ALT and not from thz multicolor.

Date
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Line Schematic Drawing

B. After the circuitry has been checked using step A, the header
information on the printout (part numbers, E. cC., etc.) must
be checked. The following procedure 1s recommended:

\
Use the sample list of DA header information shown on Figure #10
to check the printouts. Figure #10 titled "SLT DA OUTPUT
CHECK SHEET" indicates a list of all header information which
should be checked on the raw card and assembly documents print-
out.

After the check sheet is completed make a complete visual
check of the printouts.

All errors found on the printout by improper DA input cowbined
with the errata printout errors must be corrected, of course,
and reinput through DA.

SUMMARY

To provide a manual raw card printout check against the schematic
the following steps must be taken:

1. Check the raw card (front and back artwork) printouts
against the schematic for that raw card.

2. Use the attached check sheet to assure that all pertinent
information on the raw card and assembly documents printocut
is correct.

The main advantage of this manual check is that it is a process

by which the raw card drawings, assembly drawing and schematic
coding are all checked completely and thoroughly.

124or2s F10/1 /67
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SLT DA OUTPUT CHECK SHEET

P/N
E/C
Analyzer
Date

A1l printouts for correct raw card & assembly P/N (Refer to
work request.)

Proper EC levels & dates.
Proper sheet numbering.
Raw card level.

Check component numbering & coding against component check sheet
Eng. Spec. numbers on front art printout against numbers over
l1ogic blocks on ALD. ("AG" note on assembly requires 811800
Spec. No.) 4

Check voltage pin data on DA Assembly printout against that on
ALD & multicolor.

Check all information on Eng. Chg. data worksheets against
printouts to make sure -all changes were appropriately made.

Check wiring to be sure all signal lines are "B" lines.
Check wiring to be sure all voltages and ground are "A" lines,

Flash lines (D,E F,G,) should be in proper grids and two dia-
gonals in length.

Check for illegal corner conditions on artworks. | }

¢

If internal plane is used, check all pickup points & check
bussing requirements 1f any. Also check I.P. P/N.

Notes on components should agree with the SLT Ground Rules.
Check contact quantity in "CE" note.
A1l TO94 errata should be corrected.
Check decoupling note .against that on multicolor.
Check all notes on multicolor & printouts for compatability.

Check wiring under special components {(i.e. Tstr, Reeds,
Crystals, Pots) to see that it conforms to ground rules.

All che~k prints & checl: print-outs to be stamped, dated &
initialed by checker,

~ i 2 / '
Figure #.0 Eogeof 25 glo 1/¢ }
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soirieataen SLD ALD-SCZTEI‘-ZATIC

—o Vil
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G ek LD

o
:.z

LIBINI =

This sectlon defines the requirements of a combined ALD-Schematic,

SCOPE

This method was des¢0bea originally for all modular SLD cards. Eow-
ever, changes have been incorporated which allow ceribain SID/SLT
cards to use this me thod. Only SLD/SLT cards that can be cocumented
ALD-SCHEMATIC wise within the folloviing grouna rules may use thnis
rmethod. All other cards must use one of the other methods.

DESCRIPTION

The ALD-SCHEMATIC is a sin; ed document thas

’3
UQ
o}
(6]
Q

omputer-generate
satisries both ALD and Schneratic rejquirements, When it is used, an
individual schematlc dobumoqt is not recuired; nowsver, 1€ may Oﬂlx
be used if the circuit elements associsted With each circult Dlvan
usea _on tne gng EXe _Cconvaineq WioAin one coxvcnent. An acdveanivage
to this method is that thne ALD-SC== ATIC 1s xept on a Logic Master
Tape (LMT)' this provides the user with 2 history on one tape.
Also rezlized when using this method is 2 reduction in the number
of card docunients required to support the physical card assewmbiy.

MAINTENLNCE & ?;LEA % PROCEDURE

The ALD-SCHEEN! ¢C Dag s [
Assemoly LMT. This IMT i

BLOCX TORMAT

o — - . . P . . ' \ va -
The SLT Card Lozic Diagram instruciions (sursix X 1) .dSu be follow
with Chese exceptions: (Refer %o Exempie 1 on the llowing pag

The card‘asseﬁbly comncnent icdentification coce
(Z1, RY, Al, etc.) use 3 characters, i.e.,
Zl = Z0i. :

~~
o

~—r’
t
e
=
]
[
=
o]

!

(b) Line Four - The 1la

PN ]
_rom C.SS\.«A&AO Ly

(c) Line Five - Component iccati
e ._S u;;.e

ic
T drawing. Th
cormponent, . Uy
sacona chare
card

b~
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3E} SILD ALD-SCHEMATIC

|

-

Dot blocks must

-13

-13

-1\

~O).

"And" Extenders
block.

672193

€ -
o
201
RO3INE Pal fitsemeonems

19401 é
ro3 «10um
Shmaraly |

= . )
n ¥ O8e?y
203 I
RO3NE

165522
el el
ool

[
w20
w1
(S ¥
w313

3

- Show the component pins
‘associated with each signal line.
Unused input and output pins are
not to be shown on these blocks
(see spare block, page 5 of 13,
Section 23B).

be used when fequired (as in Example below).

A = OR
Z0l1

RG3AC
L440A1
M L2

P-4 ——

OR

.

yB—AN DOT

A =0R eC — AF
201

RO3AC
144002

Mo7

14—

1p - AL
- Diode extenders are represented by a separate

NOTE*

RO3AE FLYER

One output - must be in pos. 2

Two outputs - must be in pos. 2 and kL
Three outputs - must be in pos. 2, ]
Four outputs - must be in pos. 2, 4,

=
<

#If +he note is not followed for RO3AE, DA
errata will result.
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SLD ALD-SCHEMATIC SECTION #9920, (...
"OR" Extend The "OR" extend is shown by i ’ ect pi t the

ndicating the correct
output of the "AND" block and repeating the input pin to
block for each "AND" output line (see example below). Internsl o
nets have no pins indicated. When possible, internzl net
connections should pbe thé top or rfirst input positi

clon. ;
gnlstill reduce the manual cocding effort reqguired
or.Logic Test Data.
' ¢
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R

%% Extending within the same module - When it is necessary to extend

y witry 2 the same moaLle, the pins
. r’::;”*“ .oicated with this condition
~ORI£05 snould be shown in a SERV* block.
L-]O|TOZAC The flyer ID and portion/c”boortlon
a0 nurbers are the same as the
o4 ‘ function »lock.

N 1k - AG

* 3 Loaa resistors contained within the module performing the function
_ should be shown in a SERV* block. .
— o "TEE RV ] With the exceptions of lines 1 and 6

[ NSt
— -0tlzo2 Ogtig}sl“é the information in the function
TO3AES: %O3Af¢£ block is duplicated in the SERV*
S Pl block :
1453 5409 145284 ' ®
—— 02 |MOL mox
3N AL R

*% An alternate method using llSubu blocks Zfor representing these conditions
is being investigated and will be included in the next drait if approved.

Lcad Resistors When the load resistor is implemented with a X/C pac
Giscrete component, a sesarate rplock m
be drawn (see examslcs bhalow). The appro-
priate circuit fiyer blccx ID shoulé be
~ccded on line 3 and the last 4 digits of the
component rart number entered in the first
4 positions on line 4. All other data on th
lozd blocks will be the same as Example 1

ge 2)

PR R oz | | & 3
-cilzo5 RO . i “olimos 1 | A
138D Lo 1TC1A4 10329 g ol TEIA%)
o2 J;‘.w zL A 5z _oz | FES AL 1664 AL
X O RO(Q 1"';:0“.“ | i .’59(» i
234l 35 AN 3o Ac! LD AD

Load resistor - discrete component cxam. Load resistoxr - R/C pac exan.
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SLD ALD-SCHEMATIC " secTion

Load Resistors (continued) .

Multiple loads as reguired in the T15AR, are shown in this example.
NOTE: Lines 3 and 4 carry the flyer ID and portion subportion
numbers of the function block, while the other data is as specified
in example 1 (page 2).
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SL> ALD-SCHEMATIC .

Comnbined Circuit Flvers .

Corbined Flyers must meet the ground rule of one component per flyer
(as. stated on page 1l). In order for combined flyers to be shown, they
raus.t be represented by their unit flyer breakdown.

The following is an example of the ALD-Schematic representation of the
"ccmbined fiyer VO3AL*",

Sci_matic of _ SLT/ALD-Schematic Répresent!!4on
Conb. Flyer V(03AL I of Comb. Flyer VC3AL
CEXTERNAL TO MNODULE .

+6V N — i
@» = 43V
/ v
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Two-Pin Modular or Discreie Commonent Circuits

Any two-pin modular or discrete non-polarized component circuit which
is represented on the auseA‘ly d;QJ*uC without pin designation must
also be represented cn the ALD-Schematic without pins shown (see

example below). The appropriate input pin must be shown only if the
component is polarized.

. A0l
S6i PR
4991 18
BIl ks
4K —C3 |

S

Integrated Circults

Integrated circuits can be shown on the ALD-Schematic if they
follow the ground rules of having one component per flyer.

(See example below.)

"3

T

A LBDO

P )

NOTE: The Group code .and unique block icdentiiier are not shown
as in the SLT-ALD (Suffix 1, Section §&).

T AT 1 TR LA L ek SN T Trhen - TR _ Rk & e Wi KT
1 - = !
2o -




(DEP 2-6230; ;5 iCARD GROUND RULES g
¢ . i ; i i
feer dswreer s b SECTION  i23B & SID ALD-SCHZMATIC ’
JUMPER BLOCKS
Jumper Blocks (programmed) will be shown as below:
XIMAS] B,
el
. -
Sl 32U
- ,: -r‘:-O
{ o 1S6L ML « :
oT e &) g /
(E), SYTELAL ®
3L ' |
’ 2k
1C _ b
. 1.
~— .
Note: Program Cap 31Ul and 32Ul from the assembly drawing will be
o identified as 31U and 32U on the ALD-Schematic. (This will
be input where the pin positicn usually is input beside the
block).
I
Junper Blocks,used to connect two card tabs together, will be shown
é&s below.
TP ®
P
, LIAS —
04 ~ 4 SOLAI £ -~ YA B2 I
D Coi Ll 07 S534
N g .
¢
2z &l
r 2

N 1

8 O.‘g o] Y e
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‘ Decoupling Capacitors 4
Decoupling capacitors are drawn as separate blocks. The block function
is CAP and an asterisk is coded on the far right end Line 1. The
circuit Block ID is entered in Line 3 instezd of the capacitor value.
The last 4 digits of the data component parct number are entered in
the first 4 positions of Line 4 and the assembly code in Line 5.

.Decéupliﬁg is .indicated by a Cap* Block, i.e.

Do8 G ~O2.|

et

Comments Section

' (Contains SLT/SLD Module or 4, 6, or 8 leaded RC module Voltage Pin

Assignment)
Line 1 Card=Size, = 2-24 = PACk===k==x T03
Line 2 Voltage = Pins
Line 3 +6V, Bll, Gll =====+2V, D03, JO3
Line 4 -3V, B06, GO06 GND,D08, J08
Line 5 Standard = Restricted
Line 6 *All = Voltages = Are = Bussed
@ Line 7 *21 = +06 = 03, +03 = 07, -03 = 11, 00 = 10
Line 8 *z22 = +03 = 07, 00 = 04, 10 .
Line 9 *Al = +03 = 04
1 .

Line 10 *

. Note: 00 is used to indicate ground on module voltage pin.

Fach line has MAX of 30 characters. If the number of modules used on +he
card causes the commencs Seofion 6 excecd 10 lires, additional voltage
pin data can be entered on a second ALD-Schematic page.

Line 6 (above)

() When all voltages are bussed enter "All voltages are bussed".
(b) When no voltages are bussed enter "No voltace bussing".
pe] > -
(c). When some voltages are bussed enter "GXD only bussed or +06 only

, bussed", etc.
Title Block - Same as in Card ALD, Suffix 1.

7R T ST e AR T = s R B AT 3 e B A 6
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Unused Components

Unused component portions re indicated Dy blocks drawn on ;the ALD-
Schematic. The block used for the unused component is the same as
general block with the following exceptions:

Line 1 within the block will contain the word "SPZRE" followed Dbt
an asterisk. Unused component portions may be shown as described.

