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SECTION 1 o 
GENERAL 

Suff11 

1.0 SCOPE 

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

2.0 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 tt .. 
maximum design and manufacturing automation. 

3.0 DEVIATIONS 

3.1 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). . : 

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

4.0 TYPING REQUIREMENTS FOR FORMAL DOCUMENTATION 

4.1 TYPING A 
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.) 

4. 2 RIBBON A 
Carbon ribbon(Ribbon No. 5122 is recommended) must be used. ~ 

4 

(A plastic backing is recommended for improved typing 
• quality.) The typewriter impression should be set at 8 to 10. 

4.3 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 (ma~imum). 

4.4 FINAL MASTERS 

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

4.4.2 

4.4.3 

Examples: 
1 one 
I - letter I 

0 
0 

zero 
letter o 

2 
z 

digit 2 
letter z 

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. 

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 

s.o 

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

WORK FLOW 

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

For release only: 
Obtain FE, DA, and TE 
approvals. Draft formal 
document. Component check. 
Work request. 

For complete processin~ i~ 
Dept. 707, East Fishkill 
rough draft of circuit 
document and work request. 

LOCAL 
FLYER 
GROUP 

CIRCUIT TECHNOLOGY 
MACHINE TECHNOLOGY 

CIRCUIT DEVELOPMENT 

CIRCUIT DOCUMENTATION 
DEPT. 707, 

EAST FISHKIL"L 

WHERE USED 
EC NOTICE 
DISTRIBUTION 

FIGUR~ 1 WORK FLOW 

Formalize all circuit documen
tation in accordance with 
Ground Rules. Obtain FE, DA, 
and TE approvals for releose 
via East Fishkill. Rele..lsc 
circuit flyers, circuit a!l.d 
card test specifications. 

Code EXPRESS for component 
check, flver title, specifi
cation liStinq, an..i co!Tlpon~nt 
to f 1 vcr where usr..L ~'-bt.;.i n 
user ~pproval, i! rcquirc<l. 
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SPECIFICATION AND CIRCUIT 
FLYER PREPARATION AND 
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Engineering Practice 

Cat Subject Suffix 

SECTION 1 

SPECIFICATIONS 

1.0 CIRCUIT SPECIFICATIONS 

1.1 

1.2 

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 
.Parameters 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. 

2.0 CARD TEST SPECIFICATIONS 

2.1 

2.2 

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 o+ 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: 

• 

SLT DEPT. 707 8/1/69 1 of 2 
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SECTION J 1 SPECIFICATIONS 

1. Test Engineering. It provides them with necessary in- ~ 
formation concerning the circuitry on a particular SLT 

2.3 

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. 

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. 

2 _I 
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1.2 

. CARD GROUND RULES DEP 2-6230 2 
Cat. Sub1ert Suff.x 

SPECIFICATION AND CIRCUIT 

D• . . FLYER PREPARATION AND 
1v1s1on PROCEDURES 

SECTION 

Engineering Practice GENERAL INFORMATION 

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 TO 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 
made for the special case where no Circuit Specification is 
required. 

SPECIFICATION TO CIRCUIT FLYER(S) 

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

2 

1.3 ALD TO CIRCUIT SPECIFICATION 

1.4 

• 

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 ~s 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 . 

2.0 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. 

DEPT. 707 
Responsib;lity E. FISHKILL 

SLT 8/1/69 
Dote 
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SECTION 12 Cat. Subject Suffix GENERAL INFORMATION 

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

2. 3 It will be the decision of the controlling Circuit ·J.ecnnology Group 
to determine which .combined flyer should have its own specification. 

3.0 CONTROL. 

Circuit Specifications will be under control of the circuit group 
generating the spe~cification; this control may be transferred to a 
another circuit group by mutual agreement of the two circuit groups ,_, 
concerned. (See Section 27). 

4.0 CHANGE ACTIVITY 

5.0 

:. 2 

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. 

LISTINGS AVAILABLE 

A cross reference list (for flyers to specifications) 'is distributed 
to all circuit groups. This· listing is titled "Circuit Flyer, Title, 
and S~ecification Listihg". rt: is controlled and distributed by the 
Corporate Flyer Group, Dept. 707, East Fishkill. 

I 
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FLYER PREPARNrION AND SECTION 3 
Di vision PHOCEDURES 

E . . . SUPPLEMENTAL INFORMATION 
ng1neerlng Practice REQUIRED 

-Z7Jll ... _ 

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

APPROVED MASTER DRAWINGS OF FORMAL RELEASED COMPONENTS 
(EXCLUSIVE OF SEMICONDUCTORS __ ) ___________ _ 

All circuits to be released must have approved components, or 
the status of non-approved components 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 ti1rough the Components 
Division prior to release of the Specification. 

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

LETTER OF WAIVER 

A letter st&ting the intended usage of a restricted component e and showing recognition of' the exposur·e in using thif1 comoor..ent. 

DESIGN EQUATION: 

The pr·inciple equations used in designing the circuit. A 
st~tem0nt of design philosophy used and justify the deviations, 
if any, from standards. This sho~ld be legibly and co
h~rentJy written on reproduc1ble copy. 

If the ~ircuit will be used widely, statistical analysis may 
be performed on the circ~it. Circuit Technology should be 
contacted as to the p1·oced1.lres to foll.ow. 

CIRCUIT PERFORMANCE DATA (STATEMEN'i' OF LOAD CONDITIONS FOR CIR0UIT 
TEST AND A DE3CRIPT:r:ON OF THE ?EST E:t-..TVJ:RCNi·iENT) 

This data should be taken under condition~ of temperature, 
humidj ty, voltagE.d, 10ading,, transistors, and other components, 
dictat'.;d by th'-- design philosophy used. This should be legibly 
and coher~ntly tRbulated on a reproducible cory. 

.. ' 
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CARD GROUND RULES DEP 2-6230 
Cat. Subject Su~x 

SPECIFICATION AND.CIRCUIT 
Division FLYER PREPARATION AND 

PROCEDURES 
Engineering Practice 

ENGINEERING SPECIFICATION SHEET (Figure 1) 

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

ENGINEERING SPECIFICATION GRAPH SHEET (Figure 2) 

Fqrm No. D-1675-0 

HISTORY SHEET (Figure 3) 

Form No. M30-2053-0 

INSTRUCTIONS 

SECTION 

FORMS 

1. Wh~n ordering, specify either linen or v~llum. 

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

3. All forms for processing must.be reproducible copies • 

SLT DEPT. 707 E FISHKIL 8/1/69 
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Cot. Subject Suffix SECTION 4 FORMS 

ENGINEERING SPECIFICATION _SHEET 

IBM ENGINEERING SPECIFICATION PART NO. 
CONTROL CODE 

1 TITLE PAGE NO . 

. 

I . 

• 

MADE BY IoRtG. APP. I TECH. APP. 1 EC. LEVEL 

P'ORM NO. •ao-•o>"·O MltO NO . .,.oea1110 

FIGURE 1 

2 I 

. .. . 

r.o-1 
)> 
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~ 

z 
9 
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FORMS SECTION 4 Cal. 

ENGINEERING SPECIFICATION GRAPH SHEET 

ENGINEERING SPECIFICATION 
TITLE 

l : . . m~1-.-.-· . 
d; . 

111• .. 

R·:ih 1: 
' ... t. 

,. . 
. .. ' 

I: • 

, , ... 
I. . 

i. 
'; 

r··~ ..... ~ :. ...... . 
. ~.. . 
t·: :·• .. : : .. 
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i ! .: ! ! ~ -. :-; : ~ . . . 
t) : •·t 4 ·1 : 
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.. 
I 

. -! 

. . 

ORIG. Aftft. 

FIGURE 

TECH. APP. 
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......... ·'·· 
. - . ! ...... 

. ... ' 

EC. LEVEL 

I Date 

Sub eel 
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> 
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HISTdRY SHEET 

.. ENGINEERING HISTORY PART NO. 

CONTROL CODE 

}TITLE PAGE NO. 

PAGE DATE EC. NO . DESCRIPTION APPR._ 

• 

. 

, . . 
0 

. 

':U" 
l> 
;o 
-i 
z 
p 

• 

• 

UOE IY ]ORIG. APP. . lTECH.APP. jEC. LEVEL 
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CARD GROUND RULES DEP 2-6230 2 
Cat. Subircl Sulf.x 

SPECIFIFICATION AND CIRCUIT 

Dl·v1·s1·on FLYER PREPARATION AND 
PROCEDURES 

SECTION 

Engineering Practice SPECIFICATION PREPARATION 

1.0 FAMILY 

2.0 

• 

3.0 

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 

TITLE 

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

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 

5.0 

6.0 

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. 

E.C.LEVEL 

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

CONTROLLED RELEASE 

1. The change level for controlled release Specifications 
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 Sp~cification is to be formally released. 

SL.T EPT 707 E.FISHKILL 8/1/69 
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. Cot. Subject Suffl• SECTION T 5. SPECIFICATION PREPARATION 

8.0 

Blocks of formar·release -nllnbers--are obta.ined from Dept. 707, 
East Fishkill. 

AP_p-RClllAL...SIGNATURES------
. .,-.... . .. 
---- ------ ·-----· . -

1 :··_Ma.ae--:sy-.. .:: nesigner•s-signatur~· . .:-..:..:._: - - - - . 
. · -- .. -

2 ~-·---originator· Approval -- ·neslg_n._e_r_' s_m_a_n_a_g_e_r-.----.. ··----------

3. Technical Approval - Circuit Technology Manager or equivalent. 

9.0 HISTORY SHEET 

9.1 IN~TIAL 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 

2 

1. All pages that are affected must be listed. 

2. The date, E.C. number, a brief descriptiofl, 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. 

I 

A v 

~ v 
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CARD GROUND RULES DEP 2-6230 2 

SPECIFICATION AND CIRCUIT 
Cat. Subjrcl Suffix 

6 FLYER PREPARATION AND SECTION 

~rn~ Division PROCEDURES 

Engineering Practice SPECIFICATION CONTENT 

1.0 INTRODUCTION 

The circuit designer is responsible for writing an engineering 
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 

Section 2.0 

2.1 

2.2 

Functional Description of the circuit in the· 
system and a.description of circuit operation. 
Include function of each co~ponent and system 
requirement. Component parE numbers are not 
required. • 

Schematic Diagram and Reference Circuit Flyer 
Block Identification Numbers. 

Referenced Circuit Flyer Block Identification 
and Part Number • 

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 Voltage and Current Levels 

SLT DEPT. 7 
Applicability Responsibility E . FISHKILL Dote 

8/1/69 Pate Of 8 



DEP 2-6230 .. 2- _ CARD GROUND RUJ,,J::S 

Cal. Sub)ect Suffix SECTION I 6° 
SPECIFICATION CONTENT 

UP LEVEL 

-- Max •.. of the supply 

- Max. worst case 
value - power 

- ,---, 

supply max. minus t 
tolerance 

- Min. (includes 
noise tolerance) 

-1---1 

Region of Specified -
Performance 

_....._ ~ 

I 

DOWN LEVEL 
Min. (includes noise 

tqlerance) 

Max. 

Max. Allowable 

-

I -

0 

• 
• 

9 

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 

2 

curve (Section 3.1) along with associated voltages. 

Example: 

Node/. 
(Pos) 
~ + 

(Pos) 
+ ~ 

4 

(Neg)..._ _ __, (Neg) 

• 



SPECIFICATION CONTENT CARD GROUND RULES DEP 2-6230 2 
SECTION j6 Cat. Subject Sulfl• 

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

= - - - I 
n 

Il = Steady State DC current 

I2 = Displ.acement current cc dv) 
dt 

I3 = Diode r~covery current 

I4 = Overdrive current 

IS = In = Other appropriate consideration 

Any current components considered not applicable should 
be so stated. 

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

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

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

3.6 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) • 

9section 4,0 Output Specifications 

4.1 Voltage and Current Levels 

I 



DEP 2-6230 2-··- CARD GROUND RULES 
Cot.- Subject Sulfla . , . SECTION T 6. 

SPECIFICATION CONTENT 

4.2 

• 1 ·UP LEVEL 

· -Max. of the supply 

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

-Min. (includes noise 
tolerance) 

Region of Specified 
Performance 

- - ---1 

- ---

I _.__ 

.___ -

OOWN LEVEL 

Min.· (includes noise 
tolerance) 

Max. 

Max. allowable 

Current Requirements ( conven.tional 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 The appropriate currents 
should also be indicated on the voltage curve (Section 4.1) along 
associated voltages. 

Example: 
• 

I 

/ 
Node 

(pos) 
-4+ 

... 
-

(neg) 

(pos) Node 
+ 
~ 

.... 
{neg) 

0 . . 

with 

e 

0 
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CARD GROUND RULES DEP 2-6230 2 .. ·~-,~;:IF I CATION CONTENT 16 ' 

Section 

Section 

SECTION Cat. Subject 

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

IT = Il + I2 = I3 - - - In where 

I1 = Steady State DC current 

I2 = Displacement current (C dv 
dt) 

13 = In = Other applicable terms 

4.3 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.). 

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

4.5 

5.0 

5.1 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.3 

6.0 

6.1 

6.2 

Other limitations 

Overall Performance 

Phase shift - - Maximum, nominal and minimum. 

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

Turn on - - Maximum, nominal, 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 

Suffi• 

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 
signals at their nominal value. If a nominal signal 
level is not specified, a mid-value between the 
minimum and maximum value may be taken. 

I 
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CARD GROUND RU[ES 

SECTION l6 SPECIFICATION CONTENT 

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 

6.4 

6.5 

6.6 

Component .And Transistor Power Dissipation - Maximum 
on, Maximum off, and average transient power under 
worst ca~e conditions. Specify rise and fall 
times. 

Duty Cycle - of circuit. 

Circuit Air Requirements - If dissipation is dependent 
on a minimum air flow: velocity, temperature t9 
and dynamic pressure. 

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

Supply Sequencing - If required, explain why. 

Section 7.0 Marginal Check Specifications 

7.1 

7.2 

Section 8.0 

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

Other Applicable A.C. a11d D.C. information. 

Application Notes 

3.0 CONTENTS OF NON-SWITCHING CIRCUITS (ANALOG) 

Section 1.0 

Section 2.0 

2.1 

2.2 

2.3 

Section 3.0 

Functional Description - Of the circuit in the system 
and a description of the circuit operation. 

Circuit Diagram and reference circuit flyer block 
identification numbers. 

Referenced Circuit Flyer Block Identification and 
Part Nmnbers. 

Block diagram of Circuit Flyer connections, if 
applicable. 

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

Input Signal Requirements 

,...._._ __ ,_._.,_....;;,3~·~1;... __ Dc Voltage and Current Components - Maximum, nominal, 

(P•q• 6 l 0.~/l,./6 9 I minimum. 



CARD GROUND RULES DEP 2-6230 2 
SPECIFICATION CONTENT SECTION l 6 Cat. Subject Suffix 

3.2 

3.3 

3.4 

Section 4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

Section 5.0 

5.1 

5.2 

5.3 

5.4 

5.4.1 

5.4.2 

5.4.3 

5.5 

5.6 

Section 6.0 

6.1 

6.2 

6.3 • 

AC Signal Levels - maximum, nominal, minimum 

Input Impedance - maximum, nominal, minimum 

Signal To Noise Ratio - at input 

Output Specifications 

DC Voltage and Current Component - maximum, 
nominal, minimum 

AC Signal Levels - maximum, nominal, minimum 

Output Impedance - maximum, nominal, minimum 

Special Load Requirements - on output 

Signal To Noise Ratio - on output 

Over-all Performance 

Gain (current, voltage, power) - maximum, nominal, 
minimum at mid-band and other pertinent frequencies. 

Bandwidth - maximum, nominal, minimum 

Phase shift specifications corresponding to bandwidth 
conditions. 

Transient behavior (describe how measured and under 
what conditions. 

Turn-on - maximum, nominal, minimum 

Turn-off - maximum, nominal, minimum 

Recovery time 

Stability - AC, DC, and temperature 

Other 

Power Requirements 

Power Supply Voltage - tolerance and back panel 
distribution and reference. 

Power Supply Current Requirements - maximum, nominal, 
minimum. 

Circuit Air Requirements 
dynamic pressure. 

Velocity, temperature and 

I 
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6.4 

.CARD GROUND RULES 

] 6 
SPECIFICATION CONTENT 

SECTION 

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 
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 

8.3 Special restrictions 
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CARD GROUND RULES DEP 2-6230 2 

SPECIFICATION AND 

D• . , FLYER PREPARATION 
lV!SlOn PROCEDURES 

CIRCUIT 
AND 

Cat. ')ubioct 

SECTION 

·Engineering Practice CIRCUIT FLYER INTRODUCTION 

1.0 INTRODUCTION 

Sult•• 

21 

1.1 Circuit flye.rs are important communication. documents providing 
a unique representation of c.i:i;cui t.s. 

·. e · 1.2 . Each flyer is usually a collection of electronic components 
.or· elements connected in such a way as to perform a 

e 

e 

desired function. 

i:3·· The basic circuit flyer information consists of "a standard 
symbol schematic of·. the ciz-cui t, a logic block represen-· . 
tation, and complete load· check data .. 

2.0 RULES 

· 2.1 The representation of ~ingle components by unique circuit 
flyer block ID's should be avoided. All effort must be made 
to include these components in the basic associated 

2.2 

2 .. 3 

l\pplicobilily 

circuit flyers. If thi~ is not possible· due to card pac)<;.aging 
requirements, the single component flyer-can be used. Load 
check data. and reference specifications will be required for . 
theSE! circuits • 

. 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 ~pproval of th~ 
flyer cannot be given. 

Furthermore, if a circuit flyer is. used on a card in any mann.er 
re$ulting in a.deviation in the flyer's schematic, logic 
representation, or load check data, it will be considered a 
misuse of the flyer; and the card will be placed on hold until.· 
the misuse is corrected. 

Poqe 
SLT Dept. 707 E. Fish. 8/1/69 

fhspl>l\sibillty Dote . 
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SPECIFICATION AND. CIRCUIT Ca! j Subier.t 'Sv!f.x 

FLYER PREPARATION AND SECTION -~ 22 
Division . PROCEDURES 

Engineering Practice CIRCUIT FLYER USES 

1.0 INTRODUCTION 
! -·- --·- -·-··-·---·- ... _ ·- - - -·- ----- - .. -- ·- -- ··---·-··-·-- . -- - -- -- -- ------------
Circuit flyers are used to provide information in a_ standard. 
form to the users specified ~n paragraphs 2.0 through 6.0. 

2.0 CIRCUIT TECHNOLOGY 

1. Standardization of circuits~ 

2. Reference document for determining card changes. 

3.o· AS REFERENCE FOR SERVICEABILITY 

1. ·S9urce document for part of the information supplied 
to Field Engineers. 

. . 
Z~ Circuit·logic function. ·. 

3. Voltage and delay listings. . . 
4.0. DESIGN AUTOMATI0N 

. . 
.1. .Basic requirement for full implementation of Circuit Card 

Design Automation (CCDA) and Solid Logic Design Automation 
(SLDA). See Suffix 1 arid 4 of Card Ground Rules. 

2~ Logic- block symb,ology useca on systems ALD 

3. Logic block symbology used on card ALD 

4. .Logic Test Dat·a generation. 

s. · Logic function and delay parameters for logic simulation. 

6~ Electrical data for load check programs. 

7. Hardware connections and options for automated packaging 
programs • 

. 5. 0 CARD LAYOUT 

Applicobolily 

1. See Suffix 1 of Card Ground Rules. 

2. Communications link between card logic diagram and card 
schematic. 

3. Bas~c input to CCDA programs • 

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

SLT o·ept. 707, E. Fish. 
Re'5pon,ib1hty Oat• 1 of 2 Pov• 
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CIRCUIT FLYER USES 
:.~ .. SubftCI Sulfla SECTION 

6.0 TEST ENGINEERING 

1. Test Engineering uses the: circuit. flyer as a primary source 
document. 

2. It is required as input information to a set of computer 
programs designed to. automatic.ally. generate test and 
analysis data for the SLT card. · 

3. The data is used in coxnbina.tion with a computer controlled 
SLT Card Final Tests System· .(SGFTS) for automated card 
testing and the locating:9f· faulty components on a card. 
' . . . 

4. The test data is. also distributed throughout the Corporation e ... 
for card testing at otli.er Plants. See Suffix 10 of Card 
Ground Rules. 

.··. 

·.e 

.· 



CARD GROUND RULE.$ DEP 2-6230 2 
Cat. ')ubjO(.f Su!f11 

SPECIFICATION AND CIRCUIT SECTION 
n... 23 

Illfilllir Division FLYER PREPARATION AND 
PROCEDURES 

Engineering Practice· CIRCUIT FLYER TYPES 

1. 0 .· UNIT ·.FLYER 

An electrical configuration of circuit elements which must always: 

e· l.· Perform the same unique function. 

·e. ~ 

e· 

.9· 

, I 

2. Exhibit definite input and output characteristics. 

J. Be retained 'in its original logic block form if it has the 
capability of being_ used in more than one application. 

4. Be an electrically connected ·unit witho'ut segmented elemen.ts. 

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

Example of a Unit Flyer for an And Invert: 

,,. A . 
·i 

I. ,, . ... . .... 

Vi3AJ 
t--....14_1. 

(71 
~ 

¢1 
¢2 

·:' n = l to 10 inputs .,, 
\ (See specified delays when n = 10) 

.. - .. -.. -------~-··~ 

~NOTE: Decoupling capacitors which are used to decouple 
non-standard voltages or decoupling capacitors.which 
ar~, at all times, required with a given circuit, 

·must be defined alone as.a unit circuit flyer and 
not included with the circuit. 

·2.0 COMBINED FLYER 

_., 

· 1. A combination ·of unit.flyers connected in a manner to pro
vide a new unit circuit. (Not to be confused with grouping 
~lyer.) . The load check ~ata is not. required for combin·ed 
lyers. . . . · 

2. The logic block.representation of a combined flyer is a· 
single block. 

SLT D. 797 E. Fishkil 8/1/69 
Doro Pooe 1 Of 5 Applicobolity . R .. ponslbitlty 



DEPl2-6230 CARD GROUND RUL.ES 

Cot. fsubJoct . Sul~• ,_.. 'SECT~ON h~ CIRCUIT FLYER TYPES 

. 3. Reference to .the unit.flyers which construct a.combined. flyer is 
indicated by showing the interconnection of the ·unit flyer's 

·~ · , logic blocks on the schematic grid sheet. 

4. The comi-· ~ scihematic is optional. 

'.Example of ·a combined flyer for a loaded And Invert:· 

Unit Flyer Combination: 

Al· -+--+---1 ·f 

E-._¢2 

r· 
---+--~1--~.._--f~-4~-+~-+~-+-+-+-~-4--~-+-~-f-~+-~+-~+-

L--io--I V6iAB 

,. 
FIGURE 2 

Combined Flyer Logic Block Representation: . ' 
~ -~ ··-· ·-- ..... __ - _ ... __ _ 

A 

·n V03AK* ~ (41 

E 
(7) 

J' I 
A3 

. n = l -· 10·1nputs . .-- ' 

* (astel:iisk)· following Block ID Code indicates a combined 
· .. flyer when shown at card level. 

I 
FIGURE ·3 

.... -. 

.. 

.... 

0. 
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CARD ·GROUND RULES DEP 2-6230 . J23 2 
GIRCUIT FLYER TYPES SECTION Cot. Subject Sulll1 

3.0 .GROUPING FLYER 

. ' 

. t' 

.1.. A flyer for Design Automation use only. One that consists of 
circuits represented on System Pages 'in ~ore than one logic 
block, but which I wi t]:iout exception ate always found on the· . 
. same card. · 

2. Only twb·levels'of ·1ogic are aliowed. - The grouping flyers 
·1ogic block configuration will be found on the card logic 
. page (ALD) but no· reference wil.l be made to the grouping.· 

· -flyer block identification; The block identifications of 
the.individual unit flyers mµst be maintained.on the ALD. 

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

·_qombina tions. 

n ' . 

Example: 

- -- - ------·----·--------------------- -------1---. - -- -----~---

, ' 

... 

.. 

A . 

U¢3AI 

A 

U¢3AI 

n = 1 to 6 (blocks) 

.FIGURE 4 

-· . 

OR 

U(i3AJ 

loate 

... · . 

.· . 

- . 

; . 

- ' 

. -

I PaQe 
3 I 
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Sub)oct · S~ffla • 123 
.. 

SECTION. CIRCUIT FLYER TYPES 

4. The "OR" ·block is referred to as the object block of the group ... 
The object block must have symmetY"ir,., input.c;. Maxi.mum number 
of inputs is 6. 

5. · The ·blocks feeding the object block must be the same identification 
number.· The grouping circuit flyer will st(l'l;e "Design Automation 
use only, not for .Logic Design or ALD usage." 

6. The load checking data· is not required. for a grouping circuit ~ 
flyer.. • 

4~0 . INTEGRATED FLYER 

... · 

1. An integrated circuit flyer is the r'epresentation of a circuit e. 
by a collection of 2 or more logic functions1 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. Its existence can only be jusuified when the circuit under con-· 
sideration cannot be represented by any pract~cal combination 
of unique circuit flyers each having a defined ~tandard logic 
function and direct correlation to the hardware components 
contained in 'the overall schematic. 

3. The integrated circuit is an entity· .and cannot· be broken down· 
in.any form. . . 

4. · A unique· circuit flyer for any of the logic block functions ·contained 
in the integrated flyer's logic block representation must not e· 
exist. Sequential block identification numbers will be assigned 
to each. block· of the logic block representation; however, only 
~me circuit flyer schematic will be drawn. 

' . 
5. An integrated flyer must be completely packaged on only one SLT 

card • 

~. lJ~sign Automation and Test Engineering programs cannot automatically 
process integrated flyers; therefore, usage should be restricted • 

4 I 

. . 

£""\ . v 
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. .. ; 

Example of an integrated f·l:rer·: 

(B) * A 
A1A 

¢1A . . . 

.e B1 
(F) b2¢AB N. .. 

L 
A1C FF _(2J 

A2C U2,¢AA ~(6) 

.. 

A1B 
(B) * A 

U2¢AB 01B 
(F) 

N 
L 

FIGURE 5 
: . 

" ··•.e 
• 

.· 

I Dote I PGQI s I 
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Cat. Subjrr.t Suff11 

.·SPECIFICATION AND CIRCUIT SECTION T 24· 
FLYER PREPARATION AND 

Tirn~ 
Division PROCEDURES .. SLT, ASLT, SLD, ANALO< 
·Engineering Practice CIRCUIT FLYER FORMS 

1. 0 SINGLE PAGE SCHEMATIC SHEET {Figure 1) 

Form Number: 

M-30-1872-1 

2.0 'EXTENDED SCHEMATIC SHEET 

. -~ · ' ·Form Number: 

M-30-:1873-1 

5.0 HISTORY SHEET 

Form Number: 

• M-30-2053-0 

6.0 INSTRUCTIONS 

(Figure 2) 

. (Figure 3 )" 

(Figure 4) 

(Figure 5) · 

1. 

2. 

3. 

When ordering forms, specify either linen <;>r vellum. 

Forms can be obtained from Dept. 707, East Fishkill~ 

All forms for processing must be reproducible copies. 

.• 

SLT 
llpplicobility 

~.. ... 

I.' 

I 

I 

I 
I 
l 
! 

. i 
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SINGLE PAGE SCHEMATIC SHEET . 

. . .. 
.. .: 

j 
;t. 

\. 

1. 
' \ 
! -
! ..... 

"; 

F 
' ,. 
' i . 
~ 

)" 

;. 
' -~ ~ 

i 
' ' 1 

j .. 
-~ 
i ,. 

IBM .CIRCUIT FLYER -A 
I TITl.E 

. . BLOCK , CLASS 
•eLOCK STATUS 
PACKAGING 

.. 

' 

:.· .. 
I z 3 4. ~ 6 1 

A 

--·- 8 

c 

D 

E 

F· 

G 

H 

J 

K 

L 

,. M 

CIRCUIT FLYER FORMS 

----
PART NO. 
BLOCK. ID. 
PAGE NO. 

CONTROL CODE 
GROUPING 

8 9 IO II 12 13 14 ·~ 16. 17 '18 

OESIGN AUTOMATION BLOCK RE.PRESENTATION 

. ' 
. . . . 

RE,. CKT. SPEC. P/N E.C. DATE E.C. 

MADE BY ORIG. APP. 

TECH. APP. R (li SAPP, 

P.A. APP. T.E. APP. 

FIGURE 1. 

2 

-

19 

,_. 

--, 

r--

i'!l 
:::0 
-f 

z 
9 

DATE 

l 

' /. 

' 
\ 

• I 

i 
' 

;· 
' 

.·; 

A v 

• 
• 

0 
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J2--1l 
·2 

CIRCUIT FLYER _FORMS SECTION .JCOI. Subject .. Sulfa 

EXT.ENDED PAGE SCHEMAi'IC SHEET. 

--···-..,._-- ---..,-- ~-~··---·--------·----

3.4:. __ ._~~~. • t 

IBM CIRCUIT FLYER-B 
PART "'IQ. 
BLOCK 10. .• 

I TITLE ~GE NO. 
. ' 

Blw.OCK CLASS CONTROL CODE· 
BLOCK STATUS GROUPING 
PACKAGING 

' -- ., 

,--. 

I 2 ' 4 5 & 7 a 9 10 II 12 13 14 15 16 17 II " . 

A 

D 
I 

I e . 
D 

[ I ,. , 
G 

H 

J 

K t . 

·e ~ .. 
~ L 

: ,. 
~ ' 

::0 .. -c 
,. 
I 

~ 

N p 
-,. 

Q 

" • 

s. 

f.::::?. CKT. SP!C. P/N. }r:.c. lDAT£ 
' . 

FIGURE 2 

I Po9e 3 I 
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CIRCUIT FLYER FORMS 

-LOAD CHECK SHEET 

3-4 • - - - - - - ' ' . J· 

IBM CIRC·~,. c PART NO. 

' -·I--·\_ BLOCK 10. 

] TITL[ PAGE NO 
CONTROL .CODE 

LOGIC FUNCTIONS DOT 
FUNCTIONS 

~" 
[ 

UM 0 x [ [ .. ... T T y 0 y 0 I N 
A N A I " 0 H [ [ 0 [ ·D T 0 N A 0 

CICT .. 0 N - 0 N [ N [ N N 0 N 0 0 T H II v N 0 N 
~ 0 " 0 " y s I II 0 [ [ 0 0 [ H 1 c c 0 II [ 

otLAY OCLAY LIMITS 
DELAY PARAM[ TEftS D DOF.:S NOT APPLY 

\IS[D IY 1° NU 41'' NET 

SLDA ec we ec we A REALISTIC F.:STIMATE Of' MACll'N[ CIRCUIT 
OUTil'UT l l lldfNG SPEEDS SHOULD l'JE: OISTA•NEO FROM THC 

Of.RPUT l J LOCAL MACHINE TECH!IOLOGY GROUP -
fM..llNG 

D 
{DA USC MLY) 

"9" FACTOR LOAD CHECKING DATA DOU HOT APPLY 

s c c MAXIMUM MiHIMUM AVAILADLC MINIMUM MAXIMUM MINIMUM ... 
p p T 'l/OLTAG[ VOLTAGE SOURCE SOURCE LOAD LOAD 8~ 1 L (VOLTS! (VOLTS) CURRENT {MA) CURRENT (MA) CURRC!IT (MAI CUllftCNT !MAI 

UP 
L£YEL 

!DOWN 
UVEL 

UP 
l.£VCL 

DOWN 
!Lt VtL 

•CJP 
~ U:VEL 

DOWN ~ 

LEVEL 
-f 

UP z 
uvn. 9 
DOWN 
U:Yt:L 

""' U:VCL 

·DOwm 
&..CVCI:. 

SPECIAL DRIVING RULES: 

REF. CKT. ~nc. P/N l EC. ] DATE 

D- 1874-0 

FIGURE 3 

4 

! 
! '. 

i 
·i 

• 

A v 

e· 

A v 
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EXPANDED LOAD CHECK.SHEET 

3-4 - - - - - -

IBM CIRCUIT FLYER-C 
PART NO. 

BLOCK ID. 

I TITLE PAGE NO. 

CONTROL CODE . 
LOG JC FUNCTIONS 

DOT • 
FUNCTIONS 

~" 
E 

,' , N. 0 x E E 
N N T T II 0 v 0 I N 

'A N A I R 0 H t E D E D T 0 N A 0 
,CK N 0 'N 0 N E N E N N D N . D 0 .T H R v N 0 N 

HO. . . D " D R II s I R D E E 0 0 E H 1 c c D R E 

DELAY DELAY LIMITS 
DELAY PAR Al.IE T ERS D DOES NOT APPLY 

USED BY ll" NET 41!" NET 

SLDA BC WC BC we A REALISTIC ESTIMATE OF MACHINE CIRCUIT 
OUTPUT l r ] SPEEDS SHOULD BE OBTAINED FROM THE RISING 

OUTPUT 1 I J LOCAL t.IACHINE TECHNOLOGY GROUP. 

fAl.LINO 
~ 

(DA USE OfjLYI 
"e" FACTOR 1.0AO CHECKING DATA D DOCS NOT APPLY 

SPECIAL DRIVING RULES: '. 

e 1. 

~ : 

.---

e ... ~ 
::0 
-I 

z 
9 

REF. CKT. SPEC. PIN E.C. I DATE 
D-13:54-1 

FIGURE 4 
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HISTORY SHEET 

. -·~ ..... 
tt .. 't""lf!'I 

r . ~~iJ,1 ENGINEERING HISTORY 1-PA;..;..;.R.;.;..T.....;.No;;.;... _______ -" 

PAGE 

, .. '.i. •. 
i . 

i •..• 

t · 
! 

•.·. "I 

: . 
~ . ·: .. 

I " ! .· 

l· 
I 
l . l . 
I· . 
I .' 

!,,: 
j.•. 

l 
.1 . ,, 
,:· 
!'., .. 

. . ·: 

' '·· 

MSO•Z°'3•0 

6 

.. 
TTITLE 

DATE EC. NO. 

.... : 

.~ 

JoRIG. APP. 

.. . CONTROL CODE 
PAGE.NO . 

. DESCRIPTION 

!TECH.APP. IEc. LEVEL 

FIGURE 5 

APPR. 

··. •' 

" . I 

' ! 

1 
• 

-· 

0 

.e 

9· 
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SPECIFICATION AND CIRCUIT SECTION 25 
Division FLYER PREPARATION AND 

· PROCEDURES 
Engineering P_ractice cIRcurT FLYER PREPARATION 

1.0 BLOCK CLASS 

The block class falls into one of the following categ.ories: 

'· 

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

2. Special Circuit - Any technically approved circuit 
which has usage in one· product only and is not intended 
for multi-product use. · 

3. Experimental and/pr Controlled - Any circuit which has 
not been completely reviewed and/or approved for Field 

· shipment. · 

-~. . '2. o. BLOCK STATUS 

·e 

. e 
• 

Applicob11ity 

'!·he b.lock status falls: into one of the· foliowing ca:te.gories: · · 

l. ".Active (Standard or Speci~l) - Any ·circuit whose usage 
· i~ ·encouraged. 

