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Cat. Subject Sulfix

SPECIFICATION AND CIRCUIT
EM DiViSiOl’l FLYER PREPARATION AND SECTION 0
PROCEDURES
Engineering Practice CENERAL
TABLE OF CONTENTS

GENERAL Section 0
Table of Contents Page 1.
Scope : Page 4
Objectives Page 4
Deviations Page 4
Typing Requirements For Formal Documents Page 4
Work Flow : Page 5

SPECIFICATIONS : Section 1
Circuit Specifications . Page 1
Card Test Specifications : Page 1

GENERAL INFORMATION (SPECIFICATIONS) Section 2
Circuit Flyer, Specification and ALD Referencing Page 1
Specifications For Combined Flyers A Page 1
Control ) . Page 2
Change Activity - ~ Page 2
Listings Available - Page 2

SUPPLEMENTAL INFORMATION REQUIRED (SPECIFICATIONS) ’ ' Section 3
Approved Master Drawings Of Formal Released
Components. Page 1
Letter of Waiver Page 1
Design Equations Page 1
Circuit Performance Data : ' Page 1

FORMS (SPECIFICATIONS) ' Section 4
Prime Engineering Specification Sheet o Page 2
Engineering Specification Graph Sheet ) Page 3
History Sheet Page 4
Instructions _ : : Page 1

SPECIFICATION PREPARATION Section 5
Family Page 1
Title Page 1
Part Number : . Page 1
Page Number ) Page 1
E.C. Level . . Page 1
Controlled Release . Page 1
Formal Release , ‘ Page 1
Approval Signatures : Page 2
History Sheet A : Page 2

*
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SPECIFICATION CONTENT ’ . Section &=
Introduction _ ' Page 14
Contents Of Switching Circuits Page 1
Contents Of Non-Switching Circuits (Analog) Page 6

CIRCUIT FLYER INTRODUCTION . Section 21
Introduction " Page 1
Rules . Page 1

CIRCUIT FLYER USES L Section 8
Introduction . Page
Circuit Technology ‘ Page 1
As Reference For Serviceability , Page 1
-Design Automation _ Page 1
Card Layout Page .
Test Engineering ' Page

CIRCUIT FLYER TYPES Section 23
Unit Flyer Page 1
Combined Flyer Page 1
Grouping Flyer : Page 2
Integrated Flyer ’ _ Page 4

CIRCUIT FLYER FORMS _ N Section 24
Single Page Schematic Sheet Page 2
Extended Schematic Sheet N Page iﬁ’
Load Check Sheet Page
Expanded Load Check Sheet Page 5
History Sheet : Page 6
Instructions . Page 1

CIRCUIT FLYER PREPARATION ' Section?
Block Class Page
Block Status A ' Page 1
Grouping Page 2
Block Title : o Page
Part Number _ ~~ Page ‘
Reference Circuit Specification Part Number . Page 3
Block Identification Number I Page 3
Page Number Page 4
Data Classification System (DCS) Code o Page 4
Engineering Change And Date ' . Page 5
Approval Signatures _ Page 5
Circuit Family : _ Page 5
Packaging _ Page 5
Schematic Usage Page 8
Schematic Grid Rules _ Page 8
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Load Check Sheet ; - Page 22
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RELEASE OF CIRCUIT FLYERS Section‘

26

General Page 1
Experimental Release Page 1
Controlled Release ' Page 1
Formal Release Page 1
Responsibilities : Page 1
. ENGINEERING CHANGE INSTRUCTIONS (CIRCUIT FLYERS) Section 27
General Page 1
Experimental Release ‘ Page 1
Controlled Release Page 1

‘ Formal Release Page 1
Obsoleting Formal and Controlled Released Circuit Flyers Page 2
Transfer of Control Code of Circuit Documents Page 2
RESPONSIBILITIES Section 28

Machine Technology, Solid State Memory Circuit .

Development, and Circuit Engineering Logic Development Page 1
Local Flyer Group Page 1
Field Engineering (Rellablllty and Serviceability) Page 2
Design Automation - Page 2
Manufacturing Test Engineering , Page 2
Corporate Flyer Group (Dept. 707, E. Fishkill) : Page 2
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DEP§2-6230 5 CARD GROUND RU%ES GENERAL l
Sutfix SECT|ON Q_

1.0

3.0

4.4

SCOPE

This practice outlines the procedures for preparation and
Corporate release of Specifications and Circuit Flyers.

~ OBJECTIVES

The objectives of this practice are:

1. To make available to the entire Corporation the
technical skills of all circuit designers, thereby "
eliminating duplication of design effort and provid-
ing the greatest number of standard circuits and
circuit hardware possible.

2. To provide an input to computer programs permitting ‘
maximum design and manufacCturing automation.

DEVIATIONS

Circuit design involves a wide variation in new circuits.
Specific requirements to cover all variations are not possible.
Questions arising that are not covered by this practice

must be brought to the attention of the Corporate Circuit
Flyer Group (Dept. 707, East Fishkill). .

Deviation approval must be obtained from the Corporate Circuit
Flyer Group (Dept. 707, East Fishkill).

TYPING REQUIREMENTS FOR FORMAL DOCUMENTATION

TYPING

Typing must be sans-serif upper case lettering that is a ‘
minimum of 0.090 inch high. (A IBM Manifold No. 12 or IBM
Mid-Century No. ‘12 is recommended.)

RIBBON

Carbon ribbon (Ribbon No. 5122 is recommended) must be used. .
(A plastic backing is recommended for improved typing

quality.) The typewriter impression should be set at 8 to 10.

NON-TYPED DATA

Non-typed data must be drawn with pencil. The lines must
be sharp, dense, and in accordance with Corporate Drafting
Standards. Line weights must be between 0.015 inch
(minimum) and 0.025 inch (maximum).

FINAL MASTERS

Poge 4
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4.4.1 The number one must not be underscored, and the zero
and letter Z must not be slashed.

Examples:
1 - one 0 - zero 2 - digit 2
I - letter 1 0 - letter g Z - letter Z
4.4.2 Where grid lines are used, the typing must not fall on these
' lines. Either erase that portion of the grid or type between
the grids.

4.4.3 Changes must be neat and duplicate the original quality.
Erasing must be clean.

4.4.4 A ball point pen or silk (cloth) typewriter ribbon must
not be used.

4.4.5 Hand lettering must not be used, except for characters or
symbols not on the typewriter.

5.0 WORK FLOW

Figure 1 shows the work flow involved to prepare and release
Specifications and Circuit Flyers.

CIRCUIT TECHNOLOGY
MACHINE TECHNOLOGY
CIRCUIT DEVELOPMENT

T

()
4 . : .

: Formalize all circuit documen-
elioraatiiais g LOCAL CIRCUIT DOCUMENTATION |  tation in accordance with
approvals. Draft formal FLYER DEPT. 707, Ground Rules. Obtain FE, DA,
dggument ) Component check. GROUP = > EAST FISHKILL and TE apprevals for rflcase

y ) via East rishkill. Release
Work request. circuit flyers, circuit and
For complete processing in card test specifications.
Dept. 707, East Fishkill
rough draft of circuit
document and work request.
WHERE USED Code EXPRESS for compodeng‘
EC NOTICE check, flyer title, specifi-
DISTRIBUTION caticn listing, and component
’ to flyver where used. Cbrain
user approval, if required.
! FIGUR:Z 1 WORK FLOW

Date Page 5
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SPECIFICATION AND CIRCUIT Cat Subject Suftix
FLYER PREPARATION AND SECTION | 1

E Division  PROCEDURES
Engineering Practice SPECIFICATIONS

CIRCUIT SPECIFICATIONS

A Circuit Specification should consist of a full description of
the performance capability of the circuit. This permits maxi-
mum utilization of the circuit. These Specifications must be
released, if required, prior to release of the affected SLT
cards. The Circuit Specification is used as a means of circuit
selection and by Test Engineering for definition of circuit test
Pparameters at the card level.

In cases where the Circuit Specification describes a circuit
composed of more than one Circuit Flyer, the Circuit Specifica-
tion should describe the entire circuit, regardless of the
initial packaging intent. However, if the Circuit Flyers also
have individual applications, or if the circuit will not always
be packaged on the same card in the manner defined in the Cir-
cuit Specification, the individual Circuit Flyers must also
have their I/O parameters defined. '

~e

-

CARD TEST SPECIFICATIONS

Card Test Specifications are specifications containing infor-
mation pertinent to the electrical circuitry packaged on an
SLT card. A Card Test Specification will be written in refer-
ence to card pins, components, and actual component locations
on the card assembly. Card Test Specifications are required
when the card meets one or more of the following criteria:

1. The circuitry on the card is but a portion of a
- larger circuit, the larger circuit being packaged
on two or more cards.

2. There exists between unique circuits packaged on
a card critical timing conditions, the nature of
which is not covered in any of the individual
circuit specifications.

Card Test Specifications are assigned a formal part number
and released through the same channels as Circuit Specifi-
cations. Formal releasing, of Card Test Specifications, is
a prerequisite to release of SLT cards which meet one or
more of the preceding criteria. The part number must be
referenced in the comment section of the SLD. (See DEP
2-6230, Suffix 1). Circuit Technology originates the Card
Test Specification. Users of Card Test Specifications are:
L}

Applicobility
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Cat. Subject Su".h SECTION , 1 SPECIFICATIONS -

1. Test Engineering. It provides them with necessary in-
formation concerning the circuitry on a particular SLT
card thereby enabling an adequate card test program to

~be written.

.2..- Quality Engineering. It sets a standard for the refer-
enced SLT card thereby giving Quality Engineering a basis
for acceptance or rejection of the associated test program
and subsequent card orders.

2.3 The format should be consistent with the Circuit Specification for- ‘.
- mat; however, when "worst case" criteria would produce a specifica-

tion of questionable value, cooperative effort between Circuit
Technology and Test Engineering will establish the content. If
Card Specifications of this type are of major proportions in a .
particular Circuit Technology area, a man may be sent to Test Engi-
neering in Endicott to be educated as to the capabilities of Produc-
tion Analog Circuit Test Equipment. A liaison between Circuit Tech-
nology and Test Engineering will be maintained in order to keep this
man up-to-date as to advances in testing philosophy or new test
capabilities. ‘

Page Date
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Cat Subject Suffix

SPECIFICATION AND CIRCUIT 2

Engineering Practice GENERAL INFORMATION -

1.0

CIRCUIT FLYER, SPECIFICATION AND ALD REFERENCING

Since Circuit Flyers and Circuit Specifications are released
under separate release part numbers, appropriate cross-
referencing must be made between the Card Automated Logic
Diagram (ALD), the Circuit Flyer, and the Circuit Specifica-
tion.

CIRCUIT FLYER TC SPECIFICATION

The Circuit Specification part number is the part number in-
cluded in the Circuit Flyer as the Reference Circuit Specifi-
cation Part Number. (See Section 25.) An indication must be
madé for the special case where no Circuit Specification is
required.

SPECIFICATION TO CIRCUIT FLYER(S)

All Circuit Flyers that are covered by a given Spec1f1catlon
will have their Block Identification numbers llsted in the
second section of the Specification.

ALD TO CIRCUIT SPECIFICATION

The Circuit Specification part number will be placed above the
designated Circuit Flyer Logic Block Representation on the ALD.
This Specification notation will be made for every different

Circuit Flyer which appears on the ALD. When the Circuit Spec-
ification is not applicable, use the Circuit Flyer Part Number.

ALD TO CARD SPECIFICATIONS

The Card Test Specification part number will be referenced in
the comment section of the ALD.

SPECIFICATIONS FOR COMBINED FLYERS

Combined flyers, whose function can be completely described by
the basic specifications of the Unit Flyers which construct it,
do not require a separate specification. However, it is con-
ceivable that a Circuit Specification may be generated for
combined flyers; that is, a combination of flyers connected
such as to provide a new function. Examples might include a
latch constructed from several logic functions or a single-
shot fabricated from combinations of logic functions.

!

SLT DEPT. 707 8/1/69 | 1 of 2
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DEP[2-6230f 2 JCARD GROUND RULES
cor Bsuiect  Bsutein SECTION 2 'GENERAL INFORMATION

2.2 The Specification format should be followed to detail the collec- g
tive functions provided by the assemblage of the individual circuits. &3

2.3 It will be the decision of the controlling Circuit iechnology Group
to determlne which combined flyer should have its own spec1f1caL10n.

3.0 CONTROL'

Circuit Specifications will be under control of the circuit group
generating the specification; this control may be transferred to
another circuit group by mutual agreement of the two circuit groups
concerned. (See Sectlon 27).

4.0 CHANGE ACTIVITY

The controlling circuit group will initiate all changes. Other
locations must make change requests through the controlling group.
To do this, a change work request and marked brownline showing the
change must be sent and approved by the Circuit Technology Group
having technical control.

5.0 LISTINGS AVAILABLE o = :

A cross reference list (for flyers to specifications) is distributed ﬁ%
to all circuit groups. This’ llstlng is titled "Circuit Flyer, Title,
and Specification Listing". It is controlled and distributed by the
Corporate Flyer Group, Dept. 707, East Fishkill.

age Date
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SPECIFICATION AND CIRCUILT ARSI SR L

FLYER PREPARATION AND SECTION 3

ﬁwmgn PROCEDURES
R . p SUPFLEMENTAL INFORMATION
nrm&ex wm ractice REQUIRED

Prior to the release or pre-release of an Engineering Circuit
cr Card Specification, the following items must be made
avallable by the circult designer to the controlling Circuilt
Technology Group.

APPROVED MASTER DRAWINGS OF FORMAL RELEASED COMPONENTS
(EXCLUSIVE CF SEMICONDUCTORS)

All circults to be released must have approved components, or
. the status of non-approved comporents must be included.

It is necessary that the development master drawings be made
available to the appropriate component approval groups so that
these components may be released.

Semi-conductor devices must be released tunrough the Components
Division prior to release of the Specification.

To avolid delays the circuit designer shouvld send an advance
brownline copy of new components (exclusive of semi-conductors)
to N. G. Jones, Dept. 307 Endicott.

LETTER OF WAIVER

A letter stating the intended usage of a restricted component
. and showing recognition of the exposure in using this component.

DESIGN EQUATIONC

. The principle equations used in designing the circuit. A
‘ statement of design philosophy used and justify the deviations,
if any, from standards. This should be legibly and co-
herently written on reproducible copy.

If Lhe ~ircuit will be used widely, statistical analysis may
be pcrformed on the circuit. Circult Technology should be
contacted as to the procecures tc foliow.

CIRCUIT PERFORMANCE DATA (STATEMENT OF LOAD CONDITIONS FOR CIRCUIT
TEST AND A DE3CRIPTTON OF THE TEST ENVIRCNIAENT)

This data should be taken under conditions of temperature,
humidity, voltages, loading, transistors, and other components,
dictatzd by the design philosophy uszsed. This should be legibly
and coherently tabulated on a reproducible cory.

Applicabil SLT Dent FUL ]1/211/'/’
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Cat. Subject SU%X
SPECIFICATION AND CIRCUIT SECTION 4
Y2 T3] FLYER PREPARATION AND
E DIVISEOR PROCEDURES : FORMS
Engineering Practice

.0 ENGINEERING SPECIFICATION SHEET (Figﬁre 1)

Form No, 620-9035-0
MRO No. 780-522110

2.0 ENGINEERING SPECIFICATION GRAPH SHEET (Figure 2)

FqQrm No. D-1675-0

. 3.0 HISTORY SHEET (Figure 3)

Form No. M30-2053-0

4.0 INSTRUCTIONS : S
1. When ordering, specify either linen or vegllum.

2. Forms may be obtained from Circuit Documentation and
Control, Dept. 707, East Fishkill.

3. All forms for processing must be reproducible copies.

=
SL DEPT. 707 E FISHKILI;DO§/1/59 Pogel OF 4

Applicability Responsibility




2-6230 CARD GROUND RUL ES

DEP 5 v . -
Cot.  HSubject  Esuftix SECTION 4 FORMS
R ENGINEERING SPECIFICATION SHEET
PART NO.
IBM ENGINEERING SPECIFICATION CONTROL CODE
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Cat. Subject Sutfix

SPECIFIFICATION A
ND CIRCUIT SECTION

Divisi FLYER PREPARATION AND 5
E V15100l  PROCEDURES 4
Engincering Practice speciricarion prEPARATION

1.0 FAMILY

Enter in the box to the left of the "title" box one of the
following:

SRETL - 5 - 12
SRETL 30
SRETL - 700
SRETL - General
Analog

2.0 TITLE

This is an informative brief description of the circuit and
should be closely allied with the circuit function.

3.0 PART NUMBER

1. Each Specification will have its own unique part number.

2. Blocks of part numbers are pre-assigned:by Dept. 707,
East Fishkill. ,

4.0 PAGE NUMBER

1. Pages will be numbered in ascending order starting at
sheet 1 and finishing with the History Sheet.

2. Reference will be made to the total number of pages.
Example: 1 of 35, 2 of 35, 3 of 35, . . . 35 of 35.

5.0 E.C.LEVEL

E.C. level should be indicated on the History Sheet and
carried on each page of the specification.

6.0 CONTROLLED RELEASE

1. The change level for controlled release Spe01f1cat10ns
will be of the form nnnn (n-numeric).

2. Blocks of controlled numbers are obtained from Dept. 707
East Fishkill.

7.0 FORMAL RELEASE

A six digit numeric change level will be assigned at the
time a Specification is to be formally released.

SLT - [pEPT 707 E.FISHKILL |8/1/69 1 of 2
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| R T sottin SECTION 5 SPECIFICATION PREPARATION
Blocks of formal release numbers are obtained from Dept. 707,
East Flshklll
8.0 APPROQVAL. SIGNATURES_ .. ... .. . e S

1. > Made By - Designer's 51gnature.;~~ -

2. Or Orlglnator Approval - Designer's manager.

3. Technical Approval - Circuit Technology Manager or equivalent.

HISTORY SHEET

9.1 INITIAL RELEASE

Show the page numbers being released, date of release, the
release E.C. number, statement of release under description,
and engineering change approval (initials).

9.2 CHANGES

1. All pages that are affected must be listed.

2. The date, E.C. number, a brief descriptioﬁ, and change
approval must also be completed.

3. New history sheets are to be added to the specification
when previous ones are filled. The E.C. level of the
history sheets will be the last level listed.

Page
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: Sat. Subjec Sutfix
SPECIFICATION AND CIRCUIT  frem '
FLYER PREPARATION AND SECTION | 6

Engineering Practice SPECIFICATION CONTENT

1.0 INTRODUCTION

The circuit designer is responsible for writing an ehgineering
specification that defines the performance required of the
circuit in the system.

Nearly all IBM circuits are one of two types, switching circuits
or non-switching (analog). The Engineering Specification format
for each of these is described in paragraphs 2.0 and 3.0.

2.0 CONTENTS OF SWITCHING CIRCUITS
Engineering Specification Section numbers and contents are:

Section 1.0 Functipnal Description of the circuit in the-
system and a description of circuit operation.
‘Include function of each component and system
requirement. Component part numbers are not
required. N

Section 2.0 Schematic Diagram and Reference Circuit Flyer
Block Identification Numbers.

2.1 Referenced Circuit Flyer Block Identification
and Part Number.

2.2 Block diagram of Circuit Flyer Connections if
applicable.

2.3 Schematic diagram of circuit. When describing
more than one Circuit Flyer, indicate boundaries
of each flyer and associated Block Identification.

° Section 3.0 Input Requirements

3.1 Voitage and Current Levels

SLT DEPT. 707
Responsibility E. FISHKILL o]
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DEP{2-6230} 2 YARDIRQUND RULES |  SPECIFICATION CONTENT | |
cot.  fsubject Suftix SECT ION E 6 .