. &
~aa i & -
g ~03
&OLH'”QF;
No Block ID nor caré portion/subsoxtion code is assicned to_this block.
ERITEA TR RO SR RCHROBEY 3 PRGN,
All module pins associated with the unused component portions must
be show?. If'seve:a;‘seFtions Qf tée same nocule are gnusgds Loy
ay be drawn in ore D1OCK Wit TL@ LnDUCS and ouvputs drawn in 0ooosSite
p o s —_ ~ o P S M I 3 - -
position. urac 1s, aireCtly across [i0n cotirotheserrTle DIlOCK.
"‘m

ALD-Schematic Pace Numbering

ALD-Schematic vages will be numbered in orxder Zollowed by the assembdbly

d& wing page (bne last numbered page Ox pages). For example, ii there

a— two ALD-Schematic nages and one asssmbly drawing pace, the ALD-
ScnamatiCs wiil L& numberedV Shec;;L:CLng Sree==2=0=3, and the as sexdly
drawing will be numbered Sheeit=3=c’=3. ThiS Ln-CrmeaciOn' s input above

block position on the AL cnemaclC an the form of "sheet=y=gif=x".

ha = 4
— ®

i
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* Edge .Conrector Data . . ‘

Use Form Number 620-8172
Fill out one or more forms for each ALD-Schemaetic page.
Data to be entered:

w DO

(a) Machine - Assembdly
(b) Page number - from ALD-Schematic
(c) Version - leave blanxk :
(d) Net Identification - for each line associated with & component pin,
_ use psuedo net number or real net numbper excluding inputs from other'
pages. (Pack Leil)
(e) Connector - Use card I/0 Tabs (BOS etc. ). Pack Leit

4, Sample form. (See example on the following page. ) .
]

Speciel Notes

- Note 1: The Systems lOvlp vlock format raust mmcn the configursation used on .
tne ALD-Schernatic. A good exarnple of this is tne logic "And"

extender. ”Auc" exLe“as snould be shown in the same ;

blocks on the systems' page &s yl e ALD-Schemeatic, I

bility is not maintained SLDA erratta will be produced

PCS runs.

N

Note 2: ASLT Autoup Prograrm raust be used to e
the SL L/o.JD LI.D-Scrematic from o
DA erreatta will result,

the Wlf.“g' rules o

- A
cnsIer
TN LN 404 NG
LMW in Vit Cinerwise

)

ND)
™~
-
w
~
(@)
[e¥)
1]
s
{\
1
I F
(G}




"
=
o
o
=
o
0
tif
r&
+3
1
)

MA

ENT@ SLCCKS

When using ENTR Blocks show in‘the following menner:

T
I
i

DO 4 — A

L ~{.‘; 4 oy

<<
Q
~—
W
G
ol
>
s
[
O
0y
O
.E >
o
e
(;\
l

o b
O
Using the above example, code the logic pege connector sheet for en ENTR blee
as follows: : :
The peg> where D04 appears as an out; ut will be the only page waich
will call out the card tad 2s & logic connector (see Aar:mle velow).
‘ Card tab DO4 mu st ”lOt be called out &s a logic connector on page &
of the Logic Connector Shest.
[RUEaE e PR . L2 S
Conini Eolid Logiz Fzpe Lonneolors

SHEET OoF _TT
7} / ’ IR
) .o el ZI | ~
vacHne . ASDE /’ A PAGE NO. )< L yERSION ]
— —
2 f{ o i
2 NET g CONNECTOR Ty < CONNECTOR =)=
.‘;’ iDINTIFICATION v SL L lnL
) [~ )
-;5“ "'231247°25.26.27123 {38 32133;34235235:37 i3;—3j393-::.'41:42i43 L |s1152 .53 54755:56'57 'S¢ 5% 69,61 & 163 i64
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SLT MANUAL BLOCK SRR AR LI

Ej m% Division SCHEMATIC
- \/1 Engineering Practire

SCOPE

CARD LAYOUT GROUND RULES

SECTION  b3g

This section defines the requirements of an SLT Manual Block Schematic
used in the release orf an SLT Card.

DESCRIPTION

The Manual Block Schematic is a2 hang drawn document that may be used in
combination with a2 full 1line schematic when a portion of The Cirouiz
Flyers on the card ain (flyer) meet the following criterias

_&l The circuit elements assoclated with each circuit Flyer to be repre-
== sented by a single block are contained within one component.,

2 The circuit Flyers satisfying Item (1) must appear more than once
== on the Card ALD in order to insure that the total number of schematic
bages is reduced as compared with the full line schematic,

This procedure does not replace.theexisting Schematic Ground Rules
(Section 23A), but does provide an alternate brocedure vhich may be used
if the conditions stated above are satisfied,

~a.

+6 43
| |
© 7
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5
Zoe2 ]

@ —3|To3AB Da——-}
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LL 19
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DESCRIPTION ( CONTINUED)

The Example on previous page contains the following items:

1) Circuit Flyer Inputs - Each input line on the card ALD is indicated
and the associated module pin placed on the left side of the block.
The order shown should match the line position order on the Card
AID. Unused input pins are shown only if they can be interchanged
with existing pins and are drawn below the wired ones.

2) Voltage Pins - (Component pin to card connections that are assigned
to voltages). Positive Voltage Pins are indicated on top of each
block and negative voltages plus ground on the bottom. If the
number of voltage pins used causes the spacing to become crowded,
the width of the block may be increased. ‘

3) Output Pins - Each output line on the Card ALD is shown and the
associated module pin placed on the right side of the block. If
the module involved has a load resistor but the circuit function
does not require that it be wired, the correct module pin should ‘.
still be shown, i.e.: In the example block, if the circult were
TO3AA, pin 8 would still be shown but not connected to pin 9.

4) Internal Block Data - (for -convenience called lines 1, 2, 3, 4, 5)

Line 1 - Circuit Function from Card ALD and Circult Flyers 83

Line 2 - Card Assembly Component Identification Code from .
Assembly Drawing.

ILine 3 - Circuit Flyer Block ID,
Line 4 - Last 4 digits of the component part number in the

first 4 positions of Iine 4., The Circuit Flyer
Portion, Sub=Portion code muct agree with Card

AT1D block equivalent. .
Line 5 - Component Position sequence number from Assembly
Drawing.
AND Extender Blocks .

Diode extenders are indicated by a separate block. The function (Line 1)
is indicated as EXT and the extznded Tircuit Flyer's Block ID is used
(Line 3). The Portion, Sub- Portion ccde (Line 4) is also identical to
that of the extended block. Module and pin data follows tlhie typical
manual block format. : .

Sa

2 of 6 10/1/67
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. EXTENDERS ( CONTINUED)
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The "OR" *xtend is shown by indicating the corrzct pins at the output

of the "AND" blocks and repeating the input pin to the "OR' block for
each "OR" extend line.

; : 2
L;EO/I/G? |3 006 |
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TENDERS ( CONTINUED)

Load resistors other than those contained withi

A—
ey

——— 2
¢ 3

" W
oy €
/:{}f,g g;‘ ﬁl) LOTAT S

=

2032
To3AC
1A5GAF
MO

A

203
ToaAC
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in conventional schematic form.
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Y process,
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. The CCDA system uses the following tape files: .

a. Component Library Tave (CLT "} - contains
electrical QLSC“lptMOH of’ all components
circuit cards. Thisg tape is the source

.' data required by the programs. Two proc:
which provide listings of the electrica

=
o

k%

b,  Circuit Flyer Tape (CFT) - a descript e £
data is maintained for use in the Phose T with L
Phase II CCDA programs.

<

C. Card History T pe | T - 2ll locatiorns which have
2T .

jg 'CCDA systems 1 hutain the latest leval co *uter4ﬂfd
card deSLgnm on Thelr CHT, The CHT i1g used as the sour T
card data when processing E.C.'s 2r regenevabing &0T's.
d. Logic Master Tape (LMT) - The LNMT contair
- logle dlagrams of all cards., It is used -
for generating LR 31, automatically vackag
placing the Automated Logic Diagram (ALD) ,
. Phase I -
This mode requires a manual lavout of the ca:
- layout data is then transcribed, Aeynun ched
. tha 1401 programs which do the 10;10*;11 plodH
- a. Crieck formats and some input.
b. Seiect component data from the CLT,
C. Organize data and orepare an input tape for the 7090/7094,
The 7090/7094 rrograms:
a. Check line and land spacing. -
b. Cuneck for correct transcription of nets.
C. Estaulish hole sizes, T
SLT Dept. 145 §12/24/5 [0 or o
Applicabilit, Responsibility . T 4 n i IDce Prsge e N




‘RCUIT CARD RELEASE PROCESSTNG ( CCRP)

Thie is a mede of o 1 whi
manual input to add a correlati
data (LR 31) to the EDV These
between the layout, circulb flyerpj 9

Phage I1 -

These programs provide automatic selection and placement of com- "
ponents plus gencration of {the wire routing. Effectiveness of thilg
routing program 1s 70 to 100 per cenc. LR 31 is alco generated
avtomatically.

A1l EDT's are sent to Endicott, SID, Systems Contrcl Dept. 732 for
processin@ through the CCRP system; This system produces all of
the Engineering release drewi nea (exceont schematic), bills of
material, and umarwcal control data essential to manufacture
tested card assemblie The release drawings are printed on a
special prlnner and spnt to SDD, Dept, 144 for preparation to
release vo the corporation, A4 nistory tape file is8 maintained for
all EDTs procescsed and releagsed, However, the assembly and ALD
drawing lmages are not retained,
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SCOPE

In order to describe circult card information to the CCDA
computer system it must be put into a digitizable form. The
following write-up presents the rules required to indicate
wires, lands, holes,and components in the digitizable form.
Presently, two formats are available. The Combined Format
shows the front and back artwork and component data on one
grid sheet using different colors for each. The Separate
Format separates the front and back artwork and component
information on to three separatzs grid sheets.

Figure 1 shows an example of the Combined Format distorted
'grid form used for all standard hole location cards. Random
hole location cards use the Separate Format grid form shown
in Figure 2 .,

GRID FORMS ' - - f
- General - ) . - .

Two size forms are availzble in the Combined Format and one
slze in the Sevarate Format. The smaller Combined Format form
1s used for all card sizes up to 2-24 and the larger form is ’
used for 2-36 cards. The smaller card sizes are indicated on

the forms by drawing a heavy line down X83 for one wide cards
and across Y67 for one high cards.

The SLT card grids are indicated on the forms by the numbered
spaces. The alpha-numeric code at the standard hole locations

is ysed for transcription purposes. The periphial data blocks

are provided to indicate applicable records and header information
for the card. These blocks are similar to the output documents

as an aid to checking.

For information concerning the availability of these forms,
contact Department 146, '

Combined Distcrted Grid Form

The comuined distorted grid form 1§ used-when:

oY

. The front and back artwork and components are desired on
~  one document. :

. Only standard hole locations are used.

. The San Jose digitizer wi'l be used to transcribe the card.

(elea

When only the standard nole locations are used, only two useable
grids or channels for routing v.res lie between adjacent standarc
hole locations.

SLT !Department 146 |12/3/6% o183
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s aods

( COUTTNURED)

has permitied these grid spaces to be expanded and the {mz

1 to remain 4x size. The expanded grid spaces provide enough ‘
oom ror Lront and hock artwork lines routed on the same grid

0 DC indicated clearly. The only indicaticns for the grids end-

: o, 4, 7, 9, which are squeezed out and rcquired only for

50 1ines, 18 the form lines.

“TFront artwork - Solid Red or Orange
Back artwork - Dashed reproducible Blue 9
Components - Solid Green '

Separate Grid Form -

The separate grid form is used when: | .

a. Separation of the front and back artwork and components is
~desired.

b. Random hole locations are used.

A1l SLT grids are indicated on this form by the numbered spaces.

ARTWORK LINES

Artwork lines are indicated on the grid forms by drawing a
straight line within the form lines betwecen the desired grid
coordinates.

The following 1line widths are indicated on the grid by placing the

appropriate code in the same color where the line, leaves and enters
a land, tab, or chances size. Codes for "B" lines are understood ‘
and do not need to be shown.