2. Restricted (Standard or Special) - Any technically.ap
proved circuit whose"usage is not encouraged due to 
one of- the following reasons: 

(a) 
. (b) 
(c) ... 
·(d) 

(e) 

Restricted components. · 
Components with low ·availability . 

· Special component geometry causing manual assembly 
or other special mounting procedures • 
Special component geometry caus~ng special place~ . 
ment of a card (using the circuit flyer) in a: _ 
machine not covered by the SLT Card Ground Rules •. 
Other characteristics with which ind~cat~ the 
circuits usage should be restricted. 

3. Obsolete - Any circuit through engineer:ing 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 in this field. 

SLT DEPT. 707 8/1/69 
R .. ponsibillty E. FISHKILL Dato 

I of 40 
Poqe 
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2 1 CIRCUIT.FLYER PREPARATION 
! .. 

J.n 

SECTION 25 
i ~ .. it rt' 

s.rnr 

GROUPING 

Prior to partitioning, certain circuit configurations must be 
associated togethe:i; .(See Grouping_ Flyer).. The space labeled 
"Grouping" on a basic flyer must contain :the block ldentif ication: 

·numbers of grouping f.lyers on which the basic. flyer is used: 
otherwise, the wvrk "none" will be written. Thi's space on a· 
groupiQ.q flyer will be left blank. 

2 

AD 
BR 
BM 
co 
CM 
EC 

. ED 
EM· 
EP 
EQ 
ES 
FD· 
FR 
GL 
HO 
HV 

. KM 
KN 

. LX 
MD 
NL 
ow 
PC 

.PD 
PM 
pp 

. RA 

RO 
SD 
SM 
TA 
UK 
ZD 
DD 

* 

·CONTROL CODES 

. Mohansic 
Bu~lington, Vermont 
Burlington Memory . 
Boulder, Colorado 
Boulder Memory 
Endicott Components Division 
E.ndicot't Circui't Technology (SOD) 
Endicott Memory* 
Endicott Product Engineering (SDD) 
Endicott Test Equipment 
Endicott Spec~al Card Engineering 
France~Paris Military 
France.- La.Gaude 
German Lab - Boeblingen .. 
Uithoorn, Netherlands (Holland)· 
Huntsville, Alabama 
Kings ton Memory· 
Kingston Circuit Technolog¥ 
Lexington* 
Gaithersburg, Maryland (FSD) 
Sweden (Nordic Lab) 
OWego, New York 
Components Division {E. Fishkill) 
Poughkeepsie Circuit Technol9gy 
Poughkeepsie Memory 
Poughkeepsie c. ~; ·Equipment. 
Raleigh, ·North Carolina 
Rochester, Minnesota 
San Jose~ California 
San Jose Memory* 
Austin, Texas 
United Kingdom (England) 
Boca Raton 
Princeton, New Jersey 

Indicates shown for ·reference only. 
are no longer being used. 

These codes 

•... ~. 

• 

A v 

• 

... 
·e 

A v 
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CARD GROUND RULES DEP 2-6230 
j_2s • CIRCUIT FLYER SECTION Cot. Sub feet 

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 SLO Module Packaging should 
indicate SLD proceeding the title. 

2 
Suffix 

e ·. s •. o PART NUMBER 

Each circuit flyer will have its own unique.part number. 

e 6.o REFERENCE CIRCUIT SPECIFICATtON PART NUMBER 

e 

6.1 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 speci~ication. 

6.2 · ·controlled and formal release circuit flyers must have a com
plete circuit specification released prior to the release 

6.3 

6.4 

of the affected SLT card{s). · 

With the exception of combined flyers, all circuit 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 ~eference the circuit specification. 

An except~on to this .may arise. when a combined 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. 

7.0 BLOCK IDENTIFICATION NUMBER 
• 

7.1 The Block ID Nuritber is five characters of the form "ANNAA" 
(A=alphabetic, N=numeric). The coding scheme follows the· 
Data Classification System .(DCS) Corporate Standard. The · 
first character .f:~_,-alphabetic and designate~ 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 

. , 8/1/69 
Dale I Paqe 3 

I 
. I 

I 
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Cal. Sub)tct ' Sulfla SECTION J2s CIRCUIT FLYER PREPARATION 

.7.2 The second.and third characters are numeric and designate the 
general type of circuit: 

03 - Logic Circuits and Extenders 
05 Voltage Translate and Converter Circuits 
06 ~ Transmission Line Drivers and Receivers 
07 Sen.se 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 C6re Driver 
20 - Triggers, Flip Flops, Polarity Holds, Schmidt Trigger 
21. - Single-Shots 

.22 ~·Oscillators 
25 - Eegulators, Clamps Clippers, and ~imiters 
29 - Analog Circuits - Reference Power Supplies 
32 Gates 
40 Special Circuits 
45 Delay Circuits 

· 55 - Indicator Circuits 
60 Integrators and Filters.· 
61, 62 - Components 
63 Reed Relays 
65 Functional Card 
6 6 Fi·3ld Replacement CarQ. . . .. 

. .. 

. · .. 

.... 

' .. 

NOTE: For analog circuits, .. note the the distinction between 
05, 62, and 63. in DCS ·.o-Ol06 under 2600 category. 

1 
A v 

0 . 

7.3 The fourth and fifth characters are alphabetic and. provide an 
individual identification within the general type of circuit. 
The ·:fifth character is : also. used to identify sub-circuits in the e · 
case of i~tegrated flyer.s • 

... 
7. 4 A circuit ·.with variable number of inputs will retain the. same 

block ID number providing these inputs are symmetri~al. 

8.0 PAGE 'NUMBER . . 
Pages are numbered in ascending order starting at 1. Reference 
will be made to the total.number of pag~s. 

- Example: 1 of ·3; 2 of 3; · 3 of 3 

9.0 DATA CLASSIFICATION SYSTEM (DCS) CODE 

4 

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

: . 

0 
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-10.2 

10.3 

11.0 e 
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CARD GROUND RULES DEP 2-6230 2 
CIRCUIT FLYER PREPARATION SECTION l2s Cot. , Sublect Su ff I• 

ENGINEERING CHANGE AND DATE 

EXPERIMENTAL 
.. . 

The change level for Experimental flyers consists of the date 
of initiation followed by an alphabetic character. The date 
and alphabetic charaGter is up.dated each time a given flyer 
undergoes a change.· 

Example: 1/12/GSA is the initial l'evel. 

CONTROLLED 

l/16/65B is.th~.first change to the flyer after 
.i t:.s . c;>rigin~ 

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 ch~nge number.· Blocks 
of numbers· are obtained from the Corporate Circuit Flyer 
Group, Dept. 70.7:,· East Fishkill. 

FORMAL : ... 
' .. 

A six digit numeric change level will be asfJigned ·at the time . 
the ·flyer is to be formally released. Blocks of formal.release· 
numbers are obtained from the Corporate Circuit Flyer· G·r·oup·, 
Dept. 707, East Fishkill. The release or change.dC!,te will ac-
company each release number. · 

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 exception to this is when the facilities 
are not available locally; in which case, the Corporate Circuit 
Flyer Group will furnish the facilities. 

l~ Made By - Designer's Signature • 
2. Originator Approval - Design Manager's approval. 

·3. Technical Approval - Responsible manager in Circuit 
Technology. . 

4. 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 ~n SLDA and CCDA pro
grams. 

5. Test Engineering Approval - Made by the local Test Engi
neering representative. Approval indicates that the flyer 
is compatible with Test Engineering's requirements. 

I 
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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.l Filled in the reserved' space to the left of the "Title" box •. The 
circuit family types are: 

SLD 100 
SRETL 5 - 12· 
SRETL - 30 

·SRETL - 700 
SRETL - General 
Monolithic 
Analog 

'SLD ..... 30 SLD 700 

12. 2 The circuit family SRETL (Screened Resistor Epitaxial Transist..or · 
Logic) will function with· more than one circuit family· or for cir
cuits that cannot be pur~ly classified in the existing specific 
·families. 

13.0 PACKAGING 

• 
••• 

13.1 This section is reserved for the. SLT and R/C moaule part numbers 
relative to· the "M" number identificat1on given to them in the f» 
schematic section and module part numbers used for extending a~d 
al~ernate packaging. 

13.2 Alternate Packaging will be allowed provided the· following conditions 
are adhered to: 

1. 

2. 

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). 

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 this 
case must keep the component wi.thin 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. 

I 
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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 .singula~. 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 pnly 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 

son. 100.0. 

..... 

GOOD ·.CHOICE 

100.c.. 
.25.Il. 25 .n. 

FIGURE 1 

Des.cribed as being contained 
in an RIC mQdule on the flyer 
schematic. 

so..n.. 
Vv----

NOT A CHOICE 

2S.n. 25..Q.. 

13. 4 Alternate packaging will be indicated in ·the l'ackaging e section and not on the schematic. 

·, 

NO YES 

M4 of MS M4 

M6 
or MS 
M7 

0 M4 = 2390616 M4 = 2390616 or 
. 

MS = 2·390630 2390630 
M6 = 2390423 MS = 2390423 or 
M7 = 2390420 2390420 

FIGURE 2 I 8/1/69 I Poqe? I Date 
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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.. (Excluding extend diodes.) All choices of 
components will be listed in.the Packaging Section. 

14.0 SCHEMATIC USAGE 

14·. l The schematic will be drawn on the grid format of the circuit 
£lyer schematic sheet. . 

14. 2 The sing°i.e page schematic sheet (Form No. M-30-1872-1) should be e· . 
. 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 expanded schematic sheet or extended schematic sheet should . e 

not be used until al·l efforts are made to draw the circuit on the 
sin~le page schematic sheets~ 

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

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 CCI?A 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, Section S 

(graphic symbols) • 

15. 2 CIRC{)IT LINES - Must be at right .angles and term~nate in a grid. 
squar~.-

. . . 
15. 3 NODES, COMPONENTS,. AND ELEMENTS ... Shall be. contained within grid 

... ·; 

.•. 

·squares. ~ypes of components that can be shown in one grid square 
must be shown in only one • 

-1\J ~ ~ >- ~ ~ fil 

-'\r- + * \1§ __.. 

FIGU~E 3 
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15 •. 4 Only one node, component or element can be contained within 
a grid square~ 

I ' I 
NO -+ .. . , I_,.. 

T 

... . ..tv+-J L YES 

. . ~ 
FIGURE.4 · .. 

·"" 
15.5 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 on·e qr id sql.,lare 
·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 
bo.undary line and th~ pin number encircled. Solid lines are 
drawn such that no leads. are drawn through corner grid squares~ 

··For example, a four~leaded transformer will he enclosed within 
a six-grid square solid line and will be properly numbere~ 

• relative to connections. · 

© 

® 

tl rt 
I- ® 

. i:; 
--< 

"'). lS ~ 
D [_ 

t- © 

FIGURE 5 
TRANSFORMER 

·1 8/1/69 I . 
_Date PoQ• 9 I 
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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 gr~d 
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 arrow will be drawn to point to the dashed line repre
senting the heat sink. 

·······----·--·-- .. ---· 
·I 

r t-_e_ -, I 

V-.HEAT SINK I 
l :...- I 

Qn (PART NUMBER) I 

J i I I 

... I p. I i j- J i 

l I I nnn I : 
I 

_'-(_ I I 

L _J 

·. . 

.FIGURE 6 

15.7 COMBINED FLYER LOGIC - is d~awn on the schematic-grid format as 
follows: 

1. Logic· blocks are drawn on grid line.s and input/output and 
interconnection lines be~we~~ grid lines. 

I!!!\ v 

2. Tlle same rul~ as for-. ·the :D/A block repre.sentation are used, 
excluding the line positioning and intersection of input/ e 
output line rules to identify the logic blocks • 

3. 

• 

. . ·.• 

A schematic showing actual elements that perform the function 
represented by the ·logic blocks is not requi.red. 

EXAMPLE: 

·T ~ 

Al A 
T¢3AA. ~ 01 A2 

R A3 'T61AA 
. ....._, 

FIGURE 7 

. --:·· --·------·-- •.... ......_ _____ -----~---- - --· 

·9 
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15 .·a ' SPECIAL GRID RULES FOR THE EXPANDED SCHEMATIC SHEET - Elements 
such as resistors, diodes, capacitors, and fuses are allowed 

· in grid rows. 1 or 19 if drawn in their ;vertical position and 
in grid rows A or S if ~rawn·in·their horizontal position. 
(See Figure 8.) 

1. A transistor can be placed .in grid r·ows .1 or 19 only if 
the base lead is facing opposite the page divider. 
(See Figure 8) 

2 •. Grid squares at th~ i~tersection of pages 2, 3, 4,· ahd 5 
may contain the intersection of two lines at right angles·;. 
interconnections between (only) adjacent pages, pin boxes 
and voltage ground· pins.. . (See Figure 8) 

Example of ailowable conditions on the.Expanded Schematic Sheet: 

• .. ·. 
·on• .Transistor Designatio~ 

nnn = ~ype Number 

·-·-···-··-------·---·-·---·-· -
ROW 191 rROW 1 

... 

:.:: .- I 

1 
.PAGE 3--- ! 

I 

_Q_.+6 
p: 
~ 

L 
-PAGE 4·' 

.i 
\ 
' 

-~,- H*-· .._ROW S 

r ~ 
pn 2 ~ Q 

2 

.._ROW A 

- p l_l_ 
-

. . ,. ': . 
.: PAGE 2..,..... 

nnn 

'Y 
,...__PAGE 5 i 

· ... ·····.-····-~···· 

FIGURE 8 
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SCHEMATIC GRID RULES (continued) 

15.9 

15~9.l 

. . 
15.9.2 

15.9.3 

15.~.4 

·\ 
··.· 

PAGE CROSS REFERENCING 

Cross Referencing is required to identify lines which are common 
but.not drawn on the same schematic sheet or located on non
adiacent paqes of the extended schematic sheet. · 

A continuation mark. ( ? 
the "TO' and "From" line •. 
~xist. Rither system wili 
the local flyer group." 

) will be placed at the end of both 
"Two svstems of line referencing now 
be acceptable at the discretion of · 

System I - Refere~ce will be made by placinq the page and grid 
co_ordinates in the form NNNA (N - numeric, A - alphabetic) of the 
"to" line with the "from" line and vice versa. The first numeri~ a 
is the page number. ~he second and third numeric is the x- .,., 

·coordinate of the grid square containing the continuation mark. 
The. alohabetic character is the Y-coordinate of the grid s~uare 
containing the continuation mark. · 

System II - Referencing may be accomplished by noting the same 
two diqit grid .coordinate above the end of both the "f!'rom" and 
the ... To" line segments referenced - U~:;e the qrid coordinate of 
the nearest component in the "From" paqe net.· To compJ.ete the 

. referencing' ind5.cate the referenced page nunlber beneath the end o· 
of the line. (i.P. Paqe Two References to Page Three, and Pacre ·,, 

·Three References Back to Page Two: The referenced qrid 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 
p,aqes of the. Expanded. Schematic· Sheet. e· 

. : 

... ·. 
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. : 

Example of cross ref.erencirig between schematic sheets or between·. 
non-adjacent pages of ·~h~.· expanded schematic sheet: 

... ,: 

... ·. 

1 2 3 4 . 5 6 7 8 9 10 : 

3A bLLLL111JJJ 
/VV ~ ~ I"' V"\.:(V"VJV' .. 

3Q··· 
--+--

'3R 

3S 105A ~ 

2A 

2R 
. 

... 
2S 

lA 3/65S 'Yi 

lB 

.. 
·1c 
~l'Vv"I~ 

.lM EEfOJ1ITIJ 
.... ., 

FIGURE 9 

looa,.11169 I . . 
_ r~o• · 13 I 

r 
i 
t 
t 



.,O~P~2-6230 2 CARD GROUND RUlES 

~C-at ..... ~'S-ub-Jt-Cl-·--~S-ull-1•..,. __ -...,::S~E~C~T~·l~O~N:.,... __ ~'..,..,.J CIRCUIT FLYER PREPARATION 

i5.lO 

15.11 

INTERCONNECTIONS BETWEEN ADJACENT PAGES OF THE EXPANDED 
SCHEMATIC SHEET. - ar.e 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 d5~l2(r. · 

Examples of good and bad interconnections between adjac~nt 
pages of the expan~ed schematic sheet: 

1 17 18 19 1 2 
. . 

< 
3A ( 

3B 
·~ LE°"GAL 
~) 

j 

<I l IVIO ;t..ATl 
< T JC 

FIGURE 10 

PIN BOXES 

3 

~ 
~· 

' ~-~ ) 
ON }f 

19 

4A 

4B. 

4C 

.......... 

15.11.1 It has been established tha~.pin boxes are not required when 
modules and module p~rtions .. a.re ide.ntified l?Y "M" numbers. . 

15 .11. 2 If there exists the possiJ:>i.li ty of extending a logic function, 
the "ex~end" modul~ pin must be represented by a pin box. 
Extend diodes must not.be shown (diodes that would be obtained' 
from an addit~onal co~ponent). 

• 

.. 

.. r--·-r;r·~r B/l/G9 ... , .. 
·~-~ ... :·~~~•£..~·..,;,._ ... - '""- ···"!f' '~ .'..:!'.: ....... ...,..~ ,, h ._,,J: 

• 
·9 
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15.16 

tit 15.16.1 
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CIRCUIT FLYER PREPARATION 

Unapproved components will be denoted by placing a (U) 
in parenthesis after the part number, restricted components 
by placing an (R) in parenthesis after th.e part number, and 
controlled or C-status components by placing a (C) in 
parenthesis after the part number. 

DISCRETE COMPONENTS 

Resistors - ·show the power rating, ohmic tolerance, value, 
and IBM part n~ber. · 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 
identified as iridicated. 

tit 15.16.2 Capacitors - Show the capacitance value, tolerance, its 
IBM part number and polarity if polarized • 

. 15.16.3 Transistors and Diodes - Show IBM type and part number. 

15.16~4 All Other Components - Show proper identification f~r th~t 
type component and its IBM part number~ · 

15.16.5 Component·Identification· ... Will be.imple~nted by placin.g the· 
.. notations adjacent to the symbol·. No strict rules need be 

followed other than the fact that the notation be easily 
. associated ~ith the element being identified. · 

Example: 

e. 
' :~. 

·, 

. ·: 

• 

20 OHMS . 
1/2 W,±5% 
216427 (R) 

FIGURE 13 

.. 15.17 MODULAR COMPONENTS 
. . 

.15 .17 .1· The IBM part numbers for the module will be· entered in the 
section entitled "~ackaging." 

'. 
15.17.2 ·Each module section'.(group of elements contained in a module) 

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

~... ·. 
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i --·- .. 

Example: 

. : +6V . 

. 

• -3V 

. . FIGUR~ 12 • 
15 .12. 4 A sep·arate voltage or ground pin must be· shown for each module". that 

is tied to a voltage or ground. 

15.13 . INPUTS AND OUTPUTS 

15.13.l Schematic inputs and outputs must be lab~led to be compatible 
. with those on the Design Automa~i.on Block Representation. · 

15.13.2 Inputs must be shown at the left and outputs at the right. 

15.13.3 Input and output line terminations must have a small. open 
circle. 

lS.14 

15.15 

15~15.l 

. . :-.:··. 

. . 15 .15. 2 

15.15.3 
•, 

• TEST POINTS 

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. 

GENERAL COMPONENT INFORMATION 

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 
tising these parts is ready for release to Manufacturing. 
(See Section 26, P~ragraph 1.0) • 

Components with development part numbers m~y only be used on • 
experimental circu;Lt flyers. · 

Components.with controlled (C-status)- may be used on controlled 
or experimental·flyers. 

'''•q~ 16 l,, .. ?/1/69 

__ ... 
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CIRCUIT FLYER PREPARATION SECTION I2s Cot. SubJ•ct 

Example of typical circuit 

+36 . . I ;,6 
3.9K y 

I---_._·-~-+--+. -- - 1/4W ,5fo"'~1...-+---~-1--.--
t' f:12 il 216458 Qn 

1---4l-...:..:::.:..+.--+--+--t- 3 nMl . ;_· ·-'----"~-+--+--1 

A~ .i-p-1_35!..i...;.;o~m-"-'-'-+o ----1 

.. 

l~H<J ·~ . ·Ji l-+-_· 1-.,;rm_n.&.-· ~---+--1 
A?o!\-l<J-1---f-!-~o-· -+-0 21 0PF~l ii V 
ALL .... ;; 111 lLI+ .. ·I· . . __.... ·-~l ~ 
~.w . : . . · · · I 10..n.· -

.-4-.. -1-.+-,--. ......... 100··..b... . iJ 1/4 H, 5% 

l--+---+---t--t--'i"". :1;2w ,5%-·-t± 5301517_, 
~~. : . . 213536 'T 390PF . 

L---4--l-___;_~~ =-+-+--+---l-+--tu-r- 350442:-
.,, . . . (>-

.· 

. ; 

F.IGURE 11 

I Oat~/ l/ G 9 I Pa9e 

2 
Suflla 

15 I 
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SECTION 25 CIRCUIT FLYER PREPARATION ' 
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 individua.l "M" numbers, 
each individual "M0 number will be referenced to the same module 

~ v 

part number. · · · 

Example: · (~~J., ·· ., - SLT Module 3614 79) 

15 .17. 4 SLT Modules - A portic;m 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 ·lin.es; however I . will .. a 
not restrict a grid square. This is to say, an element, compo-: " W 
nent, node, etc. may occupy the same grid square as .this dashed. 
line. · · · 

15.17.5 Res.istor and capacitor values will be shown.· For. alternate 9 
packaging with differen~ 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: _, 

1 

• ..... •• • 

,. 

FIGURE 14 

15.17.7 See example.of a typical circuit (Figure 11) 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 Glazed·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 identified by a unique "M" ·number 

·and. value. 

0 . 
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a v 

15.1:7.10 

15.17.11 

16 .1. 

e 
.16 .2. 

16.3 

16.3.l 

16.3.2 

16.3.3 

·16.3.4 ·• 
16.3.5 

16.3.6 

In the case where_ the circuitry is such that there is only one -
appl·ication for the modular elements, the whole module will .be 
referenced by ~he same "M" number. · 

The representation of resistors and capacitors in this -type of 
module is shown in the exa~ple of a typical circuit (Figure 11). 

·DESIGN AUTOMATION BLOCK REPRESENTATION 

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. 

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. 

INPUT AND OUTPUT LINE NUMBERS -. 
~-

The block will be drawn with inputs 9n the left edge and 
outputs on t_he right edge. 

Each block must have- I/O numb.ers assigned. The outputs are 
numbered ~l through ~9, and ~. 'l,'he maximum number of outputs 
is 10. Inputs are lab~led Al, A2, Bl, Cl, C2, etc. - letters 
A through z excluding I anci·o.may be used. The maximum number 

: of inputs· is 24. . ·. · _ : .. · · - -

I 

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

. .. 
When Inputs Ar_e Npt Interchangeable - They must have a unique 
first character, example, Al, Bl Cl. 

Line Drawing.Positions - Blocks which have non-interchangeable' 
inputs must have an asterisk (*) in the first position of th·e 
block symbol and the.input line drawing position~ mus~.l;>e" 
specified. · 

Output line drawing positions must.always be shown when there 
are two or more outputs specified. 

-·----·-·---·--- ----· -----

. 1001. 8/1/69 1·091 - 19 I 
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16. 4 .T 

16.4.2 

16.4.3 

. . ·' . 

2. CIRCUIT FLYER PREPARATION 
Su Illa 

Asterisk in Position 1 

Al 

•. 

Vertical 
Line · 

· Input drawing 
· · pos.1 tions 

FIGURE- 15. 

Vertical Line 

Output drawing 
positions ....... : ... ···~· _ . 

. . 

VERTICAL LINE INTERSECTION OR NON-INTERSECTION OF .INPUTS AND 
OUTPUTS. 

Intersect - If a vertical line intersects the I/O lin.es, the 
.signal points may be.brought out ,to a card pin. 

Non-Intersect - If a vertical line does not intersect the I/O 
lines, the signals will never be brought out to card pins.· 
An example of this i~·on grouping flyers. 

Extendable Inputs . 

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

4. 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 pe used to indicate the extend 
capability of inputs which exceed the maximum number of .inpuQ 
in the main module. (See Figure 16, Example C)" 
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Example A: 

.· 
.... ·. 

··-·' 
.· 9: 

·, 

·~. 

·.:· ... 

'. 

· Exampl~ .B: 

·. Exampl'e C: 

... 

. .. 

16. s. TEST POINTS. 

· .n=l. to 22 

Bl 

n { ~~ ---..,~-i 
A3 
Gl __ ___;(~G~) -1 

(H)' 
Hl ··------'--! 
n=l to 5 

· Al ··------1 
·' 

A2 

A3 

FIGURE 16 

(2) 
1-----~l 

(6) 
E----JJ2 
J 

16. 5 .1---- Test points· will be· indicated when they originate w:i, thin a 
circuit. They should not be used by systems designers in 
their logic design. (Note: They will not be indicated · 
when they originate between circuits.) 

16.5.2 . Test points will be treated only as outputs •. The maximum 
.nu~er of test points is 9. 

16.5.3 Indication will be made by placing the letter "·T" in the 
right-hand edge line of the block, adjacent to the test 
point output line. 

. . . 

i 
I 

• J 
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CIRCUIT FLYER PREPARATION I 
16.5.4 The test point line will be given a signal point identification ~ 

number. 

Example: 

Al----t ~---11 

T :!32 
J 

FIGURE 17 

16.6 EDGE OF BLOCK CHARACTERS 

. 17. 0 

17.1 

17.1.1 

·17 .1. 2 

·hOQO 22 

See Corporate Engineering .standard.0-1046-3 for instructions on 
use of.wedge·{~), non-logic connections (X), AC coupling {Nor P), 
and extender (E) •. Also refer to suffix 1 • 

LOAD CHECK SHEET 

Must be complete for each input and output (except test points) on 
all controlled and.for~al release circuit £lyers. · 

LOGIC FUNCTION ·e 
Information in this section of the iogic. check sheet is used by the 
Design Automation Block check and simulation programs • 

. NOTE: (we~ge} = least positive lo~ic level. 

When a pure logic function is used, both representations must be 
.~hown under the DA Logic Representation section of .the Circuit Flyer. 

. . . . 

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

. : t. 

: 

1 001~/1/69 I 
•, ·. 

0 ' 
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A 
. •':' 

... :· 

·; 
NAND. 

OR z 

x· ...... A 
z 

I 
y ...... 

NOR 
• 

\ x OR 

FIGURE 18 

x 

+ 
+ 

. 
CARD GROUND RULES 1DEP 

x 

+ 
+ 

SECTION 

y 

+ 

+ 

y 

+ 

+ 

"'~I 

z 

+ 
+ 
+ 

z 
+ 

J2s lcat. 

• 

2-6230 2 
Subject Sufll• 

''; ' 

... 

• .. 

- . 
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x A z e -· 
x y z 

"/ 
y 

+ + + 
+ - . 

AND ..... + 

\ Xf'-...,, z: -., .. OR ~ .. ". y"' 
" 

• : x OR z. 
.. 

' 

.I 
" y 

OR 

\ . ·.-' x~ A· " z x y z· 
-.. ·. 

- ... -~ 
y f"-.... - + + 

+ - + 
+ + + 

~ N t........ z •• 
I " 

INV • (inverter) 

-\ Yf'.._ N z 

~ . 
~· ·- .. 

y z y z 
AR NONI • 

(non-invert) 
+· + 

i· 

8 

1Pa90 24 'Oot•· 8/1/691 

FIGURE 19 

. CC 
.. ... 



• Al * 
Other 

Bl 

x A 

• EXTEND y 

• . .. 
RES . Rl 
(resistor) R 

• 

·01 

z 
x 
+ 
+ 
-
-

FIGURE· 20 

y 

+ 
-
+ 
-

z 
+ 
-
-
- .. 

\ 

\ 
I 
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'1 
EVE NE. EVEN 

- \ 

I 01 

ODD 
ODDE 

-

-
> •• 

.. 

·EVEN 
EVE?-f 0 

. 
-

. 
-

ODD 
ODDO - ') 

' ,, .x K x y z 
OE z 

.. 

I· 
+ - -

y - .+ -
'. + + + 
• - - + . 

" 
OE - E~clusive OR. 

.. 

\ x ~ z OE _x y z 
·\ : y J~, -· + ·+ 

+. ..! ·+ 
+. -f -- - -

. FIGURE 21 0 

1~090 26 L ... 8/1/691 
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CIRCUIT FLYER PREPAHATION 

A-(ri) 
· .. • . 

. / 
TH - Threshold 

\ A-(n) 

-1 
T\~ .. ~. ·T. hreshold Invert 

A-(n) 

CARD GROUND RU~ESclDEP 
· SECTION I 2:> Ca• 

-· __ ,i_ •• .:. ...•••••• _.,.. ---- •• -~-···· .............. -·· -~----

n = number of inputs 
at indicated polarity 
which causes output to· 
switch to. indicated 
polarity. For further 
details see Section 
4.1.13 of Corporate 
Engineering Standard· 
0-1046-3. 

._._ 

FIGURE.22 

. I 

l 
·.1 
. i 

4 
. l 

i 
I ····.-

f 2-6230 2 

~Subject . · Sulfl• 

.. 

.. 
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.. 

I. 
x y z Z' e 
+ - - ·+ 

+ - + 
+ + - + 

·x t'--.. z 
OR 

y Z' 
. ' 

ORC - + 

\, x A 
z 

y Z' 

AR "' z 
.y. y z Z' 

I Z' + + 
+ 

INVC " 

\. y 

z 
AR 

• Z' 

. F:IGURE 23 

'Dole 8/1/691 ",: 
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17.2 

17.2 

. 911. 2.1 

·17.2.2 

DOT FUNCTION 

.one of the available. ·b6·xes .. {AND·, OR, None) is checked to 
describe the logical f·ui:iction ·performed when several blocks 
have collectors or emitters wired in common. Refer to 
Section 4.1.19 of Corr»orate Engineering Standard 0-1046-3 
for a more deta~l~~ explanation. 

DELAY PARAMETERS·.· .. : 

This consists.of the delay used by the SLDA logic simulation 
program. The. formula for delay is: 

Delay = O. 8 WC + O. 2 BC (for 8 inches net)· 
WC = worst case delay BC = best case delay 

It is desirable.to specify a delay figure for a .c~rcui~· 
used in its average environment. 

.. 
17.3 "B" FACTOR 

e 
17.4 

17. 4·. l 

17.4.2 
• 

17.4.4 

. . 

A weight factor "B" is assigned to each circuit based on 
worst case loading and repr.esentative transition times for 
current changes. 

(maximum ground current change in m. a.'> 
(current transition time. in n.s.). 

LOAD CHECK DATA 

This data is used by Design Automation programs to perform 
ove'r load and under load _checks o I 

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

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

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

' . 

.· 

'l 
l! 
r 

I 
I 
I 
I 
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17.5 

17. 6· 

17.7 

17.7.1 

CURRENT DIRECTION 

The IRE Standard is followed. It stat~s that current flowing 
into a node is positive· and away from'·a node is negative. Thus 
into a block i~ negative. Out of a block is positive. 

Example: 
(Pos) 

. + .... 
(Pos) 

+ .... 

(Neg) '----_ ___,(Neg) 
·Node ·' 

FIGURE 26 

SPI - SIGNAL POINT IDENTIFICATION 

Node 

- ·---·-·- -·- --- . --· 

SPI refers to specific input or output pins found on the Design 
Automation Block Representation. 

Rule: Inputs alpha-numeric, Outputs numeric. 

CPL - COUPLING INDICATOR 

CPL is used to indicate if a given pin has a source current assoc
iated with the Pin under consideration. The proqram chec.ks that 

: at least one coupl.ed 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. : ·+v +V . . -· ... . . -v 

N 
' . OUTPU'r 
INPUT PIN 

PIN p 

·~,. 
. . 

I 1'091. I Oat• · 1 
-

30. ~ . 

' - FIGURE 27 

•• 

A' v 

• 
e 

0 
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17.7.3 ·Example of uncouoled: 

p 

OUTPUT 
.·PIN . 

o---1 
INPUT 

PIN 

V \ - . 

FIGURE 28 

INPUT 
PINS 

+v 

·.. ~. 

17.8 CT -.CURRENT TYPE 

11;s.1· This term.defines the type of current making up the net and 
is definAd ·at both the up and down voltage levels. 

NOTE: 

Enter: N ~ 
L -
w 
A -

Non-check 
Load Current 
Weakest Source 
Additive Source 

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

The.Load Check program check~ each net for rules. 
When non-checks are found, the program ignores that 

· signal point and continues checking the remainder· 
of the net. ~here is no indication or message 
given as to what nets contairi the non-check condition. 
It is then the user's problem to locate and complete 

. checkinq manually • 

. 2. · L·- This code is used to indicate the signal point in 
question is absorbing ·c~rrent. 

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

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

PNP 

17.R.2 

17.9 

• 
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i 
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Even thouah.it ~s worst case, it mav be added to 
another source in a dot condition. 

UP 
1 ........ •,_ . .,.... . 

.,_.,..., .... J. 

Class Level· Level 

.Cutout L A or w 
Input L ·.L 

'Resistor A or w· L 

Cutout A or w L 
Input L L 

Resistor L A or w 

I 

l 
I 

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 

. ! 
A 

I 

..... 

VOLTAGES AND 

w _.,.. x 

J w y ..--... 
A 

w z __.,... 

FIGURE 29 

CURRENTS 

Maximum up level worst case value 
(Power· supply maximum less tolerance) . 

. Minimum up leve.l - generally includes noise 
toleranc.e. (Minimum up level required to guarantee· 

· operation of. the circuit.) 

I7. 
'V 

I/~ 8 .. 

I~ 
I .,.....3 

6 

Minimum down level - generally includes noise 
toierance (most positive or least negative 

·. down level voltage. ) . 

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

·A.'; w 
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17.9.1.l 

&1.9.1.2 

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

2. . For each signal point, 4 voltage and 8 current 
terms must appear in the chart. 

· 3.: 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 max"imum less the tolerance. 

v2 - Minimum .up level volt.age. 

v3 - Maximum down level voltage ( the most 
negative qr least positive down level 
voltage). 

.. 

V4 - Minimum down· level voltage (mos""t positive or 
least n~g:a.tiv~"). 

,All Voltages - are expressed in vol ts. They may 
be as accurate as is necessary - thus these 
fields are vari.able in length, and may have a 
variable ·number of decimal places. If the vol t;..age 
is.positive, the plus sign is optional. However, 
if negative, the minus sign must appear. In any 
case, th~·a~ctm~l point is necessary. (See Figures 
30 - 3 4") •.. 