1

~ UP_LEVEL
-. Max. of the supply ———

- Max. worst case
value - power
supply max. minus - &
tolerance :

- Min. (includes
noise tolerance)

Region of Specified —
Performance

DOWN LEVEL
o Min. (includes noise
tolerance)
! Max.
L Max. Allowable

3.2 Current Requirements (conventional current) - The IRE
Standard is followed. It states that current flowing into
a node is positive and away from a node is negative. Thus .
~into a circuit is negative, out of a circuit is positive.
Appropriate currents should also be indicated on the voltage
"curve (Section 3.1) along with associated voltages.

Example: . .
Node
(Pos) (Pos)
- &+
- -
Ne
Node . (Neg) (Neg)

2 8/1/60
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SPECIFICATION CONTENT

.Section 4,0
4.1

iCARD GROUND RULES FDEP [2-6230] -
SECTION S T Sufix

Current is to be shown in the form of an equation where
each current component forms a term as shown below:

I, = I. +I_ +TI_ +1I - - -1
T 1 2 3 i n
Il = Steady State DC current
I, = Displacement current (C dv)
2 —
dt
13 = Diode recovery current
I, = Overdrive current
I5 = In = Other appropriate consideration

Any current components considered not applicable should
be so stated.

Equivalent Circuit Scnematic - presented to drive (toler-
anced to give maximum loading on driving source).

Pulse Width - Any limitations on input pulsé such as
maximum repetition rate, minimum pulse width, gate
conditioning times, etc. (specify how measured, e.g.,
10% to 10% etc.).

Input Slope Requirements In Transition Region - Specify
voltage swing and how measured; e.g., 10% to 90%, etc.

Other limitations - Where applicable specify noise
sensitivity (specify amplitude, pulse width, and

slope of the input with respect to a reference level to
cause a defined disturbance pulse in the output).
Output Specifications

Voltage and Current Levels

8/1/69 3
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DEP2-6230f o iCARD GROUND RULES l .
: . P SPECIFICATION CONTENT

Cat.-  BSubject settix 87 SECTION 6
- UP LEVEL
-Max. of the supply ——

-Max. worst case .
value. Power supply *
max. minus tolerance.

|

-Min. (includes noise
tolerance)

N

Region of Specified

Performance
DOWN LEVEL
Min. (inciudes noise
, : . tolerance)
I e
L — - Max. allowable
4.2 Current Requirements (conventlonal current) - The IRE Standard is
followed. It states that current flowing into a node is positive .

and away from a node is negatlve. Thus into a circuit is
negative, out of a circuit is positive. The appropriate currents

should also be indicated on the voltage curve (Section 4. 1) along with

associated voltages. : .
Example:
°
(pos) (pos) Node
+ +
— .‘:—-——-
(negqg) (neg)
Node

4 8/1/69
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#CARD GROUND RULES §DEP f2-6230f 2
SECT'ON 6 Cot. Subject Suffix

Current is to be shown in the form of an equation where
each current component forms a term as shown below:

Ipr = I, +1I,=1I3-- - I where

I, = Steady State DC current

I, = Displacement current (C dv
dt)

I3 = In = Other applicable terms

Pulse width - Any limitations on output pulse such as
maximum repetition rate, minimum pulse widths, etc.,
(specify how measured; e.g., 10% to 10%, etc.).

Output slope requirements in transition region -
Specify voltage and/or current swing, and how measured,
e.g., 10% to 90%, etc.

Other limitations
Overall Performance

Phase shift - - Maximum, nominal and minimum.

Transient behavior - - How measured and under
what conditions, such as:

Turn on - - Maximum, ndminal, and minimum.

Turn off - - Maximum, nominal, and minimum.

Recovery time

Other

Power Requirements

Power supply voltage - Tolerance at the circuit.
Power supply current requirements. Specify direction
of current flow (e.g., + current taken from a power
supply and - current into a power supply.). To calculate
nominal current requirements, all circuit parameters
are at their nominal value, and the input and output
sigrals at their nominal value. If a nominal signal

level is not specified, a mid-value between the
minimum and maximum value may be taken. '

8/1/69 5
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6.2.1 Off condition - - maximum, nominal, and minimum
currents per circuit.

6.2.2 On condition - - maximum, nominal, and minimum
currents per circuit.

6.3 Component And Transistor Power Dissipation - Maximum
on, Maximum off, and average transient power under
worst case conditions. Specify rise and fall

times. = ‘

6.4 Duty Cycle - of circuit.

6.5 Circuit Air Requirements - If dissipation is dependent
on a minimum air flow: velocity, temperature "
and dynamic pressure.

6.6 Over-Voltage and Under-Voltage Limit - To prevent
component damage (magnitude and time).

6.7 Supply Sequencing - If required, explain why.

Section 7.0 Marginal Check Specifications

7.1 Marginal Check Voltage Limits - Of the circuit are a Py
3 volt decrease toward ground with no catastrophic
failures.

7.2 Other Applicable A.C. and D.C. information.

Section 8.0 Application Notes

CONTENTS OF NON-SWITCHING CIRCUITS (ANALOG)

Section 1.0 Functional Description - Of the circuit in the system
and a description of the circuit operation. .
Section 2.0 Circuit Diagram and reference circuit flyer block

identification numbers.

2.1 = Referenced Circuit Flyer Block Identification and
Part Numbers.

2.2 Block diagram of Circuit Flyer connections, if
applicable.

2.3 Schematic diagram of circuit. When describing more than
one Circuit Flyer, indicate boundaries of each flyer and
associated Block Identification.

Section 3.0  Input Signal Requirements

3

3.1 DC Voltage and Current Components - Maximum, nominal,
6 8/1/69 minimum.

Dote




ICARD GROUND RULES JDEP §2-6230¢f 2

SPECIFICATION CONTENT I SECTION 6 Boo  Boumieer suttin
3.2 AC Signal Levels - maximum, nominal, minimum
3.3 Input Impedance - maximum, nominal, minimum
3.4 Signal To Noise Ratio - at input .
Section 4.0 Output Specifications
4.1 DC Voltage and Current Component - maximum,
nominal, minimum
4.2 AC Signal Levels - maximum, nominal, minimum
. 4.3 Output Impedance - maximum, nominal, minimum
4.4 Special Load Requirements - on output
4.5 Signal To Noise Ratio - on output
Section 5.0 Over-all Performance
5.1 Gain (current, voltage, power) - maximum, nominal,
minimum at mid-band and other pertinent frequencies.
5.2 Bandwidth - maximum, nominal,.hinimum
5.3 Phase shift épecifications corresponding to baﬁdwidth
conditions.
5.4 Transient behavior (describe how measured and under
what conditions.
5.4.1 Turn-on - maximum, nominal, minimum
5.4.2 Turn-off - maximum, nominal, minimum
5.4.3 Recovery time
5.5 Stability - AC, DC, and temperature
5.6 Other
Section 6.0 Power Requirements
6.1 Power.Supply Voltage - tolerance and back panel
distribution and reference.
6.2 Power Supply Current Requirements - maximum, nominal,
minimum.
6;3 Circuit Air Requirements - Velocity, temperature and

dynamic pressure.

8/1/69 7
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F I CONTENT -
Cat. Subject Suffix SECTION 6
6.4 Over-Voltage and Under-Voltage Limits - (magnitude and
time.)
6.5. Power Sequencing - if required and justification.
6.6 Component And Transistor Power Dissipation - maximum
average, and minimum.
Section 7,0 Marginal Check Specifications
7.1 Marginal Check Voltage Limits - of the circuit are a 3
volt decrease toward ground with no catastrophic
R failures.
7.2 Marginal limits - of associated circuit family.
7.3 Dynamic Response - under marginal checking./,/”/
Section 8.0 Application Notes
8.1 How used
8.2 How tested 3
8.3 Special restrictions
, Q
8 of 8 8/1/69

Page

Date




CARD GROUND RULES [DEP [2-6230] 2

Cat. Subiact Sutfix

' ' FLYER PREPARATION AND SECTION §oq°
E Diwsmn PROCEDURES 5 A :
C Engmeermg Practice  CIRCUIT FLYER INTRODUCTION

1.0 INTRODUCTION

_ SPECIFICATION AND CIRCUIT

1.1 Circuit flyers are important communication documents providing
o a unique representation of circuits.

1.2 Each flyer is usually a collectlon of electronic components
: or elements connected in such a way as to perform a .
de31red function.

1.3 " The basic circuit flyer lnformatlon consists of ‘a standard
symbol schematic of the circuit, a logic block represen-
tation, and complete load check data. :

2.0  RULES

2.1 The- representatlon of single components by unique 01rcu1t
flyer block ID's should be avoided. All effort must be made
to include these components in the basic associated

' circuit flyers. If this is not possible due to card packaglng
requirements, the single component flyer “can be used. Load
. check data. and reference specifications will be required for
these 01rcu1ts,

2.2 .If a circuit flyer does not contain the information just stated
‘in accordance with the ground rules set forth in this in-
struction, it will not be acceptable; and approval of the
flyer cannot be given. .

2.3 Furthermore, if a circuit flyer is used on a card in any manner
. resulting in a.deviation in the flyer's schematic, logic
. representatlon, or load check data, it will be considered a
‘mlsuse of the flyer; and the card w1ll be placed on hold until-
the misuse is corrected.

Sttt ~ Ipept. 707 E. Fish. | 8/1/69 1 of 1
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CARD GROUND RULES EDEP 2-6230f o
SPECIFICATION AND CIRCUIT RAM Rl %““
L : FLYER PREPARATION AND t SECTION 322 -
E Division ' PROCEDURES : ot : ;
. . o o
| Engineering Practice ~ CIRCUIT FLYER USES - R

1.0  INTRODUCTION
| e B e e
Circuit flyers are used to provxde 1nformatlon in a standard.
form to the users specified in paragraphs 2.0 through 6.0.

2.0  CIRCUIT TECHNOLOGY

1. Standardization of circuits.

Lo 2. Reference document for determining card changes.

3.0 As REFERENCE FOR SERVICEABILITY

l.'~Source document for part of the 1nformat10n supplled
' to Fleld Engineers.

2, ‘Clrcult'loglc function.

- 3. Voltage and delay listings. IR

4,0 _DESIGN AUTOMATION

1. Ba51c requirement for full 1mplementatlon of Circuit Card
Design Automation (CCDA) and Solid Logic Design Automation
(SLDA) See Sufflx 1l and 4 of Card Ground Rules.

2. LogiC»block symbology used on systems ALD

3. Logic block symbology used on card ALD

b, Logic Test Data generation.

S. - Logic function and delay parameters for logic simulation.

6. Electrical data for load check programs.

7. Hardware connections and options for automated packaglng
: programs. .

'5.0 CARD LAYOUT

1. See suffix 1 of Card Ground Rules.

. 2. Communications link between card logic dlagram and card
schematlc.

3. Basijc input to CCDA programs.

4. "B" factor for calculating amount of decoupling need on card.

SLT {Dept. 707, E. Fish. | 1l of 2
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CARD GROUND RULES

CIRCUIT FLYER USES

Test Engineering uses the.circuit flyer as a prlmary source

It is requlred as input information to a set of computer
programs designed to automatically generate test and

The data is used in combination with a computer controlled
SLT Card Final Tests System .(SCFTS) for automated card
testlng and the locatlng of faulty components on a card.

~EPf2-6230 )
N AT SECTION | 22
6.0 TEST ENGINEERING
1.
document.
2.
analysis data for the SLT card. -
3.
4,

The test data is.also dlstrlbuted throughout the Corporatlon
for card testing at other Plants. See Suffix 10 of Card

Ground Rules.

Page
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Cat, - k Sutiject Suffix

SPECIFICATION AND CIRCUIT SECTION | o4

'~ FLYER PREPARATION AND
E Dwxsmn PROCEDURES
Engineering Practice CIRCUIT FLYER TYPES

1.0 UNIT FLYER

An electrical configuration of circuit elements which must always:
l. Perform the same unique function.
2. Exhibit definite input and output eharacteristics;.

‘3. Be retained in its original logie block form if it has the
' ~capability of being used in more than one application.

4. Be an electrically connected unit withoht segmented elementS;,

5. Be represented as a single block in its logic block represen-
‘tation.

- Example of a Unit Flver for an And Invert:

. ¢ Al — A
o ; ) |
n 4 A2 —|vd3AT g1
. L A3 o E"Jll~-* g2
‘ ' . ' e ne #

A n=1to 10 inputs ° |
r (See specified delays when n = 10)

e e FIGURE S

"NOTE: Decoupling capacitors which are used to decouple

© non-standard voltages or decoupling capacitors'which
are, at all times, required with a given circuit,
‘must be defined alone as a unit circuit flyer and
not 1ncluded with the c1rcu1t. :

2,0 COMBINED FLYER

1. A comblnatlon of unlt flyers connected in a manner to pro-

. vide a new unit circuit. (Not to be confused with grouping
%lyer ) The load check>data is not requlred for combined
lyers. . .

2. The logic block. representatlon of a comblned flyer is a
sxngle block.

SLT 1 D. 707 E. Flshklll 8/1/69
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DEP2-6230 {CARD GROUND RULES S _ l -
co Fsine  Jown §  SECTION 23..J CIRCUIT FLYER TYPES |

3. Reference to £he unit flyers which construct a combined flyer is
indicated by showing the interconnection of the unit flyer's
v logic blocks on the schematic grld sheet.

4. The com’ ° 77~ schematic is optxonal.

"Example of a combined fiyer.fdr a loadedléﬁd Epvert:'

Unit Flyer Combination:

Al- : - A
; A2 vgans Dt o 4+ g1
3 E—p2
. V61AB

FIGURE 2

Combined Flyer Logic Block Representation:
° . . ) L .

A A .

n 9§ A2 vk DL L g

‘ A3—+ o R 5
1 ‘

n=1 - 10'1nputs

* (asterlsk) following Block ID Code J.ndJ.cates a come.ned v
 flyer when shown at card level.

FIGURE 3

Paqe : Dote
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' CARD‘GROUND RULES IDEP §2-6230

CIRCUIT_‘FLYER TYPES SECTION 23 Yo Hsuject Sutflx

3 0 GROUPING FLYER

1. A flyer for De51gn Automatlon use only. One that consists of

' circuits represented on System Pages ‘in more than one logic
block, but which, without exceptlon are always found on the .
same card . .

2, Only two - levels’ of'loglc are allowed. The grouping flyers

' ‘logic block conflguratlon will be found on the card loglc
.page (ALD) but no reference will be made to the grouping -
--flyer block identification. The block identifications of
the'individual unit flyers must be maintained.on the ALD.

3. _ Circuits used on a grouplng flyer may never be used alone or
in other combinations other than in other grouplng flyer

jcomblnatlons.
Example:
(-
n < OR
UQ3AT
ry o
§ UQ3AI
-\

= 1 to 6 (blocks)

.FIGURE 4

\

Date Page




I [CARDGROUNDRULES F - T % .

DEP 2—6230§
sume- 1 - SECTION® §23 - CIRCUIT FLYER TYPES

(1N Subjact

4. The "OR" block is referred to as the object block of the group.;=
The object block must have symmetric=' inputs. Maximum number

of inputs is 6.

5.  The blocks feeding the object block must be the same identification
number. The grouping circuit flyer will state "Design Automation
use only, not for Logic Design or ALD usage."

.76. The load checking data-is not required for a grouping circuit
- flyer. ' : : - ‘

4.0 . INTEGRATED FLYER

1. An integrated circuit flyer is the representation of a circuit .
by a collection of 2 or more logic functions, under one title,
which has at least one single circuit element related to more than
one unit logic function or is such that inputs or outputs can
not be defined for unit level block symbology.

2. TIts existence can only be justified when the circuit under con-
sideration cannot be represented by any practical combination
of unique circuit flyers each having a defined -standard logic
function and direct correlation to the hardwaré components

contained in the overall schematic. ' o

3. The integrated circuit is an entity and cannot be broken down
in any form. ' ' : S
4. A unique circuit flyer for any of the logic block functions ‘contained
in the integrated flyer's logic block representation must not
 exist. Sequential block identification numbers will be assigned
to each block of the logic block representation; however, only
one circuit flyer schematic will be drawn.

. 5. An integr‘éted flyér must be completely packaged on only o'ne SLT' ‘
: card. : : > . ‘ o

6. bésign Automation and Test Engineering programs cannot automatically
' process integrated flyers; therefore, usage should be restricted.

Poge Date
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' B1

A1B

- o HCARD GROUND RULES #DEP §2-6230§ 2
CIRCUIT FLYER TYPES' . . | secTioN 123 eo  Hsmieer . fsurms
Example of an integrated flyer:
(B [*a
|g1A
(F) o U2¢AB
I . ’ ] - R ' . _:. PR
' A1C FF ' ‘ I
< (2) g1c
U2@AA B
A2C (6)
> g2c
(B) |* a
v2gap |A1B
‘ (F)
| |
FIGURE 5 -
Date Paqs 5
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' » ' T . . Cat. Subiject Suffix
o - SPECIFICATION AND CIRCUIT SECTION | 24
ivigi FLYER PREPARATION AND
E Division oxoCeoorms SLT, ASLT, SLD, ANALOS
Lt Engineering Practice CIRCUIT FLYER FORMS

1.0 SINGLE PAGE SCHEMATIC SHEET (Figure 1)

Form Number:

- . M-30-1872-1
2.0 'EXTENDED SCHEMATIC SHEET  (Figure 2)
: . "' Form Number: |
" M-30-1873-1
3.0 LOAD CHECK SHEET ' (Figure 3)

Form Number:

- D-1874-0

4.0 EXPANDED LOAD CHECK SHEET .  (Figure 4)
| Form Number: o

@ - pois3s

5.0 HISTORY SHEET ' ' (Figure 5) -
’ Form Number:
0 M-30-2053-0

6.0 INSTRUCTIONS

1. When ordéring forms, specify either linen or vellum;
2. Forms can be obtained from Dept. 707, East Fishkill.

3. All forms for processing must be reproducible copies.

. SLT

Applicobility
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*5;7::';;__,62305 5 LCARD GROUND RULES ¢
. ?S;””' boutiin SECT'OR’ L‘, g CIRCUIT FLYER L‘ORMS
SINGLE PAGE SCHEMATIC SHEET .
D ‘ : 3e4-_ _ _ _-_
» - | | » PART NO.
f IBM CIRCUIT FLYER -A BLOCK 1D,
; JTiTLE PAGE NO.
| BLOCK cLASS CONTROL CODE
- ‘BLOCK STATUS GROUPING
PACKAGING ;
» *-'.‘gz34567ss’ouuztautsusnnen :
A
: c
oo
{ , - —
e |
e
; .
i ' R
] 2
! -
M
« 1L z
DESIGN AUTOMATION BLOCK REPRESENTATION ’
REF. CKT. SPEC. P/N €c. DATE £C. DATE
MADE BY ORIG. APP,
TECH. APP. RGBS APP,’
D.A. APP. T.E. APP,
' : .
FIGURE 1.
Poge 2 Date
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|

CIRCUIT FLYER FORMS - SECTION  § op loo  Msuvpsr . lssti
EXTENDED PAGE SCHEMATIC SHEET
C ! S-4-_ _ _ _-_
4 ‘ PART NO.
IBM CIRCUIT FLYER-B BLOCK 1D,

[ TiTLe | PAGE NO. f
| BLOCK CLASS CONTROL CODE ‘
' BLOCK STATUS GROUPING

PACKAGING ' g
I 2 3 4 8 6 7 8 9 10 I 12 13 14 15 18 17 18 19
| . .
¢
€ ;
f [y :
. “ :i
;
K
S 2 .
§ , o
]l om il
.. 3| .
!
‘ |
a r
R . :
§
8. i
z‘
RI7. CKT. SPEC. P/M. X | pate ‘
.
FIGURE 2
Date Page 3
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CIRCUIT FLYER FORMS

0

| "LOAD CHECK SHEET

' .. g B
PART NO.