Codé

.031 Offset .0125 up & right ()
.013

.013 0ffset .C1l25 up & right
.031 Corner line upper left
.031 Corner line upper right
.031 Corner line lcwer right
.031 Corner linc lower leit

QaEEHUOQU =

Artwork lines are drawn by the PCG using an octagonal reticle
the size of the line width. The PCG starts and stops at the begin-
ning and end of each line segment with the exception of D E F,
and G lines which are flashed at the appropriate "x" and "y"
grid coordinate calculated from the endpoints of the line segment
glven. If tnese lines are not drawn exactly as shown on the Line

| Placement Chart, the PCG will draw them in error. .

N -
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"A" Lincs Uses -

they are .031 wide only one "A" line can be placed between
standard nole locations.

o' Tines Uses -

a .013 line between "L" lanab on ptﬂzdard hole ;ocacions.

'. "A" and "C¢" ILine Placement -

Y065 on one high cards, Y125 on two high cards, and Y18) on
three high cards, Refer to the following 1llustrations.

"A'" LINE PLACEMENT

"A" lines are primarily used for roubing voltage 11%@3. Since

"¢" lines were designed for, and should only be used for, routing
3

Since the reticles for "A" and "C" lines are offset .0125 to the

right and up from the grid locations that they are called out

for they can only be drawn in the left or lower channel. or on
. grids ending in O and 5, between standard hole locations; except

FON

- N
PCG LINE %g‘\\\\\_‘
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"B" LINES

"R" Tine Uses -

"B" lines are primarily used for routing s gnal lines.

"B" Line Placement -

Two "B" lines can be routed between two adjacent lands on standard
- hole location cards or on all grids ending in 0, 1, 5 and 6
" except ¥066 on 1 Hi cards, Y12C on 2 Hi cards, and Yi86 on 3 Hi

!

cards. Refer to the following illustrations,

"B" LINE PLACEMENT

LLLLAIL]
(L] FQ/Q

e
7R

(1\
Sy
\
N

72850
s @ =N

| s
‘ o \Qj,;

IASSAR R
[/ L1V ‘

4
%

6§§§

G2

@D, 5, F, &D ¢ nINES

D, E, F, and G Line Uses -

These lines were designed so tinat two .031 lines could be routed
through the area between or adjJacent to four standard lend locations.

. -

D, E, F, and G Line Placement -

These lines must be positioned exwotly as indicated in the examplcs
and on the line placement chart relative to the end points of the
"A" line or else they will be positioned incorrectly by the PCQG.

12/8/65 ?0318 ¢
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" 2. Avold the use of 45° lines except as follows:
a. Between diagonal lands
b. 1In the ¢ ea

*-::r’d ‘noteh :Lr : :

c., If necessary. because of paclaging density

ifferent size lines should only be connected tog

lands. If a requirement ﬂ“i)ts Yo connact dilfwlcnf
es together elsewhere, care must be talten to

a gocd comnection is made. Reier to artwork lin

for correct PCG placement.

4, The "B" 1line routed or Kuzi in the center notch areca showmn

1.

i
in the following fipure ig permitted oniw when no other wirc
routing is possible.

s
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All lines are "B" unless othe.wyise noted.

A1l lands are "J".

Dotted lines .ind!'cate alternate riutings
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All J*nes are "B? unless otherwise notﬂd
A1l lands are "J",

Dotted lines indicate alternate routing.
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LANDS

[T HOLES

&,,,'
Standard Lands and Holes -

Lands and Holes are indicated on the grid forms by dots. Their
size ig generated aucomatlculiy by the programied gwund rules,
from comjionent lead information in the component library, and by
transcribing the appropriate coae at the end or beginning of

a line segment where a land is desired. All via or non-component
lead holes will be "J" unlecs overridden ., Holes and land sizes
can be overridden by filling out "P" data cards.

On standard hole locatvion cards, whenever a line is drawn through
or to a standard hole location, the location nust be colored in.
This indicates to the transcriber that a land 1s required at that

location.

Special Land Sizes

Special Land Size Uses -

Land sizes other than J, K, L, or M or monollthic pads must be made
by "A" lines. All segments must be connected together and to the
hole they surround so that the CCRP prcgrams can build the correct
net information for use by the Shortis and Continulty tester. If
the transcription 1s cdone correctly, no errata will be produced

by the CCDA programs.

Special Land Loezcation -

To space the finished land evezly about 1ts hole the outside
artwork lines used to draw the land must be extended one more grid
belowr and to the left of the hole than tliey are above and to the
right. The center will be filled in by the standard land associated
with the hole., ,

@) o o ‘53
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027
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Special Land Size - e

s

The following Tormula can be used to Tigure out the land dimen-
gsilons:

Nt Nt - - a . 8 2 A Y] MR IE 2K
¥ op "Y' Land Dimension = .028 + ,025 (High order "X" ox

coordinate - Low order "X" or "I" coordinate)

Teing this formula the above land size ls:

. .028

X = + ,025 (080-075)
X = .028 + .025 (5)
X = .028 + .125
X = ~153
® v = ,028 + .025 (035-0%0)
Y = ,028 + ,025 (5)
Y = ,028 + d2°
Y = .153
 COMPONENTS

»

Components are indicated on the grid forms by connecting their lead
insertion holes which are represented by a dot, together with a
straight 1ine. Single leaded components suce as program caps are
indicated by a dot. Leadless components such as heatsinks are in-
dicated by a straight line.
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The lonzest dimension of a heatsink is the length in the component
1ibrary. The length 1s the dimension that must be indicated on
the grid form by the stralght line. Tae center of the straight
line should fall as close as possible to the center of the compon-
ent 1t is used with. The assenbly drawlng progran AUTRECM draws
the heatsink outline about the cenbter of the siraight line; there=
fore, the length of the line 1is not critical bub is usually drawn
as long as the length of the heatsink.

A few examples of some component types are shown below. From these
examples you should be able to determine the representation for
all other components. : .

Only two leads nead be labeled for those components that require
iead codes. The program will assign the others from the library,

TIf a note code is required with a component, and i1t is not assocla~- '
ted with the component in the library, it must be written after
the component part number on the grid sheet.

pxial Leaded Components

COMPONENT TYPE CODE
,—= COMPONENT P/N
—— .
R365123

ixial leaded components with polarity or lead coces should have
thelir codes indicated directly adjacent to the lead that regulres
the code. Use only a "+" on the positive side of polarized

capacitors and an"X" on the cathode slde of dlodes.

_|'+ . L 4
| ™~
0456732 Py 4_ X & T DPI61T42 @
Transistors & Diodes 373&82
Ll Bl
NOTE CODE
361783 HA - -D241488M
¢ 1X
E1 g -
g8 #C : 2
B2 2 -

}§of18 {§/8/65 . e
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CARD GRQUND RULES ;DEP§2—623O; I
CCDA"CCRP S\..YS[.PE‘/IS R}EQPUI:RE(;EI‘J{[‘S ?rli x%"f\ub;-ﬂr: %};!f:x ;
- COMPONENT LIBRARY TAFE (CLT) SECTION §3A
j——gq o) \ Division ‘ ‘
! N _— . .
)¢ Engineering Practice
SCOPE

Both CCDA and CCRP systems require accurate component data. A
card cammot be processed through either system unless its compon=- -
ents are described on the respective CLT's.

Although component data can be entered onto the local DA CLT's,

a corporate DA CLT is maintained by Department 307, Endicott.
Department 307 must be on distribution for any change made by a
local DA to their CLT. ©Notification to Department 307 must be

by cards anq/or drawings when applicable. On a weekly basis all
DA Jocations and SMD Endicott are updated from Department 3u7 via

a punched card deck. DMore frequent updating does occur as the need »

exists, especially the SMD CLT. These update card decks are datea
and serially numbered. ' ‘

Components that are used on SLT cards are releaced from many loc-
ations. Department 307 must be on distribution for these releases.
Delays 1in card processing can result if reieased compcenent documents
are not received in Endicott prior to arrival of the EDT.

The CLT contains information as to the physical dimensions and
electrical parameters for components. Listings of the CLT aid
Circuit Tech groups in designing circuits, and packaging groups
-in leying out of cards.

The CLT provides the folilcwing information for cach component
required on a card in the FORMIT and FRESEL series of 1401 CCDA
programs:

‘Pnysical lead diameter and component chape so the programs
can determine hole size. '

Length and width for drawing components on the assembly
drawing and laying out cards in Phase II.

Technical status to determine whether the restricted
note FA is required on the card.

Value field information for the assembly drawing.

Note code when the same code i3 required csach time the
component igs used, _

Crientaticn code to determine nosition of non-symmetrical
componentc., -

De=cription of component leads for checking their position,
generation of lead codes not .required on the input.

SLT | CD Endicott {1 1/30/69 o7
gchonsxb;h!y Dent ?O? ) Dc!o/ / ‘ﬁqglg‘: of ot

Applicabitity




DLPI2-023 i COMPONENT LILRARY TAPE
- COHRPONERNT LibR RY 3 B A
el ‘Sublect Sutfin
COMPONENT LIBRARY
HPUT COMMENTS
ALL * CORP, RELEASE AND CHANGES
LABS OF ALL DEV. AND PORMAL
SLT ELECTRICAL COMPONENTS
INTERNAL MAIL
BDICOTT CHECK * CHECK FOR PRESENCE OF
307 SUFFICIENT & CORRECT INFO
Y 138 *SEE CLT SECTION OF CCDA CROUND
ES INFORMATION g RULES
CORRECT? .
CoPE | NOTE £ COMPUNENT LIDRARY CODING CAN
POR CLT BE DUNE AT LOCAL LAB IF
EMERGENCY
€
1. KEY PUNCH * UPDATE RUNS ARE MADE
. mim 2. CUPT RUN gggs Sggx(wwc OR cﬁ'
- 3. REPRODUCE UL EMERQEH
. FROCESSTRO DECK
EDICOTT CUPID UP- UPID UP- * DISTRIBUTION
307. DATE CARDS [ATE LIST CORP, ONCE EACH WEEX
- C END. SMD ONCE EACH WEEX
(OR AS REQUIRED=-EMERGENCY)
NDICOTT 5MD MPO,
M COMPONENT cur
LIB UPDATE
INTERNAL MAIL
CLT
LOCAL LAB, ° | CUPID 1 * 1OChL DISTRIBUTION OF COMPONENT

L/30/69

¢ Dale

WExo_|

LIBRARY LISTING IS MADE BY THE
LOCAL LAB. FR™Y THE LOCAL MASTEA
TAPE,

* EMEROENCY JOCAL UPDATE IS
¥ADE 5t LOCAL RUN OF "CUPID"
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E COMPONENT LIBRARY TAPE
i

Section 3A
INPUT

Documents -

A properly drafted component drawing.

Ground Rules for required dimensioning.

A component drawing 1s not considered released until the date
block to the left of the EC level block has been filled in by the
controlling release processing group.

Refer to the Card Layout

With just the EC level filled in, it represents an advance of an

anticipated change or release;
without the issuance of a new or higher EC level.
block fililed in the only way the drawing can be

controlled EC change to the component,

Unreleased components must not be piaced on the CLT.

With the
altered 1s by a

and the drawing can be changed

Thisg is

date

done

to protect the users of these components against changes iiicorpor-
ated on the drawing without their consent.

The following chart deplcts the various levels of card assemblies

and the component EC leve

1s that can be used on them and in the

CLT.
=Type of Component Experimental "S" Formally | Acceptable
Part and EC Number Card Released | For CLT
Numbers : : 580XXXX Input
Develcpment yes no yes
Formal P/N
Advance E.C. yes no no
Formal P/N
DV EC yes no yes
Formal yes yes yes
Tapes -

The lucal CLT and/or corporate CLT are required for component
library runs. _

/30769

date !

ol
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TION b 34

CONPOEEN” LIBRARY TAPE E

INPUT (CONTINUED)

Data Cards -

Rules -

>

1. Each sequence card and its fields can be changed independently
. with the exception of "z" cards.

2. All fields must be packed right unless otherwise noted.

w

Each card must have its component part number and type code
in columns 1-9.