. Analog Circuits - will require only.a mini~um 
up level voltage (V2) and a minimum down level 
voltage (V4) if no special driving rules.are . 
stated. in.this case, the Sign~l Point Identifiei ·· 
(SPI) must·be coded as "N". 

I 

t 
i 

\ 



DEP 2-6230 
: CIRCUIT·FLYER PREPARATION 25 Col. Sub tel 

17.t.J SiJ'fant Terms 

17.9.2.l 

17.9.2.2 

17.9.2.3 

r 1 - Available source current' or the maximum load current at 
the maximum up level (worst case) voltage cv1 ). If 

• the current type (up level) is "T." (load current) I1 
is the maximum load cu.rrent. Otherwise it is the 
available source ~~rrent. 

I 2 - Minimum source current or minimum load current at the 
maximum up level· (worst case) voltage, . dependinq again· 
on current;: tvpe •. 

1 3 -.Available source current or maximum load current at the· 
N.inimum µp.level.voltage, dependinq again on current 
tvpe. ·. 

I 4 ~ ·Minimum source current or the minimum load current at -~ 
the minimum up level. voltage, nependina on· .a·urrent type_~ 

Available source curl;'ent or maximum load current· 'at .the 
maximum down level vol~age. depending on ~urrent.tvpe • 

. . 

Ii - Minimum source currP.nt or minimum load.current at the 
maximum down.level voltage, nependin~ on current type • 

... 
Available source current or ~he maximum load current at 
the minimum down level· vo1tage. depending on current a 
type. -~ 

II.- Minimum.source current or the minimum load current . 
. at the minimum down level voltaqe, depending on 
current type. 

All Currents - are expressed in milliamperes. A plus sign 
I. optional; a minus siqn is necessary .for negative currents. 
curr·ents can be accurate to as many decimal places as 
necP.ssary. 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. 

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

-...,----·-· -- . --·-- ----



CARD GROUND RULES DEP 2-6230 2 
CIRCUIT FLYER PREPARATION SECTION I 25 Col. ·Subject 

17.10 

17.10.1 

.• 17.10.2 

• 
• . . 

·\ .. 

SPECIAL DRIVING RULES 

Special driving rules .are used 
branching and loading checks. 
plete in addition to the Load 
driving rules exist. 

Example: 

by Design Automation for 
This section must be com

Check Data when special 

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

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/O line upo~ 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. 

. " 

.. ... 

loa~/l/69. b_. _~s __ I 



DEP'r2-62301 2 
Cc!. Subject · Suffl• 

':CARD GBC(Ut.-JD RVb,_ES 
. SECTION 25 CIRCUIT FL¥ER PREPAltATION 

I 
\ 

x:.~, 
Example of correct placement of. vol t~ge and :i:::urrent terms: 

'•' < ,\ 
s-4 .. _______ _ 

PART NO. --~~---~' I BM CIRCUIT FLYER 1--~- , ........... 
:'· .['"'"' 

BLOCK ID. I ~-;. 

]_TITLE PAG.E NO. \;}. ··~·,_ 

CONTROL CODE~, 
LOGIC !"UNCTIONS \.,,'\ll 

.J..'" 
OOT 

'· 
fl'UNCTltNS 

~' 
E ~-~ O· x E E ' . N N T T v 0 v 0 I 

~ 
N 

e A N A I " 0 H E E D E 0 T 0 N A ·...; • N 0 N 0 N E N E N N D N D 0 T H R v N ')::. N H 0 R 0 R v s I R D E E 0 0 E H I c c 0 
~~ ~, 

- -v.~ ; 

~)\ 
''· 

DELAY DELAY LIMITS 

D USED SY II" NET 48" NET DELAY PARAMETERS OOES NOT APPLY I\. 
SLOA BC WC 8C we 

OUTPUT A REALISTIC ESTIMATE OF MACHIN[ CIRCUIT SPEEDS ~ 

RISING SHOULD BE OBTAINED FROM THE LOCAL MACHINE i 
OUTPUT TECHNOLOGY GROUP. ' F_ALLING 

LOA~ CHECKING DATA. D "e''. FACTOR DO.ES "NOT APPLY 

' (DA USE ONLY l 
: 

s c c MAXIMUM MINIMUM AVAILABLE MINIMUM MAXIMUM" MINIMUM ... z 
p p T VOLTAGE VOLTAGE SOURCE SOURCE . LOAD LOAD ... ::> 

oo 
I L (VOLTS) (VOLTS) CURRENT(MA) CURRENT (MA) CURRENT (MA) CURRENT (MA) OU 

UP Vl 11 12 Il .i 2 
LEVEL V2 13 14 13 14 
DOWN Vil 17 l_Q_ 17 Ilr 
LEVEL V_l 15 16 15 16 

UP I 

LEVEL I 
I 

' 
OOYIN 

LEVEL . 
UP ;'2 

LEVEL 
::0 

DOWN -t •I 

LEVEL z 
UP p 

LEVEL 

DOWN 
LEVEL 

UP 
LEVEL . 
DOWN 

LEVEL 

SPECIAL DRIVING. RULES: I 

. 
flZ:F, CKT. 5Pl!C. ,./N E.C, · l DATE 

0 
Lole 8/1/69 

FIGURE 30 
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CIRCUIT FLYER PP$PARATION 
CA.RO GROUND RULES 'OEP 2 62301 

SEC11 ON . . Q 2 5 ~Cot ·Su:ect ls:u. 
Sample ·flyeJ::: · 

'PART NO. ! 

18 f\1 CI RC U IT FLYER BLOCK ID. ANNAA 

TITLElSAMPLlil A!-IDTLOADED PAGE NO.· 1 of 2 

BLOCK CLASS EXperj,m~.r.te.1_ CONTROL CODE _,E=.n ___ _ 
BLOCK STATUS' * GROUPING ..:.N;.;;;.;m __ m __ _ 

PACKAGING Ml " SLtil21l'ile Pl)! 361'151 . t J• 
c;J'~tf. 

I 2 _ J 4 S 6 1 0 g · 10 II 12 I) 14 tS lb · 17 t8 

A 

e 

c 
D p-- ---- -- -- --------

r 
_.,. .. , 

I 
J 

·<( +6V 

~ 2K ·: 
--

.Q Al~ p ; 
H 4K J 
-J 

K 
Ml 

L 

" -, 

: DESIGN.AUTOMATION BLOCK REPRESENTATION 

A EITHER 
A1 
A2 ··--+--- ANNAA ~-"L---.J-- _01 
A3 --+--·-1 

.2.C:.-rr.SPEC.P/N E.C. DATE E.C. 

., 

DA'rn 

"·- ·. 

::::: 
0 

~-~~~ !'! .. ·---·-· -----·-·~.J.ori:o·~._P_ .. ----·-:---..--""---·"-----:------.i 
~ ~ - - ' i' I' "-' .·. "''-' , '-4•-"'-•• •...:.A• - .ti..,;;.} ~""-' • 

QA,/J-1.1 • T.E./IPP, : i 
' 

i I 
· . FIGURE 31 

. l 



f-'-.__..._,._..,_,_a_=-~"";"".'""'""..._...,.-=------, 

~-!.q,...•-3_B ___ J!;.;'! 8/ l~ ... J 

[] DOES. NOT APPLY 

/1. hf:AllSTIC ES1'H'J\TF. Of HJ\CHlfH:: CIRCUIT SPEEDS 
SHOULD BE Otll/.d~i:::O f'ROM THi:'. LOCAL ".:\CHINE 
TEC~mOLOGY G~CUP. 

'"O 
:'> 
;o 
-4 

:.'!! 
0 

------~---

FIGURE 32 
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CIRCUIT FLYER PREPA.R.~TION 
!f~HD Gf:Qlli'-JD ... ~iJ~DEP 2-6230 2 

SECTION · l 25 1;C
0

ol. Sublet! Sulll• 

~, S~v1 Cl'RCUfT FLYER PART.NO. 
. BLOCK ID. ANNAA 

SRETL-XX:X: T11U' {SAMPLl'.e} RESIS'l'QR PAGE NO. 1 of 2 

BLOCK CLASS EXPERIMENTAL CONTROL CODE ED 

BLOCK STATUS * J~ROUPING NONE 

PACKAGING 

# : 
" 

1 

'9 ~· . 
. . 

t 2 , 4 s 6 7 6 9 10 II IZ 13 14 IS lb 17 18 19 

A 

.. 0 

fJv c 0 

D . . 

~? 
750.f\. -t 216443 , ..... 

. R_X 
Q 

" 
J 

K 

.L ~ ... "'O 
> 

" . ;o 
; .... 
• DESIGN AUTOMATION BLOCK REPRESENTATION % ., 0 ; . 
; 

.R 
' - -Rl c.. ANNAA 

.. 

m?.~.SPEC.fLN E.C. DATE E.C. DA'l'E 
t·:W~ DY Toma.APP. 
.~~~--- ..... 

i I J ·...:..;,,,i.f ... 't. Tl'"' ""P \~1'..;.. 

DA.t::.1. lT.E.APP. ""' 
FIGURE 33 
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CIHCOl'l' FLYLR 

"B" PAG1DR x ! r·-1 
L,,.J 
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L. • -- -·-----·-1·-- ··--·---·-\-·~, V•-'- _ L_ .. _"••·~-~· ••' •" ~-- ··~-•--=<_, _ _._w•-=·--> 

lt~\:~~l. t·---·--t--------i~--.. ·-----.. ·!···-"· ·-- ----~-+-··---~--~·,.-i---~·«~·----i I 1 
LiP~ ,--~··----·--· r· ------1------·-··-··---·t'"~ ·-·---· -····t-- ·-~- ... -~-r~--------~ ::~:~·; 
LEVEL 1-------,-·--.. ·--r··------r-···· .. ~ -·-·-1·-~··-···-~---~--·"-·--l I::·~ , 
;;~~ -,-~~---~., ... - ---r-- r-----~-~--,-h .. ~--· - r··------.---, ~;.JI 
i.[\;i:L 1-·--·--·--r·------r-.. ---···----1---.. ·-·---;· --·--------~--;.,-~-~--l ! __ , I 

-· --·-· ---,·-·------····----l------t·--· .. -,,--:--~ -.-~-~-·"·~·-~I_, ! 

k~~EL 1 1 r·-----1·-----~~-·--------1---~~--i-~----------:---· .. ·~--~ 1 QI 
1~~;~L 1u-1- ~~=----~r==-==r:-~:===r=~·"----1=:~:~~~:=-r:=.:~=--r-1· 1 

rJ.~-EL · ,-1- · · ~r==--=r----~·-·--~=-_:_=·"· -==~=~=~:-1- -~-~--r-, 
1
1 

·--,·----1 · . T~----+··----~--i ... - .... ----·r-=-A..c·-d 
~~;;~ L I .... . c-- -·-·----------.-·-... --=,----:---···--··---~~- ~~----~··.......,,,,,,.~ i 

i--·-- ·----''"""'--·---·-·•-'--·'"-•--·-•j_,_ __ ,__,~•----l~.-.----··•!•.-·-··-"-P•<~__l_,.~,_,_. ____ ",.,;L.=J ~ 
SPEC 1.1\L tJfU VI NG RULES· I ! .. ~··-·-···--~-· ~---·~><•·~ .. -~--·--·-~---~·••,...._.,.r~><"~"' ___ ..........,.._.._~• ! ., 

·---------.---..··--·----... -· ... ---~,.-... ..._..----·~-- ... --~ .......... ---. -· ,.-A.,,..,,,,.,.,..,,,.,,_,,,,.,~---o:.....,.._..,.._~--..... ----.ri..·~.t-''~«~~~-.,1CtJ""J.n. 
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CARD GROUND RULES DEP 2-6230 2 
' Cat. SubiPr.t Suffix 

SPECIFICATION AND CIRCUIT 
SECTION 26 FLYER PREPARATION AND 

Tirn~ 
Division PROCEDURES 

Engineering Practice RELEASE OF CIRCUIT FLYERS 

1.0. GENERAL 

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

1.2 · 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. 

1.3 

·1.4 

1.5 

2.0 

3.0 

4~0 

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 th_e 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 

·Flyers 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 ~e
leased prior to release of the affected cards. 

FORMAL RELEASE 

Sarne ·as applies to Controlled Release. 

~~0 RESPONSIBILITIES 

·See Section 28. 

·\ .. 
•, 

SLT 1 ·of 1 
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1.0 

1.1 

CARD GROUND RULES DEP 2-6230 2 
. •"'.• Cat. Subirrl 

SPECIFICATION AND CIRCUIT . SECT.IQ._' 
FLYER PREPARATION AND 1 ~ 

DivisiQn. PRocEDUREs 

Engineering Practice ENGINEERING CHANGE INSTRUCTIONS 

GENERAL· 

Changes to Experimental, Controlled and Formal reiease · °c::ircui t 
flyers will be approved and distributed through'?ut. the .. corpor
ation. 

1.2 Where the necessary facilities (i.e. approvals) do not exist or 
are temporarily not estaplished, the Corporate Flyer Group, 

.Dept. 707, E. Fishkill will provide the lacking services. 

1.3 All controlled and formal release circuit flyers will be pro
cessed and distributed by Dept. 707, E. Fishki~l. 

1.4. A duplication check should be made against existing circuitry 
on all changes. 

1.5 New users of existing circuit flyers must establish maintenance 
as users in order to be consulted for Engineering Change (EC) 
concurrance. 

2.0 EXPERIMENTAL RELEASE 

2.1 Early notification must. be made to all users of Experimental 
flyers. 

~ 2.2 · Originator of the flyer has control and all·requests for change 
W inust be made through him. 

3.0 CONTROLLED· RELEAS.E 

3.1· Early notificatio:i:i must be made to all users of Controlled . 
. Released flyers. 

3.i Changes must ·be made through the respo~sible circuit technology 
area. 

4.0 FORMAL RELEASE 

4.1 Concurrance must be obtained from all users of Formal Released 
·flyers i.n ;released programs. · 

4. 2 ·Early notification must be made to all users of flyers in this 
category in Development programs. 

4.3 Changes must be made only through·the area maintaining engineer
. ing control• 

SLT 
llpplicobolitr 

DEPT. 707, S 
Respoosibilitr E • FI HK ILL 

8/1/69 1 of 2 
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DEP1~2- 6230 2 ~.CARD GROUND RU[ES 

Col. Subltel Sulfll l SE CT ION ] 2 7 
ENGINEERING CHANGE INSTRUCTIONS---i 

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. 

5.4 

Status - Remove this i tern and replace with "OBSOLETE". 

The history sheet should indicate that the purpose of the change 
is to obsolete the document. 

5.5 The word "OBSOLETE" must be ,indicated 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 

.. e 

1. CD Engineering Work Request (DEP 2-6.230-2, Se!=!tion 28, Figure 1) · 

. .. 

2. Brownline or Vellum of Circuit Document 

6. 2 INFORMATION REQUIRED . 

.. 

1. Control Code maJting transfer: 

2 • Control Code receiving transfer-

3. ··Individual making transfer 

4. Individual receiving transfer 

5.; Date of transfer 

' 

6 • List all part numbers and/or block ID's of circuit documents. 
• • 

THE CONTROL CODE receiving the transfer must ·submit the.work· 
.~equest and circuit documents.affected.with the above information. 

6. 4 In o'rder· to keep the documents .and automated records up-to-date 
: these changes· should be made • 

. ·~.s. CIRCUIT DOCUMENTATION, DEPARTMENT 707 is responsible for the 
· · processing~of these changes. 

. 2 
Pa90 Joat~/1/69 J . 
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1.0 

1.1 

1.2 

1.3 

.1.4 

CARD GROUND RULES 

SPECIFICATION AND CIRCUIT. 
FLYER PREPARATION AND 

Division PROCEDURES 

.. --. ~·' , .. 

DEP 2-6230 
Cat 5ubircl 

SECTION 

Engineering Practice RESPONSIBILITIES 

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

Perform duplication check with existing circuitry when a new 
request is initiated for a new design or change. 

Originate circuit designs and specification's. 

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

., .. 

2 
5uff'" 

. 28 

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 i.n other sections of this instruction • 

. 1.5 WHEN INPUT IS DIRECT TO CORPORATE FLYER GROUP 

1.5.1 

· 1. 5 .• 2 

For Release Only Proce~sing - by.Depi. 707, E. Fishkill 
documentation must be completely .in ~accordance with all 
ground rules described in this instruction for acceptance. 

. . 
For Full Processin~ - by Dept. 107, E. Fishkili, new doc~ 
uments may be hand drawn using pencil. Hand drawn input 
must be submitted on reproducible copies of the proper 

'_.';·A." .·,·.·;··· 
form: · No input will be accepted unless accompanied by 

" an Eng~.neering Work Request (Figure 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, unless the func
tion is not available· at the. local level and will be 
provided by the Corporate Flyer GrouP.• 

·~.· · . 2. 0 . . LOCAL FLYER .GROUP 

.·2.1 Will provide a service to the local circuit design groups by 
furnishirig all records functions, ·coordination, and finaliz~d 
drafting of circuit flyers and circuit specifi~ations • 

. · . 2. 2 · Will assure that all Circuit Flyer Ground Rules contained in 
this instruction have bee:r;i satisfied and that good quality· 'docu-
ments are prepared. · 

SLT 1 of 3 
PoQe · 
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·2.3 

2.4 

2.s 

2 
Su Illa 

CARD GROUND RUitS 

SECTION l2s 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 Listing" published by Dept. 
375, E. Fishkill) . 

. This Corporat~ Practice is not intended to dictate local procedures. 

• 

• 

The "Local Flyer Group" and its functions are only a suggested means 
of implementing -the system. '• e. 

3.0 FIELD ENGINEERING (RELIABILITY AND SERVICEABILITY) 

3.i Will p~ovide any new req~irements for function symbology. 

3.2 
. 

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

4.0 DESIGN AUTOMATION 

s·. o 

5.1 

Will approve all flyers for format compatibility with Design Automa
tion programs. 

MANUFACTURING TEST ENGINEERING 

Will approve all circuit flyers (see.Section 25). 

5.2 Will provide as Manufacturing documentation all flyer breakdown be
yond Field Engineering syrnbology, . required a_s input. for the Test 
Engineering EDITOR program. 

0 . 

·• .. 

5.3 All local Flyer Groups will be provided with Test Engineering services~· 
on location. All other locations can-obtain consultation services 
from the Test Engineer in the Corporate Flyer Group. 

6. 0 CORPORATE FLYER GROUP (oe·pt. 707 I. E. Fishkill) 

6.1 . Responsible.for Corporate-Flyer Ground Rules. 

6.2 ~- Final.approval on all flyer activity· where deviation from ground rules 
is involved. · · 

6.3 Provide release and other assis.tance to· locations not having_ t he 
. faclli ties. 

'6. 4 Publish required listings on circuit flyers. for Where Us~d and dupli~ :cation checks • 

.. 

• 0 . . 
: 
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IBr'v~ COMPONENT ENGINEERING WORK REQUEST FOR CIRCUIT DOCUMENTATION 

INVESTIGATED BY: APPROVED BY: I DATE: I ACCOUNT NO. I IPT/ICA NO. E.C. NO. 
Thorr:as Jones John Smith June 20, 1970 1234-54321-213-123 

DEPT. DIV. LOCATION USER APPROVAL: I CIRCUIT FAMILY 
707 CD East Fi~hkill OBTAINED: [] SRETL-Gen 

DEPT. DIV •.. PHONE 1 LOCATION NOT. REQUIRED: 0 
123 SOD 6543. K:i:nast 

MACHINE TYPE. 
Bl SO 

To: 
C. Reitano 

FROM: 
John block· 

REASON FOR CHANGE: 

!6 change the part number of the capacitor to maintain a more stable oscillator 

Circuit Flyer S22GG 873456 

Circuit Spec. 875432 

·. 

FOR DEPARTMENT 707 USE ONLY. 

BlOCK PART DATE WORK APPROVALS: TO FROM ·COPY~ 
ID NUMBER REC'D REQUEST TE CHECK . 

FE 
COMPONENT 
CHECK DRAFTING: TO FROM CHARGE . DEPT. 707 CODE 
DA APPR. VIS DISTRIBUTION:. . COMPLET. CK . 

. REDRAFTING: TO FROM ADVANCE_._ 
EXPRESS HOLD TO ORIGINATOR FOR DEPT. 707 DECK 9 
INFO. ON __ OFF_ PROOF READ " .. DECK22-VIS 

REMARKS 

\1:30·2605-0 

·-- ·---·----..-----------'""'--··-----·· ·--;¥ -.-~.: -···- ·---~--·---·- -

COMPLETED EXAMPLE 
WORK SHEET FOR CIRCUIT DOCUMENTATION 

•' 
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C~c::1:1: 011er1 t r.5 1) j_ v ts j_ o r1 

Sent for information ,.-....)""~ 
..._;:_ -

as you have no carcis t,1 

are affected. 

W. BT·cc1beck 
R. Burd.et t 
T. A. Christenson 
W. L. Clayton 
11. I. I 1-·0\·;x 

W. J~. Klein 
J. R. Kr:-~yzcv;s ki 
H. Lalo 

J. D. Martin 
P. J«. Mc Gu 1.re 
C. H. Nicoll 
H. E. Paulsen 
W. J. Richardson 
P. H. Slater 
C. ?h. Stee11stra 
S. I1i. Syr:10ns 
H . 0 • ':i a nsE.i::.~_,c;; _______ _ 

We have e~pcrienccd several proble~s d~ring the past in 
bui1clin£.~ SL'.11 cc.rad \·;h2.cl-, contr..in recd relays. HeCluersts t::i 
you for ECs a~ainst these cards have not been made previc~sly 
as it was the intent to have :mly one 1~C c Oinbinir.:s Gi 11 c l.::;n~:c; ::> 
proces:3eiJ per card. To the best of our v._nm·Iledc;e tbese 
problems are identified and the solutions now proven. 

~he problems are outlined below well as the sol 11 tions. 

Reed lAad shortin~ durin7 testing: 

Since the reed le3d i·:as lengthened to solve a reed ma nu f'e:c t , i< LC. 
problem a sec~:mcar'~.' or:er2tion has b0en 1·0quir2c1 r:;rior to cr1·5 
testing. This operation shortens t~e leads cf the rcl2ys r~~t 
are 111~untt:d ~m Y22. grid. A s'.lort i ~li.:: c ornE ti on or p;:ys ~ c el 
darna[;e accu.cre;d V~'ith th~; teste11 t~1ar1dlir1g rr:ech2Di..-5rn. r..77:.e te.J~.>~~.J-. 
could r.o-+.: be ch::rn~2d as tr;e carj c.t .::imp mater; al i.hicknes2 c<.:r.:-.:: '.: 
be rr:ac18 thinner. 

Att;cinl1""d 1s a ... ~r 1 ni- '"f' ecic'r"' cara· r·"'"u·1~ .. 1.,r;- .,,,el'•·rou+- (--:·nr•- r~· • ._.... ._, .....,. .... .., .._ J::- ...._ ""• """" V .._ .t. · J C. "- '·'. ..L J.. .._, .I. • c-.J -"' · Ll ,,/ ..,. o...) I,.,. ,. L \,.I v ..._1 

C:Jrlt ,.... . ..,·11 ·• ·.-.o· 1 r,c,.,,., ~·r )''hri··.:1n::· DC'··· r-,1~ ,, lc1·c:~, ... L-: o,..·c-: 0· i"-"r .,,.,,,,.l, ,, .• -,.-
"" A ...,J . ..!- •. .L. .L i ~-:_:- .._ ..J C~ \.I .-. .....,, • j -...· & ~ V ~ • - J. 0 ; J . '\.; .l- Cl J ......._ , L 1 J. "-" • ·- J • . ..., .,I. \.,.: (_.._ .' " 

on tl':ese c2rc1 s t2ve been :reJ.ocateG 1;0 allo\.'i for po:::si.ble f't:·:;•..;:i:•c 

increase in coll oobt)in 2ize. 



Brodbeck, ct. al. 
Pai--:e 2 
June 19, 1967 

An update to the ground rules is in process and ch~nges the 
grid location to ~26 as being the lower limit. The 1 high 
card is unsuitable for reed relays. There are only two l2) 
1 high cards r·eleased, i.e., 58007~~ which has no forecasted 
usage and 5801222 which cannot be changed. 

Contact ch<:rn.;ze: 

The contact was changed to allow better relay retention and 
a1ignment for insertion in the card. ':L'hese improvements require 
card changes for hole size, contact part number and spec. The 
following BA, BB and FN note codes action is required: 

BA 

BB 

Remove - ''BA note - Drill .069 + .001 at locations, etc. 11 

Change to - Convert all of the X-Y locations in the BA note 
to 1'L 11 holes. 

Change to - "Drill .062 + .002 after platir.g with location 
tolerance of.± .005 at locations, etc. 11 

Rem01e - '!FN note - contacts ~83316 to be inserted before 
liquid process per Eng. Spec. 892058, reed relay assembly 
to be hand mounted on contacts after liquid process." 

Change to '1 FN note - Contacts 815198 to be inserted before 
liquid process per Eng. Spec. 871183, reed rel&J essembly 
to be hand mounted on contacts after liquid proce~s." 

Reed relay part number chanqe: 

A change was made to improve reed life a"'ld control was obtained 
by a pa~t number change. The att~ched relay conversion listing 
ts to be used· for mrt%ing the sub::.titutions in the card B/Ms 
and the circuit flyers. 

The pctual conve~sion shnuld be ~horoughly validated in each 
case to assure technical compatibility. 

---------------------------~-----
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/ W. Brodbeck, et. al. 

/ ~~~: t9, 1967 

For your respective locations you will find attached a listing 
of card assembly numbers with the relays used. Based on Endicott 

furecast and production records, we have identified on this listing 
those cnrds which have either no forecasted usage or very low 
usage. Please validate tbis information with your local system 
groups as ECs to these cards may not be justified. Submit a 
request to obsolete where applicable. 

We have b0en maintaining production on an off-spec!ficati8n 
basis but this condition is not very good in an automated 
environment. I have no solution to the funding problem except 
that the group 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 appreciated. 

~ 
D. l~. Cole, Manager 
Pa~aging Rel~ase Eng. 

DFC/my 
Attachments 
cc: N. G. Jones 
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CO!'fVERSION LISTING 
REED RELAY 

Diffused Switch Race Swltch Tln-Hickel 
16:? Sbries Old 766 Series New 766 Serie's New 

765617 * 766035 76621.J4 

765619 *** 766036 * 76621.J5 

765623 * 766037 * 7662LJ6 

765625 *** 766038 * 7662LJ7 
e 765634 +:· 766039 7662~8 

765654 *** 766ollo -!(· 76621.J9 

e 76r:;61;i:: •*** 7660111 * 766250 _, ..; _,J 

765661: 766042 

76r:;66c. *** 76601-J 3 * 766252 _, _, 

765666 **-t: 7660111-J * 
765667 '(660Lt5 

765668 *** 766olJ6 * 
765669 * 7660J.t7 * 
765670 * 7660J..i8 

765671 *** 76601J9 ... 
e 

765672 766050 * 
765673 * 766051 * 

e 765683 * 766052 

765689 * ·766053 * 
765690 766051.J 

765691 ·7660:5 * 

765692 * 766056 -ll· 

765691.J * 766057 * 
765859 * 766058 * 

765701.J * 766059 * 
Legend: 

* -SMS 
765706 *** 766060 * **-SLT 

765~( 3J ** 7660G1 
***-SMS and SL'I1 



765717 '* 
e ·165718 .r, 

76~·722 ** 

765725 

76;;72(; 

765°728 

16 i:;r2r1 _,o ..... 

765B21 

765822 

76606~3 

766066 

766070 

766071 
~76cri~.·...-.) ·*o_ I,_ 

766~7 3 -Y. 

. 766071; 

·76607'5 

766076 ·i-

766077 

76607& 

766079 

766080 

766081 

766082 

766033 

., 66021-1 

~(66086 

766087 'K 

* -
.!f*-

·lf--11 *-

Si,1S 
~)Irr 

·:nd 3L'I' 
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. CARD GROUND RULES DEP 2-6230 

r..11 S11h1,.,.t 

MODULES SECTION 

rrrn~ Division 

Engineering Practice 

SUPPLEMENT OF STATUS 

EFFECTIVE DATE: 4/24/69 

SUBJECT: Card Layout Ground Rule Status; Suffix 3, Section 10. 

'!'his section has been updated to include the new SLT, SLD and MST 
module schematics. 

Sections lOB, lOC, lOD and lOE are new sections • 

.. . l · '. l ' 

1 •1 • "!. !U I 
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CARD GROUND RULES DEP 2-6230 
r~t S11h1M1 

J]JID~ 
MODULES SECTION 

Division 
Engineering Practice 

SCOPE 

This section includes the Module information as indicated below 
and defined in the following sub-sections. 

Section 

lOA 

lOB 

lOC 

lOD 

lOE 

Section Title 

SLT/SLD/MST Modules - Ground Rules 

SLT, SLD and MST Module Schematic Index 

SLT Module Schematics 

SLD Module Schematics 

MST 1, 2 and 4 Module Schematics 

' "THIS DOCUMENT IS THE PROPERTY OF IBM. ITS USE OR 

RE:"~Oi>U~TION IS AUTHORIZED ONLY FOR ll~SPONDING 

TO A REQUEST FOR QUOTAl"ION OR t-OR THE PERFORM

ANCE OF WORK FOR IBM. ALL QUESTIONS MUST H REFERRED 

TO THE IBM PURCHASING DEPARTM:O:NT." 

3 
Suffnc 

10 

SLT, SLD, MST ----------------..-----------------~--. CD ~NDICOTT 3/24/69 1 of ~ • 
Appticab1litf RupOfttibilily - 7 "!)'T' ., n Date Paoe 



• 
Effective Date: 

Division 

SUPPLEMENT OF STATUS 
MODULES 

Engineering Practice 

SECTION lOA 

Subj0ct: Card layout ground rule status suffix 3 section lOA. 

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 
lOB. 

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 be_en added. 

Requirement~. 

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 

~ Update~ to reflect the new high speed insertion equipment for 
1 hi 6 card asseillblies. 

--

). 
--------------------.-....-----------,._.._, _____ . ____________ ..., __________________ _ 

SLT, SL~, MST CD F~dicott Dept.30 9/27/68 1 of 1 
Applicability Responsrbility Po98 a...;.;.... __ ;.... ________________________ _. __ __ ·-
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c:ARo· GRouN ... o RDLrr··nTP 12'-623ol 3 
Cat SubiPCI . s.uff,x 

CARD LAYOUT GROUND RULES 
SECTION 1.oA 

IlrnLW Division 
MODULE 

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 11 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 
SLT 

7M906C5 - 16 leads MST-1 865707 - 16 leads 
7M906B4 - 12 leads MST-2 865707 - 16 leads 
7M906H2 - 16 leads SLT 

MST-4: Physical outline 873642. (s~level) is not machine insertable. 

BEVEL 
EDGE 

TOP VIEW 
8 9 c , .. 

" 

Li places 

Standoff 
Seating plane 

grid 

(j f" \°" .. .,, 
~ 15 "16 

l::::::J~.125 
---c 

<i s 
.:') 

4 

I 04 

'.!;-

(') , .. 
14 13 

3') \".i 
2 

11 

.~ 

.1-!90 
-+--8 max. ·12 

,~Al 'j , 
-, 

03 02 Of 
.062max. 

.1-!90 
max • 

J .232 
max. 

.---.021 +.oo~ 
t:::::::::::l---L - • 00 J 

t 

~Pinched 
Lead in 
Corner 

standc 
each 

1."..;.;pp-iic-ob .... •l..oi''-----S-L_l_,_s_L_· i.._)_,_M_s_T __ .._R~_.;~~ 307 Endicott _] 0;,(27 /68 I 1 of 6 
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DEP 2-6230 3 CARD GROUND Ru=LES.,, ·-
Cot. Subject Suffh SECTION _l lOA 

:-:--~-~-~-s ___ ,_.,..,.,,,,_,_. ........... =-----1 
PACKAGE (cont'd) 

Lead number 1 or AOl will be identified by the figure 11 1 11 

on the top of the can directly over the top of that lead. 
orientation a bevel is along the can edge by lead ·numbers 
7. Views shown are for layout purposes only and the part 
have precedence. 

REQUIREMENTS 

There are no note codes associated with this part. 

Module leads must be mounted in: 

11 J (.040) 11 holes for SLT & SLD 
11 .040 11 holes for MST 1 and 2 
11 .031 11 holes for MST 4 

being printed 
For mechanical 

4, 5, 6, anC.. 
drawing shall 

•• 

• 
11 W (.031)" holes for the four 

on SLT cards. 
corner leads for MST 4 modules mounted 

For CMT coding the size will be 4x4 and the leads will be coded for the 11A9 
orientation as shown under package. The "A" orientation i~ the only allow
able orientation for modules used on MST cards. 

LIMITS 

All SLT module leads must be on or within the following X and Y grid locat'i ~ 

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 1,2&4 wide x 01 - 12 - 26 - 54 y c - w 

3 Hi 2&4 wide x 01 - 26 - 54 y c - 9 e 
The preferred layout for modules on SLT card.::: is shown in the f ollowir.g 
illustrations. This is for the high SpPed inserter (SlCM) requi.::-ing 
modules _to be located jn this fixed position and fixed orientation. 
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LIMITS (cont'd) 

• x LEFT 

I 
20 28\ 38 48 58 68 78 

23 33 43 53 63 73 

a:~ :ooo 
~ 48 I I I I 

g::38 :oo 
28 : I I '-----;<-~ 

A- 1000000000 
Y--20-

,,...., .. ,. 

'~d. 
123 

113 

1 Hi 6 

lHT 

I. 
10 28 31 41 $1 .. " 

1000000000000 

1000 I I I I 

10 0 0 0 0 0 0 0 0 0 0 0 

l!.:![J[J ,LJ I I 

IOO'JOOOOOOOOO :o, []1,1 
t I ,LJ 
1000000000000 

:oz D· 4 
I I ' 
1000000000 

.oonno~] ............... 
PIN ONE 
Ollt£NTATIC.-. 

2 Hi 6 

CARD GROUND RULES DEP 2-6230 3 
MODULES 

l10A 

.. 
0 ... 

23 

IZ3 
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63 

58 

53 

a 48 
0 .... 43 .... 
0 

38 ID 

33 

28 

SECTION Col. Subject Suffi1 

x L[FT 

I 
20 21 38 48 51 H 71 88 91 101 118 128 131 148 

23 33 43 53 13 73 83 93 103 113 123 133 1431 

iDDDfiDDD1 

2 

... 
0 ... 