~ ~
IsM CIRCL.. . ... BLOCK 1D

[riTie ~ | PAGE NO 1
: - CONTROL CODE ‘

O

; ‘ . : ' A LOGIC FUNCTIONS FUNgngS

OX>PR

oz
oxX»

'

D0

C X
wmnz
~xoi
BMIX <0
oM xm
LY LX)
moo o
ozmcm
OO'OO

o

-
X
o 30
L& 4
oz»

o
mZOZ

DELAY OELAY LIMITS
usED BY| 8" NEY 48" NET

3LDA 8c we ec wC \ o
! CWTPUT A REALISTIC ESTIMATE OF MACH'NME CIRCUIT .

BISING © SPEEDS SHOULD BE OBYA'NED FROM TME

©FTPUT LOCAL MACHINE TECHNOLOGY GROUP .

FALLING , (DA USE BNLY)
"B" FACTOR LOAD CHECKING DATA DOES NOT APPLY , '

. ' N £
MAXIMUM MiNIMUM AVAILABLE MINIMUM MAXIMUM MINIMUM ' ;
VOLTAGE VOLTAGE SOURCE SOURCE . LORD LOAD

{voLTs) (voLTs) CURRENT (MA) | CURRENT (MA) | CURRENT (MA) | CURRENT (MA)

DELAY PARAMETERS D DOES NOY APPLY

-pw
rvo
-0

Dot
COUNT

w : 3.
LEVEL . . - ‘ i i
DOWN ' o R
LYVEL ' : - ' : "

upP . - . Lo L .

LEVEL v : ) _ :

’ DOWN | L

Le Vel : . . : : ; o
up
: LEVEL
! DOWN
 LEVEL

w
LEVEL ;
oOWN . - {
LEVEL - |

'ON 1yvd
o

w
LEVEL
“BOWN . !
LEVEL v !
- SPECIAL DORIVING RULES:

REF. CKT. SPEC. P/N ’ EC. . DATE
D« 1874-0

FIGURE 3

Page i1 '00'0




ICARD GROUND RULES |DEP £2-6230

- T FLYER FORMS '
CIRCUIT ¥ | L SECTION oy Heor Powun  dsui

EXPANDED LOAD CHECK SﬂEET

| . ‘ o A PART NO.
i R~
IBM CIRCUIT FLYER-C SLOCK 5
{TiTLe R , PAGE NO. ,
N ' CONTROL CODE
K] . ! DoT
) - LOGIC FUNCTIONS FUNCTIONS
, G1C € ' '
: ro L:r:'\.m_ ol x | € €
Y R N N | T]T |V ]]Oo]fvVv |O. 1 N
. AN A 1 |R|o|w]E]|]€E|fD|E|D Tlo |~ | a 0
N L INJO|N]O|N]|E|N]|E|NIN]OD | N]D|[O|T |H]R]V N | O N
: NO. olmjOo|R|V|s|t|rR|OD|[E]E|]OJOJE|HMW ]I |c|c]|o]|rR]|E
i
i
. DELAY | DELAY LIMITS D i
* usep ByY] 8 NET 48" NET DELAY PARAMETERS DOES NOT APPLY ‘ ‘;
i ouTPUT SLDA | BC wc 8¢ e A REALISTIC ESTIMATE OF MACHINE CIRCUIT ’ i
: RISING : SPEEDS SHOULD BE OBTAINED FROM THE i
) OUTPUT T LOCAL WACHINE rEcw«OLo‘cv GROUP. !
: FALLING (DA USE ONLY) ;
A ‘ “B" FACTOR __ LOAD CHECKING DATA DOES NOT APPLY i
: x
i ]
| SPECIAL DRIVING RULES: %
; |
i
i i
P v
i
i
i
ol !
; - =3 I
s Pl {
i i
} H
z| |
' of |
!
‘4
i
|
i
! :
. | REF. CKT. SPEC. P/N .- JEC. DATE

D-1334-1

FIGURE 4
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JCARD GROUND RULES

SECTION | 24

CIRCUIT FLYER FORMS

- et g

HISTORY SHEET

CIRA

ENGINEERING HISTORY [PART NO.

CONTROL CODE

ITiTLE

PAGE NO.

PAGE

DATE EC.NO.

- DESCRIPTION

APPR.

** [maDE BY

{TECH. APP ]Ec. LEVEL

"ON 1¥vd]

M30-2033-0

~{oriG. app

Date

FIGURE 5
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Cat. Subject Suffix

.~ SPECIFICATION AND CIRCUIT SECTION | 25
e FLYER PREPARATION AND | ,
Division  pyocepures

- Engineering Practice  CIRCUIT FLYER PREPARATION

1.0 BLOCK CLASS

© The block class falls into one of the following categories:

1.

©2.0 - BLOCK STATUS

Standard Circuit - Any technically approved circuit
which is intended for use in more than one product
type and/or possesses significant potential for multi-
product usage. : o

Special Clrcnlt - Any technlcallj approved circuit
which has usage in one product only and is not intended
for multi-product use.

Experlmental and/or Controlled - Any circuit which has
not been completely reviewed and/or approved for Field
shlpment.-

The block status falls into one of the follow1ng categorles.»

1.

2’

.Actlve (Standard or Specxal) Any c1rcu1t whose usage

is ‘encouraged.

Restricted (Standard or Speolal) - Any technically ap-
proved circuit whose usage is not encouraged due to
one of the follow1ng reasons: :

(a) Restricted components.

(b) Components with low avallablllty

(c)  Special component geometry causing manual assembly
or other special mounting procedures. '

 (d) Special component geometry causing spec1al place4l

ment of a card (using the circuit flyer) in a . ‘
machine not covered by the SLT Card Ground Rules.-

(e) Other characteristics with which indicate the
circuits usage should be restricted.

Obsolete - Any circuit through engineering review that
has been found to have no application in present or
future products. Engineering documents are maintained
at the obsolete level.

An asterisk in Block Status is carried on all unreleased
Circuit Flyers to fulfill an automation requirement for
data 1n this field.

+

Appticability
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CARD GROUND RULES

CoLjo-lE30 = :
seon UIT FLYER PREPARATION . .
LA SECTION 25 {CIRC o

Prior to partltlonlng, certain clrcult conflguratlons must be
associated together (See Grouping Flyer). The space labeled
"Grouping" on a basic flyer must contain the block identification
.numbers of grouping flyers on which the basic flyer is used;
otherwise, the work "none" will be wrltten. This space on a-
grouping flyer will be left blank.

-CONTROL CODES ' o : ‘.
AD . . Mohansic '
BR o Burlington, Vermont . i -
) BM Burlington Memory o R .
(0] : Boulder, Colorado ' '
CM " Boulder Memory ‘
EC "~ Endicott Components Division :
“ED - Endicott Circuit Technology (SDD)
“EM- - . Endicott Memory* .
"~ EP Endicott Product Englneerlng (SbD)
EQ Endicott Test Equipment ’ '
. ES : Endicott Special Card Engineering
FD - , France-Paris Military -~
FR : France - La Gaude o .
GL . " . German Lab - Boeblingen ‘ .
HO - -~ Uithoorn, Netherlands (Holland) : P
-HV Huntsville, Alabama
"KM Klngston Memory
KN . _ Kingston Circuit Technology
"LX . Lexington* o
MD Gaithersburg, Maryland (FSD) ' . ‘
NL Sweden (Nordic Lab) o ~
oW . - Owego, New York
. PC - Components Division (E. Fishkill) Do ‘
.PD Poughkeepsie Circuit Technology -
PM Poughkeepsie Memory ®
PP : Poughkeepsie C. E. Equipment.
"RA Raleigh, North Carolina
RO _ - Rochester, Minnesota
sb San Jose, California
SM San Jose Memory¥*
TA - - Austin, Texas
UK : United Kingdom (England)
ZD Boca Raton
DD : : Princeton, New Jersey

* Indicates shown for reference only. These codes
are no loriger being used. : ' .

*

Page
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4.0

5.0

6.2

6.4

'_ECARD GROUND RULES #DEP §2-6230 5
CIRCUIT FLYER - . | secTioN  }25 Moo Bomed Lot

PREPARATION

BLOCK TITLE

‘This is an informative brief description of the circuit.

The name should be closely related to the circuit function
code. All flyers containing SLD Module Packaglng should
indicate SLD proceedlng the title.

PART NUMBER

Each circuit flyer will have its own unique part number.

REFERENCE CIRCUIT SPECIFICATION PART NUMBER

Reference circuit specification part numbers must be specified
for controlled and formal release circuit flyers. This part

" number will cross reference the flyer to the circuit specifi-
. cation and is the part number of the circuit specification.

‘Controlled and formal release circuit flyers must have a com-
" plete circuit specification released prior to the release

of the affected SLT card(s). - =

With the exceptlon of combined flyers, all Cchult flyers
pertaining to the same circuit design will have the same
Reference Circuit Specification part number. Combined flyers
will reference the unit flyers which it consists of, and in
turn, the unit flyers will reference the circuit specification.

An exception to this may arise when a comblned flyer provides
a new function. Examples might include a latch constructed
from several logic functions or a single-shot fabricated

from combinations of logic functions.

BLOCK IDENTIFICATION NUMBER ," B

The Block ID Number is flve characters of the form "ANNAA"
(A=alphabetic, N=numéric). The coding scheme follows the-
Data Classification System .(DCS) Corporate Standard. The
first character is alphabetic and designates circuit family.

Family .-. - . First Character DCS Code
ANALOG 0] 2600
SLD-100 R . 2900
SRETL-General S -+ 4000 .
SRETL-30 T . 4100 .
SRETL-5-12 U 4200 - .-
SRETL-700 v . 4300 -
MONOLITHIC W + 4100
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The second and third characters are numeric and de51gnate the
general type of circuit:

. 03 - Logic Clrcults and Extenders

05 - Voltage Translate and Converter Circuits
06 - Transmission Line Drivers and Receivers
07 - Sense Amplifiers '
10 - Inverting Drivers less than 50 ma

11 - Non-invert Driver less than 50 ma

'15 - Power Driver more than 50 ma

16 - Magnetic Head and Core Driver
20 - Triggers, Flip Flops, Polarity Holds, Schmldt Trlgger

- '21. - Single-Shots
.22 = Oscillators

25 - Regulators, Clamps Clippers, and lelters
29 - Analog Circuits - Reference Power Supplles
32 - Gates o ,

40 - Special Circuits

45 - Delay Circuits

.55 - Indicator Circuits

60 - Integrators and Filters . ‘ T SN
61, 62 - Components

63 - Reed Relays

65 - Functional Card
66 - Fiz=ld Replacement Card

NOTE: For analog 01rcu1ts, note the the dlstlnctlon between
05, 62, and 63 1n DCS 0-0106 under 2600 category.

The fourth and fifth characters are alphabetic and. prov1de an
individual 1dent1f1catlon within the general type of circuit.

The fifth character is also used to identify sub-circuits 1n the

case of integrated flyers.

A circuitnwith_variable number of inputs will retain the,gaﬁe‘
block ID number providing these inputs are symmetrical.

PAGE NUMBER

. [y o . L
Pages are numbered in ascendlng order starting at l. Reference
w111 be made to the total number of pages. ‘ o

- Example: 1 of 3; 2 of 3; 3 of 3

DATA CLASSIFICATION SYSTEM (DCS) CODE

The description of the DCS coding system appears in the IBM
Corporate Standards, Section 0-0-0106.

Paqe
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ENGINEERING CHANGE AND DATE

EXPERIMENTAL

The change level for Experimental flyers consists of the date
of initiaticn followed by an alphabetic character. The date
and alphabetic character is updated each time a given flyer
undergoes a change. :

Example: 1/12/65A.is the initial level.

1/16/65B is .the first change to the flyer after
: _itsb¢rigin9

CONTROLLED

The change levels for Controlled release circuit flyers will
be of the form NNNNNN (N - numeric). The release or change
date will accompany each engineering change number. Blocks
of numbers are obtained from the Corporate Circuit Flyer
Group, Dept. 707, East Fishkill. _

FORMAL

A six digit numeric change level will be asgignedeéﬁ'the time,'
the flyer is to be formally released. Blocks of formal .release

. numbers are obtained from the Corporate Circuit Flyer Group,

Dept. 707, East Fishkill. The release or change. date will ac~
company each release number. ‘ o

APPROVAL SIGNATURES.

All approvals are mandatory for the circuit flyer to be a valid
document and must be completed before the circuit flyer is re-
leased by the Corporate Circuit Flyer Control Group in East
Fishkill. The only exceptlon to this is when the facilities
are not available locally; in which case, the Corporate Clrcult
Flyer Group will furnish the facilities.

1.
2.
'30

4.

Made By - Designer's Signature.
Originator Apprcval - Design Manager's approval. .
Technical Approval - Respon51ble manager in Circuit

© Technology.

Design Automation Approval - Approval by the local

Design Automation Group indicates that the circuit flyer
format is compatible with the SLDA and CCDa programs
and/or that the flyer has been put on the Circuit Master -
Tape (CMT) and is available for use in SLDA and CCDA pro—
grams.

Test Engineering Approval - Made by the local Test Engi-
neerlng representative. Approval indicates that the flyer
is compatlble with Test Engineering's requirements.

03/1/6 9 B PoouS
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6. Field Engineering Approval - Approval by Field Engineer-
ing Representative indicates appropriate Logic Symbology
has been assigned, and Circuit Flyer does not violate
Corporate Logic Standards.

12.0  CIRCUIT FAMILY

12.1 . Filled in the reserved space to the left of the "Title" box. rThe
circuit family types are:

SLD - 100 ~ ... 'SLD = 30 SLD -~ 700 . '
SRETL - 5 - 12 ' S " .
SRETL - 30 :

-SRETL - 700

SRETL - General - . _ : : :

Monolithic . o : . - ‘
Analog ‘ L : S

12.2 The circuit family SRETL (Screened Resistor Epltax1al Tran51stor o
Logic) will function with more than one circuit family or for cir-
cuits that cannot be purely classified in the existing. specmflc
families. :

13.0 PACKAGING
13.1 - This section is reserved for the SLT and R/C module part numbers
relative to the "M" number identification given to them in the
schematic section and module part numbers used for extending and
alternate packaglng. ;

13.2 Alternate Packaglng w111 be allowed provided the following condltlons
are adhered to: : . .

1. Components of the same nominal value but having more rigid
tolerances can be used as alternates provided no circuit
performance degradation occurs (i.e., a 1% Resistor can be
used as an alternate for a 5% Resistor). ‘.‘

2. Components may be used as alternates when the nominal value
is different, but yet falls within the tolerance of the ori-
ginal design values. The tolerance of the alternate in thls
case must keep the component within the original design

. parameters. :

- 3. For alternate packaging of components with different tolerances
(modular or discrete) the maximum tolerance range must be shown
on the schematic.

4. Exact replacements can always be used as alternates.

6 8/1/69
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13.3 -There must not be packaging options between signular components
and multiple component equivalents. That is to say, multiple
component equivalents must not be used on an SLT card to imple-
ment components shown as singular. components on the circuit flyer
schematic. The only exception to this rule is when the equivalent
can be_ obtained by using only one module, and only if external '

. . connections to the module are not required in obtaining the equiv-
alent (that is, the equivalent circuit can be obtained by connect-
ing to two pins only)

GOOD CHOICE . - . Described as being contained
" in an R/C module on the flyer
‘ schematic.
500 1000 >0 -
GOOD ‘CHOICE - . = NOT A CHOICE
1000 25 250 250
) FIGURE 1

13 4 Alternate packaglng will be indicated in the packaglng
section and not on the schematic. :

NO . YES

" M4 of M5 ‘ . M4
- NN/

M6 ) -

or M5 |

M7
M4 = 2390616 M4 = 2390616 or
M5 = 2390630 2390630
M6 = 2390423 . M5 = 2390423 or
M7 = 2390420 . : 2390420

FIGURE 2 8/1/69 7
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13.5 'The schematic must be drawn to show the maximum number of input
diodes present as a group in any component which may be used to
- package the circuit. (Excludlng extend diodes.) All choices of
components will be listed in the Packaglng Section.

14,0 SCHEMATIC USAGE

14.1 The schematlc will be drawn on the grld format of the cmrcult
flyer schematic sheet. .

14.2 The single page schematic sheet (Form Nob. M=-30-1872-1) should be
- used only when the entire circuit can be contained by one page.
For any additional pages, use the extended schematic sheet, Form
No. M-30-1873-1.

- 14.3 The ekpanded schematic sheet or extended schematic sheet should . "
- not be used until all efforts are made to draw the 01rcu1t on the
single page schematic sheets.

14.4 The schematic should be limited to as few pages as possibie..

14.5 Use of the Expanded - Schematic sheet must be limited to only cases

: - where its use is mandatory for ease in reading the circuit. The .
present CCDA programs can not handle more than 9: circuit flyer sche-
matic pages. - .

15.0 SCHEMATIC GRID RULES

15.1 For proper schematic symbols, refer to CES 0- 1001 000 Sectlon S
(graphic symbols)

15.2 CIRCUIT LINES - Must be at right angles and terminate in a grld
square. 4

- 15.3 NODES, COMPONENTS, AND ELEMENTS - Shall be contained within grid
- squares. Types of components that can be shown in one grid square
must be shown in only one. : ,

g ol I o O B

FIGURE 3

) 8/1/69
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15.4

9 . 15.5

~ARD GROUND RULES DEP §2-6230f 2

Only one node, component or element can be contained within
a grid square. ' . :

l.
T -
|
& | A L.l lves
Mo vl
fIGURE14

-

ELEMENTS THAT REQUIRE MORE THAN ONE GRID SQUARE FOR THEIR
SYMBOL - Must be enclosed with solid lines. Components in
this category are transformers, delay lines, tapped inductors
and switches. (Transistors require more than one grid square -

but are excluded from this rule.) These solid lines must be
. drawn between. the grid lines and must enclose a rectangular
- area. The solid lines will occupy grid squares; therefore,

no other element may be drawn in its location, Any component
pin identification required will be noted outside the solid
boundary line and the pin number encircled. Solid lines are
drawn such that no leads are drawn through corner grid squares.

- For example, a four-leaded transformer will be enclosed within

a six-grid square solid line and will be properly numbered,
relative to connections. : ‘

r
¢
<

| ‘ 8/1/69 :
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15.6 HEAT SINKS - will be indicated by a dashed line drawn around the

' . discrete transistor. This dashed line must be placed between grid
lines and drawn such as to complete a rectangle. This dashed line
will occupy grid squares; therefore, no other element may be drawn
in its location. The part number will be referenced to the heat
sink by writing the word "heat sink" with the part number directly
below. An arrcw will be drawn to point to the dashed llne repre-
senting the heat sink.

P
RN HEAT SINK | Qn = Transistor Designation ‘
| | ; .
| on (7| (PART NUMBER) | nnn = Type Number
;. ‘ '— ! ] : .
- 4P | .
| |nnn| | S g
1 —
¥ | ) .
L-_}i J -

FIGURE 6

15.7 COMBINED FLYER LOGIC - is drawn on the schematlc grld format as
- follows:

l. Logic blocks are drawn on grid lines and input/output and
interconnection lines between grid lines.

2. The same rules as for the D/A block representation are used,
excluding the line positioning and intersection of input/ ’ "
output line rules to 1dcnt1fy the logic blocks. '

- 3. A schematic showing actual elements that perform the functlon
represented by the loglc blocks is not requlred. B

EXAMPLE:
' . . . I ‘ -
Al A
TP3MA P>~ 1o
2 g < g1
R
A3 T61AA
FIGURE 7

10 8/1/69
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15.8 - -SPECIAL GRID RULES FOR THE EXPANDED SCHEMATIC SHEET - Elements
. o such,as resistors, diodes, capacitors, and fuses are ‘allowed
Y 77 - -in grid rows 1 or 19 if drawn in their vertical position and
in grid rows A or S 1f drawn 'in- thelr horizontal position.
(See Flgure 8.) . .