Component type codes used in column 9 of each card are as

follows:
LIBRARY & DA  CORPORATE

COMPONENT TYPE INPUT CODE DRAWING CODE*
RESISTORS R R
CAPACITORS c c
DIODES D CR
TRANSISTORS T Q
SLT, SLD, ASLT MODUIL LES M 7
I. C. MODULES G M
(MST-1, MST-2,MST 4, etc)
R. C. MODULES B A
INDUCTORS L L
POTENTIOMETERS P R
HEAT SINKS S HS
CRYSTALS A '
DELAY LINES Y DL
REED RELAYS I BER
PULSE TRANSFORMERS X T
FUSES F F
HARDWARE Q XX
JUMPERS J J
PROGRAM DEVICES U U
NOTES 8 N

* These codes appear on the machine generated assembly drawings.

4, With the exception of hardwars (Q), Jjumper (J), note (&), and
"Z" action code cards, #1 sequence cards have the same daua
formats in columns 1-59 and 79, 80.

4 5/30/69
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COMPONENT LIBRARY TAPE  CARD OROUND RULES UuP;uobaﬁﬁéu *
SECT!ON & 3:':\ Cot. g&!bjem §Sufﬁx K

INPUT ( CONTINUED)

¢ Cards - are used when the part number specified in Cols. 1-8
1s no longer valid. Either the component is Obsoleted, Field
Use Only or replaced by some other component.

COLUNMNS DATA
"’ 1-8 IBM Component Part Number
9 A Component Type Code - see page '}
‘ 10-32 ' Variable Data - Used to describe why this

component - cannot be used. For example:
Replaced by 285396R

79-80 o g

Lead Data Cards - are used to describe the position of all leads,
mounting holes, and restricted areas with respect %o the center
of the component. The CCDA programs use this info.mation %o
check when they are used on a card.

. ‘ Lead data must not be irput for "A" (tubular axial leaded) and
' "C" (rectangular axial leaded) shape code components and hard-
ware, '

[ 6/20/69 |5 ;
8 Date f'eqe
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DEP [2-6230, i | CARD GROUND RULES  COMPONENT LUBRARY TAPE
Cat E‘ Subjoct g Sulhy Seetion SA

INPUT ( CONTINUED)

Listed below are the components and the minimum information re-
gquired to have the program assign lead data automatically provided
the following restrictions are met:

1. No manual lead data cards are input for thatpart number., If
lead data cards are supplied for the component the automatie
assignment will be overridden.

2. The shape code is not "A" or "C" (column 35, card 1). | "

3. The component is being added ("A" in column 79) or the shape
~ code is being changed. When a component is changed the lead
data is not automatically recalculated unless the shape code ‘
is also changed. ‘

MINIMUM INFORMATION REQUIRED FOR
COMPONENTS WHOSE LEADS ARE AUTOMATICALLY ASSIGNED

bata Card lData Card Data Card Data Card
Components Wl1-Col. 9 | Al-Col. 33-34 | Al-Col. 35 A2-Col. 39
Transistors
To~- 5,T0,5» T 03 Eor F
To-18,Tobp T 03 E or F
To-3 T 02, O4 G
Crystals A 02 H 1
A 02 H 3
A 02 H 2
Potentiometer P 03 H .
SLT Modules
"1z leaded M 12 M ‘
16 lecded M 16 M
Heat Sinks
To-5 S J
To-18 S J
Integrated
CKT Modules ¥
10 leadeu! @ 10 I
14 leaded G 1b K
*16 leaded G ) 16 M
I,’C Modules ,
2 leaderd B 02
I leaded B oU
6 leaded 3 06 .
8 leaded B 08.

[ o
{”FG ;1439/69 * I/C Mo with OLT layout




CARD GRGUND RULES  {DEP [p-6030)

‘
Cat. E?uh?;vr! : Sulhix

COMPCNENT LIBRARY TAPE
Section 3A

rmrnee T

INPUT (CONTINUED)

All other component types except those with "A" and "g" shape
codes require manual lead data.

Column Data
1-8 IBM Component Part Number
9 Component Type Code - See page
lo . Myt

—

The next series of columns are used to describe the component
leads, number or code, and position relative to the conter of
the component.

12-13 Lead Number or Code of First Lead - A1l
electrical leads must be transcribed first.
Electrical leads are to be followed by loc-
ating pins, holes in heat sinks for transistor
bodies, mounting holes, and restricted areas.

Use the following codes in Col. 12, 13 respec-
tively:
Pn - Locating pins
Sn - Holes in heat sinks for transistoi
bodies
Hn - Mounting holes
Rn - Restricted areas adjacent to the com-
ponent on the card; for example, that
no circuit lines can be routed through.
The CCDA component layout ground rules
defines these areas for applicable com-
ponents.
n = Any numeric start at 1

The leacd numbers shown on the compecnert should
be used whenever possible. Exceptions to this
rule are outlined below.

The positive side of polarized capacitors
must be coded @+.* *

The cathode lead{s) of diode packages musét
be coded with their lead number than an x.
For example: 1x, 2x, etec.

" "Transistor leads are coded @E, @B, go¥ *1f
more than one emltter, tase, or collector
lead 15 prcsent on a coimponent they mrst be
coded Bl, B2, El, E2, Cl, C2.

*¥* @ = zern




INPUT (CONTINUED)

15-18

19

20-23

25-36
38-49
51-65
64-75

CARD GROUND RULES COMPCNTENT LIBRARY TAPE

Section 34

For those components or leads that are not
numbered; 01, 03, etc. must be assigned. For
example: Only the four corner leads of reed
relays are numbered. Since all leads must be
numbered the remaining ones are numbered as
shown belcw. O0dd numbers are used on the same
side as lead 1 starting with 5 directly adjacent
to lead 1. .

"X" Direction - from center of component for

first lead. Use "+" or "_".

"X" Value - from center of component for first
lead in thousandths.

"y" Direction - from center of component for
first lead. Use "+" or "_". '

"y" Value - from center of component for first
lead in thousandths.

Second lead field.
Third lead field.
Fourth lead fielq,

Fifth lead field.

Lead values or positions are determined by bisectihg the component
horizontally and vertically while viewing it from the top as if, it
was inserted into a circuit card with its longest dimension alcng

the "X"

If the first leads on either side of the center axis

ars equidistant from the axis but cannot be divided eaqually the odd
value thousandths position is ptaced on the positive X and/or Y side
or in the positive X and/or Y field. Tne spacing for all other leads

is then added to the vaiue determined fc¢.» the first ones.
iny flectitious reed relay is used to illustrate how the Information fer

The follow-

these columns is determined.

4/30/69




g COMPONENT LIBRARY TAPE | CARD CROUND RULES ¥DEF [2-6230
ls

ec‘cion BA ' SE(\--;‘!L)N g j §Car. Subiject ;Sm"i: 4

INPUT (CONTINUED)

Y+ " ODD THOUSANDTHS

. /" VALUE IN POSITIVE
/ FIELD

< 975 >
e /n/ ‘ / .

487 — =

> 087 |=  Rl—,

(7L 063
//// 200 5 7
71 O l

y "}‘ - x

Z pa 3 i :
\
—+ == - —X+
’ 5 125 _T
6X 062
=
a
.——-J
—>

Val. Col.| Dir Col. |Val
Lu87 19 - 20-231.188
487 | 32 +  [33-361.187
488 | + |b6-I9 |.187
488 | 58 - |59-62].138
487 | 71 - |72-75 |.062

. 488 19 - 20-23 |.062
87 | 32 +  133-36 [.063
488 | 1Is + |U6-19 |.063
478 58 - 590-62 {.112
207 71 + 12-75 {.188
.08 | 19 +  |20-23 [.063
4/30/69 9




DEP 26230
Cat. Suliect

Lo CARD GROUND RULLS COMPONENT LIDRARY TAPE
Qy @ N - A
e Section 34

INPUT_( CONTTIUED)

The formula to use for some delay lines with flexible leads
extending from the body parallel to the card and bent 90° for

4. ERPeS -1 A .
insertvion into the card iﬁéDY(?IDTH
)0
' LENGT + .062 + LEAD DIAMETE
TEED VALUE = E?TH . L 21 TER
EXAMPLE -
}
i .
| | .
-
5 l_ ;
. 865 i . @
: L i
| |
| |

° 9 - 26
12 LEAD DIAMETER = ,020 '
Y LEAD VALUE = ,505
The component's lead data is used to position the component on ' =
the card. A ctraight line connecting leads 1-26 would be all '
that is required. If lead Ol was coded as the left lead as
shown then the component body would be drawn above the leads
as shown above., If lead Ol was coded at the right then the com-

ponent would be drawn below the leads.

26 1
| NEENNEREN
! DA OUTPUT :
RRERRERR . ‘ ‘.
1 26
DA INPUT
[ SR o ) -, OB .
1 26

10 lu/30/69
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FCARD GROUND RULES DERP [2-6230 4

| COMPONENT LTBRARY TAPE h
| {___sEcTion

i
i ] ¢
Ej[\k %-“,u% L Subjeci HSuttin

INPUT (CONTINUED)

Disc, dipped mica. and “dog—boneﬁ capacitors, such as part
numbers 317262, 483118, and 317263 respectively are radial
leaded components which have their leads formed to it on the

standard .125 inch grid.

The following table must be used to determine the proper lead

spacing for these types of capacitors:

MAX, LENGTH OR DIAMETER CF COMPONENT

LEAD SPACING

(See Drawings Below)

up to .249
.250 te .H599
‘ .600 to 1.000

1.00C to 2.000

H,

.125
.250
375
. 500

-‘—L-—‘-

48311€ H;

VT

ggjumn Data -
‘ 79 Action Code - See component data cards Col. 79
80 Sequence Number - 4-9 then A-Z as required.
- Comoonent Data Cards - Col. 1-59 aof all component data éards
. with sequence #J require the same format. Pack right* in all
fields unless otherwise designated.
columns °  Data
1-8 IBM Component Part Number
9 - Component Type Code - See Page 4
10 Engineering Status

R or A Actlve when no restriciion code is on the drawing

R or A Active when no restrictlon code is on the

drawing
C Controlled
D Fleid use only
P, 0,X vhen the drawing hes a development P/N

or Development¢ EC number

4/30/65 11|
Page i

Oate




Y RSCLI AT

sy, e 3 S by | N et £ N
DEP2-06230; 4 {CARD GROUND FLILES

i -l - COMPONENY LIBRARY TAPE
ot ESubject Foutris SECTION § A4
INPUT (CONTINUED) €
Columns Data

F A military component released through Federal
Systems for usage on Federal Systems cards only.

0 When a component is obsoleted.

11-17 Ingincering Change Number "
18-19 Maximum Lead Diameter in Thousandths Decimal and

Zzero (0O) are gutomatically assumed and should not

be inputted Ex . .025 would be inputted as '"25."
20-23 Maximum Length in Thousandths The longest dimen- ‘

— sion as the component would normally be laid on
the card The decimal is assumed automatically
between Cols. 20 & 21. All spaces to the right
of the decimal must be filled Ex. 1.1" Body
Length would be inputted as 1 100

ol -27 Maximum Width in Thousandths(Pack Right*)
The decimal is assumea automatically between Cols.
24 & 25. All spaces to the right of the decimal
must be filled

28-30 Maximum Height in Thousandths The decimal is
assumed automatically before Col. 29. All spaces
must be filled

31 Drawing Size , | ®

32 : Technical Services Status
A Approved- Full usage F Failed
B Conditional Usage T Not evaluated
€ Linmiteu N No evaluation requir‘
E Controlled 'sage R Restricted

33-34 Number of Leads on Component |
35. Shape Code
: A Tubular with axial leads

B Disc or Dog bone
C Rectangular with axial
E Transistors witn To5 and To55 or Tol8 and To56

outline part no.
F Transistors with two base lzcads and a To5 and
To55 or TolC and To56 catline.

*¥Pack Right - starting at the farthest right column of the field, ;“?
information shculd be filled in from right to left, with any unused ™~
columns appearing to the left of the numher.

12 4L/30/69
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COMPONENT LIBRARY
Section 34

INPUT ( CONTINUED)

Cclumns

35

36-37

38

39

4o

43 .43

4y-59

rry

4

APE

Data

Shape Code (continued)

G - Transistors with TO3 outline
part number.

H - Potentiometer, crystal, delay line,
pulse transformer, reced relay.

Jd - Gear type heat sink.

K - 14 leaded I, C. module

L - 10 leaded I. C, module

M - SLT Module 12 or 16 lieads- I1/C Mod

R - R/C Modules 2, 4, 6, 8 leads.