Y~20-

i.[]2 r-:10~~0· D 
I 1 U 100 I 1.___..,.c..;._i 
,00000000000000000000000 

123 

103 

71 

1 Hi 12 

• 
I 

'20 21 38 41 51 411 71 61 91 IOI 111 128 131 141 

.+-''--'-'--'--'--'--'--'-.1-L....J'--1-!.-L-L..--'-lr.J,_1~13__._.__,__.__.__._..._, 
00000000000000000000000000 

n~~~~DDD 
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1ooooooooooooonooooo0000 

[
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23 
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Col Subject Suffix SECTION l~ MODULES 

LIMITS (continued) 

3 Hi 12 cards module placement is the same as the 2 Hi 12 except 
for the added module ~ositions 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 

RELATJONSHIP 

The following illustration shows the physical minimum placement of the 
SLT modules. 
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- 'CARD GROUND RULES .lDEP 2-6230 3 

SECTION 1 lOA Col. Subj•el Suffia I MODULES 

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. 

Program Cap 

, .. .,, SLT 
MODULE 

,, 0 

Program Contact 
3 Places 

-1.12t-
1minl 

I 

.125 min. 
(S2e Table; --, 

Tub~lar Axial Leaded 
Component (2 Places) 

Max. Body 
Hole Spacing Diameter 

121:; 

.1i:;o 

.17i:; 

.200 . 2'-<0 

The following illustr~tion shows the physical ;:·elationship to all 
other components. 

,. 

• 
restrtr.:tt::d 
ar;~a -m 

.-, -

~ •:; 

-L i ' ' I ~. ; .. 
' 

-
' J .. -I 

.062 in3~lated 

.097 un1.nsulatcJ 

·~-----_j_ 
• L..:---,.: --.-· ..... -~-.....--

' ~ ···~- · .. ~ ·.'.!. ..... , IU \ 
0:'!27/68 
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OEP 2-6230 3 :CARD GROUND RO'lts 
SECTION ~" 10.A: 

. Cot. SubJ•;_~_,,_,J;.s;.;;."'m;;' l•o....i1, ...... _..;;.;;,;-...,.....,....__,.aG..,_--.ll MODULES 

HAND ASSEMBLY 

Layout will never reflect-hand assembly of this part, but this part 
will be manually assembled if the leads are nGt on the standard 
.125 grid pattern. 

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 module 
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. 

. I 

' ' -• 
0 0 0 0 

a::::>~..-1--.-~ 
-]flagged leads 

y ·-.. -•-•+-- y 

BOTTOM VIEW 

PLANNINf! 

Semi-automatic equipment for modules with leads not locatt::d on the 
.125 standard grid pattern ia not contemplated. 
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CARD GROUND RUL ES DEP 2-6230 . ; 3 
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Cat. Subiect Sulf•r ,,_ 
SECTION 1.0B 

Division SLT, sLo AND MST 

Engineering Practice MODULE sc:nEMA 'l
1 IC INDEX 

Schematics in Sections lOC, lOD and lOE are for 
purposes only and the module part schematic will have 

packaging layout 

MODULE PART NUMBER 

Applicability 

361404 
361405 
361406 
361407' 
361408 
361409 
361410 
361412 
361413 
361414 
361415 
361416 
361417 
361418 
361419 
361420 
361421 
361422 
361423 
361424 
361426 
361427 
361428 
361429 
361430 
361431 
361432 
361433 
361434 
361435 
361436 
361437 
361438 
361439 
361440 
361441 
36:1.442 
361443 
361444 
361445 
361446 
361447 
361448 

SLT,SLD, MST 

FAMILY SECT IO 

SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 

. SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 
SLT SNS lOC 
SLT 700NS lOC 
SLD 700NS lOD 
SLD 700NS lOD 
SLD iooNs lOD 
SLD 700NS lOD 
SLD 700NS lOD 
SLD 700NS lOD 
SLD 700NS lOD 
SLT SPECIAL lOC 
SLT SPECIAL lOC 
SLT SPECIAL lOC 
SLT 30N8 lOC 
SLT SPECIAL lOC 
SLT 30NS lOC 
SLT SPECIAL lOC 
SLT 30NS lOC 
SLT SPECIAL lOC 
SLT 30NS lOC 
SLT SPECIAL lOC 
SL'l' 30NS lOC 

. SLT 700NS lOC 
SLT 30NS lOC 
SL'.L' 30NS lOC 
SLT SPECI1'~L lOC 
SLD lOONS 100 
SLO lOONS 100 
SLD lOONS lOD 
SLD lO~NS lOD 
SLD lOUNS lOD 
SLT 700NS lOC 
SLT 700i.-'.S lOC 
SLT SNS lOC 
SLD 30NS lOD 

CD Endi~tf 307 
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CARD. GROUND RULES DEP 2-7047 

SUPPLEMENT OF STATUS Cat. Subiect 

SECTION 

lrlfilllir Division 
Engineering Practice 

\ 

EFFECTIVE DATE: May l~ 1968 

Subject: Card layout ground·ru.le 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 (CMT) 
size codes for the f'our ( 4) R/C module packages. The four ( 4) . 
~ew 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 placen1ent on MST cards is defined. Placement of R/C 
modules under brick walled conditions is defined. 

SEQUENCE EFFECT 

3 
Suffix 

11 

Wo:..'d "Automated" removed fr·om spacing table because table shows 
body diameters which are both fol!? hand assembled and machine inserted 

· components. 

HAND ASSE:-!BLY 

~ Due to the MST hole siz~ R/C modules are hand assembled usi~g 
double-~ided tape. 

PLANNING 

Hand assembly of R/C modules foJ:> MST 1 and 2 will be eliminated 
if the planned hole size change is approved. 

SLT. SLD, MST 
Applicability 
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·2-7047 CARD GROUND RULES DEP 3 CARD LAYOUT GROUND RULES Cat. Subiert Suffix 

" 
R/C MODULES 

SECTION 

Tirnllir Division 
11 

Engineering Practice 

DESCRIPTION 

R/C mod~les have 2, 4, 6 or 8 le~ds. They are insulated and any new 
designs must also be insulated. They may contain resistors and/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 ~/C modules will have 
their appropropriate code designated. Ex. inductors "L", diodes 
"CR" , etc. 

PACKAGE 

~' 

c 
D 

ma.x. 

1 ,~. B 
ma..A. 

,, 
\ max. A 

A£iB 
r 

.350 
max. 

+.002 
.020 -.003 

·· diameter 

Package Style 

D-·Dipped 
····3 M-Molded 

~-"· 
SLT, SLD, MST 

Applicability 

• t 
I I 

I I 
I 

3 4 ' I I 

G 
I r - • 

either end 

Dept.. 30'7 END 
Responsibii. j t 

I 
I 

I 
6 I 1 8 

.__....._.125 
(7 placas) 

5/1/68 1 of 7 
Dato Po99 
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~;;7o;q~ DEP12-704'ZI 3 J PACKAGING GROffiID RULES 
Cat. Sub1!~1 ,suu.. R/C Modules 

PACKAGE (CONTINUED) , . 
'1111'1>,!, 

(P'.FlYSITIAL TICK. lfo. of .CI,'!~Li 
OUTLINE STYLE LEADS A B c D E F G SIZE ' • - -
865726 D 2 .240 .120 .090 .060 2 x ]_) 

.11o.'~ 

865727 D 4 .490 .120 .090 .060 4 x 1 i 
~-~ 

' 
865728 D 6 .740 .120 .090 .060 r 

~r 1 i 0 ~·~ 
~-'~"i 

865729 D 8 ,990 .120 .090 .060 Is x 1 i 
... ~":">! 

873595 M 2 .234 .110 .090 .059 2 x: - ~ 
.l " 

873596 M 4 .1~84 .110 . 090 .059 4 x -I • 
·-· ~ 

--....q,~. 

873597 6 ,734 .090 .059 6 
; 

M .110 x ' ' .l-, ~ 

•Je;1·.;;:.1 

' 873600 M 8 ,984 .110 .090 .059 8 x 1 
..;-.\ 

' 
2A801A4 4 .483 .090 .059 4 ' M .110 x 11 

~ 

' 2A801C4 M 6 ,733 .110 .090 .059 6 x 1 I 
..:.,. t 

=-·t 
2A801E4 M 8 ,983 .110 .090 .059 8 x 1 I 

: 

2A801G4 M 2 .233 .110 .090 .059 2 x 1 
-' 

I • 4A803A D 4 .500 .125 .095 .060 4 x i I 

060 
1 

4A8Q3B D 6 .750 _._l2_5 ...l295. !6 x 1 l 
' 'i 

rtA803C D 8 1.000 . 12_5_ • 0...9.5. .060 8 
I 

x_l.~ 
4A803D D 2 . 250 .125 .095 .060 2 

-· --
1 1 x 

' 

All lead numbers· appear on the R/C module. Views shown are for layout pur-
poses only and the part drawing has p1·ecedence . 

Polarity will be indicati:;d on the component where applicable by a "+II symbol 
.Lor capacitors and an "X :r symbol for diodes and will be reflected on the 
part drawing. "X" is the cathode end of a diode. 
REQUIREMENTS 
R/C module lead!=> mudt always be mounted in: 

1. "J'' holes for SLT, SLD 
2. .031 plated holes for ~IIST 

There are no note codes associated with this part. For CMT coding, the leads 
will be coded for "A" orientation as shown below. "A" and "C" orient_; tiqn 
w::_th leads parallel to the "Y-Y 11 axiP ( OI' card hO'.lSing) 
are the only allowab::.13 orientations. TOP VIEW 

--· ! ---,,, i ;-.. .-·r-1- 0 -'1·-~-1Tiu. 
I 

- ~c~ J 015 J3, ___ J, 
08 06" 04 \,;.;;;. 

fr~. of7 h1£l/6~]: ' ::: :1 
• 

Print':j 1n U 5 A. 
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r$_S_;,...,.CT_I_O_N_. 1-· ~------;~A~~~·~;;- RUL;S_,_...,..D"""iE""'P-f~~--7-0 .... 4-7~3-'"'1 
R/ C MODULES Cat J Sub1ect Sufi" 

LIMITS 

All R/C modules must have their leads on or within the following 
X and Y grid locat~ons: 

SLT/SLD 1 Hi 6 - 12 

2 Hi 6 - 12 

3 Hi 12 

x 23 - 78 - 148 y 23 - 63 

y 23 - 123 

y 23 - 183 

y c - w MST 2 Hi x 1,2,&4 wide 

3 Hi x 2&4 wide 

·x 23 - 78 - 148 

x 23 - 148 

x 01 - 12 - 26 - 54 

x 01 - 26 - 54 y c - 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. 

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

I I . .:125 MIN 

,- '--·*_· ___ ~· ___ ·*_· ___ l ....... 1~1 _.l_. __ '_*· ___ ·• ___ ._~·~ 
1 

.250 MIN 

Firjt Pref er~e_n_c_e.,.,_·-----------------------
j_ __ _+ . 

T 
. +. 
T 

•- .+ . ·+· ·+· 

i-------+__.~,._---~·•~·--....... ·t~· ---i·r
. I 

L .125 MIN 
Second Preference 

.+. 
T 

'roP VIEW 

NOTE: Whe~ brickwalled, the R/C Modules should be placed so that 
the element sides of the R/C modules (side number.ed left 
to right starting with Lead 1) are nvt fa~ing each other. 
This wilJ facilit~te cool".ng. 

-



R/C MODULES 

RELATIONSHIPS (CONT'D) 

The following illustration shows the physical placement of R/C 
modules that are hand assembled. Placement of these modules 
is on random pattern and not on x-y grids ending in the 
digit 3 or 8. 

I 

' ..(,:, ·' ·, . ,_ "~ 

I~ --'I-·~*• --+!ift~"""'•*•-c~t- I '*' + I _j_ 

.1-f---l-1-·~~~~~~.~~·t·~~.;~1~-"+---4~--1~~~·-+--

.115· . r- I 4, _ _:i~r:.-· -. ·H4-ft-~·*'~--ttt--~ 
f 

.125 Spacing that 
is not-on 
standard x-y grids 
ending in the 
digits 3 or 8 . 

.. 

• 

. 2f---'-I -':I'* ...... -.:i:..·*4--Hi;l-1 __ ,,....*. 

TOP V):EW • 
ART"wORK 

-
Any unused lead of an R/C module containing capacitors must not be a 
connected to printed wiring by uGing its plated hole as a via or W 
its lands as a pass through. 

The f'ollowing illustration shows a voltage line going to the co::-r.unon leads a 
l to 4 througi.1 thP. R/C module and in series with the next R/C. Th.is W 
should not be done as there will be a voltage drop through the l!1ternal 
common in the R/C module due to ::_ts resi·stance. 

R/C INTERNAL COMMON 
Not to be done 

2,4,6, or 8 LEA.LS 

4 of 7 
Page 

5/1/68 
Oat~ 

INPUT 



·1.., --R/_C_M_O_ .. D-UI-,E-S ___ .._.....,..,..__...,..,._..., ....... '"""---.,,-,., CARD GROUND RUL .. §... DEP 2-7047 
3 

~11 Cat. Subj6cl Suffix 

~ SEQU:ENCE EFFECT 

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

• PROGRAM CONTACT 

.125 min. 

.125 
min. 

• 37 5 MOUNTING 
C~TER 
ONLY 

'" SLT 

l I 

-11- .025 
:nin. 

TOP 

~ 

t_\ 

0 

0 0 

VIEW 
1---.125 
I min. 
I 

I 

t--.125 
I 

':.' 

0 
SLT 

0 

min. 

0 0 

(.> 

0 0 :> 

l--.100 min. for 
~125 "J" and 11 K" min. 

holes Table) 
.125 min. for 

(See 

"L" holes. 

GREATER 
TE.AN .175 
l'tl)QNTnf G 
CENTER!:: 

r. 
•, 

1---.:..:.12~---+----._..L.:;01~3.~~--4 

...__.-• 1-.,;;.,;0;...._ __ -+-_ _..1t5: ---1 

.175 i .2'2 r:;/ 
I . 

·;---

I 

i r .-225 
\ ,. 
t-- -- · .. 325 + 

L ____ .2so 1 f • 

. - - __ _.3_50. ----- ___ ! 

I 5 of rr I 
Page ~ ·-,4 



r;;;~_i2---ro47. 3 ,-nn;~CKAGING GROUND RULES ll:i:Jt Sub1ect . Sult,. R/ C MODULES 
SEQUENCE EFFF:CT (continued) 

The following illustration shows the minimum placement of R/C modules 
to T0-18 and T0-56 package?_• 

.125 
MIN 

-,-

•.. 
. , . 

. 125 
MIN 

' 

I 

I 

--1.125L MIN 

. ~ .1251 MIN 
2,4,6,or8 
LEADED I· 

I 

TOP VIEW 

.1 5 
MIN 
i 

The following illustration shows the restricted area for insulated or 
uninsulated components next to R/C modules. 

_ _,t 

t 
. '-- ."060 . TOP VIEW 

HAND ASSEMBLY 
flagged and/or All R/C modules are hand assemblied if their leads are hand 

not on the standard x-y grid ending with digit 3 or 8. 
All R/C modules are hand assembled on M.S:1 card asse.i11blies using double 
sided tape and the lead~ are not flagged. 

l 

• 

• 

• 

• 



• 

• 

·-·· 
p...__........,_.... __ ......., ....... ____ ~~ 

11 PACKAGING GROUND RULES DEP fu;Jt047 Cat. r~SECTION 
R/C MODULES ' 

PROCESS INFORMATION 

The Assembly Machines require the module leads to be on x-y grid 
locations that end with dig;U; 3 or 8. Their leads will be gang 
clinched after all other components less thun .350 high are 
assembled. 

AXIAL LEADED COMPONENT 
.125 MAX. DIA • 

SLT 
MODULE 

R/C 

I I I . I 

.125~ :125~ .125 

END VIEW 

R/C MODULE 

FLAGGE!:> LEADS 

SIDE VIEW -1 

Su~ 

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

PLANNING 

Semi-automatic equipment for le~ds located cff 
·pattern is not Fe~onnnended due to high costs. 

change for MST 1 and 2 is approved RlC m0dules 
automatically assembled. 

the standard grid 
Gnce the hole size 
will then be semi-
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CARD GROUND RULES 1DEP i2-6230~ 3 i I Cat. Jsub1W I Solb ' 

l SECTION ~i SUPPLEMENT OF STATUS 
. . . . TRANSISTOR T0-18 AND T0-56 

D1v1s1on 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 
T0-18 or T0-56 Packages". 

This Section has been updated to include the T0-18 and T0-56 transistor 
requirements for SLD and MST. 

e REQUIREMENTS 

e 

GMT size code defined. Plated hole size defined for 
813169 has been removed. Due to the construction of 
assembly, shorts were occurring between heat sinks. 
has been added. · 

LIMITS 

MST. Heat sink 
this heat sink 
Heat sink 4S3454 

Updated to j_nclude the five 
·. 483454. 

(5) MST card sizes. Limits added for 

"RELATIONSHIPS 

Updated to include heat sink 483454. 

SB:QUI:NCE EFFECT 

Updated to include heat sink 483454. 

HAND ASSEMBLY 

Updated to reflect hand assembly of T0-18 and T0-56 tr::msi~;1:ors for 
MST-4. 

PROCESS INFORMATION 

Dbpartment ~46 has been changea to Department 307 for release 
responsibility for new designs _.o.f spacers. 

PLANNING 

~he gang-clinch machines have replaced the lead spinning machines. 

r-----.._------~S~T~S~~~~.-,~~~·s~T~--__,~.--------------------~~--------~----~----·-----,.--~ L , Lu, i•l ,.. ; , 
De_~t(. ~07 ,Endicot ~10/28/58 • ,........ ·1 ~ 



DESCRIPTION 

Division 

,. 

·-"c'ARD <i'ROu"ND"Ru'Lis"'·[)Ep="fa-6230~ 3 l 
• Cal _ISvb1N t ~ S\..d~i• I 

TRANSISTORS T0-18 and T0-56 SECTION J~-;~ 1 
AND PRESS-ON HEAT SINKS -~ 

I 

Enginaering Practice 

Devices in ~0~18 and T0-56 packages have metal cans and headers and 
have 3 or 4 leads glassed in. The package is electrically hot and 
may contaln a variety of components. Assembly drawing code is~ 
for transistors or 11 GR 11 for diodes depending_ on which device is in 
'tfie4 package. · 

PACKAGE 

All physical outlines of T0-18 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 

16-T56A 

16-T56B 

T0-18 

1T'.'""18A 

1T-18B 

4 Leaded 

1T-18D 

20T-72B 

The components are pur·chased with leads on a .100 diameter lead 
circle but prior to insertio~, are formed and skewed to a .177 di~
meter lead circle to fit the .125 hole pattern. 

It ;..plicobtli fY 
SLT , SLD ,MS~ MT, L -AP*l8'.lllt~ 

lo~.9/28/68 L'o•• 1 of :.s~ 
....... FN>PW-l>A~~ 
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TRANSISTORS T0-18 and T0-56 

PACKAGE (CONTINUED) 

Leads F'ormed 
on .177 Optional 

4th Lead .100 Lead Lead Circle 

.048 
Mq.x • 

.J 
t 

Circle 

Max. 

TOP VIEW 

.195 Max. r · Dia. · 

.163 -1:-1---~-"-I- .115 R. 
Max. I Max. 

Can 

.048 

.210 
Max. 

i=:e:::~;::;;;:=~~der 
I 0 
. L .230 ;-:! 

Max.Dia. I 
• 279 --i Max. 

SIDE VIEW 
Leads unformed on 
.100 lead circJq 

.005 Min. 

+.OC2 
.0:7 -.002 
Lead Dia. 

' \\ 'y/ 
I / .125 

i. 
, 

~' 
' .125 

> .. 
TOP .. VIEW 

. , 

t 
.110 
Max. 

· .. 

Seating 
Plane 

~IDE VIEW 
Lend ;;1 f or;.i.ed on . 
.177 lead circle 

Yiews shown are for packaging purposes o~~Y and part drawings have 
pre<.:.edence. 

.. 
I 

"•Q• 2 of lS 0~(28/68 ...... ___ .._ ____ ...... .._ ____________________ ~-~-~-- ---- -
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I TR:;SISTORS T~~:a and T0-56 
... • .... _,1:£'q{~~LES-foEP1"2-623071· 

·SECTION . h 2 A Cat. ~S<1bjcc1 . S"ffi• ..a 

REQUIREMENTS 

Leads of these components must be mounted in: 
"J" • 040 holes for SLT & SLD 

.OLIO holes for MST 1 & 2 

.031 holes for MST 4 
Note codes must be used as follows: 

........ - '· 

HA - Note HA calling for the use of spacer part number 811157 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. 

@il HS - Thi~ note code calls 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 T0-18 or T0-56, as shown in 
the following illustration. 

(When the AZ note code was used to describe the shorting condition 
between T0-56 and/or T0-18's and SLT Modules, then it must be re
placed by note code "HS" when E.C. changes are made to the card 
assemblies.) · 

·811:! 57 9 Sr>a · e;r 
. 250 .. Dia. 

.325 Max. 

~laces) 

HA 

I 

TOP· VIEW 

I 

815192 f2) 

.125 r 
I 

I 

,__·.25~ 
Insulating 
Spacer 

HS 

.110 
Min. 

.. 

J .150 
-J .-125 ,. . ~ 

t ... 3 of 1S1 · Min. ........ .125 
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TRANSISTORS TJ-18 and T0-56 

REQUI:REI~ENTS 

CViT CODING 

T0-18 and T0·-56 packar;es must be coded j_n the 11 A11 direction with the 
emitter and base leads par·allel to the ny_yn ax.Ls a;.1d the card housing. 
'rhis orientation also 'places the tab ps.ralJ.el to the rry_yu axis. 

811157 Spacer. 
TO-lH and T0-56 transistors using this spacer must be coded as a 4 x 4 
component with lead codes as follows: 

815192 Spacer. 

Emitter - B03 
Base - B02 
Collector - C02 

T0-18 and T0-56 transistorR using this spacer must be coded as a 2 x 2 
component with lead codes as follows: 

HEA'I1 SINKS 

483454 Heat Sink. 

Emitter 
Base 
Collector 

- A02 
- AOl 

BOl 

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 • 

.730 max. 
di&. 

(mo1;mted) 

I 
t 

. '. 

~@~--, 

~w~L._~· r .680 max. 
dia. 

~) ~~ (Junted) 

·rop VIEW 
483454 - ...... ..._ 

~~li\....._'~TV '!liA £Mf,.")l'>-;. ....... }aitaf•"~"' ~,u:~ .•• :nt..-.._"l 

li of 19 ~] ro /') <,>/(.; ;~ 12 .. /•·.( ,,,, 
i'; r.. ft 1 ~-;,,.ti) 
~~*-'>"M.."'llf~"~~~~, .. ; .... ~~~~pt,J 

_J_ 
.150 max. 

ID 

T 

J l_ 
.188 ma>:. 

sr;::m VIEW 

e 



• 

. ,. ... 

i TRANSISTORS 1TO-l8 and T0-56 
~C1-\RD GR~':'? RL~~ES ~DEP ~2-6230F2A 

SECTION 3 ~Cot. So;hjeet IM!il 

811839 Heat Sink. 
Heat Sink 811839 non-insulated can be used on 1T-18B, 16-T56A and 
16-T56B ghysical outiines only. Si 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 1T-18B, 16-T56A and 

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

r
'~ .320 

Max. 

I 
I . 81317 

.018) 
Max. 

u-.-.;;.;;..;;;;;..;t ,,-,.215 · 
.1.v.i.ax. 

I 

---------

j .24(5 

I r.:-,1Cl/2C/68 ~ 5 o.f 191 
0 ... to ~ P-'O'l ~ .,.. . ..,, ____ w:z_. _, _ __;;.. __ .,. ·---· ______ ..,,... 

. .. 



DEP ·2-623Qr· 3 

Cot. SubJ•cl JSuHI• 

REQUIREMENTS (CONTINt:ED) 

HEAT SINKS 

815184 Heat Sink •. 

I ' ' 

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 ov<:::r its entire height. Civ1T size code 4 x 4. 

815184 r ,350La.1 
. Max. Dia.

1 

----..-t 
-:235 

Max. 

l 
. ; ToP. VIEW SIDE VIEW 

-~·--· -·-·------·--~-· --·--------- ------ ----- - .....--- ----- -

HEAT SINK NOTE CODES 

Si grease cannot be used on Heat Sink 811839 and 815184. It is not re
cornmendecA. or. 483454 and 813170 bu:; 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 ~equircd on the p~ckage. 

LIMITS (PACKAGE ONLY) 

To meet assembly requirements, leads m:..i.st be on a .125 pattern witr.in the 
following limits: 

On a stand3.rd .125 pattern, T0-18 or T0-56 package leads i.;ill be placed on 
or with~.n ~he f0llowing X and Y grids. Orientation tabs may be in any of 
the four quadrants 

SLT/SLD ., 
~Ii 6 and. 12 J. . 

x 28 - '/3 - 143 :/ y 28 - 58 
2 Hi 6 and 12 . x 28 - 73 - 143 0.: y 28 - 118 
3 Hi 12 . x 28 - J.43 y 28 17C 

ofl9fio~28/68] 
.o..._,9•.-------J!:!:.. . 

• 
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. . I . : 

LIMITS (PACKAGE ONLY) (CONTINUED) 

MST 2 Hi x 1,2 & 4 wide 
3 Hi x 2 & 4 wide 

Orientation tabs which do not 

SLT/SLb 1 Hi 6 and 12 
2·Hi 6 and 12 

'3 Hi 12 

MST 2 Hi x 1,2 & 4 wide 
3 Hi x 2 & 4 wide 

x 02 - 11 - 25 - 53 
x 02 - 25 - 53 

project toward the card 

x 23 - 78 - 148 
x 23 - 78 - 148 
x 23 - 148 

x 01 - 12 - 26 - 54 
x 01 - 26 - 54 

y c - v 
y c - 8 

edge. 

y 23 - 58 
y 23 - 118 
y 23 - 178 

y c - w 
y c - 9 

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

SLT/SLD 1 Hi 6 and 12 
2 Hi 6 and 12 
3 Hi 12 

x 25 - 76 - 146 
x 25 - 76 - 146 
x 25 - llt6 

y 25 - 60 
y 25 ~ 120 
y 25 -·180 

Orientation tabs which do not project toward the card edges. 

SLT/SLD 1 Hi 6 and 12 
2 Hi 6 and 12 
3 Hi 12 

LIMITS (CONTINUED) HEAT SINKS 

.483454 

x 23 78 - 148 
x 23 - 78 - 148 
x 23 - 148 

y 23 62 
y 23 - 122 
y 23 - 182 

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

·or Y axis. 

l Hi 6 and 12 x 32 - 54 ·- 113 y 32 - 70 
2 Hi 6 and 12 x 32 - 54 - , ~ 3 " 32 - lltO ..... .L ... 
3 Hi 12 x 32 - 113 y 32 - 164 
.... Hi x 1,2 & 4 wide x 03·- 10 24 - 52 y E u ,_ 
3 Hi x 2 & 4 w1de x 03 - ~4 - 52 y E - 7 

MST 

.. 
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DEP 1'1: 2- 6230 3 I[:L,~_f'ROJ;Jt·JD Rl,!.l~.~T "= " ·=... .. ---
• I TRANSISTORS T0-18 and T0-56 

Cat. 's.,bl•ct s.,rn, _ SE~TION ! l? £w 
--, 

(..--· 

LIMITS (CONTINUED) HEAT SINKS 

811839 
Packages us~ng Heat Sink 811839 must have their leads on or within the 
following X and Y grids. 

SLT/SLD 1 Hi 6 
• l 

- 142 - 56 and 12 x 29 - '(2 y 29 
2 Hi 6 and 12 x 29 - 72 - 142 y 29 - 116 
3 Hi 12 x 29 - 142 ,, 

29 - 176 .L 

~: 

MST 2 Hi x 1,2 & 4 wide x 03 - 10 - 24 - 52 y E - u 
3 Hi x 2 & 4 wide x 03 - 24 - 52 y E - 7 

813170 

• 
Packages using Heat Sink 813170 must have their leads on or within the ~ 
following X and Y grids. The heat sink must be par~llel with X or Y axis.~ 

SLT/SLD 1 Hi 6 and 12 x 25 - 76 - 146 y 26 - 60 
2 Hi 6 and 12 x 25 - 76 - 146 y 26 - 120 
3 Hi 12 x 25 - 146 y 26 - 180 

MST 2 Hi x 1,2 & 4 wide x 02 - 11 - 25 - 53 y D - V 
3 Hi x 2 & 4 wide x 02 - 25 - ~3 y D - 8 

815184 
Packages using He.at Sink 815184 must liave their. leads on or within the 
fallowing. X and Y grids,. 

SLT/SLD 1 Hi 6 and 12 v 29 - 72 - 142 y 29 - 56 ·" 2 Hi 6 and 12, x 29 - 72 - 1112 y 29 - 116 
3 Hi 12 x 29 - 142 y 29 - 176 

MST 2 Hl x 1,2 & 4 wide x 02 - 11 - 25 53 y D - V 
.e 

3 Hi x 2 & 4 wide x 02 -.25 - 53 y D - 8 

e 

·• -·)·· 



• 

' ,. 

• ... --,..-. *IW.~1 

'jCARD q~~Q.UND RU_~,?JDEP ~2-6230' 3 
\l ~ . . SECTIO"J U2A ~C~I. Subject Suffio 

TRANSISTORS T0-18 and T0-56 

ItELATIONSHIPS 

The following illustration shows the physical minimum placement of 
T0-18 and T0-56 packages~ 

T0-18 and T0-56 packages with non-adjacent tabs may be mounted on 
.250 11 center to center distances. The insulating spacer 815192 
(using Note Code HS) must be used with minimum mounting spacing as 
shown below . 

HS 

I I 
1--.250 --l 

MIN. 

815192 (2) 
SPACER 

HS 

,250 
MIN. 

_ _l 

To facilitate the use of these minimum mounting centers, A-.275, 
B-.~25, C-.375 with T0-18 spacer (using Note Code HA). 

TOP VIEWS 

I I 
l---~25 ~. 

MIN. 

I 

1 .. 
.-375 
MIN. 

I 

.. 1 

T0-18 and T0-56 p:ac!{ages must 
center to cent-.er distances. 

(A)· Non-adjacent tabs 

be mounted Ol1 the following minimum 

(B) One adjacent tab 
( C) T~.-") adjacent ·cabs 

.275" 
• 325 II 
·• 375 II 

,_m ? =t 

I .. '1. of 19 ~ cfo1Q /2 8/ 6 8 PoQe " 
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TRANSISTORS T0-10 and T0-56 I 

'J'be .followj ""16 illur:tratlon can be used to dctc;rr:d.nc the ,;:.etual min5.111um 
grid placement of the package leads when Note Co6e HA is used. 

TOP ViEW 0 EM ! TT C: P. L EA D S 
ONLY 

• 

• 
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RELATIONSHIPS (CONTINUED) 

In this illustration, package number @is fixed. The ether package 
maintains the same orientation with respect to the card edges and 
moves about package number (i). Within each segment of this illustra
tion there are portrayed on'ry two packages. The moving package is 
shown twice, when it is positioned on the same X and Y grids as the 
fixed package. In these two positions, the moving ~ackage 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 noi1-adj acent tabs exists. B indicates that a coi1di tion of 
one-adjacent tab exists Qnd 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 card 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 folJowed for applying this illustration is outlined below: 

a. 

b. 

c. 

Placement of T0-18 and T0-56 packages is not complex when both 
packages are located on the same X and/or same Y grid. Hence, 
this procedu~e should be used only when two packages are placed 
in a staggered manner. 

Designate one of the transistors, which is on a multi-color or 
assembly dra\ving, as the fj xed package as portra~·ed in the above 
illustration QJ. · 

Translate tlie other package maintaining its orientation with re
spect to the card edges from it~ staggered position bo~h ways 

e d. 

.until it is on the same X and same Y grid as the fixeJ package. 

!.abel the translated package in both positions with ar. A, B, 
or c. 

e. 1rhe combi~1ation of the&e two letters ir.dicates which segment of 
the illustration above tc ref~r to for the lead grid spacing 

which corresponds to the miuimum spacing of the twopackag::s . 

..... ---------·--------·-·'~ 10/28/68 ~ 1:... of lJ ~ 
Oate -~ f>or.io ~1 

H.-:ir.m•-.itl 



~[1RJUJSIS'20riS '.r0-·18 c:wd T0-56 

The following illustration is an example of how to use the px·2vious 
illustration. 

A TO C OR C TO A 

• 

'ir,aqrn• ~ pg mr........,,.,. ..._.(!! 

12 or i911012016e I 
PIJQt t Do ft , 
~~.,.~~..:~~a 

• 

\ 
.~ 
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------- -----------------. 

-~-:.suaio liia."m 9113 ~ -~~~-"';-, --

'CARD GRO}dtJD R~ill-~DEP '2-62301 3 ' 
~SECTION h2A ~Cot. SubjW ,!Svffl• 

I TRANSISTORS T0-18 and T0-56 

RELATIONSHIPS (CONTINUED) HEAT SINKS 

The following illustrations show· the physical minimum rlaceme.nt of 
T0-18 and T0-56 packages.with like Heat Sinks . 

.;93454 

483454 
2 places 

·' 

--Header on 
Package 

I 

~ 
I 

--~ .680 
·min 

,· 

~11839 ~ 

.> • .. : 
.J 

- ' 

Ill 1111 ll!I 111, II'' 

Header,,. 9 Places 
On Package 

. I 
, . I 

1. .550 
Min. 

l_!"le/2~/68 °M 13 .of l9 ! 
u· Y. h1Qu ~ ------. ' 



813170 

81518lJ-

I 
\ 

TOP VIEW 

Min. 
I 

I 

I- -.3'T5 
Min. 

813170 
2 Places 

·X·May Be In Al"'.:/ 
Direction 

- 815181+ 
2 Places 

• 

• 
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) 

,. 

ARTWORKS 

All three leaded T0-18 and T0-56 packages 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. · 

SIDE 

VIA HOLE _ 
Back artwork o~ the solder side.of card can only have the follvwing 
printed ~iring placement due to spinning action of the lead clincher. 

AS 

VIA HOLE 



. ,. 

DEP 2-6230 
I 

~~/\Bl2. Q.r3Q.\dl:lQ. Ri,L~ES " 3 
Cal. Svbj•el Suffh . SECTION 1121\ . TRANSIS1rORS T0-1 

SEQUENCE EFFECT 

The following illustration shows T0-18 and T0-56 with tubular axial
leaded minimum mounting placement. 