1. A transistor can be placed .in grid rows 1 or 19 only if
the base lead is facing opposxte the page divider.

. . S (See Figure 8)
" 2.  Grid squares at thé ihtersection of pages 2, 3, 4, and 5
- may contain the intersection of two lines at right angles;.

S R ~ interconnections between (only) adjacent pages, pin boxes
. ' - and voltage ground pins. .(See Figure 8)

Example 6f allowable conditions on the Expanded Schematic Sheet:

'Qn‘u‘Transistor Designation

nnn = Type Number

-

wa 5 _1 ;—Ro'v}'”i””'” T

Q)46

® | mE3—| | N | ~—PAGE 4
BT | ' <TROW § |

Py ; OVYQ |=—rowa
| i

: . On | e !

y o1 1§ o
s —dplt SRR

U PAGE 2 1 = S

nnnf - | =T PAE 5 5

FIGURE 8

Do?n/l/ 6 9
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SCHEMATIC GRID RULES (continued)

15.9 . PAGE CROSS REFERENCING

15.9.1 Cross Referencing is required to identify lines which are common ’
but not drawn on the same schematic sheet or located on non-
adjacent pages of the extended schematic sheet.

"15.9.2 A continuation mark. ( ) will be placed at the end of both

the "TO' and "From" line.’. "Two systems of line referencing now
exist. Fither system will be acceptable at the discretion of -
the local flyer group." : : .

15.9.3 System I - Reference will be made by placina the page and grid
coordinates in the form NNNA(N - numeric, A - alphabetic) of the
* "{o" line with the "from" line and vice versa. The first numeric
» is the page number. The second and third numeric is the X- ’
- ‘coordinate of the grid square containing the continuation mark.
' ‘The. alphabetic character is the Y-coordinate of the grid square
containing the continuation mark. '

115.9.4 System II - Referencing may be accomplished by noting the same
‘ two digit grid coordinate above the end of both the "From" and
the "To" line segments referenced - Use the grid coordinate of
the nearest component in the "From" page net. ' To complete the
~ referencing, indicate the referenced page number beneath the end
of the line. (i.e. Page Two References to Page Three, and Paae
‘Three References Back to Page Two: The referenced arid coordinate
is the same on both pages. This allows quick and easy reference
without resorting to tracing out grid coordinates as in System I.)
- This rule does not applv to interconnections between adiacent :

- pages of the.Expanded,Schematic'Sheet.' o

12 8/1/69
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Example of cross referenc:.ng between schematic sheets or between.
non-adjacent pages of the expanded schematic sheet:

3A

2R
28
1A

"1C

M

9

10 .

&

:
4

b

R

s
3%

. FIGURE 9

8/1/69
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15.10 INTERCONNECTIONS BETWEEN ADJACENT PAGES OF THE EXPANDED

SCHEMATIC SHEET - are made directly by continuing the line
‘through the page divider to the desired location on that page.
Restrictions to this method are that connections between two
lines (nodes) must not be placed in the grid square adjacent to
the page diwvidor, ‘ :

Examples of good and bad interconnections between adjacent
pages of the expanded schematic sheet:

1 17 18 19 1 2 3 19 :
3 35 ﬁ%} 1A
THGAL _
3B » %{ 4B
. gg +_a VIOLATION ?? " ue

o © FIGURE 10 -

15.11 PIN BOXES

15.11.1 It has been established thatﬁpiﬁ'boxes are not required when
. modules and module portions. are -identified by "M" numbers.

15.11.2 If there exists the possibility of extending a logic function,
: the "extend" module pin must be represented by a pin box.

Extend diodes must not be shown (diodes that would be obtained’

from an additional component). ‘ ‘ B , ‘.

A

!., 14 "5’)0‘{3/1/69 !
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15.15.4 Unapproved components will be denoted by placing a (U)

‘ - in parenthesis after the part number, restricted components -
by placing an (R) in parenthesis after the part number, and -
controlled or C-status components by placing a (C) in -
parenthesis after the part number.

15.16 DISCRETE COMPONENTS

. 15.16.1 Resistorg - Show the power rating, ohmic tolerance, value,
- and IBM part number. - If all or the majority of resistors
have the same power rating and ohmic tolerance, it may
be indicated by a note. All other resistors will be completely
1dent1f1ed as indicated.

" 15.16.2 Capacitors - Show the capacitance value, tolerance, its
' IBM part number and polarity if polarized.

15.16.3 Tran31stors and Dlodes - Show IBM type and part number.

15.16.4 All Other Components - Show proper identification for that
" type component and its IBM part number.

15.16.5 Pomponent Identification - Will be 1mplemented by plac1ng the
. notations adjacent to the symbol. No strict rules need be
followed other than the fact that the notation be easily
~associated with the element being identified.

Example:

\ IR o ' o ’ 20 OHMS -
. ‘ ‘ - e 1/2 W,£5%
- : L ' R 216“27 (R)
° . o
FIGURE 13

. 15.17 - MODULAR COMPONENTS

15.17.1 The IBM part numbers for the module will be entered in the
‘ section entitled "Packaging." : _ .
'.15.17.2 ‘Each module sectloﬁ“(group of elements contained in a module)

must have a unique "M" number assigned to it in the form
MN (N - numeric). : '

’he A..‘: : ; +
3 . !

Date . 8/1/69 Poqel7
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Exampie:

B St o ‘ : © o +6V.

-3V

FIGURE 12 ] o ‘

15.12.4 A separate voltage or ground pin must be  shown for each module that
3 is tled to a voltage or ground.

15.13 . INPUTSAAND OUTPUTS

15.13.1 Schematic inputs and outputs must be labeled to be compatible
, -with those on the Design Automation Block Representation. ' . é%@

©15.13.2 Inputs must be shown at the left and outputo at the rlght.

15.13.3 Input and output line termlnatlons must have a small open'
‘ circle. ‘ .

15.14  TEST POINTS | . - [ 3

Test points will be coded as outputs and must be labeled to
be compatible with the corresponding test points on the Design
Automation Block Representation. ‘ .

15.15 GENERAL COMPONENT INFORMATION

15%15.1 All components on a controlled or formal release circuit
: flyer must bear a final part number. This is to insure that
' component and component hardware will be available when a card
using these parts is ready for release to Manufacturlng.
(See Section 26, Paragraph 1. 0) :

15.15.2 Components ‘with development part numbers may only be used on .
P - experimental circuit flyers. ‘

15.15.3 Components. with controlled (C-status) may be used on controlled
.. or experlmental flyers.

3 ’ | S o o o - ﬂ!?l

16 8/1/69
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Example of typical circuit

36 0 |6
3.9K
19 1/ 55 Q.
resT | %> 216458 jon'|
2 4 £ 330 4
Mo sV P 3501799
‘ aofKo-+¢ | = - |nnn|
. ! ; . -
Aol L] egeRM Y
i ‘ ‘ bt
A%%4G j v T e q%Ji '
i o ‘t"100»_'9_, : g 1/4 W,5%
— - 1/20,5% YT 53015177
T | PR
| 213536 — 300PF t.
g2, 1= 35042
) N B )
FIGURE 11

15.12  VOLTAGE AND GROUND PINS.

15.12.1 Voltage Lines - 'Will be represented by plading a small
' open circle at the line termination with the voltage
polarity and value easily associated with it (See Figure 11l.)

15.12.2 Ground Lines - Will be represented by placing a ground
Co- symbol at the line termination (See Figure 11.) -

15.12.3 For Reading Convenience - It is a good practice to have
~ positive voltage on top and negative voltages and ground
symbols shown on the bottom.

8/1/69
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15.17.3 Reference will be made between the "M" number and the component
: part number in the Packaging: Section. In the case where dupli-
cate modules or module sections require individual "M" numbers,
each individual "M" number will be referenced to the same module
part number. RPN ’ :

Example: (M1, "7 - SLT Module 361479)

15.17.4 SLT Modules - A portlon of a circuit contained in an SLT. module
must be enclosed by dashed lines and identified by a "M" number. .
This dashed line will be drawn between grid lines; however, will - .
not restrict a grid square. This is to say, an element, compo- . -
nent, node, etc. may occupy the same grid square as this dashed
line. . ;

15.17.5 Resistor and capacitor values will be shown. - For alternate ‘
packaging with different tolerances see paragraph 13.2.

15.17.6 For a complete circuit using one SLT module, see example in
© Figure 14. You will note that only passive components require
component value identification. ' Since the semi-conductors are
'SLT chips, they need not be identified. .
Example of a circuit contained in one SLT module:
+6 1 -
i I_"g
2K Oon
oK e P
‘.lrm g AQO_—K}——$ 3.6K% nnn ) ) . : . .' ) W
o | v 1 |
- - a3 _m éB ) o R

Q

, FIGURE 14

15.17.7 See example of a typlcal circuit (Figure ll) for a portion of ‘a
circuit contained in an SLT module. You will note the dashed lines
-drawn between the grid lines around the elements contained in that
.component. The "M" number must be placed inside the dashed lines
to relate the elements to a specific module.part number.

15.17.8 'R/C-Glazéd'Modules - Elements contained within a R/C module are
not to be enclosed within dashed lines.

15.17.9 Each element of an R/C module is 1dent1f1ed by a unique "M" number

‘and. value. o 4 .

18 8/1/69
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15.17.10 In the case where the circuitry is such that there is only one
application for the modular elements, the whole module will be
referenced by the same "M" number. ‘

15.17.11 The representation of resistors and capacitors in this type of
module is shown in the example of a typical circuit (Figure 11).

‘ "16;0 -DESIGN AUTOMATION BLOCK REPRESENTATION
l6.1 - ‘Logic representation of computer circuitry, designed for use
- - .within the limitations and subject to the requirements of the
' © . " SLDA and CCDA programs as they exist at this time.
16.2 For ground rules on logic block symbols, use of the wedge to

"indicate polarity, and use of symbols to indicate positive

and negative going shift through AC coupling, see Corporate
Engineering Standard 0-1046-3, 0-1046-5, 0-1046-17, and/or

SLT Card Logic Diagram, Suffix 1. o 4

INPUT AND OUTPUT LINE NUMBERS '
- The block will be drawn with inputs on thé:left edge and
outputs on the right edge. o :

- 16.3.2 Each block must have I/O numbers assigned. The outputs are
numbered @1 through g9, and #. The maximum number of outputs
is 10. Inputs are labeled Al, A2, Bl, Cl, C2, etc. - letters
A through Z excluding I and O may be used. The maximum number

" . of inputs’is 24, .. - ' '

16.3.3 When Inputs Are Interchangeable - The first characters of the
: - interchangeable inputs are identical; example, Al, A2, A3." o
The symmetrical inputs must be numbered consecutively and have
" their line positions adjacent to each other. e

-16.3.& When Inputs Are Not Interchangeable - They must have a uniqﬁe
first character, example, Al, BL Cl. v ,

16.3.5 Line Drawing Positions - Blocks which have non-interchangeable
- 1nputs must have an asterisk (*) in the first position of the
block symbol and the input line drawing positions must be -
specified. . o

16.3.6 Output line dréwing positions must .always be’ShoWn'whéh there
' are two or more outputs specified. ) . '

Date 8/1/69 Page 19
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Example of non—lnterchangeable lnputs and multlple outputs /'

Asterisk in Position 1 -~ Vertical Line

S B A ) M O IO N

o oom A (F;\ : (6;\\ @2

Vertical - - Input drawing ~  Output drawing
Iine . . ~positions -~ positions -
FIGURE 15. )
o164 VERTICAL LINE INTERSECTION OR NON- INTERSECTION OF INPUTS AND
OUTPUTS .
S oo 16.40) Intersect - If a vertical line intersects the I/0 lines, the

,sxgnal p01nts may be brought out to a card pin.

C16.4.2 Non-Intersect - If a vertical line does not intersect the I/O ®
P Iines, the signals will never be brought out to card pins.-
An example of this is-'on grouping flyers.

1l6.4.3 Extendable Inputs

1. No circuit flyer may have more than one set of extendable
1nput lines.

2. Extendable input lines must be grouped together.

3, The first such extendable block line must be line Al which
. may occur in any line position.

‘Q., Non-symmetrical block lines may precede or follow the set of
extendable input lines, if any. (See Figure 16.)

5. For circuit flyers to be used in card ALD schematic applica-
tions an extend output should be used to ihdicate the extend _
‘ capablllty of inputs which exceed the maximum number of 1an%ﬁ;
- in the main module. (See Figure 16, Example C)

20 8/1/69
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~ Exaﬁp1e.B: _ "vBl

16 . 50
16.5.1

16.5.2 -

16.5.3

*Exampie'C:_ 

Example A:

ECARD GROUND RULES EDEP

| secTion 25 e

Subject

2-6230f 2

Suffix

Bl
B2

(B)

(C)

(D)

. Al —
n A2
A3,

(E)

- n=1 to 22

(a) [

Al

(B)

. n{ A2

(C)

A3

(D)

Gl

(G)

Hl

(H)

n=1 to 5

- Al

A2

A3

FIGURE 16

 TEST POINTS'

Test points will be indicated when they originate within a
circuit. They should not be used by systems designers in

their logic design. (Note:
when they originate between

Test points will be treated

.number of test points is 9.

point output line.

They will not be indicated"

circuits.)

only as outputs.. The maximum

Indication will be made by placing the letter "T" in the

right-hand edge line of the block, adjacent to the test

8/1/69
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IDEP:2-6230f 2 KCARD GROUND RULES ' E :
3 IRCUIT FLYER PREPARATION -
%cu. gsublm Suttix SECTION 25 ¢ IVO

16.5.4 The test point line will be given a signal point 1dent1f1catlon
number.

Example:

a1 21
T 22

e

" FIGURE 17

16.6 EDGE OF BLOCK CHARACTERS

See Corporate Engineering Standard 0-1046-3 for 1nstructlons on o
use of wedge (DN ), non-logic connections (X), AC coupling (N or P),
and extender (E). Also refer tn suffix 1.

- -

17.0 LOAD CHECK SHEET

Must be complete for each 1nput and output (except test p01nts) on
- all controlled and formal release circuit flyers.-

17.1 LOGIC FUNCTION

17.1.1 Informatlon in this section of the logic check sheet is used by the
S DeSLgn AutOmatlon Block check and simulation programs.

NOTE: ~ (wedge) = least p051t1ve logn.c level. ,' o ‘ .

17.1.2 When a pure logic function is used both representat;ons must be
o ~shown under the DA Logic Representatlon section of the Circuit Flyer.

Standard Logic Blocks Having Symmetrical Inputs '(See Figures 18-23).

22 8/1/69
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S [CARD GROUND RULES ¢ 5530
; CIRCUIT FLYER PREPARATION EC.FELEE:O;D lJ;g’ e
: -~ Cot, Subject Suffix

X1 A o
® el x| ¥ | z
Y R P
o DR I
® SR B
NAND ' - - +
\\ J(.p; OR | o
— DN
® X ] A
: ‘ '-—-g-—- .
o, X x|y |z
o | /° - T-
NOR I I
° \ o + + -
X
R N
—] '

FIGURE 18

- ) ‘ . . ‘ ) . : ! Date 8/1/69 Page 23
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X y/

O m—c——

U B
o+ o+ |
+

Y
xnJ or N2

e

YN

~

| k;
'
+ 1+

+ + +

(inverter)
\ _ YN N | 2

L v
NONI — AR
(non-invert) . '

w . — i | A o

FIGURE 19

Date.
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CIRCUIT FLYER PREPARATION GRID.CEOURD BOLES, DRP - 6230} 2

' SECTION 250 Foweer -

Suftin

USUS——— g

. . ' 'Al * 01 . ¥ ‘
Other : . - - o .
Bl | -
X A 7
EXTEND | X| Y2
Y + | +
+ — -
. o - + -
RES ) - N .
'R1
(resistor) ——— R
o i .

FIGURE 20

Date 8/1/6 9§Puqo 25
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, Lo g SECTION | 25| CIRCUIT FLYER FREPARATION

< |

| EVENE. . EVEN

§Cot. §Sub]oc0

§

smrey e

’
e =

i
i

ODD
ODDE

—— | EVEN
 |EVENO -

" ODD
ODDO 4

=
N

X | o IZ

X -
S )
'Yl‘ -] - ®
' : + |+ +
° - - +

| OE - Exclusive OR

\\\ X N oE | Z

s

LINE S
b et (M
1 + + [N

FIGURE 21 | |
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SECT'ON Zsécm Subject .~ 4Suffix
A-(n)
TH - Threshold ' . ‘
. ' . ) .
‘ A- ~
- N : S
N n = number of inputs o
- ‘ at indicated polarity g
- which causes output to-
o o - switch to indicated §
I ; polarity. For further |
' details see Section o
4.1.13 of Corporate "
S : '~ Engineering Standard = |
S ] 0-1046-3. o
LoD A T -
. . e e N . I : "
_m;// X N
| THI - Threshold Invert R . o
\ ] A P—

FIGURE. 22

Date 8/1/699 27
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SECTION E 25 § CIRCUIT FLYER PREPARATION

OR

L4+
1+ + 4+ |N

ORC

Z|

' ~ _FIGURE 23
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CARD GROUND RULES FDEP [2-62301 .,
CIRCUIT FLYER PREPARATION ‘ ' SECTION  §25 Sutti

Cat. Subject

17.2 DOT FUNCTION

One of the available boxes (AND, OR, None) is checked to
describe the logical function performed when several blocks
: have collectors or emitters wired in common. Refer to
.' . Section 4.1.19 of Corporate Engineering Standard 0-1046- 3
‘ for a more detalled explanatlon.

- 17.2 DELAY PARAMETERS

"'17.2.1 Thls consists. of the delay used by the SLDA logic 51mulat10n
program. The, formula for delay is: )

Delay 0.8 WC + 0.2 BC (for 8 lnches net) oo
WC = worst case delay BC = best case delay

jl7.2.2'“ It is desirable. to specify a delay flgure for a 01rcu1t
‘ . used in its average env;ronment.
'17.3  "3B" FACTOR . , , s
A weight factor "B" is a551gned to each c1rcu1t based on
worst case loading and representatlve transition times for
current changes.

. B ¢§7 . (maximum ground current change in m.a.)
" o . (current transition time in n.s.).
. 17.4 . LOAD CHECK DATA

o 17;H.l This data is used by Design Automatlon programs to perform .
" over load and under load checks.

17.4.2 It is an aid for Test Equipment Engineering in generation
o of test data on special circuits.

17.4.3  Information from this section is extracted from the Circuit
Master Tape (CMT) for the FUSED Program,

17.4.4 This load check data must always be complete even though
’ the "Does Not Apply" block is checked. The "Does Not Apply"
block is for Design Automation use only and indicates that
no load checking rules have to be coded on the Design
Automation Rules Tape  (CMT).

bare 8/1/69 29
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‘DEP 262304 5 HCARD GROUND RULES ¥
gcm gsub]cd Suftin g . SECT'Of\! ’ 25 CIRCUIT FLYER PREPARAT]:ON
17.5 CURRENT DIRECTION
The IRE Standard is followed. It sfa+es that current flOWlng
into a node is positive and away from a node is negatlve. Thus
into a block is negative. Out of a block is positive.
Example: e . _ ;
(Pos) (Pos) Node -
|  (veg) (veg) |
T Node i
EIQURE 26
17.6.  SPI - SIGNAL POINT IDENTIFICATION
SPI refers to specific input or output bins found on the Design
* Automation Block Representation.
- Rule: Inputs alpha-numeric, Outputs numeric.
17.7 CPL - COUPLING INDICATOR
17.7.1 CPL is used to indicate if a given pin has a source current assoc-
~iated with the pin under consideration. The proaram checks that
“at least one coupled or non-check pin is in each net.
Either: C - Coupled
U - Uncoupled
"N - Non-check
17.7.2 Examples of coupled.
When there is a direct path from the pin to a power supply voltage
or ground via a resistive path B e
‘ +v +V . . _.V +‘v- . s . ..._._ 4“___\; v
INPUT
. N | pIN 5
O OouUTPUT O VAVAVAV L
INPUT PIN '
g PIN Hp
B . OUTPUT ' ST
: PIN . ‘ ‘
pOQ'. 30 A Date !