Z - All others not covered.

Process Restrictions or Note Code - If fthe
same note code 1s always used with a com-
ponent, it should be entered here. (See
card layout ground rules)

Insulation Code - 1 - Insulated
2 - Non-insulated

Character Code

A - Assembly
D - Detail
R - Reference

’ Orientations Allowed_on Card

H - Horizontal
V - Vertical
B - Horizontal or Veartical

Mounting Hole Llameter of Component in
Thousandths

Blank

A1l component data cards Cols. 79-and 80 use the following format:

Columns

79

80

Data
Action Code

- Add initial input to the 1library.

- Change c¢r add component data to an

e2xisting component on the CLT.

Delete component {rom the CLT columns 1-9,7G
80 only are required for this type of carco.

- Replace 1nfo with cross reference.

Sequence Number

Toeh oot Tgraror a component has a sequence vnm%ur
(1,2,3, ete.) with the excep- f4/29/69 g 13

tion c¢f note cards which foate Poge
always have a cne (i).

folk=

lo
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 Cat, Sunlsct cuftix & SECTION §; 3}'"§

INPUT ( CONTINUED) 5337

Columms ‘ Data

60-65 Resistors - Card 1 continued

Resistance Value - Decimal understood between
62 ana 63. Convert all values as [Follows:

For .001 -999,999 use .001 -~ 999.999
For 1,00C. -999,999 use 1. - 999.909 @
For 1,000,000, - 999,999,000, use 1. - 999.999

66 Resistance Value Multiplier

Blank = 1 . «
K = 1,000
M = 1,000,000

67-T70 Plus Tolerance in Per Cent

T1-73 Minus Tolerance in Per Cent

T4-78 . Wattage in Watts - Decimal understood between
T5=(0

Resistors ~ Card 2

17-20 Temperature Coefficient in % Change Per co -

21-24 Resistor Type

CARE
PWRF
GPE

PREF
GPW

PWPW
PREW

tarbon Composition

Power Film

General Purpose Film

Precision Film

General Purpose Wire Wound ..
Power Wire Wound

Precision Wire Wound

THER Thermistor

SENS Sensistor

TERM - Termirating Resistor

META - Metal gloze (Cermet)

O T T I O T

25-29 Inductance in Microhenries
. 30-31 Min. lead Diamebter in Thousandc
32-35 ' ‘ Min, Lenegth in Thousands
36-39 Min. Width in Thousands
4o-42 Min. Helght in Thousands
43-50 Physical Outling‘CQdé

14 4/30/69 :
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AN AR TN

COMPONENT LIBRARY TAPE {CARD GROUND RULES IDEP 2-6230; 4
tm 472 A ;’ - &
' SECTION —# 3A fear  houiorr  Fourns |

INFUT (continued)
Columns . Data
Capacitors - Card 1 continued -
60-65 Capacitance Value - Decimal understood between

62 and 63. Convert all values as follows:

‘ For 999.999 uf - 1.000 uf use 999.999 - 1,000
o For .999 uf - 1.000 nf use 999. - 1.000
For .999 nf - .001 pf use 999, - .00l
66 Capacitance Value Multiplier -
o U = .000,001
N = ,000,000,001
P = ,000,000,000,001
67 Polarity

N = Non Polarized
P - Polarized

Capacitors - Card 2

10-13 Plus Tolerance
14-16 Minus Tolerance
24-27 Temperature coefficient in % change Per C°
28-31 Capacitor Type '
: . ‘Mica - Mica Cerm - Ceramic
() Tant - Tautalum Film - Polyesterfilm
. - Alum - Aluminum Electrolytic Carb - Polycarbonate
STYR - Polystyrene
32-35 DC Working Voltage
36-38 Surge Voltage
. 39-40 Min. lead diameter in thousandths
4i-4y Min. length in thousandths
45-48 Min. width in thousandths
L49-51 Min. height in thousandths
52-59 Physical outline code
Dlode - Card 1 continued
60-62 Type - FA, HB, etc.
Diode - Cara 2
10-17 Physical Outline
18-19 Min. lead diameter i1, thousandths
20-23 Min. lenrth in thousandtnas-
2U-27 Min. width in thousandths
28-30 iin. helght in thousandths
L4o-44 ' Package - Glass, Metal, Epoxy

[4/30/69 15
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DEPI2-6230) 3y (CARD GRGUNG FULES 1 GONPORBIT LIBRARY A PE i
car fsess s § SECTION b 3A
INPUT ( CONTINUED)
Columns Data
Transistor - Card 1 continued
60-62 Tvpe Numbers - 125, 103, efe.
63-66 Type of Transistor - NPN, PNP, etc.
67-T4 Physical Outline ®
SLT Modules - Card 1 continued
60-64 Module Family - SLT, 3LD, ASLT, C-50,MSHM, M-250 ‘
(Pack left) A .
65-67 Family - in Nano-seconds
T1-75 Decoupling B Factor - Decimal understood between

T3-74., See Decoupling section of Card Layoub
Ground Rules (Suffix 3, Section 5). This
information is used by Phase II to determine the
decoupling required on a card.

T6=TT7 = Rectrictlon Code
1 - No restrictions
2 - AOIll
3 = LIN
% - 1sA
See previous fleld for use L ‘

SLT Modules - Card 2

10-17 Physical Outline

I-C Modules - Card 1 continues

 60-64 Module Family: MST-1, MST-2, MST-4,
: (Pack 1eft¥ DIP (Dual in line module)
FLAT (Flat Packs)

65-78 Verbal description of the module function.
For example: 2-3 wav AOI.

I-C Modules - Card 2

10-17 . Physical Outline

1% 4/30/69
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COMPONENT LIBRARY TAPL CARD GROUND RULES
Section 3 A 2

ARTESE e

INPUT _ ( CONTINTED)

Columns o . Daté

R/C Modules - Card 1 conbtimued

60-63 Lead Spacing

64 Polarity Indicator

= Polarized
N = Non Polarized
65-72 Physical Qutline

R/C Modules - Card 2

Resistance Value (R1)

Multiplier (M1)
Blank = 1

K = 1,000
M = 1,000,000

Max. Pwr, Capacity in Milli Watts (P1)

R2
M2
P2
R3
M3

—

P3
R4

—

M4

——

P/

—

R5

4/30/69 17 |
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D;”! 62.),(}; i; C‘A‘g‘“ = ey
Cat. i \,bur! nmf{ AR GROUND RULES COM. )("W&JL\T .L: BRARY “HI‘L

L)CC( ion 3 4

INPUT (deTINUED) A , ijﬁ

Columns - Data | )
51 5

52-54 P5

55-59 R6

| 60 M6 [ )

61-63 p6

64-68 RT ' o
69 M7 |

70-72 ;.

73-75 . End of Life Plus Tolerance - Initial

Tolerance X 1.5

76-T7 - End of Life Minus Tolerance - Initial
Tolerance x 1.5 )

) ' é:'\
. v 3 \
-

118 |4/30/6§|
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E COMPONENT LIERARY TAPE CARD GROUND RULES ™ 7B Toreos
Section 34 gCa! Subieet

L - ( CONTINUED)

Columns Data

R/C Modules - Carg 3

10~13 _ Capacitance Value (c1)
4 _ Multiplier (M1)
W :888 88% 001
C P = ,000, 000,000,001
15-17 DC WOrking Voltage (WVI)
. 18-21 c2
22 M2
23-25 i)
26-29 C3
30 M3 l
31-33 w3
34-37 ch |
38 U
- 39-41 Wk
® bo-is c5
46 M5
® 47hg Wv5
5G-53 c6
5 s
55-57 wve
58-61 c7
62 M7
63-65 wvy

Lu/go/es 15




BEP |2-6230; &

é
Cat. tcubwt § Suffix ,%
L

INPUT ( CONTINUED)

End of Life

COmPQYEg’ LIBRARY TAPE
Section 3 A

Tolerance Plus Value

Columns: Data
66-68
1.
20
3.
4.
T2=T73 Class
T4=T76

Ceramic Capaciters
Class I - print tol + 3%
Class II - print tol + 20%

Tantalum Capacitors

Class I - print tol +O7 - 20%
Clasg II - print tol +0% - 25%
Class III - print tol +07% - 15%
Mylar Capacitors - print tol 4 20%

Mica Capaciters - print tol + 3%

EIA Characteristic

’

20 |4/30/69
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i CCHMPONENT LIERARY TAPEH

INPUT ( CONTINUED)

PCARD GROUND RULES IDERP o623

P 3 I
. . ‘1 ”
SECTION & 3 Ade  fo

Columns Data
Inductors - Card 1 continued
60-65 Inductarce Value - Decimal understood between
62 and 03, Convert all values as follows:
For 999.999H ~ 1.000H use 999.999 - 1,000
For .999H -~ 1.000 MH use 999, - 1.000
For .999MH - LO001lUH wuse 996, -~ ,001
Co Inductance Value Multiplier
Blank = 1
M = .001
U = .000,001
67-70 Inductance Value Test Frequency
T1 Test Freguency Multiplier
Blank = 1
K = 1,000
M = 1,000,000
Inductors - Card 2
10-13 Plus Tclerance
14-16 Minus Tolerance
17-20 I Max. in Ma,
2k-25 Q Factor
26-29 Q Factor Test Frequency
30 Test Frequency Multiplier
Blank = 1
K = 1,000
M = 1,000,000
31-33 Self Resonant Frequency
34-36 IC Resistance in Ohms
Lo-41 Min. Lead Dia.
4oLy Min. Leng+h
L6-49 Min. Width
50-52 Min. Helght
53-60 Thysical Outline 1 %/50/69 -

Date




DEP Lo.62300 4 CARD CEOUND RULES  COMPONENT LIBRARY TAPL
£ e
Cat i Subject i Sethix SeCLlQn 3[‘*-

TINPUT (CORTINUED)

Columns Data

Potentiometers - Card 1 contlnued

60~78 See Resistors Data Card Columns 60-78

Potentiometers - Card 2

10-~-20 Same as resistors o ..
23-24 Potentiometer Type
WW - Wire Wound

«Q
oy
!

Carbon Film ‘
CC - Carbon Composinon

MG - Metal glaze (Cermet)
43-50 - Physical Outline _
Heat Sinks - Card 1 continued

60-65 | Tgansistor Outline Part Number - TO-5, TO-18,
ete. '

Heat Sinks -~ Card 2

10-13 K Factor in CO Per Watt

14-16 'K Factor Air Flow Parameter

17-20 K Factor in CO Per Watt

21-23 | . K Factor Air Flow Parameter .