Pooe 

~-,. 
TABLE I 

~--1 

~ TABLEll F$ 

I 
I 
I 

. l~~ -Max. f 
t TABLE II 

t 

TABLE IV -1 ~-· -J··K-L HOLES 

of le' lo/28/68 
Doi• --··-------.1 

rJ-K-L HOLES 

I 

T.ABLh V 

:1 I 

. 
ri'ABLE I 

HOLE SPACING'MAX BODY 
MIN DIAMETER 

.123_ .125 

.15-o . 175 

. 17-5: .. 22') 

.200 . 2 7 ') 

.225 . 325 

TABLE II 
BOLE SPACING MAX BODY 

MIN I DIAMETER 
.150 .100 
.175 .150 
.200 .200 
.225 .250 
.250 .300 
.2T5 .]75" 

TABLE r~I 
HOLE SPACING MAX BODY 

MIN DT fl.METER 
.ioo .1?6 

'T'ABIB DL 
HOLE SPACINGiMAX BODY 

MIN j DIAMETER 
.125 I .325 

TABLE v 
HOLE SPACING MAX BODY 

MIN DIAMETER 
.125 • lCO 
.150 .325 --

• 

I 

·) 



e 

',. 

SEQUENCE EFFECT' (CONTINUED) 

The following ilJ.ustration shows T0-18 and T0-·56 pack\.l,ges and SLT 
module minimum placement. 

.12 5 
MIN. 

TOP VIEW 

c 

(l 

.(> 

(.l 0 

~.125 MIN. 

I I 

~ 

l 

J I 
I 

.200 1-
Ml N. 

The following illustration shows the T0-18 and T0-56 restricted area 
required for ali other adjacent components. 

.0015 (UNINSULATEDf-i 
: PLACES ' I 

j_ I 

.063 ( i~:SULATED ~ 

.088 (UNlN::>lJLATE~} 
3 PLACC.:S 

~ kESTRICTE() AR::A 

t---+-- .12 2 
{UN I NSULATEIJ) 

i 
.125 

,--T 
> 

.ll7 

TOP VIEW 

'Y--.037 (;;~SULATED) 
.062 { UNINSU:...ATEO} 
4 PLACES 

~Q/28/68 ~~z of :g ~ 
~......_.....,.._ .....,.,..-., ..,. ••• ·m ~...._. 
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I ! .. {-.,, 

'11he fo1lov;1ng j_llustrat1on shows 110--18 and TQ-,56 ··pa.ckages wlth heat sinl-cs 
and adjacent components. 

4 8 3 4 5 ·1 ---~ _ .. ,,~ 1.--
. 38 SI{ J YTe '>t· c•..: r· 1 " 

n ... c" ~'"··"r- max. j 

~[~-TD~ 
~dff-~~~~da. 

J · 323 max. L 
81-iEI Al.8T3S91N·-----,;f,·' ~~_,:l~l 1.1_:__,= .. --.. -~.\~-':':~ . 2[5 MAX. PNSULATED) 

.J)I ' .215 MAX. •UN-INSULATED) 

:1 ,: L 
~-J .... ] '----o-r ·-. . . 

I ' 

L.224 I . 
rv;Ax. --i 
C/L --1 .195R 

MAX. 

l 

'-. 

:~ RESTRICTED AREA 

• 

• 
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I ,, 

TRANSISTORS T0-18 and T0-56 
WCARD ~ROUND R~LES lDEP )2-6230. 3 

I SE1_.;Tf ON ~12A 1co1. kbject Sufli1 

HAND ASSEMBLY 

All 'i10-l8 and T0-56 packages will be hand assembled if their leads 
are not on the standard grids ending with digit 3 or 8. All T0-18 
and T0-56 packages on MST-4 card assemblies will be hand assembled 
using ~ouble-sided tape. 

PROCESS INFORMATION 

The assembly machines require the T0-18 and:T0-56 leads to be on the 
standard grid pattern that end with digit 3 or 3 or equivalent. 

All packages will 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 packages must have their leads mounted on a .125 hole pattern. 
I 

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 net contemplated. 

0~ 19/2 8/6 8 ! .,~9 of 19 ! -
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.:_ r· CARD LAYOUT GROUND RULES 

17 w 'iN.7 Division TRANSISTORS 

~·2-9)~ Engineering Practice 
_}_ 

Supplement of Status 

Effective Date: February 16, 1969 

T0-77 T0-78 
, [ SECTION f 2B 

AND "PRESS ON HEA'r SINK" 

Subject: Card Layout Ground Rule Status Suffix 3, Section 12B. This 
section has been updated to include T0-77 and T0-78 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 

Expanded to include the\ five (5) MST card sizes • 

.. 

Applicob1lity 
Sll , SLD, MST I d · 1 o~ 1 Dept. 307, CD En • 1/16/69 

Responio1u1Uly Dole Pc9e 
i 
I 



_. _____ · 

CARD LAYOUT GROUND RULES 

u: J 03 W,7 Division TRANSISTORS TO 77 - TO 78 

~· D dJVLS Engineering Practice 
L-----------~----_;:,, __________________________ ____,~ 
DESCRIPTION 

Devices in T077-T078 packages have metal cans and headers, and 
'. have 6 leads glassed in. The package is electrically hot. 

Assembly drawing code is 11 Q11 • 

PACKAGE 

A T077 package is very similar in height to a TO 5 but the T078 
is much shorter. All physical outlines of T077-T078 9ackages are 
contained in the following coded list and are in the Componeht 
Library maintained by E. C. level of the component part number: . 

NON-:AUTOMATED - 6 LEADS 

.~'. t 
\··\1 

3 TO 5E 
23T78B, 21T77B 

The components are·~urchased 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, 
.this provides the package with support and standoffs. 

The device industry (JETEC) had registered this package as 
R052 when originated. The R052 wa.s to be changed to T052, but· 
type T052 was used--for designation ·of another tra.nsistor.- package. 
Therefore, R052 has been changed to T077 and T078.· 

SLT, SLD, MST iDept. 307, CD-End-:--lJ,/lC/69 . j ~etponsibility " 11 of iiJ. 
Pa91 " 

. ' 



SlDE VIEW 
P'J ,,.,. 

6 l.f,.\DED UNFORMED 

NOTE I 
2 ,.o ·~~" {..,_ .... ,...,-- 21-7·rs) . o "',,..,,., ....i1voc 1 1 

.185 MAX.\23T788) 

NOTE II 
.. J3:. Mt\X. {3T05E) 
.040 MAX. ( 23 T7e a, 2n·'lr s) 

TOP VIE\V 
6 LEADED UNFOf\MED 

TOP V!C..V/ 
6 LE,:.;.f:;S FORMF.D ON 

.250 X .250-HOLE PATTERN 

Vici·rn shown e:.re for pac:kaging pu:r_.n:>::i :·s only and pG.:r'~ d1"aw1ng 
I"£C.8 p;:~0 \;eCience. 

·~l<C.:lf '6.it.h:O..ta'<Y .. ":.lf•:il)J.i'IS"'''"':':'.""7_~~,~'~;_~';~~~lf'.)~ 

2 of 13 ~~;ib/o9. ~ 
'-~~:~·~t·.oy~,,~~-..:~ .. ~;~...,..,-u..., ... .._..,._~ 
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----------·........,--=--'"'-"'"·""''-..... .,. ___ .. ...,.. ...... _,, __ _, ___ , __ 
r)CARD GRO. UNO RULES ~DEP. ti".;2-6230,r 3 

..... rir ... ,._ -..1:;1a.a./1'1il~··~ ~ 

• ·' SECTION l/l2B 9cat. ~;Subi•ct ,Sulfa 

TRA~1SISTORS T077-T078 

.. . 
. RE QUI REi.\fENT S_ 

. " 
Leads of these components must be mounted in: 

. "J" • 04'0 holes for SLT/SLD 
.040 holes for MST 1 & 2 
.031 holes for MST 4 

Note codes must be used as follows: 

. Note. code HE calling for the use of spacer part number 811660 must 
: be used for a~l packayes. · The note code will, appear on the package 9 _ and i~, ~h~ note; ·code field on the ~ssembly drawing. 

lHe~t~sink 483376 non-insulated can be used on· 21T77B physical out
line only. Si grease.483151 must not be used with this heat sink. 
The package 0n. the assemb_ly drawing will reflect note code HE. 

··Heat sink does not requii::e any note code. The component part 
drawing shall take preqedence over all views • 

. ·~H· '' •f:. '·"' 

·:·\·'.; .... -· ; CMT ·coding 

Transistors T077 and T078 with required spacer 811660 must be_ coded 
_·in the -"A" direction with Bl and El in line parc:.llel to the ''X" - "X" 
"axis~ T}Jese packages must be coded as a 8x8 component with lead 

:. codes -as . .follows: 
.,-

;;.• 

:'-El: -.. 
B03 E2 C04 --Bl - B02 B2 004 

·c1 -- C02 C2 - 003 

HEAT SINKS 

·:9 _.:Heat sir ... lts 492434, 492435, 813172, 813193, 814005, and 313168 cannot 
. . . be used· on these r'ackages !', . 

• > 

•, ~- .. :'~ 

483376 Heat Sink 
· ... -.,.···•. . . .. 

• 845 MAX. 
01A .. 

(MOUNTED) 

l 
• i 

TOP VIEW 

. ,.-
.. c 

I 
• '750 MAX • 

0-IA. 
UNMOUNTED 

I 
.280 MAX. 

ID 

+: 
I 

I 

l.-.220 MAX. I 

-Sl_O.E VI E'w'.'_ I I! 
o.~/16/69 IPoqo 3 oti31 : ; 

'•' :.l: , "'. . ..J . ·... . ~" . . . 
... :~· .. ~ ·~ .. t ·:.-·~~-,l~-~ :-~~ *'" ... : •. ~ ~: :·~ :~:~~- ,~~.~~~- •-,.~·~,~-:~,~.- ~:~:~· 

.I~ Jr .I · t .. ~ ·, "· • •• ..,, >, ' ~ " 



I.IM ITS 

On a st~mdard .125 pattern, package leads will be plact.1d ori or within 
the following X and·Y grids. Orientation.tabs may be in any of the 
four quad:c~-mts. 

~:.:. t.L~ T=.P.. 
\;· 

1-Hi 6 and 12 x 28 73 143 Y :2a 58 - ,-. 
2·-Hi 6 and 12 x 28 73 - 143 y 28 -'118 
3-Hi 12 x 28 - ltlJ y 28 - 178 ,. 

MST, -- ' 

2-Hi 1,2,4 wid~ x 02 - 11 - 25 - 53 YC - v .. 3-Hi 2,4 wide x 02 25 53 YC - 8 

On a random pattern, package leads will be placed on or within the 
following X and Y grids. Orientation tabs ;o.ay be in any of the four 
quadrants. 

1-Hi 6 and 12 
2·~Hi 6 and 12 
3-Hi 12 

LIMITS HEAT SINK 

x 24 - 77 "" 147 
x 24 .... 77 - 147 
x 24 - 147 

y 24 - 61 
y 24 - 121 
y 24 - 1.81 

T077 package using Heat Sink 483376 must have their leads on or within 
the_ following X and Y grids. 

§~'ljSLD 

MST 

l ... Hi 6 and 12 
2-Hi 6 and 12 
3-Hi 12 

-
2-Hi l,2,4 wide 
3-Hi 2 1 4 w~de 

-~---,.-. 
4 of . 13 ~ 1 'l ~;6 n i . 

Poqe ~ oor41 Q -:.,; _! . ·_ "'"', 
~-.. -... ... 

x 32 - 69 -·139 
x 32 - 69 - 139 . 
x 32 I.a !39 

x 02 10 - 2~ - 52 
X O:i - 24 - 52 . 

. ,, •. : . :··· 
' .-.. 
·.· .. 

- "···'· ;' · .. ~·.r.~t:•:t-· .. ·.·-.:~--· ~·.~· .. "'. ;,,~ .. · .. ·-~'··~ ;·· ... ~· .• 
... : 'l .. • • - ~ • ·~ 

y 33 - 53 
y 33 - 113 
y 33 173 

xc·- u 
YC -'7. 

,•';. 

' .. 

. . 
. '•.' .':. 

:·.~:: -~ ,~. -~~. :<<-' )·i,:.·:~- ·1 ·' •• ' '· 

'-....-- .. -

.. 
'. 

• 
e 

·) 
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; : C.~\F<D :. . ' 
TRANSISTORS T077-T078 . _ .... _.,., .. ......,...--....-.-..,..., __ ~--

' The foJ.lov,rJng illti.stra ti on shc;'l'JS the p:-1ysi cal mun:i:um plau::;:~·e:-. 
rl • 11 1 _oi. a pa c <ages. 

TOP VIE\V 

,,.,... ~ .... ~ ' .,..,,. .::::--:::: .. ..._, .,/ -- - -..... 

//,~8'." -t~,'f-C2~~\ /,; . . it.,. . ~~ /< ~~!-~"$) 
.::: \ / s2 / c2 \ I _, s2 ·1·c2 \ 

I \ I \I \ I (.~, I CI,~_, I / C I f C I ) 
..., Ci 1 C:> l · 1) I C1 

'\ E2 l I \ E 2 I I\ E 2 I I 

\, El \ E 1 Bl I \ El Bl '// \; . ~ ,,,_ ;~/ ',.._ J .} 
(D) -..b (A) -~-

.500 I · .425 _j 
i---.....,._- MIN.-----,--- MIN, 

.125 

.125 r----
1. --,,,..- -...... 

/. 0 
I 82 C2 

I TE2 '""" -
I \ ' 

\\ E1 4 Bl,,_ 

-~'~/ 
....... ..... ........ -

/.. --

1.175 I 

r-_.,, --::..:~, 
/i'. ·"· ... 

/ -r 0 \· 
I 181 El . 

f I Er µ +-+r... :+, ·'--(', 
'-·' ""-, 

C2 s;?':-. ", -- ~ ,~~--T , 
./,r , __ ...... -:-;.,. ---.150 

C2 (8) 

~ c~ 
CE 2 '""' ... 1 

.451 MIN. 

.... 
Elv.. Bl,, 

' / 

' ........ ___ """\/• 
. SPACER 

811660 
7 PLACES 

. . . Packages must be mounted on the following minimum 
denter distances. 

f 
Al Non-adjacent tabs .425 MIN 
B One-a6jacent tab .451 MIN 
C Two-adjacent tabs .500 IJIIN 
~ Any orientation en a standard 



fa.-c ili. -'vc1te 
n 

.Ci B 
r, 11. r:; r:; t c:, ·; 

tf :... ...... J A I ;•lt- ;J 

to c]etermin:~ 

·-:~·---·······-·-.. , •• ··"-···.n,. •. r, ••. ,,.._,_,, ...... J.·.····-'"···-~ ··"""·r-=--.,..".,,,_,_,,.".,, .• ,. ... _.'>-"""""'""" .• , •• ~.,,__ •...•• ,- .... .__I 
'I'IV\>:::_;_\;:;Tons T077-':C078 B 

c D 
. 500_, 500) the followin~ illustration can be used 
the actt~z~J. rntn:irmi~ri grj_d pJ.: ... cc:.i·,;ent;. of tl·:o package leads 6 

'-' (El) t:~~ITTER 
ONLY 

L.EAD 

• 

.. ___________________________________________________________________ _ 
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j 

RELATIONSHIPS (CONTINUED) 

•• 

. ' 
,,,•, 

811660 SPACER---' 
3 PLACES 
{ .415 MAX. DIA.) 

TOP VIEW 

.425 
MIN. 

'!1he previous three illustrations :r;3.ckage number 1 is fixed. The 
vther package maintains the same crientation with respect to the 
card edges and moves aboat package number 1. Within each segment 
ot' this illuRtration there are portrayed only two packages. ~.L1he 
moving ?;')ackage is sbown twice, when it is positioned on the same 
X and Y grids as the fixed package. In these two positions, the 
moving package has either an A, B, or C on it. This letter ind5.cates 
the condition existing between ~he moving and the fixed package. 
A indicates that a conditior. 0f non-adjacent tabs exists. B 
indicates that condition of one-adjacent tab exists anc C ;ndicates 
that a condition of :;wo -~adjacent tab exi !'>ts. RE'IEMBER: -T:·.e 
orientation of the moving package is alw~ys the clame wi~h respect 
to 'che ca1·d edges. The lee.d ..!..ocation for the moving package is 
given for one lead only. This is sufficient for specifying the · 
minimum mounti:i-;g cf one package to the o::her. Al though the 
relationship between b0th packages is shown for only a 90 d~gree 

' swing of the movi1ig ~a~kage, the lead locations given must be 
extrapolated when working in the other 270 4egrees around the fixed 
package. 

11;1~/69 ~ 7 of 13 
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'.1.1i1.e p;:··occ:dure to (JC f.'o J.1ov;cd Cor D.;)p1y lnr-; the three previous 
illustrations is outlin~d below: 

a. Place1r~c!r.ii; c)f l~r:e: })f'J.c1~:.ac:en i.s lJOt corar)J.e.;:: v;hen bo~!1 J)DC1<ages 
~ 1.,~ 1.-,,,..,,)1.,.,C~ ......... 1 1- ~ "~ .. ") .... :.., ... ..,, \r ,..n .. 1 /c1.,...., 1.,rrv.c· v· ,.,..\'"") 1• ,-J ,..1.-,.,......,.--C +--11 -·J c• o. ~ • ..;_V·vc.u\. .. A UJ) 1..dc 0c.,.d1<-, .t. i:.J. •'-'; ;. .:.>did. _.. /:;;.J. ·'·, l.,.L:ii•~ .: v . .._, 

procedure should be usud only when two pack~gcs ar8 placed 
in a stai~t~er0-:c1 1nar111er. 

b. Des1.c;nate one of the transistors, which is o:n a :nult:t-color 
or a:::scir,b1y drav::ing;, c:u3 ;:;he. fixed package as portrayed in the 
previous jllustr~tionc as 1. 

c. 'l'rans1.:::i.'.~c the other paclcac;e ma:i.ntzdning j ts orj.enta tLon with • 
respect to the card ectgPR from itR stacgered position both 
ways until it ls on the same X and same Y grid as the 
f j_xed package. 

d. Label the translated package in both positions with an A, 
B, C, or combina t:l.ons. 

e. These letters incticate which segment of the illustration to 
refer to for the lead gr.td spacing · .. :hich corresponds to 
the rrd.nimum spacJng of the two paclrnges. 

The following illust;:•ati0n is an example of how t.o use the 
tl"L1:>eG previous illu::.;tra tj ons. 

A TO A 

TOP VIEW . I 

~--.Yf 5 -.. -~ 

8 o .- 1 J ; 1/~-6 / E 9 ~-·: 
oi;., : f.OJ •~ ~ 
.. _.~ ... ~,;.r.r.,w~'lQl!ll(-·ff"'.·~~~ ........ .;&'"lloW.1~ 

• 



. ' 

• 

B,:§:LATIONSHIP (CONTINUED) 
' 

The ·following illustration shows the minimum placement of 
packages including their spacers. 

I 
.350 MAX. 

811660 
SPACER 
2 PLACES 

3T05E 
21T778 

! 
I I 

~.425-~ 
,· ' 

1: I . ' 

23T78B t 
.275 MAX • 

09 0+ .ooo 
• - .005· 

01·7+ .002 
• - .001 
LEAD DIA. 

The following illustration shows the minimum physical placement of 
T077 package using physical outline 21T77B and heat sink 483376, 

.. ~.i 

. 875 . --

1 · MIN. 
483376 (2) 

11 I 

T 11 I: i I 11 II 11 11 11 
.350 MAX, 

\~' l 
.125 

.625 
MIN. .fil.QE VIEW 

---. --~ 

oorJ../16/69 t~~· Of i3 S 



' '~ ' ......... .,,..,,. .... _ ... ·~·· ·-- --· 

'J:'he 2o11owing J l lust;~a t.J on uhoi.:-E> th•~ . p&cko..ges ano. tubl1 lar axJ al 
mounting pla~sment. 

---1 r-Tt18LE IT 

..... - ...... 
~...,.----,"' ....... 

/,,,.r "'t , I 
1,A 0 

/, "'s I c: i \ \ \ 1. . . 
II ·"' E2 J \ ~~1r-----iT" P.. E -,. -A'. 
., .... Cl l'-~ ,i·~-l ,..t,:;L. il K7 

I j \-• _J' 

\ c2 a2I I \_ 
~ 0 ·"-·'/ 
'"'~ h J,K OR L HOLE -~,,.. ...... ...- __.. 

-.-....-"".1"·.1~\.'io ~1.cM..• •. ~,""'·-.~~if*>~;...-,'ti1.: .. -v..Mf";.~.n .. 'll.$'~,.,, 
•I o o f :!. J 1 ' I ·: : / ," o ~ '' ,ir ...... \,· .' \.J ,;I ,> 

,.~';" .Jr.,.- H: I 
.c">'i:'~-'t\4. . .,..,,,~.-:-:.::r~··""~ .•. ~~~.\IOJ&~>.t".c;.r«,._.,;·J!"t'~ 

r·-·-·~----·-·~· - ---·-
H\B L.E l 

-~2·;------+----.o;;--1 

t-- :*FT ::::~-1 
~ .200 J __ .234 . _,. __ 

I .22s ! .284 
2so1~-3-4---1 

--- --i---------1 
275 J_ .38~-·-

r Tl.:..BLE TI 

r:_E SPA C; N~-M---A-X-. _B_O_D--Y--l 
MIN. DIAMETER -- - -----

-~-·'~ s l __ . 3_7_0 _--1 

T.~GLE m 
i--~~~~----i----~~~~-~ 

HOLE SPACING 1
1
- MAX. BODY 

MIN. . DIAMETER 
-----~ .... 

.100 .~70 
--~----...._ ___ ,,. --

TOP VIEWS . 

• 

• 

-----------------------------------------------------·-·· .. -- -



• 

i. 

\ 

The· fqllowing illustration shows tJhe packages and SLT module place.
ment. 

TOP VIEW 

811660 SPACER 
3 PLACES 

-ll50 MIN-r--
.--~~~~~~~--l--, I ---

~ ~ 
·1) ·=· 0 + 
v 0 

C> 1) 

l- l) 0 

I 
I 
I 
\ 

/..::>... •j 
/, 82 C2 

E2 
Cl_ 

•:.> 

\ El Bl I ' ,, (' '/ 
' y ' :;/ ---

.100 
MIN. 

The following illustration shows tHe package with heat stnk and 
the restricted area required. Clearance from other uninsulated 
or electrica.lly hot components must be a minimum of .035 11 • ( .015 11 

-electrical. clearance P.lus an ausli tional __ . 020 II manu~_B:_Ct~~i~g tolera11ce) 
~learance from insulated components must therefore be a·min~mum 

0 f . 0 20 ,, • --------- ..... - -- . .. ' . ··~ 

483376 
HEATSINK 

RESTRICTED "'REA 

I . +' .457R • 1 · UNINSU!.../l.TED 
.442 R-i- INSULATED 

·-----i.....-,---
i I I 11 
11 . 11 
11 11 

• • 11 of 13 
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SE[g'ENCE EFFECT ( cb1-iTINt.JE11J 

'• 

'I'he following illustration 
placement. 

shows 

0 L--h~. 
.1501 '---
MIN. 

it.Fie · pa1.:lmge s and R/C module 

0 o] 
--l .100 MIN. 

.150 
MIN. 

Cb 
.100 I 

MIN.: 

J. 

E1 -i ! 
I 

' 

j .!50 
MIN. 

I 

L 
811660 SPACER 
4 PLACES 

TOP VIEW 

-

Cl 

.1 

!C2 
E10 

0 E2 

I 

.125 ~ 
MIN. 

The following illustration sh0ws th~·- package arid the 
restricted are~ required for the assemb1 .y of all other 
components. ·· 

> 
------ I' / -:-.. / 

..;, '-.:-,.;L.i_,_ __ 

,.C! 81'1 ~ 

-~ 

.!U4~ 

.Z65 

.03! ~.~AX. 
2 FL~C£S 

i 
.125 l 
MiN. j 

I + ./ EJ. ~,, TOP Vli:W 

\ 1C2/ l J > \ I . I 
\ .,. 82 .,.E2 

1~---~~~--
1 --- I "--a11GGO SPA~ER 
1 .OS 3 MAX. 1 • ,415 MAX. DIA. 

f:22 RES.fRICTED AREA 

,230 ~~y~ 

.. 
).2 of 13 i 
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r TRANSISTORS T07;-T078 - -· ·------------1,"""iC:"""'AR"6'GR'Ou'NDRIT.[~E's™1-0E"?12-623oj -;-~ 
.. • " .. _. ... '-;:-"'""'1 f. ' 
SECTION iJ.2D near. Usubi•c• r.su11;. 

. / . . 

HAND ASSEMBLY 

All packages are manually as:iembled with spacers if leads are nc.t on 
the standard X-Y grids endins· in 3 or 8, or equivalent. 

PROCESS INFORMATION 

All packages will have their :~eads formed and cut prior to assembly. 

No pa.ckage may have more than one spacer. The following illustration 
shows the formed leads and the dimensional relationship of them to the 
package or spacer. 

.208 RI . 
.• 185 R~ 

I 

I 
C2 

811660 
SPACER 

9) 
( . 

c. 

.cso--~..., 

4 PLACES 

.oa3----i 
4 PLACES 

TOP VIEW 

Important con~ideration: It is preferred that al'l packages have tn' ~i· ........ lea~s placed.on X-Y grids ending in 3 or ~ 
semi-automatically f~ag the leads. 8 or equivalent, in order to 

PLANNING 

~elT'i-automatic equipment for i.eads not wc..unteu i.n 
is not contemplated. standard pattern 

1/16/69 13 of 13 
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CARD LAYOUT GROUND RULES 
•. C"ARo GROUND RULESl~.~p 1;:,~~301~ 

r SECTION j12c • 'i? 10) CjY,7 Divi~ion . TRANSISTORS TO-S and TO-SS 

~ ~ c!JW Eng1neer1ng Pre.ctica A:·m "PRESS ON 11 HEAT SINKS 

Supplement of Status 

EFFECTIVE DATE: Febr~ary 16, 1969 

SUBJECT: Card Layout Ground Rule Status Suffix 3, Section lOA. 

This section has been updated to include T0-5 and T0-55 Transistor 
requirements for SLD and MS'l'. 

This update supersedes DEP 2-7047, Suffix 3, Section 12C dated 9-1-66 
and Book 03-10, DEP 2-6420-530, page 6 under Transistors in T0-5 or 
T0-55 Packages with Spacer 811399. 

e REQUIREMENTS 

CMT size code added. 

LIMITS 

'/ 

Hole size requirements defined for MST. 

,• ' 
f!' I . '\ ~ 

Expanded to include the £ive (5) MST card sizes. 

PROCESS INFORMATION 

Changed Dept. 146 to Dept. 307. 

PLANNING 

Changed Dept. 146 to Dept. 307. 

--

! Applicobolily 
I 

SLT, SLD ,MST IDEPT. 307, Cj) --, 1/16/69 ~ l of ~·} 
f>Hpon•ibility ' ENDICOTT Doro __ .'1-IP_oo-.• ___ .,.,_::J_. 



CARD LAYOUT GROUND RULES 

Division TRANSISTORS T0-5 and T0-55 

Enginaering Pr2ctice 1rnn "PREss 0N 11 HEAT SINKS 

DESCRIPTION 

Devices .in T0-5 and T0-55 packages have metal cans and headers 
and have 3 leads glaBsed in. The package is electrically hot 
and may contain a variety of components. Assembly drawing code 
is 11 Q, 11 for transistors. 

PACKAGE 

Appllcobili!y 

All physical outlines of T0-5 and T0-55 packages are contained 
in the following coded list and are in th?- Component Library 
maintained by EoC.' level of the component part number: 

T0-5 

3-T0-5A 
3-T0-5B2 
3-T0-5B5 
3-T0-5C 
3-T0-5D 

T0-55 

:· 15-T55A 
. · :15-T55B 

15-T55C 
15-T55Cl 

15-T55Dl 
15-T55E 

The components are purchas2d with leads on a .200 diameter lead 
circle but are assembled to a .177 diameter lead circle to fi~ 
the .125 hole pattern without forming. This is the result of 
the lead dia vs the hole dia~eter. 

.• 

SLT, SLD I MST ~DEPT. 307, CD I I 1 of7s-l 
·Responsibility .SNDICCI'~(' ,ooJ./16/69 ftP09e ...i 

-



'-""'<'•lllt<'Q.~"''""M.~.~<i"..Q>t'lt':'TZ..~' ··.~·~~ ~·, ""'.,...,. ,,. ,,.. • ., >":·~Ii'""-'·:~_,,, .... ..,,...'• .-T.•,.,.,.""''·c.,;t~"!., v1 ~,,...,.1'<" : ""-" "'I.-'"'(,..·~ !lr'~'l~.,.<Y'tt;J;.t.';,;•,·,.~·;:,--,~,;;. ,:._~s.<o,.,..,, ~. C <1-'l;.:,~ ..... ~~t;:.¥,-;;.~ ,_,. 

o~:~r,;: ~?·.,-6;2::)0 ~· :~ i·C:l\f~~-J c;:~~~(:~ ;>:1) r=:tn . .... 

@ 
110,~5 
MAX. 

SIDE VIEW 

3 LEADED AS RECEIVED 

I THRU ® 6 ARE THE DIFFERENCES AS 
INDICATED BY PHYSICAL OUTLINE 
DHAWINGS. 

~-· 

15T55CI 
1--· 

15T55D 

3T05A 
1--· 

3TC5C 

3TCi5 D 
"'------

... 

@ .025 ±.003 

® .025± .083 

Q);13s,®.300,@.01?::gb~ I 
-----t 

CD NO DIM. I GXS® NO TAB _J 
1 CD ~.z.s,@.300,® .011~:gb? j 

NOTE. 
I. P>-lYSICAL OUTLINE 3T05D 

HAS DIFFERENT TAB POSITION 
AND THE NOiiMAL E-8-C 
IS 82 • E ·Si FOR UNI JUNCTION 
TRANSl:iTOR CNLY. 

and 'l'O-L:S 

3 LEADED AS RECEIVEU 

ORIENTING TAB 

TOP VIEW 
3 LEADED ON CARD 

ASSEMBLY 

• 

L---------------------------------- --



WA rm ;r 

TRANSISTORS T0-5 and T0-55 

REQUIREMENTS 

Leads of these components must be mounted in: 

"J" .040 holes for SLT/SLD 
.040 holes for MST-1 and 2 
.031 holes for MST-4 

Transistors reflecting physical outlines 15T55Cl and 15T55D can not be 
mounted on MST~4 card assemblies because of their .028 maximum lead 
diameter. 

Note 
aHB -
•used 
·" ·the 

codes must be used as follows: 
Note HB calling for the use of spacer part number 811399 must be 
for all packages. The note code will appear on the package and in 

note code field on the assembly drawing. 

CMT CODING 

e T0-5 and T0-55 packages· with required spacer 811399 must be cooed in 
the "A" direction with emitter and base in line parallel to the "Y-Y" 
axis and card housing. This orientation places the tab parallel·to 
the "Y-Y" axis. . 

~ : "; 

These packages must be coded as a 4 x 4 component with lead codes as 
follows: Emitter B03 

Base - B02 
~J Collector - C02 

; . 

e 

,··"·\ 
I ' 
\___,/. 

.. 
HEAT SINKS 

483376 Heat Sink 

Heat Sink 483376 non-insulated can be used on alJ physical out
line~. Ri grease must not be used with this Hea~ Sink. CMT size 
code is 8 x 8. 

I .. 

·4!~ 
• 

. ~"UL t -

• 845 MAX. • 750 MAJ..: • 
• 260 MAX. DIA. DIA. 

(UNMCi.JNTE:.1) ID (MOUNTED) 

:li~ j j f 

TOP VIEW 483376 .. L.<20 MAX. 

SIOE VIEW 

--- ·-· .. ·-

1/16/69 ~ 3 of ~s 
Date ff PoQo 
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lDQUIREXENTS (Continued) 
........... ..,, .. ---~·~~ ...... -~.- ·~-·~-···-...... -.. _.. 

T11(~ ~ \':! ('.l re l''l.t')Xl- :L ns \.l J..;1. tc~c1 { iJ(~ \'1 r type;) • ~-; i g :(c c.1::; t?.::: CCi r1 ;~kC> t_ r)c~ us:c:.d ''l :t tl1 
·the'. G(; li (; U. t. !3 i .. r1k ;:,; $ C~,~-t·ii S .i ;:; E: C'.()(i.c: i [~ 6 ~{ 6 • 

Note ccC:.e FX must be usc;d. It v:ill appear on the Eeat Sink view and 
in tr1c! notr.:.~ f ie1d on the assembly cu~:1w ing. The c:onponen i.: listing on 
the ;:;.:,:;~:;o~·o.~ly c1rawing will hc.ve }iS in the;: code column ?..;.rid will be 
t1l.c..1.Ct?'d. ~v1it:1-. l;92ii3L} ancl its qt1r.::~ntit.~1 • lil--::a.-t Si.n1~ 492L~3S v;i .. 11 J.:.c;.·vi'e 
code FX anG ;:~e:ro quant:i ty ~ On the c:a . .::::n assr:;.rnbly B/H botl! He<:;.t Sinks 
will b(-: listed in the Pl; column as J a!1d CH colunm as D • 

.......-: 5 TEETH L 4924::,.,.~ (RED) o~ · 
~ 492435(GREEN) 

.~ .... -.::v,...._.. ____ ._. __ iv~'~---.. --------r I 
! /VIV"- l ' 

.538,MAX. /' /l\j .')15 MAX. 1--- ~320 MAl.(492434) 
DIA. 1-··-f-- ~l- --·,~ ·• [llA. -i---..-, .. ~309 MAX.{'t9t!435) 

(MOlJNTED) \,~]: /,) {ilNMOrTEO) ! - l___J 
1__:_'2J __ G __ --- t=:1 

TOP ~IEW J .230 
- • - MAX. -

SIDE VIEW 

Cl3172 Heat Sinl<" 

• 

Heat Si ~lk E.13172 non-insulated can be used on all physical outlines. A 
Si :re2sa must not be used with this Heat Sin%. CXT size code is ax~ 

.I 
I 



REQUIREMENTS (Continued) 

HEAT\SINKS 

813168 Heat Sink 

. It is non-insulated and requires two transistors ·mounted on a 
random hole pattern. 

r.450. MAX.1 
~~~~- -~~~~t t - ---r---- .130 

.230 MAX. 
MAX. 

l t 
I 

END VIEW 

813168 --/ .230 MAX. 
C/L 

813168 

t 
.080 MIN. 

t 
.260 MAX. l1 _JI 2 PLACES 

.450 ±.CIC 
. CENTERS · 

· S:OE VIEW 

.This Beat Sink can not be used on MST card rissemblies because of 
~he • !tSO center distance required for the mutmting of the tranc-istor~. 

Ll/16/69 J]. of 25 J 



813193 Hsat Si~t 

It is partially insuJ.ated 
non-insulab~~ compon~nts. 

c::::-~---Wl?;---- -, 
ll:U__......,~---..---

1 

~o that its extending fins 
<:1:·1~~~' t~ J~ J~ ~~ c cJ 0 0: is :L 2 >: 4 ~ 

can be:-: over 

END VIEW --·-· _,_ 

.. --:::i 

1-- .080 ± .005 
2 PLACES ~J-PLASTIC INSULl~TION 

.i90 ± .Olo 
l PLACES 

~~~·~~~· w~::~~~~~~~~~~~~ 
, v :u.. 6'· .) •: 1-/ l iJ I {I 9 r. 
j Po<:~ li r:,-,u J 
~~·rr'!-N~~~~·.~,,;.t'J!'t'-f!'i..\'•~'-::;;r~.r•~ 

SIDC: VIEW ---------

• 
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REQUIRE.ViE~TS (Continued)' 

HEAT SINKS 

814005 Heat Sink 

It is non-insulated with fins extending in opposite directions. 
CMT size code is 12 x 4. 

r.425MAX.l 
.020 ±.0013 

+ t • t • 240 MAX. 
.220 MAX . 

l 
I ,, 

~ .215 MAX. 
END VIEW 

814005 

C/L 

l.41C MAX. 