. = ' FIGURE 27




B , ] ~ ECARD GROUND RULES fDEP {2-6230{ 2
PREPARATION et
CIRCUIT FLYER . ARA o SECTION 1 25

Cat. Subject Suftin

'17.7.3 - Example of uncoupled:

- ST :
—0 ' ;
OUTPUT :

L PIN - |
5 . - |
C_O——" eyt o

INPUT PINS :

L PIN : : .
= _ B

FIGURE 28
17.8 . CT =-.CURRENT TYPE

-

17.8.1° This term deflnes the type of current maklng up the net and
‘ is defined at both the up and down voltage levels. .

—-  Enter: N = Non-check
L - Load Current
1 Weakest Source
A Additive Source

l. N - This code is used when it is impossible to define
currents and voltage or special driving rules for a given
Circuit Signal Point Identifier (SPI). Do not use
"N" with special driving rules. '

NOTE: f The Load Check program checks each net for rules.
' When non-checks are found, the program ignores that
'signal point and continues checking the remainder
,of the net. There is no indication or message
glven as to what nets contain the non-check condition.
It is then the user's problem to locate and complete
. checkinag manually. :

2., L - Thls code is used to indicate the 31gnal point in
question is absorblng current.

3. W - This code ‘is used to identify a source that
' represents the worst case. drive conditions in respect
‘to other sources in a net.

4. A - This code is used to indicate that it is a source.

8/1/69
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Cat. Subject

.CARD GROUND RULES

2

Suffix

SECTION

25

CIRCUIT FLYER PREPARATION - g

Even thouch .it is worst case, it may be added to
another source in a dot condition.

1

) S ToWn
ramily Class Level Level
. -Output L " A or W
.NPN Input L L
‘_Resistor A or W L
Outout A or W L
PNP ~ Input L . L :
" Resistor L A or W
17.R.2 The terms W and A are used to determine the available and
allowable current when the net contains more than one current
source. . - )
Example: +V
97 D
1 J—] X ,
> > LA [
' . —
A |A
Ve w
VA
—
FIGURE 29
©17.9 VOLTAGES AND CURRENTS
o g TV
° l \\ . )
'\Vi ~ Maximum up level worst .case value
Ig/' : (Power supply maximum less tolerance).
. ‘\‘ . A : .
! I | : o
3‘V " Minimum up level -~ generally includes nolse
I“/'e tolerance. (Minimum up level required to guarantee’
: - operation of the circult.)
17 , .. e ‘ - .
\VM Minimum down level - generally includes nolse
Ig” “tolerance (most positlve or least negatilve
: " down level voltage.
I .. 4. ' . ..
5\V Maximum down level (the most negative or ..
Pags 32 oo 16”3 least positilve down level voltage).




17.9.1.1

‘

|
. CIRCUIT FLYER PREPARATION E

- is positive, the plus sign is optional.

“17.9.1.2, )

DEP
25 fea

CARD_GROUND RULES
SECTION

Subject

2-6230

s\m?‘

At each level a minimum and maximum current can
be calculated. :

For each signal point, 4 voltage and 8 current

terms must appear in the chart.

" A blank does not substitute for a zero in the chart.

See paragraphs-17.9.1 and 17.9.2 for example

"of the correct placement of voltage and current

values.

Voltage Terms

V1 - Maximum up level worst case value. Must be
the power supply maximum less the tolerance.

Vy - Minimum up lévei_volﬁage.

V3 - Maximum down level voltage ( the most
negative or least positive down level
voltage) .

- V4 - Minimum down level voltage (most positive or

least negative),

All Voltages - are expressed in volts. They may

be as accurate as is necessary - thus these

fields are variable in length, and may have a .
variable number of decimal places. If the voltage

. However,
if negative, the minus sign must appear. In any
case, the decimal point is necessary. (See Figures
30 - 34).-. . ,

" Analog Circuits - will require only a minimum

up level voltage (V2) and a minimum down‘lével
voltage (V4) if no special driving rules are
stated. In this case,

(SPI) must-be coded as "N".

the Signal Point Identifié?‘n

Dote : Page 3 3
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Subjac!

. 17.9.2.1

- 17.9.2.2

17.9.3 Gukrent Terms

T GROUND RULES o | | i
ECTION 25  CIRCUIT FLYER PREPARATION

I1 - Available source current or the maximum load current at
~ the maximum up level (worst case) voltage (Vvy). If
. the current type (up level) is "T." (load current) I
is the maximum load current. Otherwise it is the
available source current.

Iy - Minimum Source current or minimum load current at the
maximum up level (worst case) voltage, depending again
on current tvpe. '

Iy - Available source current or maximum load current at the.
minimum up. level voltage, depending again on current
tvpe.

I4 f’Mlnlmum source current or the minimum 1oad current at

the mlnlmum up level voltage, dependina on current type.

Isi- Available source current or maximum load current- at the
maximum down level voltage. dependlng on current tvpe.

I‘ - Minimum source current or minimum load . current ‘at the
maximum down . level voltage, dependina on current type.
Ig - Available source current or the maximum load current at
© the minimum down level: voltage. depending on current
type.

Ic - Minimum source current or the minimum load current
-at the minimum down level voltaqge, dependlng on
current type.

All Currents - are expressed in milliamperes. A plus sign
is optional; a minus siagn is necessarvy .for negative currents.
Currents can be accurate to as many decimal places as.

necessary. The decimal point must always appear. (See Figures ’

30-34)

For Analog Circuits - it is not necessary to express currents

due to the nature of analog pulses, but as many as possible

would be helpful to both the user and simulation programs.

17.9.2.3 .

If no data is used for any portion of the chart leave the
spaces blank. Do not use dashes.

Page
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CARD GROUND RULES DEP $2-6230f 2

CIRCUIT FLYER PREPARATION | SECTION 1§25 B Bomer  dsuren
17.10 SPECIAL DRIVING RULES
17.10.1 Special driving rules are used by Design Automation for
branchlng and loading checks. This section must be com-
; plete in addition to the Load Check Data when special
S driving rules exist.
. Example:

"Circuit X can only drive circuit Y, with no further
branching of the drivers." Include all outputs and
inputs of the dr1v1ng and driven circuits.

‘ 17.10.2 It is acknowledged that some circuit inputs or outputs may

not be compatible to the twelve statement requirement. One
example of this is an I/0 line upon which a non-standard, '
DC voltage appears. Circuits such as this can have no
meaningful level statement. In these cases Special Driv-
ing Rules shall suffice if given properly.

8/1/69 35
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Example of correct placement

of voltage an

o
AR
\

A\
N

CIRCUIT FL¥ER PREPARATION

NN
d rurrent terms:

N 8- d- -
PART NO. '\ |
Y BLOCK ID. ™
. TITLE PAGE NO. Y
! CONTROL CODEX,
LOGIC FUNCTIONS MM oor FuncTions
. E . . A ‘L'
o THERE Y
I N MlTITivio]lv]o b4 \ N
eXT A A 1|lrloluwlele]lpleE]oD ol |l Ay 9
M Rfo|NjoO|N|JEIN]JE]IN|N]OINID]O]TIH]R]YV NN N
. oplriojrR|Vv]|S|]I|R|D|JE|JEJO]JO]E|NH]TI|C|C 0 W E
ey
: DELAY DELAY LIMITS
{ _USED BY 8" NET 48" NET DELAY PARAMETERS. D DOES NOT APPLY
: SLDA| BC weC BC  WwC
; oUTPUT ~ A REALISTIC ESTIMATE OF MACHINE CIRCUIT SPEEDS
i RISING - SHOULD BE OBTAINED FROM THE LOCAL MACHINE
oUTPUT TECHNOLOGY GROUP.
FALLING . .
"8" FACTOR - [:J DOES NOT APPLY
: 8" FACTO .‘ LOAD CHECKING DATA (DA USE ONLY)
s clc| maximum MINIMUM AVAILABLE MINIMUM MAXIMUM MINIMUM =
ie plT| voLTace VOLTAGE SOURCE SOURCE " LOAD LOAD %3
1 L {(VOLTS) (VOLTS) |CURRENT(MA){ CURRENT (MA)|CURRENT (MA) [CURRENT (MA)|a O
up V1 11 12 ' Il ie
LEVEL V2 I3 14 I3 14
‘ DOWN Vi 17 18 17 18
g LEVEL V3 15 16 15 16
K upP
LEVEL
DOWN
LEVEL .
up -
LEVEL g
i DOWN v
LEVEL 2z
up (o]
- JLEvEL
"I powN
LEVEL
up
LEVEL :
DOWN
. LEVEL
SPECIAL DRIVING RULES: !
RZF.CKT.SPEC. P/N E.C, DATE

Page
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g . o , |CARD GROUND RULES IDEP 2—6230% 2
A CIRCUIT FLYER PP‘EPARATION g S[:CﬂON ?25 §Cot. Subject :Su(m
Sample -fiyér:' .
f | PART NO.
1B CIRCUIT FLYER e
| TV7LE ( SAMPLE) AT -UNLOADED PAGE NO. 1or2
BLOCK CLASS Exeerimentel  CONTROL CODE ED
" BLOCK STATUS: * . ’/NGF(;OZUP-ING NONE
- PACKAGING Ml = SLT Mogule P/N 301451 G
. . . : ‘ ; "n\vx/ Q‘
D e
. ZaKAANE
. : t 2 3 L § 6 7 8 9% 06 12 3 b a5 te 17 16 19
A
0
¢
' i +6V ] 1
g : ? [ ,O ¢
. : !
,' L % o : ]
) \ N\ . i
8 m | R P ||
| . H p2 | oG O - 4{ ;
. . 1 y
’ r3 | O - -
K ‘ =
' g SN SN % S W U S SN AN N
. ° o 3
" _ 3
v' DESIGN. AUTOMATION BLOCKX REPRESENTATION 3
A EITHER L OR
A1 | I I '
A2 —F—— |ANNAA [>—o- @1 A2 N ANNAA [——— 1 g1
‘A3 ‘ A3 N i
‘ Eg.cmsmc.wn E.C. { DATE {E.C | DATE
A BY __loraa.arp, i | [
DA, T.E. PP, l
FIGURE 31
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SRETL=XXY  § TITLE AY~UNLOADED : : 2
‘ ! ————see S PLE FLYERwmnmmm [CONTROLCEDE
st L )
i DOY
i L w f"!*”r! '(}“:@ %; F‘U:,r 1 QM5
Ff‘ I - ® o . 3
y eie alxle [
LVe by RyTiT{viojvio X N
ext AlN|A T lriolule jelofs 0D T1o Nl A 0
s ndodmqobw R W pe b g ofu 0 ot b vitow 0 N
‘*"f" adpdn g g telr g tpletrio o bty txieieh o LR £
WAV S ! ! ‘}'
i P ! i N
TR N i (| L
I 1 . if
B | S I | ! I - d
DELAY DELAY LIMITS -
USED OYY Ot ngy koW REY DELAY PARAMETERS [ ] DOES nHOT APPLY
o sLon loe We  BCMC
,"E‘”’*I r I [ A REALISTIC ESTIRATE OF MACHIHE CIRCUIT SPEEDS
“_2",",“.‘ J ; SHOULD BE ORTAINED FROM TMZ LOCAL MACHINE
Cereuf | | TECHAOLOGY GROUP. _
CIALING (DA USE GNLY)
' "B" FACIOR __ X LORD CHECKING DATA || 0GES KOT APPLY
5 CICE RIXIRUN MEH MU AVAILACLE HIRLEUR MAX THUN g HINIMUM -
? PlT ] voLtase VOLTASGE SOURCE ~ | SCURCE LOAD LoAd 55
! L (voLYs) (vorTs ) CURREMT (KA1 CURRENT (MA)1 CURRENY (rad! cuneznT (MATS S
NS P ERERE Y S N :
AL LTVEL fU +1,3 LeD g X
ol L AR 12,33 FL.5
L :_'f"i':_.._.. - +0, 20 1 +a § +L1.0 >
L2 +12 48 2. o 5
ey gy D P IO o
W j_+9.28 1 ~19.9 8- 5
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CIRCUIT FLYER PREPARATION : SECTION - %25 ;C.ot.  Subject Suftix
- o PART NO.
!B?ﬁ C'RCU’T FL\'{EQ BLOCE 1D. ANNAA
Lsnm-xxx | 7imue (SAMPLZ) RESISTOR 'PAGE MO, 1 of 2
BLOCK CLASS XPERUZNTAL  CONTROL CODE 22
BLOCK STATUS ——2 (SROUPING Lo
P AGING L
ACKAG NN
Yy )
‘&R \Y/
[Ay‘z‘\/‘
p 4 ) .
P2 3 b 5 6 7 B8 9 10 1t 1z 13 ik a5 a6 17 8 19
A
D
. +3V
(4 Q
b 1 :
N T <
¢ > g?guu
F e -
)
¢
" ‘
.’J
K
g =
. D>
' =y
A"_ ’ ’ -
: ' DESIGN AUTOMATION BLOCK REPRESENTATION g
; o - —
- ANNAA -
1<, CAT, SPEC. P/N E.C. | DATE fE.C. 1 patE
FALL DY [omo.n.??. | j [
Al FP Re3 /0P, ;
DALI2 T.E.APP, ‘ A
' FIGURE 33
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RILEY ¢
R H

LEVEL
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— W S o
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LEVEL

| |
. j ! | o
U % 1 é | 3
LEVEL i % - !
DTN T | ; | i i
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up ? i ;.,, i
LEVEL » i i . i ]
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E Division  PROCEDURES = |
LY Engineering Practice  RELEASE OF CIRCUIT FLYERS

~ CARD GROUND RULES DEP 2-62308 2

Cat. -~ §Subject Suffix

SPECIFICATION AND CIRCUIT
FLYER PREPARATION AND SECTION 26

1.5

2.0

4.0.

5.0

GENERAL

Experimental, Controlled, and Formal release circuit flyers,
will be approved, released, and distributed throughout the
Corporation.

Where the necessary facilities (i.e. approvals, drafting) do
not exist or are temporarily not established, the Corporate

'Flyer Group, Dept. 707, E. Fishkill, will provide the lacking

services. , ‘

All controlled and formal release circuit flyers will be pro- .
cessed and distributed by Dept. 707, E. Fishkill.

A duplication check against existing circuitry should be made
at all levels. This duplication check is the responsibility
of the local areas and must be completed before release.

No circuit flyer may ever be assigned a higher classification
or status than the lowest level component part number it carries.
All component parts must be brought up to the requested flyer
level before the circuit flyer will be processed or distributed.

EXPERIMENTAL RELEASE

 F1yers in this category'do not require a Circuit Specification.

" .CONTROLLED RELEASE

Flyers in this category require a "Reference Circuit Specifi-
cation Part Number" and a complete Circuit Specification re-
leased prior to release of the affected cards. ‘

'FORMAL RELEASE

Same .as applies to Controlled Release.

RESPONSIBILITIES

-See Section 28.

Applicobility : . Responsibitiyls e FISHKILL Date Page

SLT : JDEPT. 707 ' 8/1/69 lofl
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Cat. Subiect Sultr

271

'SPECIFICATION AND CIRCUIT

| .. - - FLYER PREPARATION AND (SECTION
E - Division  PROCEDURES -
‘ Enginaering Practice ENGINEERING CHANGE INSTRUCTIONS

1.0 GENERAL -

1.1 Changes to Experimental, Controlled and Formal release c1rcu1t
flyers will be approved and dlstrlbuted throughout the Corpor—
ation. S

1.2 Where the necessary fac111t1es (i.e. approvals) do not exist or
are temporarily not established, the Corporate Flyer Group,
xDept. 707, E. Fishkill Wlll provmde the lacking services.

1.3 All controlled and formal release circuit flyers will be pro-
cessed and dlstrlbuted by Dept. 707, E. Fishkill.

1.4 A duplication check should be made against existing circuitry

: on all changes.

1.5 New users of existing circuit flyers must establlsh maintenance

a as users in order to be consulted for Englneerlng Change (EC)
concurrance. : .

2.0 EXPERIMENTAL RELEASE

2.1 Early notification must be made to all users of Experlmental

' flyers.

2.2 Originator of the flyer has control and all - requests for change

. must be made through him.

3.0 CONTROLLED' RELEASE

3.1 Early notlflcatlon must be made to all users of Controlled.

.Released flyers.

3.2 - Changes must be made through the responsible circuit technology
area.

4.0 FORMAL RELEASE

4.1 Concurrance must be obtained from all users of Formal Released

-+ flyers in released programs. -

4.2 Early notification must be made to all users of flyers in this
category 1n Development programs.

4.3

Changes must be made only through the area malntalnlng englneer-

. ing control

Applicaobility Responsibility 7%? ! FISHKILL Date Page

SLT : DEPT. 8/1/69 1l of 2




DEP#2-6230 2 CARD GROUND RULES ENGINﬁERING e INSTRUCT ‘
‘ HANGE IONS
Cot.  HSubject Sulfix SECTION 27 1ANG .

5.0 OBSOLETING FORMAL AND CONTROLLED RELEASED CIRCUIT FLYERS

5.1 Brownlines of all pages must be included and should show the
change in EC number.

5.2 The Class and Status categories should be changed as follows:

5.3 Class - Remains the same. o
~ Status - Remove this item and replace with "OBQOLETE" ' . ‘." .

5.4 The hlstory sheet should indicate that the purpose of the change
B is to obsolete the document.

N

5.5 The word "OBSOLETE" must be lndlcated in minimum 1/4 inch letters '.
on the upper grid of page 1.

.'6.0 "TRANSFER OF CONTROL CODE OF CIRCUIT DOCUMENTS

6.1 FORMS REQUIRED ' S

l. CD Englneerlng Work Regquest (DEP 2-6230- 2 Sectlon 28, Figure l)

2. Brownllne or Vellum of Circuit Document ?

6.2 INFORMATION REQUIRED
1. Control Code making transfer
2. Control Code receiving transfer .
3;f'Individua1 making transfer
4, ‘Individual.receiving transfer
,_,'5.;- Date of transfer | o . . A o . .

6.'\List.all part numbers and/or block ID's of circuit documents.
- 6.3 THE CONTROL CODE receiving the transfer must ‘submit the work
- ,request and circuit documents . affected. with the above information.'

6.4 'In order to keep the documents and automated records up to- date
" these changes should be made.

6.5 CIRCUIT DOCUMENTATION, DLPARTMENT 707 is respon51ble for the
: jvproce551ng of these changes.

2 8/1/69 | - | , - . , :
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Ewﬁmeermg Practice RESPONSIBILITIES

CARD GROUND RULES IDEP [12-6230} 2

. Cat Subiject Suffix
SPECIFICATION AND CIRCUIT . .
FLYER PREPARATION AND SECTION - 28

1.0

1.5

2.2

MACHINE TECHNOLOGY, SOLID STATE MEMORY - CIRCUIT DEVELOPMENT,
AND CIRCUIT ENGINEERING LOGIC DEVELOPMENT

 Perform dupllcatlon check with existing circuitry when a new

request is initiated for a new de51gn or change. ' v
Orlglnate circuit designs and spe01f1catlons.

Provide in appropriate format all data required for input to
the Local Flyer Group or Corporate Flyer Group.

WHEN INPUT IS TO LOCAL FLYER GROUP - Location procedures prevail
on determination of input format and type of information provided.
However, output of the Flyer Group must conform to all require-
ments discussed in other sections of this instruction.

' WHEN INPUT IS DIRECT TO CORPORATE FLYER GROUP

~1.5.1 For Release Only Processing - by Dept. 707, E. Fishkill

documentation must be completely in accordance with all

” ground rules described in this instruction for acceptance.