22 b/30/
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CCHMPONENT LIBRARY TADE CARD GROUND RULES 5DEP§BW6Q30}&
SeCtj—oll 3 A : Cat. gf‘wuh;mct 3 “wqur

BNPUT _( CONTINUED)

Columns Data

Crystals - Card 1 continued

60-65 ~ Nominal Frequency - Decimal understood between
' 62 and 63, Convert frequerncy as follows:

For .00l - 999.999 use .00l - 999.999
" For 1,000 -~ 999,099 use 1, - 992,999
For 1,0C0,000 - 999,999,000 use 1, = 999.999

66 Nominal Frequency Multiplier
o | ~ Blank = 1

K = 1,000
M = 1,000,000

Crystals‘- Card 2

10 : Temperature - A - 250 ¢
B -~ 10° ¢ to0 60° ¢
11-13 Z Min
14 ~ Z Min Multiplier
Blank = 1
X = 1,000
M = 1,000,000
.15-.17 7 Max
18 ' Z Max Multiplier
" ' Blank = 1
, X = 1,000
M = 1,000,000
19-21 Max Drive Level
22 '~ Max Drive Level Multiplier
C . Blank = 1
M= ,001
_ U = .000,001
23-25 ' Cr,
26 Cu Multiplier
’ U = .000, 001
P = ,000, 000, 001

4/30/69 | 23
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DEP [2-6230; 4

CARD GROUIND RULES

COMPONENT LIBRARY TALE E

2

:
£ Syt X i
Cat. Subject % Suff § Se(}tion BA
INPUT (CONTINUED)
Columng Data (C:rystals) - Card
27-28 Cr, + % Tolerance
29~-31 Co
32 Co Multiplier
U = .000,001
P = ,000,000,001
33-34 Co + % Tolerance
35-38 Purchase Tolerance
39 Crystal Package Type
1 - Type. T
2 ~ Type IT
3 - Type III
Types are define
’ Ground Rules. (
h4o-47  Pnysical Outline ,
Delay Lines - Card 1 continued
60 Unit Designation
M - MICROSEC
N - NANOSEC
61~64 Maximum Delay
Delay Lines - Card 2 continued
10-13 Second Longest Delay
1417 Third Longest Delay
18-21 Fourth Longest Delay
22-24 Fifth Longes% Delay
25 Delay Time Tolerance
A~ 5%
B - 10%
26~29 Rise Time
30-32 'E//&mpedance
2y 4/36/69
‘pdﬂ}r !nmn_’ 4 :

d in Card Layout
Suffix 3, Section 14)




COMPONENT LIBRARY TAPR CARD GROUND RULES iR Tontnsor &
Section 3 A _ Cat. Subieet ngﬁfflx

INPUT (CONTINUED)

Columns ' Data (De lay Line s}
33 | Z Multiplier
34-35 Max Distortion
36-38 Insertion Loss
® - 39-42 - - DC Resistance
L34 Max Voits
..“ 45.52 Physical Outline

Reed Relays - Card 1 continued

60-61 Number of Contacts
2? ' 62-63 Number of'N/O Contacts
5 64-65 Number of N/C Contacts
66-73 ‘Coil Part No.
‘ Reed Relays - Card 2
10-13 ~ Nom. Pick Coil Current in Milliampreres
14-27 Nom, Hold Coil Current in Milliampreres
" 18-21 Max. Operating Range Volts at N1 in Volts
| 22-23 NT - IFor Operatihg Range
oh-27 Min. Release Range Volts at N1 in Volts Fou
. Pick Coil
28-29 NI - For Pick Coil Release
30=233 Min., Release nonge Volts at N1 in Volts

For Hold Coil

34-35 ' NI - For Hond Coil Peleacse

4/30/69] 25
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DEP {2.6230] # | CARD GROUND RULES  poupONENT LIBRARY TAPE

N )
E Cat Hubrect Sufix LaiN e dedaied

- Section 34

[t

TNPUT ( CONTTNUED) e

Columns Data

Pulse Tra Qformers -~ Card 2
10-14 Primary Resistance in OHMS
15-16 + % Tolerance of Primary Resistance
17-21 Secondary Resistance in OHMS "
20-23 £ % Tolerance of Secondary Resistance
24.28 Transformation Ratio | ‘ '
29-30 + % Tolerance of Transformation Ratio |
31-33 Input Vblts RMS '

34 Input Voltage Multiplier
Blank - 1
M - ,001

35-38 B Leakage Inductance in Microhenries C:},
39-42 B ‘Primary Inductance in Microhenries
L43-45 Primary Inductance Plus Tolerance
46-48 " Primary Inductance Minus Tolerance "
L9-56 Physical Outline

Fuses - Card I continued
60-65 Current Rating in Amperes "
66-68 © Voltage Rating in Volts

Hardware - Card 1 continucd
1-17 Use regular input format
18-30 : Blank
33-38 ~ Blank
40-49 . Noun rame of part. ex: Secrew
50-69 -~ Adjective Description of part. Ex. 10-32 x 1.5 etc.

26 74/39/3%
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COMPONENT IIBRRARY TADPT CARD GROUND RULES §DEP 26230 i
S BLL L A5 A - h ‘ - j B
Section 3, ; oot Foumeer oy

INPUT ( CONTINUED)

Columns , Data,

Jumpers - Card 1 continued

28~30 Blank
33-37 Blank
® 4069 Description of Jumper

Program Caps - Card 1 continued

60-70 "Program Cap"

Process Restriction Notes

1-2 Note Code

3-4  Note Code Lingeduence Number

9 8"
10-~19 Part Number for Specisl Components
26-21 Unit of Measure
22-23 "Quantity Used Per Component
24-53 Vervbal Descripiion: ‘
'. 79 - Acition Code (See page 13 of 41)
80 Card sequence Number

Sequence Number for note cards is always one (1).

4/36/69] o7 'E
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CARD GROUND RULES :DEP§ZM623C I
COMPONENT TIBRARY TAPE fone

A ESubien Suthix
SPECTAL INPUT SECTION 2B

E‘—E\f"\/ F Division
d D d ML

7 kngineering Practice

SCOPE

This sectlon contains the input rules for speclal or reference
information which will extend the value of the component library
as an informational type document as well as a functional
document.

PHYSTICAL OUTLINE CODES

Physical outline codes are being released as Engineering Spec-
ifications (Ex. Physical outline 5A805A4 has been released as
Engineering Spec. 873595). Therefore, in order that there
will be a cross reference in the library, the specification
numbers are to be input according to the following rules:

The regular input format (Suffix 4, Section 3A) should be used
for columns 1 through 59 and 79 through 80 unless otherwise
stated.

R/C Module - Physical Outline

Column Data _
card 1
39 ‘ Charactcer Code

R=Ref'erence

60-63 Lead Spacing

o4 Polarity Indicator

P=rolarized
N=Non-~Polarized

65-72 Physical Outline Ccde
Ex. 6A805AL
Card 2
1-8 ' | Part Number
9 pPart Type "B"
10 Leave Blank
SLT Ch Endicott 14/30/69 4 1 ofl
Apzticability nesponsiniiey DL 1307 %mu gmu




st

Nata
LACL L

1ie1d Ref.
15 Leave Slank

16-18 PHEY

19-23 SISHUNR ’

24 Leave Blank
25-27 Number of Leads (2-L; 4-T.; 6-L; 8-1) ‘.
Ex. 2-L means & two leaded unlt
Card 3 : ot
1-8 Part Number
0 Part Type "B"

10-13 Ref. ' oy

14 ILeave Blank
15-17 PEY

18-21 oUTL,
22 Leave Blank

£3-25 Number of Leads (2-L; 4-L; 6-L; 8-IL)

SLT MODULE - PHYSICAI OUTLIVE

Column Data
Card 1
39 Character Code

R = Reference

60-64 Ref,

Ve

P

65-66 | PO (Physical Outiine)

2ot b h/30/69 ?
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CARD GROUND RULES

COMPONENT TIBRARY TADR

LDEP 2-6230/
3?‘3 Cat Subject g?‘u?‘ﬁn

SPECIAL, INpPyT SECTION
Column_ Data
Card 2
1-8 Part Number
9 Component type "M"
10-17 Physical Outline Code

TRANSISTOR - PHYSICAT OUTLINE

Card 1
39 Charactor Code
R=Reference
60-62 PHY
63-66 OUTL,
67-T4 Physical Outline Code

DIODE- PHYSICAIL OUTLINE

Card 1
60-62 Ref,
Card 2
1-8 Part Number
9 . Component type "D"
10-17 Fhysical Outline Code
4o-44 PHOUT (Physical Outline)
T-C MODULE - PHYSICAL OUTLINE
Card 1
60-63 KeF,
65-€8 by,
70-73 UTT,.
75-78 Number of Leads (Ex. 14-I; 32-L)

.
T e 1 o e g e B

4/30/69
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EAVS Sa o

g S T LU T
Vo ’: continued)

P A 2 Vopam oy It
Component Type "G

17 Physical Cutline Code

t

POSITE OR FAMILY MATRIX DRAWING IDENTIFICATION

A system has been cstablished to indicate which component part numbers
are contained on matrix drzwings. Part numbers contained on matrix
drawings will be indicated in the Physical Outline column by the
following code - "I xxxxxxx'" where "M" stands for "Matri

Prxoomx' 1s the part number of the matrix drowing.

Ex. P/N 842275 is a precision metal fiim
resistor and is contained on matrix.
drawing 842000. Therefore,M842000
will appear in the physical outline
column for this part. '

This coding system will appear in the following library

Resistors
Capacitors
Inductors
Porentiometers

i
o of
e

Lamssanaenirmmsong e e

IR D SORSC L oy
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sections:




CARD GROUND RULES {DEP
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: £

COMPONENT LIBRARY TAPE e ‘g
' ¢

SCCPE:
PROGRAMS

CORPRT

This 1401 -4K program runc approximately 20 minutes and is used to list
the following data for each component on the CLT.

a. IBM part number

b. Maximum physical dimensions of component: lead dia, body length,
body width, body height.

C. Number of electrical leads which are inserted into the circuit card.

d. Body shape code. ‘

e. Process restriction note code.

f. Component orientation code.

Insulation code.

h. Mounting hole dia. size in thousands.
i. Location description of component leads.
j. Component description.

This section contains the updating and run programs for the CLT.

—_—————
{ END CARD |
e
JSELECT CARD%__J
ATLAS CATL ATLAS CALTL |
CARD OR CARD OR — =
PR2G, DECK OR PROG. DECK
CLT / ATLAS
VR
CORPRT p \
3 , F———— 6
/ 1401 - 4K 4 \ /
SCRATCH ’
LISTING
c 4 1A 5
A, ticability Lﬁ?fﬁﬁ':’y 397 ' EHdicot e DG,?/J 0/69 oo 1l of .x..xg




Ry

This 1101 =
to 1ilst the £
a. IBM Part
b. TLatest &

Maximom
wi

dth, a
de Drawing
e, Technlca

Appl
componant

4% prog

ﬁjlom*
.LTO @
ngineer

physical
1o body he

slze

1 status

Engineering status

4

ing change

mLnbey

code

COMPRT DATA FLOW

ATLAS CALL

CARD OR

| PROG, DECK |

COMPRT
1401 - LK

¥

W m«w«,armmmu i
¢ ) k

oy
by '}0/"‘3

b
N Ay ST £H]

E]
;
"

deable elec¢trical paramclters or degerdl

CLT

ATLAS

&

dia., body lengt

oo, 3 o < PR
ntes and ig used

‘m the CLT,

hy body

ption for each




e A

and
the size of

T3 e o S TYFRTESY R T
mun vakes aPRIOXATE 3

my - P ogn ey .
hange aomnp

¢

. CURTD DATA FLOW

S ATLAS
ANILAS CAYLL ) P ¢
CARD CR \
PROG, DECK

/ \
A e
N /

7~ N
~ ~ =
- NEW CLT

OLD CLT i (OPTIONAL COPY)
CUPID

— A 4
> . 1401-12K

‘ ; : CHANGES NEW CLT

N el o

ACC OR COMPRT
PROG, DECK = 1401 ~ 4K

LIsT OF

CHANGES

e

. e

3]

| 4/30/65
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BTG A R

DT R R T v




CORPORATE CLT

ATLAS CALL //ﬁ" ‘
3 CARD OR - 2
\\\ PROG, DECK

LOCATL, CLT

////.
Aﬁ// CRATCH

‘ COIFRG |
kol - 12K [t .
: (L

MERGED CLT

REPLACED ¢
BY LIST AND M

PARTS NOT
ON CORP,
MASTER

4750769

Date




TRy
@

%

b

i

&

call

m (o
ao ..r.ll"\ ]

Deck -

Select

a. ATLAS

b.

progra:n deck

subrouvtine
Column

1-8

9

¢. End Card -

Column

1-3

Tape Assigoments =

DRIVE

'. 2

3

call card
Select Cards.

and the main

£y 3 2
am deCiK.

W TP, T
(GX4 p.l., LA

program deck.

- 1f these cards are inserted in *ha
they must be ivserted between the first

.

rcutine.
L?bd

Part Number - (Right Adjusted) If the

entire flle for a particular component
type is required leave blank.

PART TiPHE

Data

"E:I\m"

TAPE

Scratch

CLt

Sense Switch Opxions -

58
A

COMPRT -~

, Deck -

a. ATLAS caal

e

Tape Asplgnnents -

DRIVE

e —

pod

ON

card or progrem deck.

LAR
CrLiy

Ly “’U/f);%

T




LY "1 C ey oy o oy o~ . T e 2 ?
a.Atlas Cell Card or Program Declkr,

b.Date Card

Column Pata e
1-4 "DATE"

7-9 Vonth (JAN., FEB., etc.)

11-12 Day (01, 02, ete.)

15-16 Year (1965, etc.)