I --- ---

I 
SIDE VIEW 

.710 Mt.X. ./ 

HEAT SINK NOTE CODES 

Si grease can not be used on Heat Sink 483376, 813172, 492434 
and 492435. It is not recommended on 8l 1ioos, 81319'3 and 
813168 but when it ls used, note crae FK must be on the Heat 
Sink and HB on the package. When Si grease is not nsed, the 
Heat Sinks are classified as wettable and no noLe code is re
quired on the Heat Sink (except ~X on 49243~ and 492435) , but 

,.. \ HB is required 0n the package. ~,. 

tz. of 25 ·l -



LIMITS {PACKAGE ONLY) 'f'>A 

·~ -----., .. , .. 
To meet assembly requirements, leads must be on a • 125 pattern 
within.the following limits: 

On a standard .125 pattern, 'l'0-5 or T0-55 packt4ge leads will be 
placed on or within the following X and Y. grids. Orientation tabs 
may be in ;;;.ny of the four quadrants. 

SLT/SLD 1 Hi 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 't 28 - 178 

MST 2 Hi x 1,2 & 4 Wide x 02 - • 11 - 25 - 53 y c - v 
3 Hi x 2 & 4 Wide x 02 - 25 - 53 y c - 8 

Orientation tabs which do not project toward the card edge~ e 
SI,T/SLD 1 Hi 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 

MST 2 Hi x 1,2 & 4 Wide x 02 - 11 - 25 - 53 y c - v 
3 Hi x 2 & 4 Wide x 02 - 25 - 53 y c - 8 

On a random pattern, T0-5 or T0-55 package leads will be placed on 
or within the following X .and y grids. Orientation tabs may be in 
any of the four quadrants. 

SLT/SLD 1 Hi 6 and 12 x 27 - 74 - 144 y 28 - 58 
. ' 2 Hi 6 and 12 x 27 - 74 - 144 y 28 - 118 

3 Hi 12 x 27 144 y 28 178 

Orientation t-3.bi:; which do not project toward the card edges. e 
SLT/SLD l Hi 6 and 12 x 25 - 77 - 147 y 26 - 60 

2 Hi 6 and 12 x 25 - 77 - 147 y 26 - 120 
3 Hi 12 x 25 - 147 y 26 - 180 



LIMITS (Continued) 

HEAT SINKS 

483376 Pack;:i.ges us.ing Heat Sink 483376 must have their leads on or within the followin~· x and Y grids. 

SLT/SLD 1 Hi 6 and 12 x 34 - 67 - 137 y 35 - 51 2 Hi 6 and 12 x 34 - 67 - 137 y 35 - 111 3 Hi 12 x 34 - 137 y 35 -.171 

e MST 2 Hi x 1,2 & 4 Wide x 04 09 23 ·- 51 y D ·- T 
3 Hi x 2 & 4 Wide x 04 - 23 - 51 y D - 6 

813172 Packages using Heat Sink 813172 must have their leads on or within the following X and Y grids. e SLT/SLD 1 Hi 6 and 12 x 33 - 68 - 138 y 33 - 52 2 Hi 6 and 12 x 33 - 68 - 138 y 33 - 112 
3 Hi 12 x 33 - 138 y 33 - 172 

MST 2 Hi x 1,2 & 4 ·:wide x 03 - 10 - 24 - 52 y c - u 
3 Hi x 2 & 4 Wide x 03 - 24 - 52 y c - 7 

492434 and 492435 ·.·,,,, Packages using these Heat Sinks must have their leads on 
•O) 

-'" or within the following X and Y grids. 

SLT/SLD 1 Hi 6 and 12 x 29 72 142 y 29 56 
2 Hi 6 and 12 x 29 - 72 - 142 y 29 - 116 
3 Hi 12 x 29 - 142 .y 29 - 176 

MST 2 Hi x 1,2 & 4 Wide x 03 10 ..:. 24 - 52 y c - u e 3 Hi x 2 & 4 Wide x 03 - 24 - 52 y c ~ 7 

813168 Packages using Heat Sir.k 813168 must have their leads on 
or within the followinJ X and Y grids. The Heat Sinks may 

e be parall8l with X or Y axis. 

SLT/SLD 1 H_;_ 6 and 12 x 28 - 73 - 143 y 26 - 57 
2 Hi 6 and 12 x 28 - 73 - 143 y 28 - 117 
~"i Hi 12 x 28 - 143 y 28 - 177 

1/16/69 
Dale 
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tDEP12-6230~ 3 r.£6IiP. GS:Q.\l~J3.1Llp;.L1 TRANSIS1'0RS T0-5 and T0-55 I 
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LIMITS (~.~mtinued) 

HEAT SINKS 

814005 

SLT/SLD 

MST 

SLT/SLD 

MST 

813193 

SLT/SLD 

MST 

SLT/SLD 

MST 

Packages using Heat Sink 814005 mounted parallel to the Y axis 
and card housing must have their leads on or within the follow-. 
ing X and Y grids. · 

1 Hi 6 and 12 x 46 - 55 - 125 y 27 - 59 
2 Hi 6 and 12 x 46 - 55 - 125 y 27 - 119 
3 Hi 12 x 46 - 125 y 27 - 179 

2 Hi x 1,2 & 4 Wide x 06 - 07 - 21 - 49 y c - v 
3 Hi x 2 & 4 Wide x 06 - 21 - 1\9 y c - 8 

Packages using Heat Sink 81L~005 mounted parallel to the X axis 
must have their leads on or within the following X and Y 

1 Hi 6 and 12 
2 Hi 6 and 12 
3 Hi 12 

2 Hi x 1,2 & 4 Wide 
3 Hi x 2 & 4 Wide 

x 26 - 75 - 145 
x 26 - 75 - 145 
x 26 - 145 

x 02 - 11 - 25 - ~3 
x 02 25 53 

y 47 - 39 
y 47 - 99 
y 47 -
Y F - R 
Y F 4 

159 

grids. 

Packages using Heat Sink 813193 mounted p~rallel to the Y axis 
and card housing must have their leads on or within the' follow-
ing X and Y grids. 

1 Hi € and 12 x 46 - 55 - 125 y 28 - 58 
~ Hi 6 and 12 x 46 - 55 - 125 y 28 - 118 
3 Hi 12 x 46 - 125 y 28 - 178 

2 Hi x 1,2 & 4 Wide x 06 - 07 - 21 _, 49 y c - v 
3 Hi x 2.& ,, Wide x OG - 21 - 49 y c - 8 , 

. Packages using Heat Sink 813193 mounted parallel to th~ X axis 
must ha·Je their leads on or within the following X and Y grids. 

1 i-a 6 and 12 x 27 - ~,4 - 144 y 47 - 3; 
2 Hi 6 and 12 x 27 - 74 - 1'i4 y 47 - 99 
3 Hi 12 x 27 - 144 y 47 - 159 

2 Hi x 1,2 & 4 Wide x 02 ·- 11 - 25 - 53 y F - R 
3.Hi x 2 & 4 Wide x •)2 - 25 - 53 y F - 4 

) 

• 
e 

e 

e 
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TRANSISTORS T0-5 

RELATIONSHIPS 

·. 

The following illustration shows the physical minimum placement 
of T0-5 o.nd T0-55 packages as shown with their spacers . 

. 370 MAX. DIA. L..... 

811399 
SPACER 
2 PLACES 

1--- _ .425 
MIN. 

(C) 

HEADER AN fl I 
SPACER i 

All Other 
Outlines 

3T05A 
3T05D I 

.348 MAX. 

. I I . I I 

I .12~ ~- --i .125 ~ -.046 ±.002 

~.425-~ 

SIDE VIEW 
- -··· --· ·- ------ -·------ .. -- -- ---·------------- ------- -----

I I 

TOP VIEW 
'""""·--- .450 --.-1 MIN. 

I 

r PACKAGE AND 
/ SPACFR {811399) 

/ 6 PLACES . 

T0-5 and T0-55 package~ must be 
mount.ed on t:r ... e foll0w·il•g minimum 
cent2r to ce11ter distances. 

Non-adjacent tabs .425 
One adjacent tab .450 
·rwo adjacent tabs . 50.0 

._.. ______ .~?~. -I 



RF~I.1f~'I1 IO?~·~::Ji'IF; s ( c:o~N'I1I1':11Jr.:1J) _.,_,,II! ... -~.~-"""""'_,, . ..,......_..,__,_.......,.. _ _: __ \ ____ ... .....__.._ . .._,.,...., ... ..........-._ .. 

ri-rne fo11ow:Lrig :i.11ui:;tr.a~;:l .. onf3· can be used to cleterm-1.:ne the actu:-:..1 
nn.n:l.rr<um g1'1d placement o·f -che p8.ckage lc'~.cJ;::. 

ti.. ro c 
OR 

o EM ITTEP 
ONLY 

LEAL>S 

• 

• 
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I TRANSISTORS T0-5 a··d T0-55 ·1 P.l - SE~T·;;;-r;_-;ac,1 tubiecf ~Suffil 
' .' q mo11 .u1-ilili:tm~~ »"W<t-.~ .. ···zncum :m:.rnaJ'<r. 

RELATIONSHIPS ( CONTI'.UED) 

A 

PACKAGE AND SPACER . 
(811399, .370 MAX. DIA.) 

i-.---A25 MIN.--- TOP VIEW 

6 PLACES 

i . 

9· ,450 
MIN. 

l __ 

MIN. ~.425 
JJL.l __! .J..J. j_J:] I . J.J. J. :,....,_, !Tl I -J t 

.I.!I J J_ J I ~-=R=J.Ll l !J' 11 ' -[ 1-H-
_!. '::r 'f I I • I ~- · g..l ' 1 ' ' ' ' . -··- . 1'.S ::r 17.d-r ' ~J I . ~Y, i : ' • ' · I 

JZiL Jl J. I N'l I ::r j_-i- Q Jl J J. J ::r :w: 
17 JI :I M!.J. .'._JAZ u J ::r I I ' 

Jl I' ! :'\'\"I 'L J_~ ~ I I . ·-~ ~}I 7lJ. -c;J:: I! 1"1 
I .. ·CD c·, T -,~ ~ . (H-/-1 

[fF 1. · I J J: , i \: ·; T 

~ 
1-t- tr Ci I I l 1 -1:-; [fR i ±;!tJA j 

11£ I sk1 '§.\P s i-c ' •71 
l ! f i ! ! c.. _i_l ' ' ::r..1 \.."\ J. JZr . \ I J.J. }I'. 

~"'- i 2Zr.r j ' ::.: j_ ' , I ' "77_ 
-.....::--. J: '.:.--:-;.,>'•:I' I ,'.J',"'i--..~._!_ ."}..,,........\/ :.r 
~i \:-l:i°r 1 :i, ii~· . ·-· -~,~w i 
I --,.- : _ .~~ I I 

~.~-LL• '-LIO '~ / ' ' . :~_.-',..' ' 

+-+- .._n :I · · 1,.}_~l~L f !\\ti B TO A 
'H-t-+-' ' ' OR ·"'-~·-'f"- I ~ R· ' E I ' ' I ' !-;.. 

:=n(++ t-t-1-=°_d 8 -i: ~ : J:J f ~+ A TO B 
H-i~- 1-1:fB 1 cJX · tm 
~}..' I J I . I .J ::r ll I 1 

, l"S._"\t I .JJ:• I ·30·. I 
0 Tl i~'S..L' I I J. 1:-r 1-r:t" 

.II Lb,.-.....; I I ~.L l I i I I 

II j' l~I Ii l 111 ii 

l 
j 
:J 

E 
0 

MITTER LEADS 
l\JL y 



})F.3.c;l{8 .. [~e ui.tt :i.~-~-l~t1i. 11r:. t1'; \~ r~ c,nne () }-~~l. c r.i. ta, t ~- 'J:.~~ \··: 1t1·1 :i:it_: ~31::e c -~ tc.) t~ Y1e ca rel 
e c~lf~(~ s c.~.r1d u>)V ._;: B c.t b C-'\.l t r:ct i:.:) : . .:1;·: 1.:·: i ~u d·~b t:; r 1 ( :t ) ~ \.'l ::~ t.111 r~ ca cl l s c: ,~;rti.cn t 
t',..) f t .. 1~~~1 ;::~ l J J·l ~ :-; ~::pf), t 1, (Y; ! t ·t-~ ~-: rr2 ;_; T' (-., T'() ·;--· ~; -~)::.~.r (~ r·l () t .. 1 °17{ t·\\1 () T)FiC l(Ctri:'. C :~~ ~ r()·1 C 
11tov'Lng i:1~.1e~.(.~~:.;~;e :ts :::!1·1cY~·'l:r1 t\.-J.\cc -.. \f1·)~2;1 :i. t .1 r .. ~ IJt)Slt:Lor1c:d 011 ti;.r.:.: f3Z.trne 

X and Y grids as the :ix~d packaGe. In theGe two positions, the 
W.O\r:l11f; PB~C.}<~tt~e 11.EtS ei tl1e1~ r.Jr1 /\ :• I3s OI' C:! 011 it:.. ~CI1:~s le·tt;e1~ 
indicates the condition exi~tiri~ tctwacn the movinc and the fixed 

In this 11luBtratJ.on 1 pac 

pctc1ca.c;e.. t~, 1r1d:Lc~~:_t:es t!1E.t a, cc!r:t1:Ii.tic:;-} c·.C ;.~011.--~~-dJc1cer1t tsJ:Js exists. 
J3 :L11cl:ieatt:: .. S· t;l10 .. t al co11c~.Ltic)Il c1f (>r1e·-Cicij~~.c!:~r1;:; l:E1 .. 1J ex:istf3 ar1d C 111 .. ~ • 
C11cates t:l·Ja .. t a cc>J~(ltt:J_()n of' i.,V•\)-i:tclJDJ:er1t .tGa:'os .,c~Kj ~:t. Rt:r.:n~~I/f;)~~R: 
rfl1e or:Lentn.t:l.:Jn Of the mov:ing p3.cl<.ase 5.. 3 D..1>·iByG the S<:'L11e With 

· x·t:!8J:-'c;ct; to tfJ.e car}c1 edges~ rJ.1}1.e 1.eetc.1 1ce:<1 tio:o. :Cor t.11e n1ov~ir1g 
paekage 1s given ro:::• one 1ea'1 (1n1y. 'j:'i:,:.L;~. is suf'fic.:Lent for spec-
:Lfying the rrJ.nimum rnountl:n~~ o:.' o:::ie pac1,::,;.ge to the other•. A1 tl:ough 
the relationship between both packages.~s shown for only a 90 
degree swi.ng of ths movj_ne; ,packa.go, the J.e<:?d locations g:l.vcn rnust 
be extrapolated when working in the other 270 degrees around the 
flxed package. 

The proce•'lure to be fo110-.1ed. .['or applying th:i.s J11uatration is 
outlJ.ned below: 

a. Placement of TO··') and 'I\..i-5~) pac>~o.ges i.s not complex \·:hen 
both packages a.re located 0::1 tl1c s0.mc- X and/o::.. .. sai.·ne Y grid. 
Hence, this procedure shci.:.ld be ·usec\ on1y v;hen two p<:i.clcages 
are placed in a staggered n~nner. 

b. Designate one of i-.he t.:r-ar:..s:\..3tors, which is on a multi-color 
or assembly drawing, as 1-~l!e flxed p:a.ckage as portr.::tyed in 
the above illustration (1). 

c. o Translate t~e other pa(·kage ma:Lntalnlng its orientation 
with respect to the" card edges from its star;gered position 
both ways unt~_l it ls on ths 3ame X and same Y grid as the 
f'ixed pael{age. 

d. Labe_i. the trarn . .,,lated ps.cl~c<6S in both positions with an A, B, 
or C. 

e. The comt1:l.natior:. of these two letters :1.1;tUcates wh:lch Sf:gment 
or th~ i~D1straticn above tc refer to for the lead grid 
spac:tng :,;hich corresponds to the mi.n::\.rrn.1;n spac:Lng of the two 
packages. 

• 



RELATIONSHIPS (CONTINUED) 

The following illustration is an example of how to use the 
previous illustration. 

A TO /J. 

-l- J_ I I ]" ' ~~~~-ft ~PACKAGE 'AND 

I - I ~I ~I I j~~m;_[i~~~~1: :~~ r:,~~~~l.370 
J..l ~~·-~ f-;-Tj I'_ ,t:. : I I !:J: li MAX. DIA.) 

_-+t--+,_-+-1-zz-t-t--<r-t--t-1-+-+--+-c...,.. '14- . , ;-y Hl-+-t+Jli A , +-d : 2 PL Ac Es 
• 17 5 ~ I u i I 1: T\ J_ I J_ UJB - c "ITI I L .. Ll J_ Jj I 1.1 I v lilJ-
- - - - .~\1-+--+--::·E t-B_I ; r1i~"\._ :J'. 1 :=J- r/A; 

- :"; LL ..i I 71. I - i:S:" 1,, 7"A! 

-

I I TTT1 · 

TOP VIEW 

----.425 
__ _,_ 

1/16/69 ~ 15 Of 25 
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HEAT SINlCS 

The following illustrations show the physical minimum placement of 
T0-5 and 11\)·$55 packages w:Lt.h. like Heat Sinks. 

,,.- 81:3172 
/ 2 P' A,...FS 

/. I...\, ... 

. -~ . 

· 1 r1\~ ~-~l"ffnli~~~. 
Dl!111)) ~~ Wt~.,"""~ I 
~ tl :; I " .~ , - -

~~tE~~ . - - l _: -.aoo --------.... ~ 

t . 

2 PLACES ·MIN. SIDE VIEW 

!+3.24 34 ~:nd 4924 3 5 
/

,--492434(RED)OR 
492435(GREEN) 
2 PL"\CC:S 

483376 ...... . . 

811399_/ 
SPACER 
2 PLACES 

811399 
SPt~CE:R 
2 PLACES 

IO l • 
1 I 

r;;-~~fi/16769--t 
!!:'•· I l ~T~O~-~ 

' t 1 I I 

1M'i------I 
t' I I 

Li 
I I 

1..----· .575 ------1· I 
MiN. 

4 83 ~-rs 
2 PLACES 

11 

l 
.328 
MAX. 

l 

SIDE VIEW 

. t 
.318 
MA;.<. 

t' _, 
I 

~ 
I I -trii-__, _____ _t. 

I 

l- ----- ,5-,5 ~----·-
Ml N, 

I 
I _... 

SIDE VIEW 

··~ 

~ ,;; 
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RELATIONSHIPS (CONTINUEDL 

HEA.rr SINKS 

813168 

r-
·.500 
MIN. 

l_ 
I 
~\ 0 ,, , ..... 

~.450 -· I I'. I vENTERS 

I I 

' ,, 
\~ 
I 

If 
// _,,/ 

/ ;; ... LL • ...._, 

I / ' ' l,I 0 I) v 
\ I 
(\ (I h ,, // 

.......... .// 

814005 and 813193 

.575-i 
MIN. I 

I 

813168 
3 PLACES 

TOP VIEW 

---------·----- ----· ·-·------- -- - --------·---- -- -- -----· 

----1, TOP VIEW 

I 

L . .___. 
ARTWOm<:S 

I "''-J. -......_,_8131$3 ( INSULATEu) AND 
814005 (UNINSULATED) 
3 ?LACES 

There are no artwork :.""r:strictionf. assc~ia.ted with the usage 
of this comyonen,1.1 pack:~;:.,e. 

bcJ.--~/69 
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~31~x>t1.T3}J r~:FI-1 t~ c; 1r 
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T11 ;:: :i~ r) J~ J.{)\·ri r}.s ~t... J. J t1. ~.,.~;:;.··z,~ t:Lc)J1 ~::; 1~~l(1\' 1·;;.~ ~co-~) F,~t·J r:eo- 5:) ~~:/J .. t;J.-,, tu1)11 J. o.1') 
a~{l~1~l. 4~ 1 c:;c,~d.c:~ .;J rn:1.11irn.l..:.:n i·~1c)\:~r.~t .. j .. l~J..(; T) :Lt1 ~; c~~·~:.:~r.1. t, ., 

-1 I TABLE DI 

n~ I 
fl ·=c st~ 1 ,--· --- ... 
f I ~ . ..JTABLE ru L$-
~ ~ \L . .J 

'-...____: \_J,K OR L HOLE 

I i·-TABlE !!!: 

I ··----; 
--~ ·(< : \_I -<·'9 

a E'" 

-C I \ - '/ 

~--- ... ~ --·-

I 

~· 0 L E·-::;-i=$--'-\'.:-=- lHi;l ..!-1'- ~-J 
j" _w__J 

J,k. Of-\ l. !iOLE 

------------------·---
HOLE SP/-4CI NG 1

1
. MAX. BODY 

MIN. . D!AMETEFI 

r--~ ~m ·--··-J-i----:1·-I~·-~ ~----

.210 --------II .215 =1· 
.300 .260 

1
-.3-25_±,.__.310 

i--~~=-:~--.35-o -: :--+-_-.=_-.=_. 3-6._o-=.----1-.. 
I TABLE IIT 

HOLE SPACING I 
MIN. j 

Ml\X. BODY 
DIAMETER 

.370 

TABLE I!l ;...----·--- -..---·----·~ 
HOLE S?ACli\jJ M.li,X, t:30DY 

MIN. DIAMETER ..,_ ______ ' 

'-$ . 2 2 ~-- ... J . __ . 3_·r_o. __ J 

TOP VIEW 

... . ., ... ""[~"'"'' ...... ··;.. .. " J 

• 
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SEQUENCE EFFECT (CONTINUED) 

The following illustratior.s show T0-5 and T0-55 packages and 
~ SLT and 11./C module minimun placement. 

-: .275 MIN. i- -j.225 MIN. r--
~===~ I I I 

.175 . 
MIN. 

I . 

SLT 
MODUI,E 

Ll75 MIN. ----· ·--------·-···--·---- -------- ---··· --- --------------

--i 
I 

I 

.. 

PACKAGE AND 
SPACER { 811399) 
3 PLACES 

TOP VIEW 

TOP VIEW 

i---=•l• _· ·Ci_-· :_:i _,11 
,.150 .~.11 N. 

I 

.150 
M J t\I • . ?50 

MIN. 

PACKAGE AND l 
SPACER (811399) 
4 PLACES ---'-'--

"a 1 lf-c (J 

I 

.250 MIN, ~-

'\ ,) 
,;1 c -

2,4 160R8 
LEADS 

R/C MODULE 

+ ,:1 
18 E 

() + 
I +c 

I I I 
I 

I 
I 
' -1.200 
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• 110 

1?771 RESTRICTED .O,REA FOR 
~-UNINSULATED COMPOi'llZNT~ 

.132 
4 PL.ACES 

TOP VIEW 

• 
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SEQUENCE EFFECT (CONTINUE~)_ 

HEAT SINKS 

The following illustrations show T0-5 and T0-55 packages 
Heat Sinks and adjacent ~omponents . 

. 813172 --J r- .368 (UNINSULATED) 

with 

492434 (RED) OR--...... 
492435 (GREEN) " 
HEATSINK 

483376 

~-RESTRICTED AREA 

I I .343 (INSULATED) 

//~---.-t 
I /J 
\/I .250 (INSULATED) 

.230 (UNINSULATED) 

· 1 

.158 ( UNSULATED) 

.148 (INSULATED) 

C/L 

C/L 

I 

-~ 

Slf'E VIEWS 

r .304R (UNINSULATED) 
.289 R (INSULATED) 

.242(UNINSULATEO) 
• 207 (INSULATED) 

i- .457R (UNINS 1JLATEO) I .442R (INSULATED) 

n~ 

~ .395 (UNINSULA1t:D) 
· .380 ( INSULATt~D) 

[:Y~MT,:-~.-l ..;..o_t_2_s""'I 
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Ci l~ F> ~ 2·~ (~:·:~~ j C) :i ~ Ji M 
~: ~.: .J i ~CI\l\.I{~):~ 'XCJ---<j (in<1 rr·\; ·<55 t ''. i· J 

"- ·_. : f I ~ '~ 

Hl~1\ T S1:1\i1( 
-~ .......... ..-........,......~ .. ~~· 

811~005 
..._or-1".:t'M,~.!~'l!N<fi, 

014005 
HEAT?INK 

i 
.185 (UNINSULATED} 
.17C {INSULATED) 