"1.5,2 For Full Processing - by Dept. 707, E. Fishkill, new doc-

uments may be hand drawn using pencil. Hand drawn input
must be submitted on reproducible copies of the proper
.form. " No input will be accepted unless accompanled by
- an Englneerlng Work Request (Flgure 1).

1.5.3 A component check must be made as to realistic validity

and availability. (Refer to "Restricted Parts Listing"
.or EXPRESS published by Dept. 375, E. Fishkill).

:;1.5.4 All approvals must be obtained locally, ﬁnless the func-

tion is not available at the. local level and will be
provided by the Corporate Flyer Group.

* LOCAL FLYER .GROUP

Will provide a service to the local c1rcu1t de51gn groups by
furnishing all records functions, coordination, and finalized
drafting of circuit flyers and circuit specxflcatlons.

Will assure that all Circuit FlYer Ground Rules contained in
this instruction have been satlsfled and that good guality docu-

‘ments are prepared

¢

SLT JDEPT. 707, 8/1/69 1 of 3
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oo 10.62308 2 CARDC?OUNDF?MLFS : : | o
iv ) z g» f1in SECTION 28] RESPONSIBILITIES ' .

Assure that all required local approvals are obtained, for’ example,
D/A, Field Engineering, Test Engineering, etc.

Perform a components check as to realistic validity and availability.
(Refer to EXPRESS or "Restricted: Parts Llstlng" publlshed by Dept.
375, E. Fishkill).

. This Corporate Practice is not intended to dictate local procedures.
The "Local Flyer Group" and its functions are only a suggested nmeans. o
of implementing the system. _ | .j.'.,»

FIELD ENGINEERING (RELIABILITY AND SERVICEABILITY) -

Will provide any new requirements for function symbology.

Will approve all flyers for adherence to the established standard
symbology. A

DESIGN AUTOMATION

Will approve all flyers for format compatlblllty with Design Automa-
tion programs. , L

MANUFACTURING TEST ENGINEERING .

Will approve all crrcult flyers (see Section 25)

. Will provide as Manufacturing documentatlon all flyer breakdown be-
yond Field Engineering symbology, - requlred as input .for the Test .
Englneerlng EDITOR program.

'All local Flyer Groups will be prov:Lded with 'l‘est Englneer:.ng serv;ces‘ |
~on location. All other locations can obtain consultation services
from the Test Engineer in the Corporate Flyer Group.

. CORPORATE FLYER GROUP (Dept. 707, E. Fishkill) | T .
<Respon51ble for Corporate Flyer Ground Rules. .

y Final approval on all flyer act1v1ty where deviatlon from ground rules
is involved. . : .

Prov1de release and other assxstance to- locatlons not hav1ng the'
‘faCllltleS. :

‘Publlsh required 1lst1ngs on circuit flyers for Where Used and dupli-
;catlon checks.

Date
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COMPONENT ENGINEERING WORK REQUEST FOR CIRCUIT DOCUMENTATION

SHILITIGISNOASHY

NOILO3S

H

8¢

o)

'WORK SHEET

INVESTIGATED BY: APPROVED BY: DATE: , ﬂACCOUNT-NO. IPT/ICA NO. E.C. NO.

. Theomas Jones " John Smith June 20, 1970 ]1234-54321-213-123 654321 v
TO: . . DEPT. Div. LOCATION USER APPROVAL: CIRCUIT FAMILY | MACHINE TYPE
C. Reitano 707 CD East Fishkill OBTAINED: = SRETL-Gen B150
FROM: DEPT. DIV - PHONE LOCATION NOT REQUIRED: [J | MANAGER APPROMAL: [

John block ° 123 SDD 6543. | Kinoston Ut ermen/ |
REASON FOR CHANGE: ' v
To change the part number of the capacitor to maintain a more st'ablé oscillatpr ) .
- _Circuit Flyer S22GG 8..73456
Circuit Spec. 875432
. T FOR DEPARTMENT 707 USE ONLY.
BLOCK PART DATE WORK__ APPROVALS: TO | FROM |.copy:
D NUMBER REC'D REQUEST TE CHECK
COMPONENT : FE '
CHECK DRAFTING: T0 FROM | CHARGE
- ' DEPT. 707 : CODE
. 88MQEEP¥ - BEVIT DISTRIBUTION:
— REDRAFTING: T0__| FROM ADVANCE ____
EXPRESS HOLD TO ORIGINATOR FOR DEPT. 707 ‘ DECK 9
INFO. ON OFF. PROOF READ : ‘.- VIS DECK 22
REMARKS -
VI30-2605-0
COMPLETED EXAMPLE
FOR CIRCUIT DOCUMENTATION
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"~ 1w, Brodbeck

et. al.
rage 2
June 19, 1967
An update to the ground rules 1s in process and changes the
grid locatlon to Y26 as being the lower limit. The 1 high
card is unsuitable for reed "P]uYS, Trere are only two (2)
1 high cards released i.e., 5600744 which has no forecasted

('\u

usage and 5601222 which cannot be changed.

Contact change:

The contact was changed to allow tetter relqv retention and
alignment for insertion in the card.

These improvements reguire
card changes LOL hole size, contact part number and spec. The
following BA, BB and FN note codes action 1is required:

BA
Remove - "BA note - Drill .063 + .00l at locatlons, etc."
Chanze to - Convert all of the ¥-Y locations 1in the BA note
to "L" holes.

BB
Chanze to - "Drill .062 + .002 after plating with location
tolerance of + .00Z at 1Gcations, ete."”

FN '

Eemore - "FN note -
liguid process per
to be hand mounted

contacts 483316 to be inserted before
Engz. Spec. 8920¢8 reed relay aosembly
on contacts after llgquild process.'

Change to "FN note - Contacts 815198 to be inserted before
liguid process per Eng. Spec. 871182, reed relay 9soeu.bly
to be hand mounted on contacts after liguid procecs.’

Reed relay part number change:

A change was made to improve reed life asnd control was obtained
by a part number change. The attoched relay conversion listing
is to pe used for macing the substitutions In the card B/Ms
and the circuit flyers.

The actual conversion should be :horoughly validated 1n each
case o assure technical compatibility.




W. Brodbeck, et. al.
Page 2
June 19, 1967

For your respectlve locations you will find attached a listing

of card assembly numbers with the relays used. Based on Endlcott
forecast and production records, we have ldentifiled on this listing
those cards which have elther no forecasted ussage or very low
usage. Please validate thls Information with vour local system
groups as ECs to these cards may not be justified. Submit a
request to obsolete where applicable.

We have been maintaining production on an off-specification
basis but this condition is not very good in an automated
environment. I have no soclution to the funding problem except
that the gmup having technical control should support the EC.
In processing the card ECs please include any other items which
may be in suspense.

A schedule on when the ECs would be processed would be apprecilated.

\

\ H

D.L‘. Cole, Manager
Pa&kaging Release Eng.

DFC/my ‘
Attachments
cec: N. G. Jones
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765 Stries 01d

o

765617
765619
765623
765625
@ 62

765733

*

3* % ¥

#*

* % ¥

* X%

* XX

¥ XK

* * X

& X%

* K ¥

* ¥

CONVERSION LISTING
REED RELAY

Race Switceh

766 Series New

766038
766036 *
766037 ¥
766038 *
7660329
766040 *
766041 *
766042
766043 *
TOO0HL ¥
‘166045
766046 ¥
766047 *
766048
766049 =
766050
765081 *
766052
766053 ¥
766054
766058 *
766086 *
766087 *
7660858 *
766059 *
766060 *

Legend:

* -SUS
**_SLT

*¥%_3M5

Tin-Nickel
766 Series New

766241
766245
766246
766247
766248
766249

766250

766252

and SLT
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CARD GRGUND RULES DEP {2-62301 3

Cat Subyert Sulfix
- MODULES
JASINL Everen
Engineering Practice

SECTION § 10
SUPPLEMENT OF STATUS

EFFECTIVE DATE: L/24/69
. SUBJECT: Card Layout Ground Rule Status; Suffix 3, Section 10.

This section has been updated to :anlude the new SLT, SLD and MST
module schematics.

" Sections 10B, 10C, 10D and 1l0E are new sections.

()
o

o L SO TV

-
Applicability’ Responsibitity DR, 3 07 Dote ! Poge )
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CARD GROUND RULES [DEP l2-6230{ 3
Cat Subinct Suffix
MODULES SECTION 1¢
ﬂ.M Dnnsmn
Engineering Practice
SCOPE
This section includes the Module information as indicated below
and defined in the following sub-sections.
Section Section Title
10A SLT/SLD/MST Modules - Ground Rules
10B SLT, SLD and MST Module Schematic Index
10C SLT Module Schematics
10D " SLD Module Schematics.
10E MST 1, 2 and 4 Module Schematics
* “THIS DOCUMENT 1S THE PROPERTY OF IBM. ITS USE OR
REFAODUCTION 1S AUTHORIZED ONLY FOR RFSPONDING
TO A REQUEST FOR QUOTATION OR +GR THE PERFORM~
ANCE OF WORK FOR I1BM. ALL QUESTIONS MUST BE REFERRED
70 ms 1BM PURCHASING DEPARTMEINT.”
SLT, sLD, MST CD TaDICOTT 3/24/69 | 1L of i1 ¢
Applicability - Responsibility D‘: nm 2 ﬁ‘ ‘7 Oote Poge j




CARD GROUND RULES {DEP }2-6230} 3
SUPPLEMENT OF STATUS il

. MODULES § SECTION pL0A
E Division
Engineering Practice

Effective Date:
Subjcct: Card layout ground rule status suffix 3 section 10A.

This section has been updated to include the module requirements for
SLD and MST. The schematic section that was previously included with
this section will be updated at a later date under Suffix 3, Section
10B. '

This update supersedes DEP 2-7047, Suffix 3, Section 10, dated 8/1/66
and book 03-10, DEP 2-6420-530, Pages 2 and 3 under circuits.

Package

The physical outlines for the MST Modules have been added. The lead
codes for CMT coding have been added.

Requirements

CMT size code added. Hole size requirements defined for MST.
Limits
Expanded to include the five (5) MST card sizes.

Hand Assembly

Modules used on MST-4 card assemblies will be hand assembled.

Process Information

Updated to reflect the new high speed insertion equipment for
1 hi 6 card assemblies.

SLT, SLU, MST CD Fndicott Dept.30§9,/27/68 | 1 of 1
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CARD GROUND RULES IDEP [2-623038 3

Cat Subiect Sutfix

SECTION |,

CARD LAYOUT GROUND RULES

.. MODULE
Ej :; E Division
Engineering Practice

DESCRIPTION

SLT modules* have 12 or 16 leads. They are encased in an electricall
flcating metal case with pinched standoffs on corner leads 1, 4, 7,
and 10. Modules must be considered as being encased in an uninsulate
metal case, except when next to another SLT module, and may contain a
variety of electrical components. The leads are mechanically secured
to the substrate and then potted during fabrication of the module it-
self.

Assembly drawing code is "Z for Modules or ZM for I/C Modules".

* The term SLT Module is used throughout this section to denote a
physical form factor and not a module technology.

PACKAGE

The following physical outlines are machine insertable.

SLT, SLD 7M906C5 - 16 leads MST-1 865707 - 16 leads
SLT 7M906B4 - 12 leads MST-2 865707 - 1lé leads
SLT 7M906H2 - 16 leads .
MST-4: Physical outline 873642 (s:level) is not machine insertable.
BE\EIEDIC_},E 7 t<182 = p— Standoff
L max. Seating plane
TOP VIEW 459 4 places
T 125 grid
l.
¥) G ; ct—¢C | 3 L
6 15 %6 N ) l
«490 f———.O2l +.004
%) o ') e —4+—8B max, ‘ -] - OQ]
S 14 13 12 i : f
D - % ¥ |\
3 \ V) A | =
a3 1P l A
l . ’ l ..J PES \\\\\\_Pinched standc¢
04 03 c2 o -062max, Lead in each
. — : Corner
=~ .490 ~ —— .222 b

max. max,

SL1, SiD, MST Dept. 307 Endicott §9/27/68 | L of 6

Applicability Respeas: sility Oate Page




DEP{2-6230f 3 ECARD GROUND RULES
cor_suvjec Suttin SECTION | 1oa MODULES

PACKAGE (cont'd)

T

Lead number 1 or A0l will be identified by the f{igure "1" being printed
on the top of the can directly over the top of that lead. For mechanical
orientation a bevel is along the can edge by lead numbers 4, 5, 6, and

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

REQUIREMENTS

There are no note codes associated with this part.
\

Module leads must be mounted in:

"J (.040)" holes for SLT & SLD s '.
".040" holes for MST 1 and 2 ‘
".031" holes for MST 4
"W (.031)" holes for the four corner leads for MST 4 modules mounted
on SLT cards.

For CMT coding the size will be 4x4 and the leads will be coded for the WA..
orientation as shown under package. The "A" orientation is the only allow-
able orientation for modules used on MST cards.

LIMITS

211 SLT module leads must be on or within the following X and Y grid locati @%

SLT, 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 Y 23 - 183
MST: 2 Hi 1,284 wide X 01 - 12 - 26 - 54 YC-W
3 Hi 284 wide X 01 - 26 - 54 vyc-9 @

The preferred layout for modules on SLT cards is shown in the following
illustrations. This is for the high speed inserter (S1CM) requiring
modules to be located in this fixed position and fixed orientation.

2 of 6 9/27/68

Page Dote




CARD GROUND BULES EDEP §2-6230F 3
SECTION  §10A fcor  Fsuvject suttin

MODULES

LIMITS (cont'd)

LEFT
. X LEFTY ”‘
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DEP[2- 6250k 3 FCARD GROUND RULES : }
Cal. Subjsct Suffix SECTION 1.0A MODULES

LIMITS (continued)

3 Hi 12 cards module placement is the same as the 2 Hi 12 except
for the added module positions on Y grids 128 and 153.
\

Modules that are not on X - Y grid locations ending with digit 3 or 8
will be manually assembled.

The preferred layouts for modules used on MST cards are defined in the
following documents:

!
MST 1 - DEP 2-6420-540 :
MST 2 - DEP 2-6420-542

MST 4 - DEP 2-6420-544

RELATTONSHIP

The following illustration shows the physical ﬁinimum placement of the
SLT modules.

TOP VIEW

oSN S $ o ¢ 6

G < G

(v] < G
A o
min. N A P ‘$ n . Qy‘

+ A

(o} 3 4 w .

G :} Tr o

o .9 o ?— 4- a0 O

125
in,

4 of ¢ 0/27/68
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o ""TCARD GROUND RULES DEP §2-6230} 3
HODULES E SECTION 10A%c. Subject Sutfix

ARTWORKS
No restrictions apply to this component.

SEQUENCE EFFECT

The following illustration shows the physical relationship between
SLT modules

a. Tubular axial leaded components up to .230 DIA.
b. Program contact.

c. Other components up to .230 high.

POP VIEW
Ca Program Contact
Program Cap 3 Places Tubular Axial Leaded
125 e Component (2 Places)
min.| '
! — .129=—
@ jn 4
25 WX 42 |
min. i . _A} | Max. Body
1—-{§}““ﬁf Y < l Hole Spacing| Diameter
o e MY [ e [ o
MODULE .150 175
o (9]
. : 175 229
(o (] (o] -1%——-—-1— .200 ngO
.125 min,

- \
(Sce Tablc!

.‘ &

The following illustration shows the physiéal ielationship to all
other components.

’

a4l

van

B AN A A RN NN
\ D) ) (] ) \
N N
\
N
L al N
\ N
N ' o N .062 insulated
N ; \ .097 uninszulatad
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DEPJ2-6230] 3 JCARD GROUND RULES

i
L

Cat. Subject Suffix SECTION 102 MODULES
HAND ASSEMBLY | )
Layout will never reflect hand assembly of this part, but this part ‘
will be manually assembled if the leads are nct on the standard
.125 grid pattern. . .

"6 cr 6 ]9/27/68

Page Dute

All modules are hand assembled on MST 4 card assemblies using double-
sided tape and the leads are not flagged.

PROCESS INFORMATION |
The SICM (Simultaneous Insertion Circuit Module) I and II machines are

high speed insertion equipment using gravity feed and requiring fixed
orientation of the 6 to 12 modules. The modules are inserted and clinched.
during one cycle. The SICM machines are capable of handling high volume
modular 1 Hi 6 and 2 Hi 6 card assemblies.

Another type of assembly machine (gang clincher) only requires that medule
leads be on X - Y grid locations that end with digit 3 or 8 or its equiv- ‘
alent. Modules may be oriented in any four quadrants, but the preferred
orientation is the same as the high speed inserter. The orientation. of

the modules should be the same on any one card assembly.

Two or more opposite leads will be flagged to secure the module to .
the card. . Q

B

T ——Flagged leads

Y 14— —¢—¢1— Y

| BOTTOM VIEW "

PLANNINf

Semi-automatic equipment for mocdules with leads not located on the
.125 standard grid pattern 13 not contemplated.
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Schematics in Sections 10C, 10D and 1l0E are for packaging layout
purposes only and the module part schematic will have precedence.
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'CARD GROUND RULES [DEP {2.62304 3

E SLT, SLD AND MST 7

MODULE SCHEMATIC INDEX SECTION _ E10Bcn  Fowpe o

MODULE PART NUMBER FAMILY SECTION PAGE
2395113 SLD 30NS 10D 1
2395114 SLT SPECIAL 10C 2
2395124 SLT SPECIAL 10C 10
2395140 SLD 100NS 10D 3
2395144 SLT 30NS 10C 1
2395145 SLT 30NS 10cC 1
2395147 SLT 700NS inc 3

' 2395149 SLT 700NS : 10C 2
2531620 MST 1 10E 16
2531622 MST 1 10E 13
2531627 MST 1 10E 8
2531629 MST 1 10E 8
2531631 . MST 1 10E 12
2531634 MST 1 10E 17
2531647 MST 1 10E 13
2531670 ‘ MST 1 10E 18
2531671 MST 1 10E 1
2531672 MST 1 10E 12,
2531673 - MST 1 10E 11
2531674 . MST 1 10E 7
2531698 MST SPECIAL 10E 7
2531699 MST SPECIAL 10E 15
2531701 MST 4 10E 19
2531706 ' MST 4 10E 2
2531708 MST 4 10E 17
2531716 MST 4 10E 17

' 2531726 MST 4 10E 17
2531728 MST 4 10E 9
2531830 ‘ MST 2 10E 18
2531832 MST 2 10E 5
2531837 : MST 2 10E 2
2531840 MST 2 10E 14
2531843 MST 2 10E 10
2531847 MST 2 10E 20
2531849 MST 2 10F 11
2531851 MST 2 10E 11
2531855 MST 2 10E 13
2541621 MST 1 10E 11
2541623 MST 1 10E 14
2541625 - MST 1 10E 16
2541630 MST 1 10E 20
2541632 . MST 1 10E 19
2541646 MST 1 10E 20
2541649 ‘ MST 1 10E 19
2541702 MST 4 10E 19
2541704 MST 4 10E 4
2541709 MST 4 10E 8
2541711 MST 4 10E 1
2541712 MST 4 10E 14
2541714 MST 4 10E 1
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; wwi SLT, SLD AND }NST
ot Fsumpect  fscone ? ~ SECTION 10N Y MODULSZ SCHENATIC INDER
MODULE PART NUMBER FAMILY SICTION PAGE
2541717 * MST 4 1052 9
2541723 | MST 4 ies 15 oo
2541831 MST 2 102 20
2541833 MST 2 10E - 10
2541835 ¥ST 2 10E . 15
2541838° MST 2 ' 10E 7,
2541841 MST 2 108 5
25418%6 MST 2 103 7
2541848 MST 2 102 16
2541853 MST 2 10E 6
2541856 ‘ 1ST 2 10%= 10
2551624 ' MST 1 o= 16
2551626 MSTTY C ot - - 102 20
2551628 14ST 1 1L0E 10
2551633 MST 1 103 7
2551635 MST 1 108 2
2551636 MST 1 10E 18
2551637 MST 1 10R% 18
2551638 MST 1 102 1
2551639 MST 1 102 : 14
2551642 MST 1 10E 18
2551648 MST 1 102 A 9
2551650 MST 1 10 . 20
2551651 MST 1 10E 19
2551652 - - MST ) . - 108 6
2551658 . SLD 30MS8 10D 4
2551665 M5T 1 : 10E 15
2551668 MST X 108 12
2551676. : MST 1 1CE . 8
2551703 : MST 4 102 13
2551705 MST 4 10E 13
2551707 . MST 4 10E 3
2551710 MST 4 10E 19
2551719 MST & 10E 14
2551834 . MST 2 10E 4
2551836 MST 2 10E 4
2551839 MST 2 10E 3
2551844 : ' MST 2 105 - 3
551845 MST 2 10E 4
2551850 g MST 2 108 2
2551652 e MST 2 102 8
2551854 ST 2 ion S
255199 LST 2 10EB 6
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SUPPLEMENT OF STATUS cot suvier  sutta

. y SECTION |11
ISV Zrginer
Engineering Practice

- EFFECTIVE DATE: May 1, 1968

Subject: Card layout ground rule status Suffix 3 Section 11
R/C Modules

This section has been updated to include the R/C module layout
requirements for SLD and MST.