C.Update Date Card

Column ~ Data

1-6 "UPDATE"

9-12 I/P _Tape Recl Number
13-16 Q/P_Tape ﬁeel Number

d.Data Cards -

They must be in secuence by Part type as they appear on the
componentc tape and in ascending part number order within the
part type. The component types are on the CLT in the follow-
ing order:

FILE PART TYPE CODE
RESTSTORS R
CAPACITORS c
DIODES | D
TRANSISTORS - T
MODULES M

I. C. MODULES
5. C. PACS | B
INDUCTORS S

4/20/85
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Tape

CRYSTALS

DELAY 1.

POLSE TRANSEORL
FISES

HARDWARE
JUMPERS
PROGRAM CAPS
NOTES

Asslorments -

Sensc Switch Options -

DRIVE TAPE

2 | SCRATCH (will contain printable list of
, changes) '
3 New CLT
Lo Copy of new CLT (optional)
5 INPOT on Master CLT
6 | ATLAS (Optional)

SS

A ON

B Oli--A mow CLT will be produced on drive
3 and 4.
OI-One new CLT will be produced on drlve
3.

4 OH-%2lls CORPRT from ATLAS &t end of run.




CLrG G progran Qeon

DRTVE TAPT, P
2 Corporate master CLT -
3 Tocal CLT
I Merged CLT
Scratch
6 ATTAS (optional)

sense Switch Options -

A ON

% LT Ty T “‘“)y
ERRU A ilafl‘

-
o
F

CUPLD -

Deeumonts -

See CUPID section of program description.
- Comments -

The fo]10win5 comnents cause the input to be omitted from the
output.

{
HES Y . - T . T T Ty LTS -
NOT IN FILE (PART NUIMBER AND 9Yr%)" The change requested
carnot be made ic not in the file because this part nuamber,

"ALRE/ADY IN FILE (P/N - 1¥PE)" This part number cannot be
addaced vo the tepe because it already exists.

"LEAD DIA, BAD (P/N - TYTE)"
LENGTH BAD (P/N _ Typw)"
"WIDTH BAD (P/N - TYPZ)"
"HELGHT BAD (P/W _ wypm)"

" OIWH{ «Lu.‘j !

H
e

kS
¥
o
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2= 5230

e ”(}/,H I\ PR it
™ CARD GROUND Rt £S EDEP

COMFONENT LIDRARY TAPE %@\g n
SECTION. “j oot éSub}e(t Suffis

QUTPUT ( CONTINUED)

"ERROR IN LEAD DATA {P/N - TYPE)"
"SHAPE CODE BAD (P/N - TYPE)"
"NUMBER OF LEADS/TYPE BAD (P/N - TYPE)"
® "LEAD DATA MISSING (P/N - TYPE)"
"LEAD CARD SEQUENCE (P/N - TYPE)"
"PART NO, SEQUENCT (P/N - TYPE)"
’ "PART TYPE SEQUENCE/NOT IN FILE (P/N - TYPE)"

The following comments have no effect upon the processing of the
CORPRT data. c

"ENGR. STATUS BLANK (P/N - TYPE)"
"TECH. STATUS BLANK (P/N - TYPE)"
: "EC BLANK (P/N - TYPE)"

Messages
§ - "BEGIN (UPDATE OR GENERATE) RUN. THIS RUN MADE ON (DAYE FROM DATE
CARD) "
_. OUTPUT HEADER LABEL IS (OUTPUT HEADER)"

"RECORD COUNT (NUMBER OF IOGICAL RECORDS ZXCLUDING HEADER, TRAILER,
END OF FILE MARKS, AND NINES FADDING RECORDS); BLOCK COUNT (NUMBER

. - OF PHYSICAL RECORDS EXCLUDING HEADER, TRAILER, AND END OF FILE MARKS) '
| Halts REASOY
TLOCA"IONS "GENERATT/UPDATE CARD MISSING. START OVER."
11991 .- The second control card is the generae/update

card. It must have either the word GENERATE or
the word UPDATE punched in columns one through
eight. After correcting the error, place the
contrcl cards followed by the data deck in the
reader, ready the reader and press start.

"EOF AFTER HEADER MISSING. START OVER. "

i% 11991 v Thls printout occurs if there 1s no end of file
- mark following the header label on the input
mester. tape.

14/30/69
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fv,m, oL ok
# 4 - :
Sutfly ,: SECTION g 33 g

COMPONENT hI”?A?Y TAPE

OUTPUT ( CONTINUED)

LOCATIONS
11991

11999

11987
11995
11999

11991

Tapes

CORPRT -

Documents -

ERRATA

1/30/69

REASON

"INPUT REEL NO. DOES NOT CHECK"

Either an incorrect input reel number was punched
in the second control card, or the wrong reel is
on the input tape drive. (Drive #5) After taking
the corrective action required, place the control

cards followed by the data deck in the reader,
ready the reader and push start. . C

"END OF JOB"

This is the end of this run{
"10 RD ERRS #5. HIT START' ..
"20 WR ERRS. HIT START."
"REEL (X) TOO SHORT" -

Place a longer reel on the output tape drive,
(X) Must restart from scratch.

"DATE CARD MISSING. - START OVER"

The date card must have "DATE" in columns 1-L4.

-After correcting the error in the date card,

place the control card followed by the data
deck in the reader. Ready the reader and
press start.

An updated CLT (s)

A tape containing the adds, Aeletes, and changes that
were executed during the CUPID r1n.

See CORPRT sectlion of program descriptions.

£




Halts -

LOCATION

1217
1278

512

himgriors e

abel Geoes net have the word
in Cols. 2130,
rect oo '

This message 1is Ffollowed by the 80

character header label.

"EOF AFTER HEADER MTSSTIIE!

The end of file that shcould follow “he
header label is missing. Pushing start

rewinds the tape and starts the program
over agoln. ,

"PART NO. OUT OF SEQUINCE"

The specified part number is out of sequence
and will not be put on the card to tape outrut.

"PART TYPE BAD"

.

The part type is either a non-legal one
(see CUFID write up) or it is out of sequence.

"NOT IN FILE"
This part number is not in the specified file.
"LEAD DATA MISSING"

The program founrnd that a lead data continuaiion
rccord is missing for this part nmuaber.,

"END 0F JOR"

ond of 1un message,

REASON

Final halt program is at end of job.

]

wenvy reed errors. Mo message 1s printed.,
Push suart te try twenty more times.

Header label does not have the word "COMM ONLDS"

in o colwme 21-50,

. A
agtort,

Hount ccrrect tape and push

e

11

A S
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None ‘.

COMPRT ~
Documents - “ '

See COMPRY' sectilon of program degeriptlons.

Frrata -

"INPUT HEADER LABEI. DOES NOT CIECK., WMOUNT CORRECT REEL AND PUSH
START #

The 1nput reel must have the word "CHANGE" or ”Wﬂ“”“ﬁ in positions ™
41-46 of the hoader label. All tapes created by the CUPID program
have this and if this message is printed the wrong *tape is on dr¢ve
#2, To restart mount the correct roel andpush start. Do check the
present tapes label. again, push start.

"EOF MARK FOLLOWING HEADER LADEL MISSING, PUSH START TO TERY AGAII‘Z.

Tne header lsbel check has been completed hut the header label is
not followed by an end cof filc mark. The program will rccheck the
heuader label and test for the EOF is start is pushed. ‘
The Collowing stops have 16 messages printcout because it would :
destroy the continuity of the printout.

This stop occurs when the input tape has been rcead 10 times in
error. Pushing start allows the prograw to try 1O more times to
correctly read the record. )

Tnis is a cawrd reader end of {ile stop which occurs wher there ic
still more data on the input tape out no gsubroutines in the card
reader. To restart piace the corrzet . gubroutine in the card reader
and push start.

Tapes -

None . imé

B 3
U vmmomnd
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T TR IL S T S L S ST, .1, LI ER C
. the componsnts thalt are on the local vape LuT

T e e o ™ oy . R q R T S e e
obsolete by" or "replaced by" part numbers.

Megsamey =

RATTER FOUND BUT NOT YOURS, WILL WRITE A TRAILER ON
saniii

g The master tepefs trailler label was read but the local tape's
; trailer was not. The merge tape trailer will be written using
the ENDICOTT trsiler.

"TRATLER READ ON YOUR TAPE BUT NOT ON ENDICOWT TAPE, CHECK TAPES."

j The local tape's trailer label was read but not the masterts. The
i merge trailer will be writiten using the local trailer,

Halts -

PN

"ENDICOTT HEADER INCORKRECT. IT IS (Header Label)"
"MOUNT CORRECT TAPE AND PUSH START",

i

|

’ The master tape does not have the word "COMPONENTS" in positions .
| 21-30 of the header label.
i

i

i

H

1

"REMJOTE HEADER INCORRECT, IT IS (Reader label)"
"MOUNT CORRECT TAPE AND PUSH STARTV.

The local component tape does not have the word "COMPONENTS" in the
header label (positions 21-30). -

| : "ENDLCOTT EOF AFTER HEADER MLSSING., PUSH START TO IGIIORE".

The master tape does not have an end of flle following i1ts header
label. Tf start 1s pushed the tape i¢ backspaced and the program
rcontinues,

"REMOTE EOF AFTER HEADER MISSING, PUSH START TO IGNORE!

The local taue 13 misswing on ond of file followlng The header label,
If start 1s pushzd the tape lg bocitapread and the program conbinucs.

"THIS IS PART TYFE NOT VALID L~

F s "

E Fors w2 e ]
1 Y S 4 1T %
) Zr, _)‘J’e f__;j ;f Ry i
¥ Dote Prage
b ATAIE AL xRN § SO R N Y N e TN TR
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V295

tapa.,

[ 1) - CUOTCREY T T TV ISt e I ek 24
20 [EAD ERRORS DRIVE X, PUSH SUART 0O TRY ACATNY,

Pushing start will allow 20 more tries to read the tape.
Py .y o, ; - . - . . T
"END OF FILE O QUTPUT WAPE, RERUY JOB!

The merge tape is not physically long encush to cont
the Job should be rerun w¢tn a larger ve L on the out

pub

Tapes «

1. AlL comp. on the master but not on the local.
2. A1l comp., on the local but not on the w°stei.

3. All comp on the master that cqual components on the

CLI_FORMAT

File 1

80 character header label

1800 character component information reconda .

Flie 21

e e A )

- 80 character header label

I
B ERTTE T N TR TR B T ke

W

N
.:‘
-
N
2
S

ape on dive X has been wead 20 consecuvtive times with error,

produced from COMERG will contain the followlng

c’“ ‘jx
.
o
» dabae and '
imive, '.
o
&,
- Ed
lOC&la e




CARD GROUND RULES [DEP [2-7047 § 1
"CDA and CCRP SYSTEMS I R S
REQUIRFMENTS SECTION ;
Uivision e

¥

|5 Engineering Practice

i
;
{
|

Phase 1 is a system of 1401-7090 programs which accepts and checks
sranscribed circuit card data, provides errata and drawings, and
produces an EDT.

INPUT

Phase 1 requires a layout of the circult card on an appropriate
grid sheet, the necessary records.info., a CLT, a CHT for chang=s
runs, and an LMT.

.

"> *

Header Cards

Header cards contain detailed information to describe technical
and records aspects of each card part number released or cha.pod.
The information contained on thesge cards is designed to cover
all possible variations of releases or changes through the

CCDA system. Therefore, the total informaftion required for a
specific run 1s variable.

A1l information put on thegse cards should be packed left or
started in the first column designated unlesgs otherwlse
specified. Any change to the format described below may
result in an error and may cause a delay in the release of

Data

) ann
Raw Card Part Number

This is the number of the basi. card material,
. with or without an internal plane, with holes,
lands, contacts, housing, and customizing.

Only one raw card part number per assembly may
be used.

Five million series production part numbers
controlled by Department 146, Endicott or
experimental ("S") numbers supplied by the

et s 2 vyt e o~ JE N TIE C Sy S
requesting circultc group must be uscd.

Apphcatihity SLT g,m-e;,p(tt«;,lu6 E“d * gg/15/66§ l_o,flou g

Ly e




2-7047

Suhject Suffix

CARD GROUISD RULES PHASE 1 SECTION 5 |

Rl Card {(cont'd)

[ Y
Columns

12-17

SR B DR AR P RS RO . A
f T Blank oy e et o i g

201104 [2/15/66

Date

Data

For the correct "S" number coding see DEP2-7047,
Suffix 1, Section 6, Pg. 6. The second character
distinguishes the raw card from the assembly part
number. Use "2" for the raw card and "1" for the
assembly.