T 

~ - RESTRlCTL:D AREA 
.. 

~~~::we·~ 

! 22 Of 25 ~ 1/16/69 . 
!Pnco 50•1• 
~--, ........ __,_.... __ ......_ __ .._~ 

I 

.495 (UNINSULATED) 

.465 (INSULATED) 

~~_J 
~ .672 (UNINSULATED) 
· .657 {INS'.JLATED) 

TOP VIEW 

SIDE VIEW 
----··" 

L.173 (UNINSULATED) 
,156 (INSULATED} 

', 
' '· 

• 

• 



SEQ,UENCE EFFECT CONTINUillD 

HEAT SINKS 

813193 

PLASTIC li·;SULATION 
2 PLACES 

t 
.363 
MAX. 

j 
t 

.250 
(UNINSULATED) 

i 

~-RESTRICTED ARr.'.A j 
SI DE VIEW 

T 
.465 (INSULATED 
OR UNINSULATED 
IF DIRECTLY NEXT 
TO PLASTIC) 
.495(UNINSULATED) 

rn°/69-123 of 2s I 
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TlEAT SJ:N.i:<'S ..-.-.... .,,.., ... ....,,_._,._,,_ ... w.,_,..._..,,\' 

TOP VIEW -·---

~ltri~CJJ 
c - & • d • --·---o--tjJ•W•o -=--......it 

,328 MAX. 

~ I .220 (UNINSULATE!:i) 
(222-RESTRICTED .".REA ~.20& (!NSUL/.i.TEO) 

$.'$~.~~~ .. ~.!-':l.·-~:;"'r•.oir~-... ... Mo&~:'!.fW.tt.~ 

' 2tl Of .?,5 ~. l/J.6/69 i 
i~·~~~~~~~~w~~ 

SIDE VIEW 
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TRANSISTORS T0-.5 and T0-55 

HAND ASSEMBLY 

All T0-5 and T0-55 packages will be hand assembled if their 
leads are not on the standard gr~ds ending with digit 3 or 8, 
or equivalent. 

PROCESS INFOR.L\1ATION 

The assembly machines require the T0-5 and T0-55 leads to be 
on the standard grid pattern that end with digit 3 or 8, or 
equivalent. 

All packages will have their lead3 cut prior to assembly. 

The lead will be gang-clinched to the card after all other 
components lGss than .348 high are nssembled. 

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. 

PLANNING 

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

A T0-5 and TU-55 Heat Sink that is similar to T0-56 Heat Sink 
815184 can be released if desired. Thi3 type of Heat Sink has 
advantages over other T0-5 and T0-55 press-on designs. Contact 
Dep~rtment 307, Endicott for rel6ase. · 

r~.Vl6/69 ]:j,s of 25] 
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~ .. -·- -c~6230l··~ n Cat. !i Sub1~ct I Su'fl' 

CARD LAYOUT GROUND RULES ~ l" 

SECTION b20 
Il J 00B lliU Division T0-5 - T0-55 TRANsrsTo"' " 

Engineering Practice 
BEATSI~ ASSEMBLIES 

DESCRIPTION 

Listed below are the H8atsink Assemblies, and related reference drawings, 
for T0-5 - T0-55 Transistors recommended for SLT usage: 

Number of Transistors Heats ink Reference 

1 813166 816011 
2 813173 816008 
4 813160 816009 
8 813163 816010 

Assembly Drawing Code is "HS" for the Heatsinks and "Q" for the 
Transistors. 

PACKAGE 

Drawina 

The following illustrations show the 
and related hardware. 

T0-5 - T0-55 Heatsink Assemblies 

The views shown for the following Heatsink Assemblies are for layout 
purposes.only, part drawings and reference dr~wings shall have 
precede:.1ce. 

Lpplicabilily 
SL"'. I SLD, MST 3/:i./69 

It 
l of 19 ept. 307, CD End 

. Re~pe>risibility 
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PACKAGE (Cont'd) 

HBATSINK 813173 - for 2 TRANSISTORS 

1~010 MAX A 

"r "· .,; . 

,' 

' \ 

:'"'~ 

.,,... _ ... . j 
.128 ±.005 e .. 

~-5 - T0-55 TSTR 
• (REFERENCE) 

t 
.386 MAX 

t 
CARD 

.,, 

~---- ; 8 8 0 MAX:----~ 

\ 
\ 

\ 1:1 0 / 

' j.I 
__ ..... --i--~±.005 

A 

.325~ L :1s2 MAX 

TOP VIEW 

,.. 
813174 

CLAMP . 813173 .. '. .. 
/nEATSINK (ALUMINUM) ______ ....;:;....,, 

483148 (2) ) 
HEATSINK (BERYLLIUM OXIDE) 

U.':"±;~~F-i:i~0=;=;-----8 l 4114 

SID:S VIEW 
SECTION A-A 

. I 

INSULATOR 

~ 438539 (?) 
SCR.i!:W 



ACK;\GE (Cont t d) 

HEA'I'SINK 813160 - for 4 TRANSISTORS 

-F ~r 1"'8!5------:~ ::: ~v..t---..-c~ 
A 

.. < I 
.475 ±.005 

_L---4_--=·· ·---- -_!i-.;.J..-U...;...u-----J----~ ..._ii.-.;.i. ____ 

A 

A ~ 

I 
450:L 00 

I I J1 
-+-A· I 

•• 922 

L----.....W...~-~__,._l 
..,... ____ 775 _J l.154 t.005 

111 ..x. 

TO-S - '.r0-55 TSTR ~ 4) 
(RF.FE KEN CE) . 

t 
.417 MAX 

t 
CARD 

; of 19 f 3/i_/69 
u;• ';iolf 

TOP VIEW 

/
, - 8131~2 

C!J'.M.P 

SIDE VIEr'~ 

SEC'.:'Iv:-i ,\- :r. 

. o;~:r.:::r::) 
i----813162 

INSULA.':."OR 

(2) 



-f9o 

.025 • ±.005 

.02s ±.cos. 

T 
e A 

.165 

MAXr 
I 
I 
I 
I 
I 

I ., 
I 
I 
I 
I 
I 
I 

I 

l! T0-5 - T0-55 TSTR { 8) 
(REFERENCE) 

r-~ 
.417 MAX 

I 
.v. __ 

CARD 

1.650 MAX 

1 1.109 MIU.: '1 . . . 

450±.008 
•) 

.950 

v 
'A 

l.o83 MAA 

±.005 

(ALU.M1NUM) 



!REQUIREMENTS 

Mounting screws used to retain heatsink assemblies to the card require 
.096±.002 holes. The holes are to be drilled after plating in accordance 
tNith note code "BB". 

~eatsink assemblies described in this section are not adaptable to MST 
~ard assemblies. 

')''· .. . · 

~ote Code "AR" will be required for all heatsink assemblies described in · 
~his section. The note code will appear on the heatsink and transistor 
pnd in the note code field on the assembly drawing. The "AR" notes for 
~hcse heatsink assemblies are listed in the note code section of the com
ponent library under the following note codes: OJ - OK - ON - OP - OS -
PT - ow - OX - OY - OZ• The beryllium oxide heatsink is required bet~een 
~he heatsink and transistor, for insulation purposes, on all TuS - TOSS 
~eatsink assemblies. The use of silicon grease is optional, although 

• 
~ot reconunended. The wording of the "AR" notes listed in the component 
~ibrary reflect these options. 

t'\11 p<lJ"I::; l.i.ntr~cl in l.lw "/\H'' not·.r. mu::t: nppciir"', with Lhci.r.' qut.1.nl:.i L.i.n:s, i.n tho 
>.1J·bi li:.;t on Lho a:..rno1111.Jly cJrawing <:.Ln<..1 the Engineering .Uill of M.:a.tcrials. 
~'he reference drawing part number must appear as the first special component 
~hen inputting the "AR" note. 

t\ote Code 11 FH" must also appear in the note cede field on the assembly 
~rawing. 

~.IM ITS 

ro-s - T0-55 T.ransistors, using he~tsinks described in this section, must 
~ave their leads on or within the following "X" and "Y" qrids: 

~LT/SLD 2 Hi-12 
3 Hi-12 

~L'r/SLD 2 Hi-6-12 
3 Hi;.12 

Heats ink 

Heatsinl: 

J 

813166 

x 51 -x 51 ... 
813173 

x 28 -x 26 -

121 y 71 - 108 
l?"l .... . -·. ··-- -·.Y··Ti-168. 

73 - 143 y 63 - 115 
;.,4 3 y 63 - 175 



' 

·.e 

/·"\ 
:: 

•••• .1 

·-

LIMITS (Cont'd). 

SLT/SLD 2 Hi-6-12 
3 Hi-12 

SLT/SLD 2 Hi-12 · 
3 Hi-12 

RELATIONSHIPS 

Heatsink 813160 

x 28 - 73 - 143 
x 28 - 143 

Heatsink 813160 

x 28 - 143 
x 28 -· .143 

y 76 - 103 
y 76 - 163 

y 76 ·- 103 
y 76 - 163 

. The following illustrations show the minimum placement of adjacent 
heatsinks: 

f 

Heatsink 813166 

HOLE 
t411--- l • (J 5 0--e'""' 

:1Il~ 

---$-----it-t----

TOP VIEW 

..... 

.... ---------·----' -----



!iC!Gt[;irl}~ 8J317:~ 
--""'"""'"""··••'•'"~'-""-'"''~"''"""""'.....,.,.,..,t_~ 

-<--·~·~ ..... '>Blill.- J ... o so·~'·""""" .... ~""'~,;'~ 
MIN· I 

I 

"-]-. -r---
~ ~~- ---~~~·----! 

.J~~ l~I ~===~=:.-~:..::.._-: _____ d ~--~·-·-1 

l.200 MIN 

Jo.------------------

.925 MIN 

~-i--J 
MOU!-lTING HOLE 
10 P1~CES 

TOP V!EW 

• 



RELATIONSHIPS (Cont'd) 

j( . 
~' 

~ . ,. 

f 

~-. 1. 750 MIN 

.. , 
.· . . . 

~ .. 

' 

!r' 

HEATSINK 813160 

r .975__,, 

I . MIN ..... , 

-$ 

, 

~ 
.. 

-$-
I 

-$ 

I 

'-----+-----' 
"t- -

MOUNTIN(:; HOLE 
6 PLACES 

.TOP VIEW 

l;,~/1/69 i 9 -] -~ ~ Poqe 0 f 19 = 



RELATIONSHIPS (Cont'd) 

-$-

-$-
1.750 MIN 

- -
-$-· 

-H) 

10oE19 L,~ll/69 __ , _______ .... 

HE.\TSINK 813163 

-· ' 

' 

r .975__., 
MIN I 

I I 

-$-

~ 

-$-

v~ 

'· 

-

M0UNTING HOLE 
12 PLACES 

TOP VIEW 



ARTWORKS 

No circuit connections will be made to the transistors on the component 
side of the card. 

The foilowing drawings indicate the proper land and mounting hole 
placement. 

.200 
(8 grids) 

HEATSINK 813166 

.325 
(13 grids 

I •-~----
-$--4-_~-© 
I 

.525 
(21 grids) 

t 
_ _... __ .i .125 
~~-+~---,..-__,~5--JJrids} 

• .050 
{2 grids) 

TOP VIEW 

3/1/69 
Oote 
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~0-5 - T0-55 HEATS!~~ 

;\,:;~ ·~i~:\) :~-:"K :,; ( C: o rt t: t (} ) 
_____ .., ....... ~ ... <. ... -.-...-......... _,_,..,...,~~-......-----
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TOP VIEW 

.100 

s 

.125 
(4 grids) 

I (4 grids) 

I ~ . 25 I I I (1 qri1> 
.• 125~ ~. I _J ~ .125 
(4 ~;;:-idti) i L. . (4 gridD) 

~ --- .200 
(8 grids) 

... ·~··. ____ ..,_ ..... ' ··•O • ,4- •• ... 



. . 

,' ,.· ~ ''-.;,, 
{ ,. 

--·~' 

• 100 

HEATSINK 813160 
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ARTKORKS (Cont'd) 

.100 
(4 grids) 

HEJ\TSINK 813163 
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SEQUENCE EFFECT 

The following illustrations show the T0-5 - T0-55 Heatsink restricted 
area for all othe~ adjacent components. 

HEATSINK 813166 

This Heatsink must be placed on the card assembly so that the long axis 
of the Heatsink is parallel to the .Y-Y axis of the card. i.arge components 

·shoul.1 not be mourited on the bottom s.i.de of the card to allow for 
proper air flo~. 

__ Ji ___ _ 

1.640 (uninsulated) 
1.610 (insulated) 

1.140 (uninsulated) 
~-110 (insulated) 1 

.560 (uninsulated 
·.545 (insulated) 

_i-.q_ _ _J_ 

':L·OP VIEN 

E~D VIEW' 

~--------:------'"-.,..------=-~-::; 

-=G:~ ~~~;:~~~~~h- ._o_a·_~;_:_~,_10_9 __ 11_,.,s_ •• ~f_l;,9 ] 



:·:·::~~:'\CE E??EC'i'S {Cont'd) 

· HEATSINK 813173 

his Heatsink should be placed on the·card~so that the long axis is parallel 
o the air flo~ in a gate. Co~ponents not exceeding .300 in height may be 
laced under the fin ~hat extends from the Heatsink • 

.. ' 

.100 

.070 

I 
~ 

.178 

.153 

I 
•'1 ·.:, ----

(uninsulated) 
(inst,la ted) 

(unins ula teG-J 
(insulatPdJ 

rz22- RESTRICTB..) 
AREA 

.4b7 
• 4c;2 

sr:::i:s VIEW 

1-... 
•' 

TOP VIEW 

(u,dnsul.L • 
(i.:sul.} 

t 
.300 max. 

~ 

L.197 (uninsulated) 
.l?.2 (insulated} 

e 



SEQUENCE EFFECTS cc;~t'd) 

HEATSINK 813160 

This Heatsink should be placed on the Card Assembly so that the Heatsink 
Fins are parallel to the air flow in a gate. Components not exceeding 
.250 height may be placed under the fins that extend from the Heatsink. 

1. 740 {uninsulated~--------~ 
1.710 (insulated) I 

~~--;_.,.--_,._,_.,......,,_,._,.....,._-;o-~~~:r-T--r--r-'.~-r~~~r 
/ / A 

.525 
(uninsu 

.510 
(insul.) 

1.012 

I 
.soo 

(uninsulated) 
.485 

Cif su1a ted > 

-U-----~ - _j_ 

' I (uninsulated) 

I 
I 
" 

.982 
(insulated) 

j . 500. (l!!linsul) 
.485 (insul) 

· • 2 5 0 max • 

~210 (uninsulated) 
.195 {insulated) 

TOP VIEW 

SIDE VIEW 

fZZ} RESTRICTED AREA 

(uninsul)L 
(insul) 

. I 

~.204 (uninsulated) 
.189 (insula;ted) 

~0-~,_~_;_1_;_6_9 __ ·1~~-~-7 __ o_f __ ~_9-i_i 



~ E(:GE~CE E:??ECTS (Cont'.:) 
813163 

~------1. 7<:0 (uninsulated) .>JI 
I 1.710 (insulated) 

l,_.11-----~-=-~-· -~~-~_;__---.-,·11--J---.-.-~\-J 
I (uninsul itecl) 

1 .488 
± ~ 005 i I (insulated} 

]_.025 I -"--$-J!i-1_ --'"-1---l II 
-i- - --- • "V" - -'-+---"'· • .-r ~ 

A !, I 

I .~oo 
~ (uninsulat~d) 

.485 
(insuJ.C\te~) 

1 
'J.. 

.250 Max. 

I 
\...t- TOP VIEW 

; - -r--!:::J l "'°:"'1:[7 ' 

{ J;. 
I 

-, ;.; c.>f l ~ : 3 / l Io 9 
• - !; ... ,,.. 

I .210 ( • 1 d) r *· 1 95 uninsu ate -P-1 
(insulated) 

1.973 
(uninsulated) 

l.943 
{insulated) 

I y 
.46s I 

(uninsulated) l-d-
• 450 

(insulated) 

SIDE VIEW 

I 
~ .204 (uninsulated) 

.189 (i~st<la ted) 

• 

. "~ . 

. ~.v 
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I -. --·""J'C'A:R. D GRou'f\1'6-Rut~ES '1ffj'fpT~2:523of3 -T0-5 - T0-55 HEATSINK ASSEMBLIES .--.. ... " ................ .., n 3 
· SECTION Wl.2D !;cat. ,1SubJeel !su!fh 

SEQUENCE EFFECTS (Cont'd) 
~ 

HEATSINK 816163 {Cont'd) 

This Heatsink should be placed on the Card Assembly so that the fins 
on the Heatsink are parallel to the air flow in a gate. Components 
not exceeding .250 height may be placed under the fins that extend 
from the Heatsink. 

HAND ASSEMBLY 

4tThese Heatsink Assemblies will be assembled manually during the 
':Manual assembly of non-wet tables" operation. 

PROCESS INFORMATION 

e T0-5 - T0-55 Tra~sistors using these hea·i:sink assemblies are not mechani
cally secured to the ca.rd by their leads o The transistors mt;.st have a 
lead length of greater than .200 inch. 

PLANNING 

No significant chan~es are being planned. No automatic or semi
automatic assembly equipment is contemplated. 

~l/69 
.---, 

r~.~. of 19 ; 



-· · --w --.... -~"'---~'"c;\i1'5Grroill-T6Tutisl""DEPT2-6230'f;l 
CARD LAYOUT GROUND RULES l~;~ .b.;:t.;~~~,;:_.! 

Division T0-3 TRANSISTORS 
I SECTIO~~ ~ 12E'; 

~ .... -- : -··] 
DESCRIP'rION 

Devices in T0-3 packages have metal cans and headers. These pack.ages 
are 2, 3, or 4 leaded components. The package is electrically hot. 
The assembly drawing code is 11 Q11 • 

PACKAGE 

41 · All physical outlines of ~0-3 packages are contained in the fellowing 
coded list, and are in the component library maintained by the EC 
level of the component part number. 

NOTE: 

2T03A 
2T03B 
2T03Bl 
2T03B2 
2T03B3 

2T03C 
2T03Cl 
2T03C2 
2T03D 
2T03Dl 

2T03D2 
2T03E 
2T03Fl* 
2T03G 
2T03H 

2T03J 
2T03K 

Physical outline 2T03Fl provides for an optional cathode (C) lead 
(See following drawing). This optional lead will physically appear 
only on world trade transistors of this outline. Therefore, wnen 
using a transistor classified 2T03Fl, it is essential that an .081 
plated through hole be provided for this optional lead. The circuitry 
to the cathode junction should be connected to this hole as ~.11 as 
the· land to which the jumper assembly will be soldered. This process 
is n~ces~ary to facilitate the manufacturing of this card in domestic 
and world trade facilities. 

l flppllcob1li';· 

- SLT, SLD, MST Dept. 307, CD En~. 3/1/69 
fte,;ponsibiht,, Dolt 
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2 l.E::i.ci::o M> ¥1ECEIV~O 
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"·1;'. ~ 
•11."•·A~' ,..,•~:",,; .. ,,i,; c:t ,,.~,-;,;~,' .; 
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TOP VIEW ____ .... ---·-
'3 LEADCD AS RECE:VED 

- I. 000 MAX.--""" 

-1------------------SIDE VIEW ---------
3 LEADED !'.'.: HECEIVED 



PACK..t'\GE • ..<cont'd) 

..--- 1.000 MAX •. ---... , ,r.87~ MAXI 
-t ------r- 1 I 

.328 MAX. 

l 
.312 
MIN. 

f 

.100 ~.1AX. 

f 

Slf')E VIEW 
4 ~EAO!:'.D AS RECEIVED 

~.fat) R MAX. 
/ BOTH ENOS 

t 
.1~5 MAX. 

r 

., 



3 'TRl\.NSIS'l'OHS 

,.-----_.- .. ,. .. -~---~. -- -----2 ~· --
DR1\.WINGS J 1 THRU 8 ARE 'l'HE DIFFERENCES AS INDICl.'l'ED PV 

~)~ PHYSICAL OUTLINE 

REF. 
NO. 

1 

2 

3 

I 

4 

5 

. 

• I 6 

I 

7 

~8 
' 

- -
PHYSJC.P.L OUTLINE: DR.2\WING RELl;.TED DIMENSIONS I 

·- -
2T03A, E, Bl, B2, B3, C, Cl, C2, SEE DIMENSIONS 2 AND 3 
D, Dl, D2, E, Fl I 

2T03G, H, J, K 1.187 +. 010 -
2·ro3A, B, Bl, B2, B3, C, Cl, C2, .521 +.005 -D, Dl, D2, E, Fl 

2T03G, H .• J, K, SEE DIMENSIONS 1 AND 3 
-

2T03A, B, Bl, B2, B3, C, Cl, C2, .665 ±.oos 
D, Dl, D2, E, Fl 

-
2T03G, H, J, K .6ti5 ±. 010 

2T03A, B, Bl, B2, B3, C, Cl, C2, .215 ~.005 
D, Dl, D2, E, Fl, K 

2T03G, H, J .215 :t. 010 

2T031'., E, G .156 ±.003 DIA. 2 HOLES 

2'I'U3C, Cl, C2, Fl, J .156 :!:.005 DIA. 2 HOLES 

2T03D, Pl, D2, K .156 :!:.003 DIA. 1 HOLE 

2'1'03A, C, '!.' G . 040::88 ~ DIA. 2 LEADS I ..... , ,____ ' 
2T03D 040+.003 DIA. 3 LEADS I . -.002 ,__.. 

.040~:86~ 2T03 Bl, B3, Cl, C2, a, J DIA. 2 LEADS 
-~ 

2T03 Dl, D2, K .040:::86-j DIA. 3 LB ADS 
---

2T03 Fl .060MAX/.038!-1IN LEAD DIA. 

2T03B, Bl, B2, B3, C, Cl, C2, .328 MZ\X. 
D, Dl, D2, Fl, H, J, K 

··----
2T03A, E, G I • 56:,,;: MAX. 

+. ') Q ' 2T03 Bl, B3, H .040 -.88~ DIP ..... (C)LEAD~ I 

ti-__ 2_T_0_3_B_,_B_/------------.i.- · 0 4 0 ~: 8 8 ~ DIA. 4 LEADS 1 

3/1/69 
Dote 

,• __ ,, 
~~ f "l ~ ti..; 0 .L ij 
f'I POljf! • --- .J 
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• 

SID: VIEW _....., ......... ".,..~,,,.,.,,,..,..__""""':'Q,f,-

2 LEt-\DED 

Nette Code "l\.J~N ~,'·:ill l.)~ !10 €.~u.tx.~ecl fc·r ~:~~c~ ~ .. fr;,z;:dct1 ~4:'(l,-~3 T~,.~~~intor~ e -r!.t.i~ 
note co~e ~:r:tl.1. n1?.:P~:!ll:.~ o:n. titc ":~i::<:'n:,on~r1t v:~(:.:.,·7 -~.rid c~tri 'tJ:le n.z:,t:f~ c:ctte f 3 .. oll1 
on the ~~$~tt~rl~bl1v d7:J!1'>ri~r>g. Fc,x·· tL:,r;.;· nro:?<::~ ~~~~orf'1ix1cl of~ ~.:J!c~ ~·lL:·: f~ :.-:.ot.e ~r;c.~ 
no·+ . ..,_, COC;o )C ].:"". i:h.a ~"):'-"" C'""'1"' ,-,e~c~10'"' - rv/ ~-·h,,, C, ... .::.,~".I"''"'"'"'"'- l'. ~.,,,.,,,~~- •· l~ • ._,,,;.; - ~- - - - .... -"'-- ~e.'- .._.\~~ v ....... "'""' 1.....· - ·"'" ~ ... ,~ ............... _.. r.....1.1..._ ">d~t··.::' Vb ... :-./..uf.o.. "" • ..,,¥"...,,,,..:,. r ........... .! • I·~ .. ~i. 

hax:d'\'*C~r0 i terr:.:;:; r;l1ofti,,71 ul:>o~1e n.r~d ,;r1 :res:. e:~r:r:;r.1cu c1r t7.l'~J:t~n0· C 15 0 ::.~ r'.~-'..:s t .Uf?fJC{:t~i: 
in the pz.rtn list on the t''.rncmb1y dr.:~ui~!Cf ~u1d v.l!.70 :\.2: :..::·H.~ B.~.11 _of e 
r~~aterial. 'I'his as=::crrtbl;r harG\:i.:!.l:'e zhot!ld ulc.o b=.:~ t1..ucci :tc~r r~~hy!3.tc~~1 
outline 2 ~L'0221. 

The refe;.cnce d;::-a'ld.ng p.:::rt th12.ilier t:lu.:r;t cppcnr an th(J f.ir.:::t Dpec:ic-;l 
cornp'"'.lnent. when input.t..ing the !<I ll.R"' note. • 

Emit:.:cr c:.,..d base leads must be "'.'10untcd. in .081 ± e002 dHa;'lf:;:-ter 
holeo. These hol0s nre to be drilled before pl~ting (ref. note R~) 
\·'i'i th • ::..03 ~c1uarc lnn::1s <.~n botl1 :Jides of ~~~he cr:rde 'l1tt8 ~-ount:Lng c~:t."~:-~\.\1:-,; 
:-::cquire .156 ± • 002 c:H.~a,.":!t.e:r· holc::s to b{;': drilled <..~ft.er z.:il.::.'Ging. 0-:0!:'.:. 
no-tc BB) 

r~~,.r.r-, ... ~ .. ~~~,.·-~:~~ .... l,'t~~-~,,_~-"1i~~'··r; 
~G '":'c J! .-::;11r,o •l 
(.fl~.:~· ... _;... .... - ''°\"':.(; _, . .,,; ~; 
~ •. ,..,..,~. ·~~: "">"'-":.,,..,,,..,.;i:. ..... ~::o-.~."':.'r · ~...... ~~,";>"l'"~:!l"J;\J"JO;\..~~.J.;,,O"·'fr.Y-",;.,j 
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iu;;~2UIHEr'!E:·J'I'S <cont~ d) 
-·-··,.,..-~ .. --,..,,_.,.--...... -~,.-·,_ ________ ,, 

SIDE VIEW 
3 LEADED 

;_ S•.f'h.1 :: 
""'·' .• :·~,'IJ'l-.m". :.i;.;,_.,.~~~.;.:._t~;'.;-~k.'-.¥;.~' 1 

Note Code 11 AR 11 will be required for three-leaded T0-3 Transistors. 
This note code will appear on the component view and in the note 
code f iel.d on the assembly drawing. For proper wording· of the 11 J\R" 
note see note code lE in the note code sectior of the component 
library. All hardware items shown above and on reference drawing 
8)6015 must appear in the parts list on the assembly drawing and 
in the bill of material. 

The reference drawing part number must appear as the first 
special component when inputting the "AR" note. 

Leads must be mounted ~n .081±.002 diameter holes. These ~oles 
are to be drilled before plating (Ref. note BP) wit:1 .103 square 
lands on ooth sides of ~he card. 



rT:r~c:1J:r\.l·:l"i::.:1\~~1 f) {(~()~1t: ~ \J. 
·-·-·· .... ,-~,_,..,,~ ....... , ........ -..h.-V-•'"''""""-""'·""-"'~-

• 
• 

Note Code r; f'.2: l'I will h{~ requ.b;'(;;U for ft)~~ . .'l":-:.c~it(~<'.;d ~L'0«~3 "I'r<H'i'J];;\.l.·tc~cs F th.:t£> X".i;:)t.::; 

code is worded ;;1s fo:i.lo~."t;: t T:<.:'<r.ns.1.s.tc)r ~;::.:mi ttt·.~· zrn(~ b.::'iCC 1-:;;;H:i.Et a.re r:1t,;;'\; to 
be ~cnt in ;;;.n<:,;~ '1/tay. ~7z1~irnr J?'/Fl 81533·~ i.:': r;:our.rtcd c~1 c".::<:U.cc:~~o:;::· le<:»d~; 
between the ea.rd and th·G bottom en: t.he t:1::'zing;l.,gtor., Crirnp co}.lector l.i:~~-~d~1. !'! 

Spa.cer 81533'1 i~s to be called ot'l.t in tho part~; list on the~ ':.~.rn!~mbly d;;::t1wL·1.g 
and also in the .bill of material. 

Leads must be mounte~ ln • OOli .. 002 cU~""!.'.e{-:.~r holetJ.. Th0m71 hr:-lco ~rt~ to be 
drilled bcfo::c plating, {nc:L m>t::.e cede !?:'l..} with .n loc'1t1o:i.'1 tolcrr:.nc . .:: cf 
±.OOS inch. 

LIMITS 

T0-3 Tran:;,it:Jtor pack~~~es 2" 3 or 4 leud.C\:;, 'i.d.th tho mounth~g h(J.le5 or co119·,o:c 
leads rn·.:n.mted on t)"'.e '°Y." uxir; nnd the l;;;rtd. t.tt'Yr i:.r.d h~::Jo J.t:,<.~cl:: en th.a "'X" · 
axis, the leads mu ... t be on or wl thin. the foJ.!.0~:1.ir;,g grid lccv.tior~n: 

1 Hi-12 
2 Hi-12 
3 Hi-12 

X28 
X20 
X28 

~.43 
l.Z~ 
14'.;1 

Y33 
Y33 

53 
113 
173 



,,., .. 
I 
\ 
'·· 

LIMITS (Cont'd) 
\ 

·T0-3packages (2, '3 or 4 leaded) with the mounting holes or collector 
leads mounted on the "X" axis and the emitter and base leads on the 
"Y" axis, the leads must be on ~r within the following grid locations: 

2 Hi-6-12 
3 Hi-12 

RELATIONSHIPS 

X32 - 69 - 139 
X32 - 139 

Y28 - 118 
Y28 - 178 

The following illustration shows the physical minimum placenient of 
T0-3 Transistors. 

1.425 MIN.~-
1 I 

a~--~-
w -1· 

.675 MIN. 

E+-:---~ J 
<) 

I 

J.3~5M1:,L NOTE 3 

8-,_, 

TOP VIEW 

~/..1/69 

13 t NOTE 
.:ns MIN. 



RELl~TIO~IPS (Cont'd) 

NOTE: Dimensions "A 0 and "B" as shown rnaintllin a .375 relationohip. These 
dimensions will be altered ilS the co::np-rment.s ere pon5.tioned higher or 
lower on the grid, 'While cti.11 maintai:1ing tlv~ minimum ?hysict~l place
ment. As dimension "B" in increased .025 dimension "A" will decrease 
. 025, by increasing dimen:Jion "A" • 025 dL-n~n::d.on wB" will decrease 
.025. 

ARTWORKS 

All circuit conr.ections will be m~de on the solder ~ide of the card. No 
circuit lines or lands are allowed under the tr~nnintor on the component 
side.of the card. 

The following illust~ation shows the proper grid arrangement for the 
emitter, base and collect.or leads a!'ld mounting holen. 

I 
I 

-$E 

~ .... 

I 
I 

I I ll GRIOS 
I (.275) 

I - 3 GRIDS' 
(.075) : 

I 
I • 

( • 7 00 ) (.4 7 5) 

47 Gr?IOS 
(1.175) 

TO:' VIEW 

CASE IS ELECiRICALLY 
cmmECTEO 10 T~:~ 
·cou~ECTOR (C) 

r' GRIDS (.125) 

f r 
a GRIDS t 17 GRIOS 
(.200) (.425) 
--r t L 4 GRIQ; rn 

(.100) 

* Physical outlinen 2T03?l ~nly. 

• 

e 



T0-3 TRANSISTORS 

SEQUENCE EFFECT 
\ 

The following illustration shows the T03 Transistor restricted area for 
all other adjacent components • 

. 565 R---~ 
2 PLACES 

.228 R 
2 PLACES 

t\S\\'J- RESTRICTED AREA 

.040 

·. 
< ' 

TOP VIEW 

HAND ASSEMBLY 

All T0-3Transistors are hand assembled. 

PROCESS INFORMATION 

The T0-3Transistor emitter and base leads are not to be :bent in any 
way. The collector leads and stud of the 3 & 4 le~ded par.kages 
will be clinched. 

PLANNING 

No semi-automatic insertion equipmeni- is contemplated. 

I 11 of 1 
Po9e 

3/l/69 
Dote 

______ ._.._...._ ___ , ____ ._.. 
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CARD LAYOUT GROUND RULES 

Division T0-66 TRANSISTORS 

DESCRIPTION 

Devices within T0-66 packages have metal cans and headers. This 
package is a two leaded component. The package is electrically 
hot. The assembly drawing code is "Q". 

PACKAGE. 

Physical Outline 26T66A 

·L.200 ±.010 

TOP 
VIEW 

.29!:> ±.045 

• 360 MIN 

.031 ±.003 
PLJ..CES .350 R MAX' 

__.--__,P-2 PL~CES 

~.580 ±.010 ' 

I 

.145 R MAX 
2 PLACES 

.147 ±.005 
2 PLACES 

tc1-~--~60 ±.002 --! 

1 
.500 MAX 

Views a·re shown for 
packaging purposes 
only ar1d part drawings 
will have precedence • 

_L ___ _ SIDE VIEW 

( £~~~i·-,,-3_0_7_:_C_D_E-... 1-1d-. -,-J_.j_l_;_· 6-9--'""'h""
09
-. o-f-5-----~ SLT, SLD I MST 

A~;>licobilii, 



!"{EQUIRI~·!E~·JTS 

'I'he f oll9win.g iJ.lt:!.:Jtratio::l shows the proper assembly tech ... "lique a.nd hard
ware required for mounting T0-66 Transistors. 

815334 (2) 
SPACER 

SCREW SIDE V!E::~ 

Note Code "Ju~" will be required for T0-66 Tran~istors. This note code .will 
appear on the component view and in the note code field on the asse...'nbly 
drawing. For the proper wording of the "1.R" note see note code lC in the 
not.e code i::cction of the com?onent library. ,All hardware itei."ns shown above 
and on reference drawing Sl601J must appear in the parts list on the 
assembly drawing and also in the Bill of l·~aterial. The reference dr~wing 
part nlli"'llber must appear as the first special component when i.nput.tincr the 
"AR" note. 

Emitter and base leads are to be mounted in "L" holes, ~062t.002. These 
holes arc to be drilled bPfore plating {Ref a Note B:i.) with .066 round lands 
on both sides of the card. The mounting sc~ews require .156±.002 diameter 
holes to Le drilled after plating. (Ref. Note BB) e 
Note cod~ "FH" must ~ppear in the note code field on the noae..'IU.bly d~~wing. 

Due to the hol~ size requi:i.:ements for the leads and mounting 
screws T0-66 transistors ca:inot be ~sed on MST Ca4d acsembli~s. e 
LIMI'l.'S 

T0-66 Transistor packages with the mounting hole~; mounted on +;he "'Y" axis 
and emitter and base leads being parallel to the •x"· nxio, the mounting holes 
and lcad3 must be on or within tho followin9 grid loc~tions: 

l Hi-6 & 12 
2 Hi-6 & 12 
3 Hi-12 

X28 - 73 - 1·~3 
X28 - 73 - 143 
X?O - 143 

Y35 - Sl 
Y35 - 111 
Y35 - l?l 



\. 

LIMITS (Cont'd) 

T0-66 Transistor packages with the mounting holes mounted on the "X" 
axis and the emitter and base leads parallel to the "Y" axis, the 
mounting holes and leads must be on or within the following grid 
locations: · 

1 Hi-6 & 12 
2 Hi-6 & 12 
3 Hi-12 

X34 - 67 - 137 
X34 - 67 - 137 
X34 - 137 

Y32 - 70 
Y32 - 117 
Y32 - 117 

T0-66 Transistor lead size ~ill not allow usage on MST card assemblies. 

RELATIONSHIPS 

The following illustration shews the physical minimum placement of 
T0-66 Transistors: 

.575 MIN 

.400 
MIN 

. TOP VIEW 

B 
• 300 MIN NC'rE 

A ~.27~ MIN NOTE 

I ~;1;69 -r-3 of 5 
_Date ~9• 1 



=o~po~ents 2r2 ?Ositi 
-'...:.:: i :~ i. r:g, ;.::18 rai ~ !. ~.~tJ.:·Ju p 11 y ::~ :~ 
• o-;~.s ::tir:tcr1:;i(J:), t~t·1.t.fl \';7 -: .. :tl c.~1(::-:=·(':.~".,:J(~ 

d in\::~n.:.:: i <.jn ~' i:> n VI")~ :t l G(:..c:::c~.:""..r .. : :) • C :~ ~~ ~ 

All circuit connectiona ~ill b~ 
circu.i t J.ine5 o:.· J.;:md~ ~::.re =~J.1.o·~:·er.~ u::1d.~::: t:-; 1-:i t::a:1::~.Lct:.o::: en t:~te 
sic'ic~ ct t..i ..... c Ct:t::·c1,,. 

! \' 

The follm-7ing· .illustration i:;ho".JG the pre-per ~-::rl.d l'1.;;:'r.::.n0r.::J:nor:;t 5:ci·1~ th(..i ff-'i::. ~·;' 
base ~nd ~aun~ing holoc: 

TO~ \tJ:J: .. ;:.-J __ ,.,.__-,_._..._....., .. ,....,... 

The fol~_owing illu.strntiori aho•:rn ~o TO-ES x·eotricte~d c.:roa !o;: all ot..'-:.0 .. ;:' 

aclj accn~- co:n?on~nts: ·. 

.390 R 

• 
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T0-66 TRANSISTORS 
cAR'o"Gr~ouNo· ~s io£F'l 2:623or-;i 

SECTION .• J1:~,H.~co1. b.~':lecl ~Sulfl• j 

HAND ASSEMBLY 

All T0-66 Transistors are hand assembled prior to wave soldering and 
after all other components less than .377 high. 

PROCESS INFORMATION 

The T0-66 Transistor emitter and base leads are net to be bent in any 
way •. 

PLANNING 

No semi-automatic insertion equipment is contemplated. 



- -I CARD 
CARD GROUND RULES DEP ~:,~~30 ( s:11,. LAYOUT GROUND RULES Cat. I 

SECTION 

~Ifilliib Division POTENTIOMETER 

Engineering Practice .500 SQUARE 

DESCRIPTION 

.500 square potentiometers have three leads, are encased in an 
electrically floating case, and must be considered as uninsulated 
components. Trimming is achieved by means.of an adjustment screw 
located along one edge uf the component. 

~ 

i 13/1.~ M • 

Assembly drawing code is "R". 

e PACKAGE 

i 
I 

I 
!9 

There is no physical outline code for this component. The leads 
as purchased are on a .20C" lead circle diameter but they are formed 
and skewed to a .177" lead circle diameter before component insertion 
to fit the .125" hole pattern and to provide stand-off. 

'" ...... 
CLOCKWISE 
SCREi-1 ROTATION 

04 03 

.1254 t
i I 

.062 Dia 
Adjustment 
Screw 

I 
1 

cw 
L 3 (' 2 

D -
3 ... 

T c.12...-5 --+- f--41, 
2 CEl.;TRAL 

sc'h~matic TO COMPONENT 
BODY· 
2 PLACES L1

.500 
·Square 

Top View 

t 
t 
.04 5 
Max· I _:_i 

---r 
.031 Dia 

.200 lJ LEAD 
CIRCLE. 26 .090+.010· 

Side View 

l-11
._-PP_-uc-ob-itit-y ----5-L_l __ -,-S-L --D ,-;m---·~If~~-Po-~-,~-~,,-it~-0-7-,-C-.D-.-E-n ... d-.--:-;-01.-l-6_/_6_9_....,,_l_o_f_7_~ 
,_..- 'ilillll"Z4:t!ll1~~~~..a..'(w 

·- .. 



HEQUIREMENTS ·· 

When it is.d~sired to set 
the final card test line, 
specification. The epoxy 
IBN Material Code 1219 is 

-- Leads of this component 

the adjustment screw on the potentiometer at 
it should be· called out in the card test 
to be used is IBM I-:aterial Code 1219 only. 
Moleorn 21 - IBM part nu.'nber 483002. 

must be mounted in: 

.: "J" .040 holes for SLT/SLD 
' .040 holes for !v:ST l & 2 

.031 holes for HST 4 

Note codes to be as follows: 

Note Code NA will be required with this component. This Note Code wlll 
appear on the component view and in the Note Code field on the assembly 
drawing. All potentiometer part numbers in the component library will 
reflect Note Code NA for library use and 'for manufacturing routings. 

CMT codJ:NG 

• 

Potentiometer .312 square must be coded in the "A" direction, with pins 
1 and 2 parallel to the "X"-"X" axis and pins 2 and 3 parallel to the 
"Y"-"Y" axis. This orientation places the adjustment screw facing the ft 
left-hand edge of the board. This potentiometer must be coded as.~a 'fiiJ 
SxS component with lead codes as follows: · .. 

LIMITS 

Lead l - C03 
2 - D03 
3 - D04 

. 
On a standard .125" hole patter.n, leads must b·e on or \o{ithin· the followi'ng 
X and Y grids: . .·· 

Potentiometer Lead Nu.nbers 
I .. 

1 - 2 ;< 3 -- -- -' 

SLT/SLD 1 Hi. '5 - 12 .. . y JS - 58 y 43 - 63 y 43 - 63 
x 28 - 73 - ·143 x 28 - 73 - 143 x 23 - 63 - 138 

ClLA; - ht Al !M•2 

t! ·oi 5 · f ,.,.,16/69' ·~C'Q• • 'Jot(~ ., 
-~~~~~*''J..ll'.1¢""""lccx:-.1C)$Qll-- ·~ 