PACKAGE

This section is updated to include the Circuit Master Tape QCMT)
size codes for the four (4) R/C module packages. The four (4) .
‘new R/C module physical outline specifications have been added.

REQUIREMENTS

The CMT orientation and lead codes have been added. Hole size
requirement for MST is defined. , '

LIMITS
Expanded to include the five (5) MST card sizes.

. _RELATIONSHIPS

R/C module placement on MST cards is defined. Placement of R/C
modules under brick walled conditions is defined.

SEQUENCE EFFECT

Word "Automated" removed from spacing table because table shows

‘body diameters which are both for hand assembled and machine inserted

components.,

HAND ASSEIBLY

Due to the MST hole size, R/C modules are hand assembled using
double-scided tape.

PLANNING

Hanc assembly of R/C modules for MST 1 and 2 will be eliminated
if the planned hole size change is approved.

SLT. SLD, MST Dept 307 aNDICOTT | 5/1,/68

Applicability Responsibility Cats
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GARD LAYOUT GROUND RULES CARD GROUND RULES {DEP 27047 S
: : ) R/C MODULES SECTION {11
E @ Division
=)) Engineering Prectice
DESCRIPTION

R/C modules have 2, 4, 6 or 8 leads. They are insulated and any new
designs mist also be insulated. They may contain resistors anq/or
capacitors as well as a variety of other electrical components.
Three basic packages are used:

a. Molded or painted substrate.

b. Shell molded(which is potted or cast).

c. Plastic dipped.

Assembly drawing code is "A" for R/C modules containing resistors and/or
capacitors. All other components packaged in R/C modules will have
Ehe%r appropropriate code designated. Ex. inductors "L", diodes

CR", etec.

PACKAGE
“, e ‘ D
. ) max.
| . C —
i jorat E x_:g—— B ——— me .
nax., ) max.
§ ) §
| | | | |
AsB .350 -
max. b |
| !
N 1213 4 617 8
e 1 T T : ’ Ng
F ) W i . | i
i § _.._._.J i ! ' E.
+.002
] poe020 003 —tnd G ‘ . 125
* dlameter either end -

{7 piaces)
Package Style ‘

D-Dipped
M-Molded

SLT, SLD, MST Dept. 307 END 5/1/68 1 of 7
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DEP:2¢7047§ 3 | PACKAGING GROUND RULES T SECTION 11 §
Cat suméc{ f Sult é R/C Modules )

PACKAGE ( CONTINUED)

TWSICALTPACR,. [No. of _

OUTLINE |STYLE |LEADS A B i) ¢ D E :hwqm"i‘ ¢ |
865726 D 2 .2l0 .120 | .090 | .060 |2 x 3
865727 D 4 490 .120 | .090 | .060 |4 x :%
865728 D 6 . 740 120 | .090 | .060 |5 x_;f
865729 D 8 .990 | .120 | .090 | .060 |8 x
873595 M 2 .234 .110 | .090 | .059 |2 =x
873596 M i 8L .110 | .090 | .059 |4 x
873597 M 6 734 ~ | .110 | .090 | .059 6f;fk”
873600 M 8 984 | .110 | .090 | .059 |8 x 14
2A801A4 M 4 483 .110 | .090 | .059 % x 1]
2A801C4 M 6 .733 .110 | .090 | .059 |6 x ;j
2A801EL M 8 .983 } .i10 | .090 | .059 |8 x 2
2A801G4 | M > 233 | | .110 ] .090 | .059 |2 x :
4A803A D 4 .500 I .125 | .095 | .060 |4 x 1i
4AB03B D 6 750 | 125 } ,095 1 060 16 x 1§
biago3c D 8 1.000 | .125 | .095 | .060 l& x 1|
4A803D D 2 .250 | 1 125 095 | L0600 |2 x 14

All lead numbers appear on the R/C module. Views shown are for layout pur-
poses only and the part drawing has precedence.

Polarity will be indicated on the component where applicable by a "+" symbol
ror capacitors and an "X symbol for diodes and will be reflected on the
part drawing. "X" is the cathode end of a diode.
REQUIREMENTS
R/C module leads must always be mounted in:

1. "J" holes for SLT, SLD

2. .031 plated holes for MST
There are no note codes associated with this part. For CMT codLng the leads
will be coded for "A" orientation as shown below. "A" and "C" orlentbulon
vith leads parallel to the "Y-Y" axis (or card housing)
are the only allowable orientations. | TOP VIEW 1

2 ofT }.5/1/68 o 5
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é SECTION 11 PACKAGING GROUND RULES DEP £-TOUT

R/C IVIODULES Cat. {_ﬁ;Subeecl Sulfix ﬁﬁ
® .

A11 R/C modules must have thelir leads on or within the following
X and Y grid locations:

SLT,/SLD 1 Hi 6 - 12 X 23 - 78 - 148 Y 23 - 63
| 2 HL 6 - 12 "X 23 - 78 - 148 Y 23 - 123
3 Hi 12 X 23 - 148 Y 23 - 183
MST o Hi x 1,284 wide X 01 - 12 - 26 = 54 YC-W
*'.‘ 3 Hi x 2&U wide )(01-26-%4L YC-9

R/C modules must be oriented in a vertical position in either of the
two quadrants parallel to the YY grid coordinates (Parallel to the
‘ card housing).

RELATIONSHIPS

MST - R/C Module placement will be to the standard card description
for each card size.

T SLT/SLD The following illustration shows the physical minimum
. placement of R/C Modules:

- —o] e .125 MIN

® -

e e

|
.250 MIN
Firﬁt Preference
|

" | i 4 A 4 4 o
. + 4

't t ¥ 2 K)
- t t + &
t 2 i M t K2
~ -
[ .125 MIN

Second Preference

NOTE: When brickwailed, the R/C Modules should be placed so that
) the element sides of the R/C modules (side numbered left
o to right starting with Lead 1) are not facing each other
. This wil) facilitate cooling. o

Applicabihity ’ 5,{}/68 P:&e of'7




(DEP[2-7047 1 5 FCARD CROUND HUIES 6 MODULES é
e .
iCat  ESubjact Suftix SECTION 17 S

RELATIONSHIPS (CONT'D) ~

The following illustration shows the physical placement of R/C

modules that are hand assembled. Placement of these modules 4 .
is on random pattern and not on x-y grids ending in the

digit 3 or 8, :

' ’ - :iv :‘%} .1: .;. I § o I i
.150 — ‘ :
K 4 < &, 4 R + 4, - .
- + Kl 2 )l A K kA K3 f
175 .125 Spacing that
‘ N Y P S PR S is not-on
— N v v ’ 1 standard x-y grids
ending in the
.200 ' ' ' digits 3 or 8.
— C) A 2 4+
+ M2 + K3
TOP VIEW )
.225 ! - | .
—
ARTWORK . o
Any unused lead of an R/C module containing capacitors must not be .
connected to printed wiring by using its plated hole as a via cr

its lands as a pass through,

The following illustration shows a voltage line going to the common leads .
1 to 4 through the R/C module and in series with the next R/C. This

should not be done as there will be a vcltage drop through the internal

common in the R/C module due to its resistance.

"/ R/C INTERNAT, COMMON

Not to be done
:; ’ j/[ l«e— 2,4,6, or 8 LEADS
(;\1 & 5?4]» _l q'lf

o




CARD GROUND RU'LES DEP i2-7047
SECTION ;11 cat, Subject Sutfix 5

g R/C MODULES

‘ SEQUENCE EFFECT

The following illustration shows the physical placement of
R/C modules and those components that are assembled before
R/C modules.

TOP VIEW

— e, 125 —=] |=—125 min.
mino '
PROGRAM CONTACT , | |
® e o o o
.125 min. !
. - - -p——R/CE&—T || © o
® ' ! SLT
N e . .
4 - ——¢Rr/cd—4-{ o o
| .
i . ———— L_ o5 ©° 9 9
125 | o o 71Q0 ming for \C 155 min
. N 'y rs °
‘ ‘ " SLT holes (See Table)
- o .125 min, for
> "L" holes.
.375 MOUNTING o o o9 o
CENTER
ONLY :
i MAXTIOM
. .100 eole Spacin |
3‘“;“’ ,125 125
' _+150 LI75
' i GREATER 1o
. —o-' .(j)-d5 THAN .375 175 il
min., mUNTI\IG . ] \
| CENTERS {__,e00 ' .Z5
| i
N H ‘ '-
w225 .. .325 .. &

1/68 7
5// { 5 of 7 :
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DEP{2-TO4Ty 3 PACKAGING GROUND RULES SECTION 11
Cat FJ\JNGC( . Suftix R/C MODU-IJES
SEQUENCE EFFRCT (continued)

o

RTINS,

The following illusE;éEion shows the minimum placement of R/C modules
to TO-18 and TO-56 packages.

—ea.175 125 o |
MTH | MIN r' »
{v‘ 2,4,6,0r8
! :

LEADED

A

t
105 \© U b @
| MINW MIN
| } _ {
TOP VIEW
The following illustration shows the restricted area for insulated or
uninsulated components next to R/C modules.

<~z P SN A S, S S S, S LN SO 4

L ————t. o
. :ré@- 3t .‘:} :;: az,‘ﬁ .1.25 .

~— .060 TOP VIEW

HAND ASSEMBLY

A1l R/C modules are hand assemblied if their leads are hand flagged and/or
not on the standard x-y grid ending with digit 3 or 8.
All R/C modules are hand assembled on MST

2 card asseublies using dcuble ‘
sided tape and the leads are not flagged.

o
IS,

Of '/ - l_
5"341(?‘ - De'e5/1/ 68

Raoted o il A



E "SECTION 11 * PACKAGING GROUND RULES —  fIEP 2-T0L7 Su;ﬂj

Cat Subdject
~ R/C MODULES

PROCESS INFORMATION

The Assembly Machines require the module leads to be on x-y grid
locations that end with digit 3 or 8. Thelr leads will be gang
clinched after all other components less than .350 hlgh are
assembled.

AXTIAL, LEADED COMPONENT
.125 MAX. DIA.

R/C R/C| 350 R/C MODULE
M{X
Al A
’ i |
. | | FLAGGED LEADS
v L125 | -125 .125

END VIEW SIDE VIEW -

R/C Module leads will be flagged along the centerline of the module
. and in palrs toward each other.

_PLANNING

Semi-automatic equipment for lecds located cff the staudard grid
" "pattern is not recommended due to high costs., Once the hole size

change for MST 1 and 2 is approved R/C medules will then be semi-
automatically assembled.

Applicalihty o ’ . 0"/68 7 Of"?
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Cat. 1 Subject i Sutlx

CARD GROUIND RULES |DEP 52—62303 3%

?

SUPPLEMENT OF STATUS
Diviei TRANSISTOR TO-18 AND T0-56 | SECTION {124
E H‘Q;[ ; IVISION  AND PRESS-ON HEAT SINKS
Engineering Practice |

EFFECTIVE DATE: November 28, 1968

SUBJECT: Card layout ground rules status, Suffix 3, Section 12A.

This update supersedes DEP 2-7047 Suffix 3, Section 12A dated 8-15-66
and Book 03-10, DEP 2-6420-530, Section 2, Page 5 under "Transistor in
TO-18 or TO-56 Packages™".

This Section has been updated to include the T0-18 and TO-55 transistor
requirements for SLD and MST.

REQUIREMENTS

CMT size code defined. Plated hole size defined for MST. Heat sink
- 813169 has been removed. Due to the construction of this heat sink

assembly, shorts were occurring between heat sinks. Heat sink 483454
has been added. ’ :

LIMITS

Updated to include the five (5) MST card sizes. Limits added for
. 483454, e S

"RELATIONSHIPS

Updated to include heat sink 483454,

SEQUCNCE EFFECT

Updated to inciude heat sink 483454,

HAND ASSEMBLY

Updated to reflect hand assemtly of TO-18 and TO-56 transiscors for
MST-4 .

PROCESS INFORMATION

Department 146 has been changea to Department 307 for release
responsibility for new designs.of spacers.

PLANNING

1The gang-clinch machines have replaced the lead spinning machines.

-

3

n
3

Fy

SLU E’L 1 . - ~o “
# slicobitity SLT ? ’ %Qe_p_t( ° 307 3En ’iCOtt ;lO/45/68 B NS




CARD GROUND RULES iDEP [2-6230; 3 |
. Cat. gSubio(.l H Sutfix

TRANSISTORS TO-18 and TO-56 § SECTION [124 |
E j} /3 Division  AND PRESS-ON EEAT SINKS 4
i 1L !
| \Y Engingering Practics

DESCRIPTION

Devices in TO-18 and TO~56 packages have metal cans and headers and
have 3 or 4 leads glassed in. The package is electrically hot and
may contain a variety of components. Assembly drawing code is "Q"
for transistors or "CR" for diodes depending on which device is in
the package. '

PACKAGE

All physical outlines of TO-18 and T0-56 packages are contained in
the following coded list and are in the Component Library maintained
by E.C. level of the component part number:

T0-56 TO-18 4 Leaded
16-T56A 1T-18A 1T-18D
16-T56B 1T-18B 20T-72B

The components are purchased with leads on a .100 diameter lead
circle but prior to insertion, are formed and skewed to a 177 dia-
meter lead circle to fit the .125 hole pattern.

‘ 15 Qg 5ot amg oo ;
me SLT ,SLD,MST }?ept-?ﬁo/,bnm.cott 14.0/28/68 {1 of i

2500n8ib: it




DEP12-6230¢ 3 [CARD GROUND RUI£S
O N SECTION {124

TRANSISTORS TO0-18 and TO-56

e |
Sk

PACKAGE (CONTINUED)

o

TLeads Formed
- Optional ' on 177
Lth Lead .100 Lead Lead Circle
Circle c

o .053 Max.
048 b 3 Places

Max.

T

e

,OU8 Max. . ‘12f<, \>125 ®
TOP VIEW . ‘ TS VIEW
B et 0195 Max. —
- Dia.
.163 . | .115 R.
Max. Max. ’
Can 3 . Y L
. < N
210
' Max. ’
, ‘ !
L ‘J J f j [ > o - lx
U U I Header 110 PY
.005 Min. Max. v
, B B\ oL Seating
. L cocz ) L Flane
: .0L7 -.001
OUE o] e 1230 e Lead Dia.
Max.Dia.
— lt—
SIDE VIEW o SIDE VIEY
Leads unformed on Leads Tormed on
.100 lead cirele : 177 lead circle .

Views shown are for packaging purpcses or.y and part drawvings have
precedence.

-

roqe 2 OF 195-139/28/68 )
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TRANSISTORS TO-18 and TO-56

REQUIREMENTS

Leads of these components must be
"J" .040 holes for
.040 holes for
.031 holes for

HS - This note code cal

the following illustration.

placed by note code "HS" when E.C
assemblies.) :

= ‘win. |

' |

cin W) < (t)

o O

) 40

|
n) ) (0] [
J
TOP VIEW

i E e

«CARD GROUND RULES [DEP é ~-6230] -

s

e i 4
v St:C HON %'2 2 A fcar. %‘Sub;’cct rSuH;‘x

mounted in:
SLT & SLD

MST 1
MST 4

Note codes must be used as follows:

& 2

HA - Note HA calling for the use of spacer part number Blli57 nor-
mally must be used for all packages.

The note code will appear on
the package and in the note code field

on the assembly drawing.

ls for the use of insulating spacer P/N
815192. Note HS must be used when the package lead is .125 from

the lead of an SLT Module or another TO-18 or TO-56, as shown in

(When the AZ note code was used to describe the shorting condition
between TO-56 and/or TO-18's and SLT Modules, then it must be re-

changes are made to the card

—

i _,].125 r"" |

815192 (2) Insulating —__

\125

e s 250

Spacer
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=18 and T0-56

REQUIREMENTS (CONTINUED)

wWr T “"Tf\‘
CJ\‘A F C{.’I)J iNT

TO-18 and TO-56 packapes must be
emitter and bhase leads pw:aJ]oA to
This orientation alsc plc 1

in the "A" direction with the
"Y-Y" axis and the card housing.

parallel to the "Y-Y" axis.

811157 Spacer.

170-18 and TO-56 transistors using this spacer must

be coded as a 4 x U

component with lead codes as follows: I~
Emitter - BO3
Base - BO2
Collector - CO2

815192 Spacer. o

T0-18 and TO-56 iransistors using this spacer must be coded as a 2 x 2
component with lead codes as follows
‘ Emitter - AO2
Base - AOL

Collector -~ BO1
HEAT SINKS

483454 Heat Sink.
Heat Sink 483454 non-insulated can be used on all physical outlines. Si
grease must not be used with this Heat Sink. CMT size code 6 x 6.

A

¥
l "‘
<730 max. . 680 max. ] .150 max.
dia. dia. - ID
(mounted) {(unmounted) L
| i
Y . v
1
TOP VIEW 483454 ~
) .188 max.
) SIDE VIZW
b ol 19 (g 0005




P | TCARD CROUND RULES DEP 12-6230/124
|  TRANSISTORS 'T0-18 and T0-56 | SECTION 3 e o s

A

811839 Heat Sink. .
heat Sink 8TI839 non-insulated can be used on 1T7-~18B, 16-T756A and o

16-T56B physical outlines only. 81 grease must not be used with this
heat sink. CMT size code 6 x 6. :

270 Max.

SIDE VIEW .-

- 813170 Heat Sink. .
- Heat Sink 813170, non-insulated, can be used on 1T7-18B, 16-T56A and

16-T56B physical outlines only. CMT size code 4 x .

L .320 | LTI U350
Max. Maz.
® i g | 813170 .
1 - 0078 ? ———————————
Max, 215
' ‘ MEF?' S
END VIEW ' ‘ ' SIDE VIEW
S L L2h6 Mexpe

10/20/68 | 5 of 151

¢ 0.te £ Pags 3




DEP2-6230; 3 CARD CROUND RUILES 3
con Bsoer fosren SECTION EléA‘_ TRANSISTORS TO-18 and T0-56

REQUIREMENTS (CONTINUED)

HEAT SINKS

815184 Heat Sink.
Heat Sink 815184 non-insulated can be used on 16-T56A and 16-T56B phy-
sical outlines only.' Si grease must not be used with this heat sink.

Four slots staggered on each end of this heat sink create 8 spring sur-
faces over its entire height. CMT size code 4 x 4. :

815184 - .350 ‘
: . [~_-Max. Dia.
R ]
: I 10
- I I Max.