Raw Card Engineering Change Level

This number distinguishes each release and change
from another. Each time the raw cards hole pattern,
artwork, drawing and/or bill of material information
is changed the E. C. level of the raw card must be
changed. DN .
Formal E. C. numbers must be 6 numeric characters

in length and preassigned by Department 146, Endicotst.

Development E. C. numbers must be 2 alphabetic and .
L numeric characters in length and assigned by

Dept. 146. The following format must be used:

DVnnnn.

Experimental E. C. numbers will be assigned by the
originating or packaging group. It is suggested
that these numbers be 2 alphabetic and 4 numeric
characters in length to be compatible with the
other E. C. number formats. The suggested format,
which the programs will check for, is EXnnnn.

Raw Card Engineering Chahge Level Code

This one character code will be used to control the
automated wet process line. It must be unique to
each Raw Card Engineering Change Number of a card and
should be equal to its card assembly E. C. cnde.

Formal and Development Engineering Release numbers .
must be represented by their lowest urder code. Each
succeeding E. C. number must be represented by the

next higher order code. Assignment of these codes

is not retroactive. Therefore, if a card has been
released and changed previously, the correct order

code must be assigned and shown only after the E. C.
number that 1s beilng processed.

| AR SRR B S e aclic o ire s s




473,
Worl

PHASE 1 SECTION 5

Columns

Examples:

20

64-70

Rl Card (cont'd)
[ - )

CARD GROUND RULES {DEP }2-7047 i

Cat. Subyert Suliix

Data

For Development E.C. number codes use "1"
through "@".

For Formal E.C. number codes use "A"
"pP", except for "I" and "O".

through

To determine the correct code for cards that
have already been released or changed, count
the previous Development or Formal E.C. numbers.
Then assign as the code the corresponding numbe

or letter of the alphabet.

Codéf;

L. C.

L Code

E. C. Code

[
(@)

Previous

DEV1234

Previous

DEV1O12

Previous

DEVSILD

160023

Previous

DEVO191

T63001 T6I230

Processing

DV{231

3 3167890 C 162076 B

Original or Change Code

Use "0"for original and "C" fer change
codes indicate only the mode of computer
processing.

These

Code "O" allows the computer to process the
card as an original.

When code "C" is used, the computer searches
its history files and replaces, deletes,
and/or adds only the information input at this
time. From the history and change information
a new EDT of the card can be generated.

Agssembly Part Number

This is the card assembly part wumber All
information related to a card is referenced
to this number on the CCDA history tape.

When making a change to a card, this reference
assembly number must be called out.

For acceptable part number format see columns

3-9.

This number must be punched in
in each header card.

these columns

2/15/6p 3or104




2-7047

Subject Suffix

i
)
a "

Columns

73-78

79
80

R2 Card

[ ——

3,6

Card Size : .

Yorioyl 2/ 15/04

Date

CARD GROUND RULES l

PHASE 1 SECTION 5

Data

Assembly Engineering Change Level ‘A

Each time the assembly drawing, assembly bill
of material, or artwork changes, this level
must be changed.

For the correct format see columns 12-17.

This number must be punched in these columns
on each header card.

Blank | e | ¢

Assembly Engineering Change%ié§el Code

This one character code will be used to contrel
the automated card assembly line and repl"@f‘:t
the E.C. level of the card assembly on the
housing. It must be unique to each card assembl
Engineering Change number of a card and should
be equal to its Raw Card E.C. code even though
their E. C. numbers are equal.

For the correct format and use, see column W

This code must be punched In this column on
each header card.

”R2 "

This is the size of the raw card being processed
-Card sizes must be identified to the computer in

the following form only.

1-6 2-36
30556 3756
2 -12 3-36
3456 3056
1-12 L - 4 8
30856 I FB6
2 -214

3456

The number appearing in Column 3 indicates
card width or number of socket positions. ‘he
number appearing in columns 3 and § indicate:

the maximum number ct SLT modules in stanaara
positions on the card.




l PHASE 1 SECTION 5 CARD GRGUND RULES

R2 Card (Cont'd)

PRSI TN SR
Columns Data

.iMateria15ﬁféﬁing Number

v 9-16

time a card is processed.

10 must be left blank..

For cards with internal planes,

call out:

}_.I

9 -1 1
9 10 11 12 13 1F I% 16

1-12 IPE811gT1
16

2-24 IP811g7T2
S 16

2-36 IpP811725
9 16

The standard ground planes are:
1-12 IP811813
9 16

2-24 IP811814%
9 16

2-36 IP811231
9 16

DEP [2-7047 | 4

Cat. Subiect Sutie

- AnFor cards with no internal planes,

colump 9 must
have an I and column 10 must have a P.

All cards that require no internal planes muct

The standard voltage and ground planes arégf:

This number specifies the material that the card
should Ye built from, and must be called out each

columns 9 and

2/15/6@ 5010/

Date age

1




A

\DEP 12-7047 | )i | CARD GROUND RULES i
Cat }Suhmct Suffix ?HASE 1 SECTION 5

R2 Card (Cont'd) o,
[ Y i
Columns Data - .. : é

— i T e B oy

v 17, 18 Raw Card Status and Approval Code

The card status and approval code must
be included each time a card is formal
or development released and when the
status and approval of the card changes.

The Status Code must be shown in column
17 using the following codes:

~ STATUS CODE
ACTIVE A
¥OBSOLETE 0
_ ¥FIELD USE ONLY F ®

The Approval Code must be shown in colqmn
18 using the following codes:

APPROVAL CODE
APPROVED A )
RESTRICTED R

Approval Code Definition.

A, Approved - Satisfactory for use in all
applications within the limits defined
on the drawing and Engineering Speci-
fication.

— ©, B. Restricted Approved - Potentially "
' satisfactory for IBM usage. Generally
required when release is required
prior to the completion of the
evaluation of the release. "

T ————————

If any partc of the assembly is restiicted
the assembly must be classified as restricted.

* For an explanation of these terms see nndlcoft GPD

Engineering Prccedure Manual, page number 2.2.4l
and 2.2.45,

60f104 J2/215/64

Page Date




PHASE 1 SECTION 5 CARD GROUND RULES [DEP [2-7047 | 4 1
gr:,

R3 Cara

T

Columns

30

Cat Subiert

Data

" R3H

Front and Back Artworl Level Code

This must be a one digit numeric code and
denotes whether or not the front and/or back
artwork have had any changes made to them.

Each time an artwork part number is released

"this field must be blank. Each time an

artwork is changed this code must be ad ivanced
to the next higher numeric 1eve1
For example,

Release L
30

First change

to artwork 1

only 30

Second 2

change to 30

artwork only

2/15/68 Tor10k
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Cat, Subiect Suffix

DEP §2-7047 | 4 | CARD GROUND RULES ~ PHASE 1 SECTION 5 ‘”"““I

L1l Card

Columns Data a

This card determines how the hole pattern inform-
ation, hole sizes and locations, will be generated
by the computer.

To allow greater accuracy in aligning arcworks for
the step and repeat procedure, the computer will
automatically assign J hole-lands at X@23-Y¢23,
XP78-YP23, on one wide cards; and X@23-Y@23, XP78-
Y@23,.and X148-Y@23 on two wide cards unless a
hole is already present at these positions.

If it is not possible to layout a card that would (@
allow these hole-lands, each time the card is

o - processed they must be deleted by using "P'" Data

cards.

" Since the hole pattern has been made part of the '.
raw card, their part and E. C. numbers must always
be the same. The computer programs will auto-
matically place the raw card part and E. C. number
in all hole pattern part and E. C locations.

l R 2 ”L'_;];_"

20 Original, Change, or History Code

"O" and "C" are assigned automatically in this
column depending on whether or not Columns 21-28
are filled in. - If it is desired to pull the
previous hole pattern from history and use it
exactly as it existed before, an "H" must be
placed in column 20.

N 21-28 Previous Hole Pattern Engineering Change
' - Number and Code

These columns must only be used when a hole
pattern on history is going to be used or -
changed (adcdc or deletes).

This E. C. number and code must agree with the
E. C. number and code of the hole pattern that
is on history. For the correct E. C. number
and code formats see the Rl card, columns 12-19.

8ofr104 |2/15/6
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PHASE 1 SECTION 5
L1l Card (Cont'd)

CARD GRQUND RULES §DEP |2-7047 & 4

Cat. Subirrt Suffox

LY

Columns

29-31

Wl Card

o o e~ it .

e ey

1,2
3-62

W2 Card

[~ 2t s )

1,2

h-11

.~ Data e

e
v

Automatic Hole Pattern

Fach t'me a card is processed, YES or NO must
be posted in these columns.

. "YES" is used when automatic generation of all

holes is required or changing a hole pattern
on history. Manual overrides or additicnal
holes can also be input in this made by enter-
ing the desired data on "P" cards.

"NO" is used when it is desired to manually
specify all holes required, or use a hole
pattern exactly as 1t exists on the hole
pattern history tape.

. i
1 \,

”‘/\71 "

Assembly Drawing Title

This title must agree with the title on the
ALD and schematic since all documents carry
the same part number.

Because 30 characters will be printed out

per line, proper care should be taken to
divide the words of the title correctly.

llw2 "

Previous Assembly Engineering Change
Number and Code

This number and code must agree with The
previous E. C. level and code of the assembly
on the CHT.

For the correct E. C. number and code
format see R1 Card, Columns 12-19.

2/15/6890£104 |
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Cat. Subrect Suffix

W2 Card Cont'd
GRSy,
Columns Data

12-15 Circuit Fémily and Speed

This code represents the circuit speed: or
class of the card. The availabile codes are
5N, 3¢N, TPPN, GEN or ANAL.

:L . 22 "‘AIEB" °
3-8 Assembly Packaging Specificatiqg ¢ - '.

-

- This specification number 890913 ig required
© on all card assemblies and it will be auto-
matically generated by the computer for the
assembly drawing and assembly bill of material. ‘

N~ If' the highest level of assembly in Endicott .

: for a card is the raw card this specification §
number 890913 must be removed from the assembly !
drawing and assembly bill of material and put
on the raw card bill of material. To do this
place dollar signs g$) in columns 3-8 and
enter 890913 as an "R" item on the
HENGDESADSPEC card., Columns 3-8 must have
dollar signs place in them each time a card
of this type is processed through the
computer, ‘

12,13 | Assembly Status Approval Code

‘Enter the status code in column 12 and the

approval code in column 13. "
= For the correct codes and usage, see the R2
Card, Columns 17, 18.

Page
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PHASE 1 SECTION 5 CARD GRQUIND RULES {DEP §2-7047 { ,

Cat. Subiret Suffix

W3 Card (Cont'd)

LS O e Y

Columns Data i

14-16 Circuit ‘Approval Initials

17-22 Circuit Approval Date - see note on next page
This ic the date associated with the circuit
approval initials in columns 14-16. i

M1 Card

[ .8 .

1 s 2 . Hmﬁ"

3-14 Location - The originating location of the card
must be placed in these columns. For example:
Endicott, Poughkeepsie

15-42 Account Number

The following account number format must be

used each time a card is processed. The release
processing or records cost will be charged':
against this number.

Account number format.

Columm Numper Instructions
15-22 Order Reference | 1. Pack right
2. Use leading
zZeroes
3. If there is no

number use an "

in each colunmn.

b

23-26 Job See Instructions
l, 2, 3, above.

27
~

28-34 Account See Instructions

: 1, 2, 3, above.

35-38 . Appropriation See Instructions
number 1, 2, 32, above.

39 0

Lo-42 Department

2/15/bbglof10a
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$ Suliect

PHASE 1 SECTION 5

M2 Card

G,

Columns Data

1,2 I!M_z_ll

3-14 Machine Type

The TEM Machine Type for which the card is
being released.

15-20 Quantity per Machine
The quantity ot cards assigned to the IBM
Machine Type for which the card is being
released. Not required for py release or
"S" numbers. :

21-26 Quantity per six months

The estimated first six months*3age of
the card assembly for all machine types.
‘Not required for Dev. release or "$"
number cards. s ' :
~ ®

27-32 Quantity per First Year or Model Cards

The estimated first year's usage of the car