Sy =

. 1
-HEAT SINK NOTE CODES

Si grease cannot be used on Heat Sink 811839 and 815184. It is not re-
commended on 483454 and 813170 bui when it is used note code FK must be
on the heat sink and HA on the package. When Si grease is not used, the
heat sinks are classified as wettable and no note code is required on the
heat sink, but HA is required on the package.

LIMITS (PACKAGE ONLY)

To meet assembly requirements, leads must be on a .125 pattern witrin the
following limits:

On a standard .125 pattern, TO-18 or TO-56 package leads wlll be placed on
or within the fecllowing X and Y grids. Orientation tabs may be in any of
the four guadrants. )

SLT/SLD 1 UYi 6 and 12 ;
. X 28 - 73 - 143 - Y 28 - 58

2 Hi 6 and 12 .
. X 28 - 73 - 143 ¥Y 28 - 118
3 Hi 12

"X 28 -~ 143 Y 28 - 178




%CARD(ﬁﬁlﬁﬁ)RULES“DEP?2~6230§3
5 Suffix

Cat. Subjact

TRANSISTORS TO-18 and TO-56 b osecTion o

LIMITS (PACKAGE ONLY) (CONTINUED)

MST 2 Hi x 1,2 & 4 wide X 02 = 11 - 25 - 53 YC -V
3 Hi x 2 & 4 wide X 02 - 25 - 53 , YC -8
Orientation tabs which do not project toward the card edge.
SLT/SLD 1 Hi 6 and 12 X 23 - 78 - 148 Y 23 - 58
2°'Hi € and 12 X 23 - 78 - 148 Y 23 - 118
' 3 Hi 12 X 23 - 148 Y 23 - 178
MST 2 Hi x 1,2 & 4 wide X 01 - 12 - 26 - 54 Y C -W
3 Hi x 2 & 4 wide X 01 - 26 - 54 YC -9

On a random pattern, T0-18 or TO-56 package leads will be placed on
or within the following X and Y grids. rientation tabs may be in
any of the four quadrants.

SLT/SLD 1 Hi 6 and 12 X 25 - 76 - 146 Y 25 -~ 60
v 2 Hi 6 and 12 X 25 - 76 - 146 Y 25 - 120
3 Hi 12 X 25 - 146 Y 25 --180

Orientation tabs which do not project toward the card edges.

SLT/SLD 1 Hi 6 and 12 X 23 - 78 - 148 Y 23 ~ 62
2 Hi 6 and 12 X 23 - 78 - 148 Y 23 - 122

3 Hi 12 ‘ X 23 - 148 Y 23 - 182

LIMITS (CONTINUED) HEAT SINKS
4834514 |

Packages using Heat Sink 453454 must have their leads on or within
the following X and Y grids. The heat sink may bevparallel with X

‘or Y axis.

SLT/SLD 1 Hi 6 and 12 X 32 = 54 - 113 32 - 70

' 2 Hi 6 and 12 X 32 - 54 - 113 v 32 - 149
3 Hi 12 X 32 - 113 Y 32 - 164

MST 2 HL k 1,2 & 4 wide X 03 = 10 - 24 - 52 YE -U
3HL x 2 & I wide X 03 - 24 - 52 YE ~ 7

(10/28/68 | 7 of
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DEP /26230

b
Cat. 1'8ublact

3 iCARD GROUND RULES

Suffix

SECTION

gl?fx

LIMITS (CONTINUED)

HEAT SINKS

811839

Packages using Heat Sink 811839 must
following X and Y grids.

SLT/SLD

MST

813170

Packages using Heat Sink 813170 must have their leads on

following X The heat sink must be parallel

SLT/SLD

MST

815184

Packages using Heat Sink 815184

following

SLT/SLD

MST

1 Hi 6 and 12
6 and

2 Hi
3 Hi

3 Hi

12

and Y grids.

Hi 6 and 12
6 and 12

1

2 Hi
3 Hi
2 Hi
3 Hi

12

X
X

1,2
2 &

&
4

4 wide
wide

X and Y grids.

Hi 6 and 12
6 and 12

L

2 Hi
3 Hi
2 Hi
3 Hi

S of 1q10/2§/6§-?

Oote

i

PSP el

29
29
29

03
03

25
25
25

02
02

29
29
29

02
02

TRANSISTORS TO0-18 and TO-56

have their leads on or within the

- 76 - 146

- 76 - 146

- 146

- 11 - 25 - 53

- 25 - 53
theirlleads on

Lave

72 - 142
72 - 142
142

10 - 24 - 52
o4 - 52

T2 - 1b2

72 -~ 142

142

11 - 25 - 53
25 - 53

Y 29 - 56
Y 29 - 116
Y 29 - 176
YE -U
IE -7

or within the
with X or Y axis.

Y 26 - 60
Y 26 - 120
Y 26 - 180
YD~V
YD-38

or within the

Y 29 - 56
Y 29 - 116
Y 29 - 176

YD-V
YD~ 8




(CARD CXOUND RULES TP 2-6230] -
SECTION 904 feor  Bsonen

oy

TRANSISTORS TO-18 and TO-56

b g o

Saffin

RELATIONSHIPS

The following illustration shows the physical minimum placement of
TO-18 and TO-56 packages.

TO-18 and TO-56 packages with non-adjacent tabs may be mounted on
.250" center to center distances. The insulating spacer 815192
(using Note Code HS) must be used with minimum mounting spacing as
shown below.

® T 1 815192 (3)
“ *] ) e SPACER
HS HS | 7 éj [>§§ —
ORIV Y. ¥
\ 4 T T ; Q L Wi y_( 1 250
NN R S e NQB I Co/ToT :
§§§§Q§§§ﬁ§§§§;§§gx§\§§§§ N et MIN.
s N I =1 t “; T s
o jﬁj%\\ — \\‘2 ;;:WNEﬁk\ §4ﬂfx L
% ¥ <7 A CrNAE AV
‘ : E O A ]
) ! ' i | S AL é cl y
! .250 ! ' WOE 1B o7/ /T
N 3 A AR %{F‘
win- ERAELSS i
IR - 815192 (2) .250
CJJ SPACER . .~ MIN/

* To facilitate the use of these minimum mounting centers, A-.275,
B-.325, C~.375 with TO-18 spacer (using Note Code HA).

) TOP VIEWS

L o |
it WiN, —=

T0-18 and TO-56 packages must be mounted on the following minimun
center tc¢ center distances.

(A)" Non-adjacent tabs .275"‘
(B) One adjacent tab . 325"
(C) Tw.» adjacent cabs . 375"

3 H

. v of 13
s0/28/68 :
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| | GARD GRCUND RULES BEP | 2-6230;
TRANSISTORS TO-18 and T0-56 I secTion C1oaben  Hosen ¢

Suffis

RELATIONSHIPS (CONTINUED)

In this illustration, package number(:>is fixed. The cther package
maintains the same orientation with respect to the card edges and
moves about package number (1 Within each segment of this illustra-
tion there are portrayed only two packages. The moving package is
shown twice, when it is positioned on the same X and Y grids as the
fixed package. 1In these two positions, the moving package has either
an A, B, or C on it. This letter indicates the condition existing
between the moving and the fixed package. A indicates that a condi-
tion of non-adjacent tabs exists. B indicates that a condition of
one-adjacent tab exists and C indicates that a condition of two-
adjacent tabs exists. REMEMBER: The orientation of the moving pack-
age is always the same with respect to the cardg edges. The lead
location for the moving package is given for one lead only. This is
sufficient for specifying the minimum mounting of one package to the
other. Although the-relationship between both packages is shown for
only a 90 degree swing of the moving package, the lead locations given
must be extrapolated when working in the other 270 degrees around the
fixed package. :

The procedure to be followed for applying this illustration is outlined
below:

a. Placement of T0O-18 and TO-56 packages is not complex when both
pachages are located on the same X and,/or same Y grid. Hence,
this proceduxre should be used only when two packages are placed
in a staggered manner. '

b. Designate one of the transistors, which is on a multi-color or
assembly drawing, as the fixed package as portrayed in the ahove
illustration

c. Translate tie other package maintaining its orientation with re-
spect to the card edges from it~ staggered gosition both ways
-until it is on the same X and same Y grid as the fixed package.

d. Label the translated padkage in both positions with an A, B,
or C.

€. The combination of these two letters indicates which seguent of
the ililustration above to refer to for the lead grid spacing
which corresponds to the minimum spacing of the two packagos.

/69 % 11 of 1%
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: (CARD GROUND RULES (DEP (2-6230f 3 §
TRANSISTORS TO-18 and TO-56 | CECTION 1128 Jew Mowrer  do |

RELATIONSHIPS (CONTINUED) HEAT SINKS

The following illustrations show the physical minimum placement of
TO-18 and TO0-56 packages with like Heat Sinks.

483454 -

483454
2 places : . i

LT
T e/

 A—

. Package

X__

.680

‘min

”On Package

— - .550 ~——f;-—J

Min,

_'_..'.__.L

-

;. T
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FCARocywnm&>RULES§D£P§2m623o§3

TRANSISTORS TO-18 and TO-56 l_sECTion 1128 e Huwe o
ARTNORKS

All three leaded TO-18 and T0-56 rackages are subject to the follow-
ing printed wire and artwork restrictions. A .013 "C" printed wire
may pass under the transistor on FRONT artworks ONLY. A .013 "B" or

"C" printed wire is allowed in the restricted area if common to land
and/or lead.

FRONT ARTWORK RESTRICTED AREA CONMPONENT SIDE

J25 ———
@

.056

-056

.. LVIA HOLE

Back artwork on the solder side.of card can only have the folluwing
printed viring placement due to spinning action of the lead clincher.

No

® ~ BACK ARTWORK WIRING PLaCEMENT
AS VIEWED FROM THE BACK OF THE CARD

OPTIONS
i10/28/68 5 15 o
EA Pcoe

Oate

VIA HOLE -\
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DEP2-6230; 3

Cat.  Subjact Suffix

CARD GROUND RULFES

g et

SECTION  hoa

.~ TRANSISTORS T0-18 and T0-56

SEQUENCE EFFECT

The following illustration shows TO-18 and TO-56 with tubular axial-
leaded minimum mounting placement.

TABLE |*—J-K-L HOLES
V -
| TABLE vg

| TABLE I :é§>~-?-' TABLE I

: | HOLE SPACING|WAYX BODY
. TABLE I MIN DIAMETER

105 175

,__i 150 175

175 225

| 200 275

3 225 . 325

.100 Max, ’
7 TABLE IT TABLE II

A | HOLE SPACING|MAX BODY
> TABLEIT </~ — MIN DIAMETER

' .150 100

175 150

200 200

o 225 750

TABLE III Y pe———J~K HOLES 250 7300

o TIiBLE 171
HOLE SPACING|MAX BODY
~MIN DIAM%TER
.100 12

,::;;;;;;5 HOLE SPACING|MAX BODY
~ MIN DIAMETER

.15 325

! _ TABLE V
J‘ ' : HOLE SPACING|MAX BODY
TABLE IV — " |e——J -K-L HOLES MIN DIAMETER
Lo : 125 100
| : . 150 .325

116/28/68

Date




TRANSISTORS TO-18 and TO-56

SEQUENCE EFFECT (CONTINUED)

The following illustration shows

module minimum placement.

TOP VIEW

{CARD GROUND RULES 1DEP 12-6230; 1
| oEeTion

BSuffix é

-

i'l"p guo’ guubgec!

TO-18 and T0-56 packuges and SLT

ol |25 MIN.

|

| |

o

h
Y

F .\
~

D
P

F4h)
<

The following illustration shows the TO-18 and TO- 56 restricted area

required for all other adjacent components.

00!5 (UNINSUL ATED) o
2 PLACES

.138
(UNINSULAT‘TD)

063 (i":SULATED, I
.088 (UNIN>ULATED)
3 PLACES

4 RESTRICTEDR ARTA

122
(UNINSULATEL)

TOF VIEW

77
N J 037 (iNSULATED)
<:</~—~.062(UN1NSULATED)
4 PLACES
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- v A P
& TO-56
e following illustration shows TO-18 and TC-KE packages with heat
and adjacent components.
: 483454 T —]
Healtsink
‘:1
1
!
i

811839 —

!
351
l

815'84‘/"{«»;‘"“[4‘”‘_”

HEATSINK

_%lu3

Y 4

=

3 .2 AAX, (INSULATED)
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ZC&RD(%KKﬁH)RULES;DEP§2»623O 3
SECTION ?121& Eeer, gsmm Suffix

TRANSISTORS TO-18 and TO-56

HAND ASSEMBLY

All T0-18 and TO-56 packages will be hand assembled if their leads
are not on the standard grids ending with digit 3 or 8. All TO-18
and TO-56 packages on MST-4 card assemblies will be hand assembled
~using double-sided tape.

PROCESS INFORMATION

The assembly machines require the TO-18 and'TO-56 leads to be on the
standard grid pattern that end with digit 3 or 3 or equivalent.

All packages wiil have their leads formed and cut prior to assembly.
The use of Si grease should be avoided whenever possible.

No package may have more than one spacer. Any new spacers must be
- released by Department 307.

All pac%ages must have their leads mounted on a .125 hole pattern.

The leads will be gang-clinched to the card after all other components
less than .325.high are assembled. :

PLANNING

Semi-automatic equipment for leads not mounted on the standard
pattern is nct contemplated.

30/28/68 F 19 op 19 |




CARD GROUND RULES IDEP 2~6230§ 3
: { Cat. Subjact ] Sufhix
[

- | | SECTION [12B
E j t; E Division rransistors 10-77 T0-78
: Engineering Practice "PRESS ON HEAT STNK"

Supplement of Status

° CARD LAYOUT GROUND RULES

Effective Date: February 16, 1969

Subject: Card Layout Ground Rule Status Suffix 3, Section 12B. This
section has been updated to include TO-77 and TO-78 transistor require-
ments for SLD and MST. '

This update supersedes DEP 2-7047, suffix 3, Section 12B dated 6-15-66.

Requirements

CMT size code added. Hole size requirements defined for MST.
Limits L

'Expanded to include the five (5) MST card sizes. -

——— & =

SLT, SLD; MST ‘ Dept. 307, CD End. L/16/69 lﬂi cf 1

Applicobility [ Responsiuility
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CARD LAYOUT GROUND RULLS

Efi Dg Bivisignm  TRANSISTORS TO 77 - TO 78
¢ B r‘_}\/ Enginesring Practice

DESCRIPTION

CARD GROUND RULES [DEP [2-6230; 5

Pl
E Cat. HSunct E Suffa ¢
i

| SECTION

@

4
123}

{

[r—

El
o

, Devices in TO77-T078 packages have metal cans and headers, and
have 6 leads glassed in. The package is electrically hot.
Assembly drawing code is "Q",

PACKAGE
" A TO7T package is very similar in height to a T0 5 but %he 7078

is much shorter. 4l1l physical cutlines of TO77-T078 nackages are
contained in the following coded list and are in the Component
Library maintained by E. C. level of the component part number:

o NON-AUTOMATED - 6 LEADS
| Y 370 5E
. 23T78B, 21T77B
" The components are%purchased with leads on a ,200 diameter
lead circle and are later formed and skewed to fit a .250 x%.250
. hole pattern. Prior to manual insertion a spacer is assembled,
L ) thils provides the package with support and standoffs.

The device industry (JETEC) had registered this vackagzge as

RO52 when originated. The RO52 was to be changed to T052, but’
type TO52 was used--for designation ‘of another transistor package,
Therefore, R052 has been changed to TO77 and TO78. : '

SLT, sSLD, MST ‘Dept. 307 CDu”nd. - {1 of 13
Applicabiliiy ! ! . éﬂespa;ibili'v ’ d = olJlu/69 { Page
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s CARD CROUND RULES 1D=ZP §2-6230
; g ;

B e : 7
| TRANSISTORS TO77-T078 ; : — § 3
T 3 SECTION 2B Foo Hopieer Esuttix

 REQUIREMENTS
’,ff‘ ; Leads of these components must be mounted in:

"I .040 holes for SLT/SLD
‘ .040 holes for MST 1 & 2
.031 holes for MST 4

‘Note codes must be used as follows:

_LA ‘ ‘,Noté éode HE calling for the use of spacer part number 811660 must
’ ‘be used fcr all packages. The note code will appear on the package
_ ". and in the note code field on the assembly drawing.

-1Heat,sink 483376'non—insulated can be used on 21T77B physical out-
line only. Si grease 483151 must not be used with this heat sink.
o The package on the assembly drawing will reflect note code HE.
‘ " Heat sink does not require any note code. The component part
o . drawing shall take precedence over all views. o

B v

Transistors TO77 and TO78 with required spacer 811660 must be coded
‘in the "A" direction with Bl and El in line parallel to the "X" - uxn
“axis. These packages must be coded as a 8x component with lead
- codes as follows: ; '

UUEL - BO3 E2 - C04
. Bl - BO2 B2 - D04

c1 - co2 - €2 - D03

. HEAT SINKS

fHeat'sinks 492434, 492435, 813172, 813193, 814005, and 313168 cannot
¢ ¥ be used on these nackages. . : B '

483376 Heat Sink

T ek o ®

750 MAX.

.845 MAX.

DIA. DIA. === .28U MAX.
(MOUNTED) UNMOUNTED , Io

:::—ﬁ-}"

F===220 MAX. -

482378 —~

SIDE_VIEW ¥'3/16/60 § 3 orls

Dote gPoqo
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1 <R3

" b

zlct fiSublest ESufHﬁ 5
LIMITS

T o
)

On a standard ,12% pattern, package leods will be placed an or within

the following X and Y grids.
quadcants., '

four

SLI/SID

1-~Hi
2~Hi
3~Hi

e
}Lf:‘T A
CErecwrarey

2~Hi
311

i

6 and 12
6 and 12
12

-

X

»

Orientation tabs may he in any of the

28
28
28

02

X 02

73 -

2 -

143

25 - 53
53

¥ 28 =

Y 28 -
Y 28 -

58

118

178"

Yo -V

¥C -~ 8

On a random pattern, package leads will be placed on or within the

following X

quadrants.

l=Hi
2~Hi
3=-Hi

LIMITS HEAT

'6 and 12
€ and 12
12 |

STNK

and ¥ grids.

X

7077 package using Heat Sink
the following X and ¥ grids.

SLT/StD
i-Hi
2~Hi
3~

MET
==l

2=Hi
3~Hi

6 and 12
6 and 12
12

1,2,4 wide

2,4 wide

4 of 13 ¥

Fuge

~$

/16/6

§ Dot

pt

0

b

® ramcowsd

»

o

-

Orientation tabs

24 = 77 ~ 147

24
24

-

77 - 147
147

Y 24 -
Y 24 ~
Y 24 -

483376 must have their leads on

b

69 =--139
69 - 139

RS
P

0 = 2¢ - 52
¢ -~ 52

1
p

Y 33 -

Y 33 =
Y 33 -

way be in any of the four

61
121
181

or within

53
113
173

St

-
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» The following illustration sho
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LoP VIEW

SPACER
811660
. L 7 PLACES

_ Packages must be mounted on the following minimum cencer *
center distances.
A)  Non-adjacent tabs .425 MIN
B One-adjacent tab .451 MIN
C Two~adjacent tabgs 500 MIN
D Any orientation cn a standard patier
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CARD CR0LND RULES "DEP 2om 6030,
TRANSISTORS T077-TO78 e - \.’ - 02“’O§ ?
R S SECT”«”\' "3122.0' ;Car. -:$Subicci dsuttiz
RELATIONSHIPS (CONTINUED) |
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TOP VIEW

The previous three illustrations package number 1 is fixed. The
" other package maintains the same crientation with respect to the

. card edges and moves abcut package number 1. Within each segment
of this illustration there are portrayed only two packages. The
moving nackage is srown twice, when it is positi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>