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.500 l$~RD G~OUf JD ~,L_ES iDEP i 2-6230 3 POTENTIOMETER SQUARE I SECTION ~k13A leaf. Subject Suffla 

LIMITS (Cont'd) 

SLT/SLD 1 2 3 -
2-Hi 6 - 12 

y 098 - 108 y 103 - 113 y 103 - 113 
x JJ - 73 - 143 x 33 - 73 ... l'+3 x 2Q ... 68 - 138 

SLT/SLD 

3-Hi 12 
y 158 - 168 y 163 - 173 y 163 - 173 
x 33 - 143 . x 33 - 143 x 28 - 138 

MST 

2-Hi 1,2 & 4 wide 
y R - T y s - u y s - u x 02 - 10 - 24 - 52 x 03 - 10 - 24 - 52 x 03 - 11 - 25 - 53 

Potentiometers should be mounted as clos~ to the left-hand edge of 
car.:! as pomdble wit:-iin the specified li:mits. Adjt~st.-nent screw 
mus~ face left-hand edge of card. 



.:~;··i·)-0;:;_'3C 

,,,. r ~ .... !" ... , 

SQUARE 

Sven t.}1.Ju:~)1 the r.iaxir:m:n dimension of this component could theo~·
etically be . 515'1 square, manufacturine; encineerinc; will accept 
the fJllo·~in2 placement of three adjacent potenti0meters based 
on pr::-i c: t :l ~:11 r.>Xr"' ri 0nc:<>. 

J ·':,00 
t min:j rn.l.n. T. ';00 n~ :.n. .. 52:) 

"' I 
I I I 

j•:'_l 

1 
!!:!:I ' 

!3 I l:; .;.~ I 
t'"'I ) .-, ,.., I 

+· .. I •:1 
T • L 1 .. '·· I I 

·=· 1 ,:. 1 

j I 
.... 1 I ·:· . _._ 

I I I 

AR?.:ORKS 

~,. 

Of 7 

There are no restrictions O ,~ 

d the· back ~rtworks. 

The followin,::; view shows the restricted area which must apply 
to the front artwork unless the land and restricted area are ~-
electrically common. \ff7 

.125 -1 
! 

' I 

C/L ,.2051' 
I r-
1 I f1ln 

L--- _____ ]_.__,__· --

.025 Grid i----.050 

. ' . ~) ... '!II~W 

• 125 

Area 



~CARO GROUND HULES DEP 2-6230 3 

SECTION 1:_3A Cot. Subjoct s~ffl• I 
.. 

POTENTIOMETFR .500 SQUARE 

SEQUENCE EFFECT 

If layout considerations require certain components to be mounted 
between the left-hand card edge and the potentiometer the following 
dimensions must be observed to permit access to the adjustment 
screw. 

NOTE I 

NOTE I 

min. I 
.0251 

.19S min. plus the 
~ax. body radius 

R,lC module max. dia. 

T 
.250 min. 

_ _l 

NOTE I 

TUBULAR AXIAL 
LEADED COMPONENT 

holes 

Adjustment Screw 

TOP VIEWS 

i--:025 min. 
I 



. . . . ~ . 
.. ... _ ... . ........ ~· ... " ... _ ..... ,.....,.._ -~-------------·------... ·----~.,.· 

-<·_:- : ·-- .... :_·_:: 3 ~2,r~~:i~t!:".IJ i-tut~si.....J POTENTIOMETER • soo souARE I~ 
" r·., ,,, ·., .... ; SECTIO\J il 3/\ J. ,., ;icSJs;c-w:>!•------~----......;---.;..;..,;~ 

Co::i;·v:irv;:--: t:::. r:Dunted ::id .l acen t t.::> square p:::iten ~:1. :.>meters must comply 
wi~h the ~ollowinG rnin~mum clearance. Clearance from all other 
un~nsulatcd or electrlcally hot components must be a minimum of 
.035 11 

( .015" electrical clearance plus an addi'.::.ional .020" 
mnnufacturinG tolerance). Clearance from insulated components 
must therefore be a minimum of .020 . 

1.225 r· -

min • • 110 max . d ia. 1 1 

...------. 195 
4 places R/C mvdL~le 

2 places 

A r~__..._-J I __ 3.~. tl.2 ; 
~-~ I T ,_. 

'-' ,_, ,_, 

- -• • • -· . 
Ct 

m .... n. , , 
H

1

/. 2?0.J .l.i, -:-
'--... --::=~~_.::=====;-;:====~/I T 

+·-+-+-+ r: [+ J .__-_; __ ·_=·--.--.----
C:• 

Larger than -' 
.110 min. dia. 

'I'uoular Axl~l 
Leaded c~~~o~en~ 
2 places · 

-• -
,:. ,:; 

.250 min. 

·-· 
,_. 

\,.I 

-' I -I 

."'LT mJculc 
2 placc3 

~~ 
~wzg J ' ,;. Y,1 L~b ~ 

j I 
I I 

--1.225 ~ 
min. 

Section A-A 

fl 



POTENTIOMETER .500 SQUARE . CARD GROUND RULES DEP 2-6230 
r 3 

SECTION -{~A Cot. Subject s .. rn. 

HAND ASSEMBLY 

These components will be manually assembled during the "manual 
assembly of non-wettables 11 operation. 

\PROCESS·INFORMATION 

Components are not mechanically secured to the card by their leads. 

Leads are hand soldered. 
Tooling for lead forming will always be employed. 

PLANNING 

No automatic or semi-automatic insertion equipment is contemp~ated. 
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CARD GROUND RULES 
CARD LAYOUT GROUND RULES ~.~p l~:i~;30f S~ffix 

~ SECTION ~3B 

Ilrfil~ Division POTEN'rroMETER-ROUND 

Engineering Practice 

DESCRIPTION 

.567 11 diameter potentiometers have 3 leads and are encased in 
an electrically insulated case. Trimming is achieved by means 
of a serrated disc located on top of the component. 

Assembly drawing code is "R. 11 

PACKAGE 

There is no phys:cal outline code· for this component. The leads 
as purchased are on a .200 11 pin diameter circle and are not 

~ formed prior to assembly to card. They are assembled to the 
'. .~, .125 11 grid pattern , as shown under SEQUENCE EFFECT. 

·~ . 

CW Clockwise Rotation 

2 , 
SCHEr-1ATIC 

C/L 

J'.200 
TOP VIEW 

Card 

t 
• 335 
mar· 

...,._~"-"'-f 
I 

.031 

JL.:J31 
.510 dia 
max. 

SIDE VIEW 

\ 
Spac.Jr (476744) 
.250 dia. max. 

I.D • 
• 360 dia. max. 

O.D. 

Views shown arP f0r layout purpcaes only and the part dro.•·~ing 
shall have precedence. 

SLT I SLD, MST 
A ppticobHi ty 



• ·•• • 1· 

HEQUIR~llJTS 

vr.nen it is desired to set the adjustment disc on the Potentiometer at the , . 
Fi11al Card Test Line, it should be called out in the Card Test Speci
fication. The Epoxy to be used is IBM Material Code 1219 only. IBM 
Material Code 1219 is Moleom 21-IBM part number 483002. 

Leads of this component must be mounted in: . 

,· 

"J" .040 holes for SLT/SLD 
.040 holes for MST 1&2 • 

This Potentiometer cannot be mounted on MST-4 assemblies because of its 
.031 maximum lead diameter. 

Note codes must be as follows: 

Note Code NB will be required with this component. This Not~ ~ode will 
appear on the component view and in the Note Code field on the assembly 
drawin~. All potentiometers of this type will reflect Note Code NB in 
the component library and for use in manufacturing routing~ . 

CMT CODING 

'I'his Potentiorr.1-::ter, with required Spacer 476744, Must be coded .in the "A" 
direction only with pir:i.s "2" and "3" parallel to ;.;he "Y" - "Y" ax,i,s and 
pin 1 toward the right-hand edge of the card. This Potentiometer must 
be coded as. a 6xv component with lead codes as fallows: 

LIMITS 

Lead 1 - C03 
2 - D03 
3 D04 

vn a standard .125" hole pattern, leads must be on or within.the following e 
.X and Y grids. 

SLT/Sr ... o 1-Hi 6 12 x 33 68 13~ .. y 38 ·- y 53 

2-Hi 6 - 12 x 33 - 68 - 138 y 93 - y 113. 

3-Hi 12 x J3 - 138 y 153 - y 173 
MST 2-Hi x 1,2 & 4 wide x 03 - 10 - 24 - 52 Y. Q - u 



""'"'""""fcARD GROUND RULES uoEP 2-6230 • 3 
,.......-;1 OTENTIOMETER - ROUND 

SECTION 1J.ca1. Subjecl 

LIMITS (CONT'D) 

On a Random hole pattern, leads must be on or within the following 
X and Y grids: 

SLT/SLD 

1-Hi 6 - 12 

2-Hi 6 - 12 

3-Hi 12 

x 30 - 71 - 141 

x 30 - 71 - 141 

x 30 - 141 

y 38 - 56 

y 93 - 116 

y 153 - 176 

Potentiometers should be mounted as close to the left-hand edge 
as possible within the specified iimits, orient~d in any one of 
the four quadrants. 

-R~~ATIONSHIPS 

The following illustration shows the minimum placement of adjacent 
round .Potentiometers. 

e 
I .575 min. I 

.... 
' 

l 3 2 
TOP VIEW 

I 
I 1 I 

I 

...... _ _/' '-,___,/ 
ARTWORK 

.. 
There are no restrictions for front or back artwork • 

.-. 

Sutf!a 

. . 
·~---~ ---
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and the pote~tiometer. 

c 
TOP VIEW 

HAND ASSEMBLY' 

' .~ "' 

These compo!1ents will be maYiually assembled during ti·.e 
"manual aE~sembly of non-wettables 11 operation. · 

PHOCESS INFORMATION 

Components are no:. :1-echanlcally secured to the card ':Jy t:.~11" 
leads. 

Leads are hand soldered and a spacer is used. No lea1 formlnf 
tools arc used. 

PLAN!'<ID-!G 

• 

• 

No automatic or sem:t.-autor.w.tic insert~.on equipment ls <'O::-lt 1:::n-;:-J2." .. >:"d. 
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\ SECTION 

lirID~ Division POTENTIOMETER .312 SQUARE 
E , . ,.., . ng1neer1ng i· rachce 

DESCRIPTION 

.312 NDM square potentiometers have 3 leads and are encased in 
an electrically insulated case. Tri:nming is achieved by means 
of an adjustment slot situated on one face. 

Assembly drawing code is "R." 

PACKAGE \ 

3C 

There is no physical outline code for this component.· The leads 
as purchased are on .125 centers, and therefore, fit the .125 . 
grid pattern. 

Counter 

04 03 
• 070 t-1.125 i-- 1-- .328 --t 

• Clockwise . I 

r Rotation ...... 

I 

•t 

050: ,oo.5 ,..l ___ m_ax_. _ _,.! pr FRONT 
VIEW 

ccw _...,. 

~ 3 

I 
6 
2 

scHEMAirrc 

; 
.... ., 

.328 
max. 

L 

i 
i 
I 

-t~-~-
3 I 2 

~-
.370 

.12 5 

L .328 I 
r-- max. ~ standoff 

TOP VIEW 

' Views shown are for layout pu"l:'poses ·only and the part d1·awing 
shall have ~recedence. 
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REQUIRE:1E1'1TS 

w"hen it i.s desired to set the adjustment screw on the potentiometer 
at the final card test line, it should be called out in the card test 
specification. The epoxy to be used is IBM Material code 1219 only. 
IBM Material code 1219 is Moleom 21 - lBM part nu."nber 483002. 

__ Leads of this component must be mounted in: 

e 

... 

"J" .040 holes for'SLT/SLD 
.040 holes for MST 1&2 
.031 holes for MST 4 • 

Note codes are to be as follows: 

Note Code NA will be required with this component. This Note Code 
will appear on the component view and in the Note Code field on 
t.he assembly drawing. All potentiometer part nu.wers in the com
ponent library will reflect Note Code NA for library use and for 
manuf~cturing routings • 

. ,. ' 

CM'11 CODING 

'rhis rectangular potentiometer must be coded in the "A" direction, w.ith· 
pins 1 and 3 parallel to the "X"-"X" axis. This orientation places 
the adjustment screw facing the left hand edgP. of the board. Th~s 
potentiometer must be eoded as a·3~c2 component with lead codes as follows: 

LIMITS 

Lead 1 - COl 
2 B02 
3 AOl 

On a standard .125" hole pattern ·1eads must be on or within the iollow.:i:ng 

~ 
~-

X and Y grids: ~ 

Potentiometer 

1 

SLT/SLD l-Hi 6 12 
y 48 - 58 
x 28 78 - 148 

Lec-.d Nmu~ers 

2 
·~~ 

y 43 - 53 
x 23 73 - 143 

3 

y 36 - 48 
x 28 -. 78 148 

0 . . 
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I POTE~TIOMETER .312 SQUARE l~p Gfi9JJND t'~L:.E~1.-IDEP 12-62;30 3 
SECTION ] 13C~cot. ,SobJ•cl Sulfl• 

LIMITS {Cont'd) 

Potentiometer Lead Numbers 

1 2 3. 

SLT/SLD 
-2-Hi 6 - 12 

Y. 98 - 118 y 103 - 123 y 103 - 123 
x 28 - 73 - 143 x 28 - 73 - 143 x 23 - 68 - 138 

SLT/SLD 
3-Hi 12 

163 - 183 y 163 - 183 . 
y 158 - 178 y 

28 - 73 - 143 x 23 - 68 - 138 x 28 - 73 x 

MS'l' 
2-Hi x 1,2&4 wide 

Y R - V 
·x· 02 - 11 25 53 

y s - w 
x 02 - 11 25 - 53 

y s - w 
x 03~ - 12 - 26 - 54 

.. • 

MST 
3-Hi x 2&4 wide 

y 4 - 8 . y 5 - 9 y 5 - 9 
x 02 - 25 - 53 x 02 - 25 - 53 X U3~ - 26 - 54 

On a random hole pattern, leads must be on or within the f0llowing 
X and Y grids: 

Potentiometer Lead Numbers 

l 2 3 

SLT/SLu 1-Hi 0 - 12 
y 38 - 58 v 43 - o3 y 43 - 63 ... 
x 28 - 76 - ::.--t6 x 28 - 76 - 146 x 23 - 71 - .}.41 

2-Hi 6 - ,_2 
y 98 - 118 y 103 - 123 y 103 - 123 
x 28 - 76 - 146 .. 28 - 76 - 146 x 23 - 71 - 141 A 

3-Hi l~ 
y 158 - 178. y 163 - 183 y 163 - 183 
x 28 - 76 - 146 x 28 - 76 - 146 x 23 - 71 - 141 

Potentiometers shoulu be mounted as· close to the l.:ift hand edge of card as 
possible within the specified :!..imi.ts .- . Adjustment slot roust face t~.e left 
hand edge of card. 
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REJ~!~TIO}JSliIPS --·------

The following illustrition shows the minimum placement of 
adjacent potentio::leters • 

--~ 1· • 350 -·-
I 

I 

I+~ 
' 

'-' 
. r-~ I i 

l I L ....., 
0 2 I "{i·r 3 C1 2 

i TOP VIEW 

I 
I 

0 1 

I I 
\.i 1 I 

I 

_J L . 

. ARTWOPJCS 

~ 
ff 

" 

There are no artwork restrictio~s associated with the usage of 
· this component. 

SEQUENCE EFFECT ,,. 
' ..... 

To allow for manufactu1~:!..ng· requirements, the • 02011 ··restricted 

• 
e 

A 
~ 

areci. must be clear of all 00her adj a-cent components. The exception 
is that a component .125 maximum height is permitted between 
the l~ft card edge and the potentiometer.· 

. .070'--i h'-.125 . 
~ : ... 090 -1· !. r I /-~Left 

Restrict~?iZ?'.~Z,tJ .050. 
Area · vz:?.iY~,:::-7//-/J t r h l i....ij ;/i 

v-, -t~r-- - - .. --...... -

.1~1 3 J. 2 H . ~ 2s 
• 328 . 1t: . 1 ~l '1 

square 1 \ r- - -.; , LJi : i,,! . 'j 
/! '/l .173 ~I I !,-i 

.020 --r:~zJ=rJ1~~ 
3 places I re.: . • 3ou ' I 

.. .. 

TOP·VIEW 

0 
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POTENTIOMETER .312 SQUARE CARD GROUND RULES WEP 2-6230 
3 l 13Clcat. SECTION Svb/tct Sul ti• 

HAND ASSEMBLY 

These components will be manually assembled during the "manual assembl. of non-wettables" operation. 

PROCESS INFORMATION 

Components are not mechanically secured ~o the card by their leads. 

Leads are hand soldered. 

Standoffs are for soldering purposes only • 

PLANNING 

This component type has been formally released. 

No automatic or semi-automatic insertion equipment is contemplated. 



CARD GROUND RULES 3 
CARD LAYOUT GROUND RULES ·~a~p 1;:;~~30 Suffix 

\ SECTION 13D 

Tirn~ Division POTENTIOMETER 

Engineering Practice RECTANGULAR 

DESCRIPTION 

.200 x .312 rectangular pots have 3_ leads and are encased in an 
electrically insulated case. Trimming is achieved by means of an 
adjustment screw located along one edge of the component. 

Assembly drawing code is "R." 

PACKAGE 

ClocKWi::>e 
Rotation 

There is no physical outline code for this component. The leads 
as purchased are on .125 centers, and therefore, fit the standard 
.125 11 grid pattern. 

--6 

.070 Dia 

r- r-.::~· Ser~ -i' r--045 

f----1. Max I 1 I 
_ __.-1-'o...~ ,- - 1 -.-G 

.317 .2~50 --++IT-2-1 
Max 

2 ~-- _3-+++_ - -- A 
:------------~,...-----'-

.0401 

·e cw-. .317 
Max _·,. _;.. '. -. . -0· 2. 5 ,· .125: 

· · .· ±.ojo , 
• .. • I 1 

" ' 
Schematic 

3 I 

.342 ---! 
Max 

Side View Top View 

.200 
Max 

Views shown. are for layout purpoces vnly and the part d:raw1ng 
shall have preceder.ce. 

r--------------~-=-------.._,----...,.-----..-..------------.....,---------....... r------..---~ SLT , SLD I MST 
Applicobu1ty "'~~!?t,~,; 307 CD End. 0?,/16/69 Po"J.. of 5 



.. 
REQUIREMENTS " ., 

When it is. desired to set the· adjustment screw on the potentio,neter at 
the final card test line, it sh6uld b~· called out in the card test 
specification. 'r11e epoxy to be used is IBM Material Code 1219 only. 
IBM Material Code 1219 is Holeom 21 - IBM part number 483002. 

Leads of this component must be mounted in: 

: "J" .04C holes for SLT/SLD 
.040 holes for MST 1 & 2 
.031 holes for MST 4 

Note codes to be as follows: 

Note Code NA will be required with this component. This Note Code will 
appear on the component view and in the Note Code field on the asse~bly 
drawing. All potentiometer part numbers in the component library will 
reflect Note Code NA for library use and 'for manufacturing routings. 

CMT coo'u:NG· 

Potentiometer .312 square must be coded in the "A" direction, with pins 
l and 2 parallel to thA "X"-"X" axis and pins 2 and 3 parallel to the 
"Y"-"Y" axis. This orientation places the adjustment screw facing the 
left-hand edge of the board. 'rhis potentiometer must be coded as.~.a 
SxS component with lead codes as follo~s: · 

LIMITS 

· Lead 1 - C03 
2 - D03 
3 - D04 

~ • 

On a standard .125" hole patter,n, leads must be on or within· the followi':n.g 
X and Y grids: ~ 

·Potentiometer Lead Numbers 

1 

SLT/SLD l Hi 6 - 12 
y 38 - 58 
x 28 - 73 - ·143 

2 

y uJ - 63 
x 28 - 73 - 143 

3 ·-
y 43 - 63 
x 23 - 68 - 138 



· 1eOTENTIOM= RECTANGULAR -

·cAm) GR'ouNo RULES JoEP 2-6230 3 
g s""'ECTION l 1n lcot. SubJeet Sulth 

''LT,9.0 

LIMIT§_(cont'd) 

Potentiometer Lead Numbers 

1 2 3 

On a Random hole pattern, leads must be on or within the following X 
and Y grids: 

Potentiometer Lead Numbers 

1 2 3 

1-Hi 6 - 12 
y 18 - 61 y 43 - 56 y 38 - 51 
x ~8 - 78 - 148 x 23 - 73 - 143 x 28 - 78 - 148 

2-Hi 6 - 12 
y J..08 - 121 y 10:> - 116 y 98 - 111 
x 28 - 78 - 148 x 23 - 73 - 143 x 28 - 76 -

3-Hi 12 
y 168 - 181 y 163 - J.76 y 158 - 171 
x 28 - 148 x 23 - 143 x 28 - 148 

Potentiometers should be mounted a~ close to t~1e left hand edge 
c.s possible within the specified liini t:c;. Adjustment screw mu3t 
tace the left hand ed~a of card. 

148 
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RELJtTIONSHI P 

... ,· 

The following illustr~tion shows the minimum placement of adjacent. 
·. rectangular potentiometers. 

.· .. 1-..2001 
•.' 

... : 1() I le) 
I I 

{·~2 +~2 TOP YIEW 
: .. 

3 f) 3() 
.. . 

.ARTWORK 

There are no artwork restrictions associated with the usage 
of this part. 

SEQUENCE EFFECT ,, . 
.. ~ 

To allow for manufacturing·· reqtiireme:nts, the • 020'' ··restricted 
.area must be clear of all other adja·cent components. The 
exception is that a component .200 maximum height is permitted 
between the left card edge and tho potentiometer. 

Left card 
edge 

TOP VIEW 

• 
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HAND ASSEMBLY 

These components will be manually assembled during the "manual 
assembly of non-wettable" operation. 

PROCESS INFORMATION 

Components are not mechanically secured to the card by their leads. 
Leads are hand soldered. Standoffs are for soldering purposes 
only. 

PLANNING 

This component type has been formally released. No automatic 
or semi-automatic insertion equipment is contemplated. 
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CRYSTALS SECTION 

~rn~ Division 

Engineering Practice 

SUPPLEMENT OF STATUS 

EFFECTIVE DATE: 4/19/69 

SUBJECT: Card Layout Ground Rule Status, Suffix 3, Section 14. 

This section has been updated to include the crystal requirements 
for SLD and MST. 

This update supersedes DEP 2-6230, Suffix 3, Section 14, dated 
2/16/69. 

REQUIREMENTS 

CMT size code changed. 

ARTWORKS 

Restricted area defined for MST l, 2 and 4. 

"THIS DOCUMENT IS THE PROPERTY OF IBM. ITS U:>E OR 
REPRODUCTION I~ AUTHORIZEi" ONLY FOR R,.:.PONDING 

Tl" A IU<lUEST Fv.t QUOTATION OR tOR THE t'ERFORM

AHCE Or WORK FOR IBM. ALL QUff!"IONS MUST 8E REFERRED 

TO THE 18M PURCHASING DEPAR,.~'1ENT." 
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14 

I AppliCftb•hly 

SLT ,SLD,MST CD ENDICOTT 3,'19/69 ~ l of 1 
DEPT. 307 001• 
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CARD GROUND RULES iDEP J 
CARD LAYOUT GROUND RULES Cat 1~:~~30 s.,lf·r 

SECTION 14 

Illfil~ Division CRYSTALS 

Engineering Practice 
-· 

DESCRIPTION 

Crystals are two-leaded non-polarized devices. They are encased 
in an electrically floating metal case with metal standoffs and 
must be considered as uninsulated components. The leads are 
glassed in. 

Assembly drawing code is "Y". 

PACKAGE 

r-

There are 3 different package types. These are given in the fol
lowing physical outline codes and are in the Component Library by 
physical type and are maintained by E.C. level. 

Type I 
Type II 
Type III -

Outline code 2Y351Al 
Outline code 1Y350Al 
Outline code 3Y352Al 

Views shown are for packaging purposes oi1ly and the part drawing 
shcill have precedence. 

• 720 

.580 

i--i+--· 2 50 

-.125 

I 

.125 

S-t::andof !' 
4 Places 

M 

.350 max • 

1-
1.000 _ _l_ 

l.125 .0624 -:i-:i 
1.590 

Ys--~ 
I 

l_ ._ j -D I 

1 
I I .500 

L .375+i .062 

~183 rnax. .030 min. 
03 .• 020 + .003 dia. 

2 Places 
06 BuTTOM 

VIEW 

METAL p ACK.A GE TYPE I FOR Q"S"Anr_;;z CRYSTALS 
( CONT'OP.MS TO our1~IXE' 2Y351Al) 

SLT I SLD I MST 3/19/69 
Dote 

J 

SID::; 
VIE~l 



Pl\CKl\GE (CONT'D) 

.I 

D 

- .250 

.205 
max. 

r 

.100 dia 
standoff 
4 places 

I l __ ~·!-
0375 _L__ 

r:-.ax. 

1-- . 
·:~~~ I. t 

--l·375t-
03 06 

.395 rr.ax. __,, 
BOTTOM .020 + .003 

· • 030 rr.in. 

METAL 

·• 720 \ 

.580 

VIEW 2 places 
PACKAGE TYPE II FOR QUARTZ CRYSTALS 

( COI~FOR.~S 'ill 01:'l'LL":E lY35qAl) 

I ; 

dia. 
SIDE 
VIEW 

.350 max. · 

-..++-- .250 

1--t-+- • 12 5 Standoff 
4 Placee 

i--+- .183 max. 

I 
I~ . 

• 37 5 -i---' 

03 06 

,~ 

1.000 1.950 

lL.~ 
.555 

ma.:>c. I . -
JC.030 min. 

.062 

.183 max. 
. "' BOTTC'.M • ... 20 ±. • 003 dia. 

VTFW . 2 pl~~es 
r."':.ETAJ:. P l~G.i(AGE T:.:PE III FO?. Q'tJAR'rZ CRYSTAL 

( COi'.'FOHMS TO OUTLI:::.:: 3Y352Al) 

2.090 

SIOE 
VlZW 

2 oc io I ~!19/69 
,...,,, ~ "rt•• 

<llt.ru:r'~J ...... ~J 

."";' 

· .. : 

• 

Ir\• v .. 

0 ' 



e 

e 

REQUIREMENTS 

Crystal leads must be mounted in: 

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

Normally no note code will be required with these components. Note 
code NC will be required for crystals with a frequency of 35-45 KHZ. 

CMT CODING 

Crystals type I, II, and III must be coded in the "A" direction. 
Leads for Type I and III will be perpendicular to the Y-Y axis, type 
II leads will be parallel to the Y-Y axis. Lead and size codes are 
as follows: 

Type I - 8 x 15. 006 - M03 
Type II - 0 x 7, D03 - 006 

. Type III - 8 x 19, F06 - POJ 

LIMITS 

Crystal package type I placement must have one lead on and the other 
within or both within the following X and Y locations • 

A. On a standard • 125" hole pattern with the component length 
mounted parallel to the right edge (tabs) • 

SLT/SLD 1-Hi 12 x 33 - 138 y 28 - 58 
2-Hi !2 x 33 - 138 y 28 - 118 
3-Hi i2 x 33 - 138 y 28 - 178 

MST 2 Hi x j , 2, 4 wide x 03 - 10 - 24 - 52 y c - v 
3 Hi x 2 ' 4 wid2 x 03 - 24 - 52 y c - 8 

B. On c. random hole pattern with component length mounted parallel 
to tbe right edge (ta.bs) • 

SLT/SLD 1-Hi 12 x 32 - 139 y 28 - 58 
2-Hi 12 x 32 - 139 y 28 - 118 
3-Hi 12 x 32 - 139 y 28 - 178 

-; n; lO 63/19/69 
Date 



LIMITS (CONT'D) 

C. Parallel to the top edge of card. .125" standard pattern. 

SLT/SLD 2-Hi 6 - 12 
3-Hi 12 

MST 2 Hi x 1,2&4 wide 
3 Hi x 2&4 

D. Parellel to the 

SL'r/SLD 2-Hi 6 - 12 
3-Hi i2 

wide 

top edge of 

x 28 - 73 - 143 
x 28 - 143 

X02 - 11 - 25 -
x 02 - 25 - 53 

card. Random hole 

x 27 - 74 - 144 
x 27 - 144 

53 

pattern. 

y 33 - 113 
y 33 - 173 

y c - u 
y c - 7 

y 33 - 113 
y 33 - 173 

Crystal package type II placemeht must have one lead on and the other 
within or both within the following X and Y locations. 

A. Both leads on the same X grid. .125" standard pattern. 

SLT/SLD 1-Hi 6 - 12 x 38 - 63 - 133 y 33 - 53 
2-Hi 6 - 12 x 38 - 63 - 133 y 33 - 113 
3-Hi 12 x 38 - 133 y 33 - 173 

MST 2 Hi x 1,2&4 wide x 04 .... 09 - 23 - 51 y c u 
3 Hi 2&4 wide x 04 - 23 - 51 y c - 7 

B. Both leads on the same x grid. Random hole pattern. 

1-Hi 6 - 12 x 36 - 65 - 135 y 29 - 57 
2-Hi 6 - 12 -x "36 - 65 ~ 135 y 29 - 117 
3-Hi 12 x 36 - 135 y 29 - 177 

c. Both 1eeds c;,,1 the ~ame Y gri~. .125" standard pattern. 

SL'.r/SLD 1-Hi 6 - 12 x 28 - 73 - 143 y :rn - 48 
2-Hi 6 - 12 x 28 - 73 - 143 y 38 - 108 
3-Hi 12 x 28 - 143 y 38 - 168 

MST 2-Hi x 1,2&4 wide x 02 - lJ. - 25 ~ 53 y [l - T 
3-Hi x 2&4 wide x 02 - 25 - 53 y D - 6 

e 

e 
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LIMITS {Cont'd) 

D. Both leads on the y grid. Random hole pattern. 

1-Hi 6 - 12 x 28 - 73 - 143 y 36 - 49 
2-Hi 6 - 12 x 28 - 73 - 143 y 36 - 109 
3-Hi 12 x 28 - 143 y 36 - 169 

Crystal package type III placement must have one lead on and the other 
within or both within the following X and Y locations. 

A. Parallel to the right edge (tabs) of card. .125 standard pattern. 

SLT/SLD 1-Hi 12 x 43 - 128 y 28 - 58 
2-Hi 12 x 43 - 128 y 28 - 118 
3-Hi 12 x 43 - 128 y 28 - 178 

MST 2 Hi x 1,2&4 wide x 05 - 08 - 22 - 50 y c - v 
3 Hi x 2,4 wide x 05 - 22 - 50 y c - 8 

B.• Parallel to the right edge (tabs) of card. Random hole pattern. 

SLT/SLD 1-Hi 12 x 42 - 129 y 28 - 58 
2-Hi l~ x 42 - 129 y 28 - 118 
3-Hi 12 x 42 - 129 y 28 - 178 

c. Parallel to the top edge of card. .125" standard pattern. 

SL.T/SLD 2-Hi 6 - 12 x 2tl - 73 - 143 y 43 - 103 
3-Hi 12 x 28 - 143 y 43 - 163 

MST 2 Hi x 1,2&4 wide x 02 - 11 - 25 - 53 y G - s 
3 Hi x 2&4 wide x 02 - 25 - 53 y G - 5 

D. Parallel to the top edge o-F card. Random hole pattern. 

SLT/SLD 2-Hi 12 
3-Hi 12 

x 27 - 74 - 144 
x 27 - 144 

y 43 - 103 
y 43 - 163 

3/19/69 ~ 5 of 10 
,)ale · ·'.,(·"' 



RELATIONSHIPS 

The following illustration shows the intermix and normal relation
ship of all three types of crystal packages. 

Metal Standoff 

TOP VIEW 
· Li Places ( 'fyp.) · 

' 

min. 

min • 

• 

As viewed thrC''Jgn components from component card side. 

r··- ........ ~-- ... 1 

!o•q•6 of 10 !,,?!19/69 I 
L~l-1..';,~'::f'Vf'.1'1~~~("'S?"'~'>':' .',.·•M~ .. ·~~:%1..l),J 
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r CRYSTALS 

ARTWORKS 

There must be no printed circuit lines through or connected to the 
lands on both sides of the card in the restricted area where a 
standoff is located. 

SLT/SLD 

The closest that the center of an "A" or "C'' line may run to the 
center of a standoff location will be .125 inch (.1125 for "B" 
line) in either the X or Y direction. The closest the center of 
a via hole may be located to the center of a standoff location 
will be .137 inch in either the X or Y direction. 

i- .0125 r.an. 

l 
v or K Via Hole 

1 
.137 

Metal 
Standoff 

Lands Must Not 
Be Electri0ally 
Hot (4 placP.s) 

.1125 
B line 

' • 0625-1-----+-__ ...__ • 0955 

G:-id Space 

Line 

..---. --.-r-
1
-"f--- .12 5 A or r:; 

' line 

... j.--.191.Sq 

~ - Indi:ates Restricted Area 

SLT/SLD 
FRONT ARTWORK nZSTRICTED 

AR.t:A FOR CRYS:;:'ALS 
,.- 3/19/69 ' I of 10 I Oolo ! ""'-" 



ART~ORXS (CON?'D) 

1-'..ST 1, 2 and 4 

The MST/GPI programs do not consider art~or~ restrictions fer 
crystals. Therefore, the holes enclosing the ~cst~icted areas 
"'~O''"il th 0 ,....,,,..{··,-,1 ""'""'1-;-~,-.,r-c,... r""r::'· '\."'"' .,..<",...,.,..,..., .. ,,,,{·i ("''" ·i, .. ,.,~ .. ,,.r-e·:. r-•"-~ Jn. ~" '........ - l l ~ .._ ..... "" ...., \.... ... ..l. .. \.. ... ......,; 1 .. J... v t \ ,.,..,_ ""~' ._ ;,.,.,) ~ .... -~ \.-·' .._ ~ ·-' ·.•• VO. c.:. -~ •· .......... '~ ....... ;;;,.;. t- '-• t. 1 """ c ... .t' 

not be used as vias} to clin:in2.tc: the 2.Utcr.-t:'.ti.c '·Ji.::.:L!1c in these 
areas. This may require m~nual routins for the wiring on ~11 
three crystal types. 
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ARTWORKS (CONT'D) 

QN 
PM 

The following sketches sh0w the relationship between the 
restricted areas for standoffs and the component leads. 
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SEQUENCE EFFECT 

All crystals will be assembled before the flux, solder and clean 
operation except for those rated at 35 - 45 KHZ. These will be 
assembled under the Manual Assembly of Non-Wettables Operation. 

Clearance from other uninsulated or electrically hot components 
must be a minimum of .035 11 • (.015 ... electrical clcurance plus an 
ildditional .020" manufacturing tolerance). 

HAND ASSEMBLY 

All crystals are hand assembled if leads are ·not on t.~e standard 
X-Y grids ending in 3 or 8, or equivalent. 

PP0CESS INFORMATION 

Prepping is not required fc~ crystals. Leads are flagged to 
rctaL1 the comoonent to curd. Crystals rated between 35-45 
Kllz' must not be subjected to ultrasonics. 

Important consid~ration: It is preferred that all crystal 
leads be placed on X-Y grids ending in 3 or 8 or equivalent 
in order to semi-automatically flag the lc~ds. · 

PLANNING 

Semi-automatic equipment for leads not mountc~ in standard 
pattern is not contemplated. 

0 Of 10 f 3/19/69 
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Glass enclosed recd swltches that are tubular axial leaded are 
irn:;ertc~d tn a plarstic bobbin that has had a coi1 of mag11et wire 
wound on 1t. Plastic end plug(s) are inserted on the sw!tch 
leads and pressed i~to the bobbin end(s) to retain the switch(s). 
The coil winding is terminated to metal tabs on the top cornerr 
of the bobbin and the coil winding is covered with plastlc tape. 
Th.:h~ packar,ed assembly is pluggable on c2rd asKc:·mblies and is 
considered insulated from the card artwork and along the length 
on bot:h sides of the relay assembly. The ends of the bobbin 
have swltch leads projecting which are e1ectricall~r hot as well 
as the four corner ta1"ls on the top of the bobbin. Assemb::.y 
drawing code :Ls ''HH 11 • --

PACKJ\GE 

Reed Relay J1ssemblies may be either N/O \normally open) or N/C 
(n:-n·mall~- closed). N/C reed switches are made N/O, but a }X-'rmri

nent magnet is placed in the bobbin on the switcher glass 
envelope to keep the contacts closed. 

The package views and schematic diagrams are for packa6~ng 
pui-'p'.:lses. The part drawings have precedence. Reed Relay 
Assemblies are pacl.:aged iu the sizes shown on ti:1e i'::>ll::>1Hng 
pages. 

r"Wiili1.llt~w~~~~~:P.:~.::i."i:;m:&,.-·~~~T· .. ~~- '""™' 'Alll"EH~v:~~,~._.,.~~~:~·:1"'-., ·;:'.·-·:;1-;~ ;Cr~~~ 
§ ...,_ , Dc.-,t~ 1 '-•o r,'-1fl .,/ .. _,_) '-·; 1--,1 1 :· < 
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.097 MAX. SQ.~ I 
8 PLACES "-!. 

1.000 

• ' • - '.--.. ·'" 1 ... -

:..."; ' ' J ... i '_,_--.:. 

for pJ. 

PROJECTING-\ 
SWITCH LEAD \ 
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11 -n- ---; 

1.147 
MAX. 

Jr: 
I I 
I I 
I I 

I 
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I. 248 MAX. 
NOTE I 

METAL TABs---fu j 
ON CO RN ER S lt_D+1-~-ulj4-- ___ _ 

' 
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I l-if-~--l 
I I 
I I .124 MAX . 

. 150 ~ j-- 2 PLACES 
2 PLACES (BOTH ENDS) 

-rr= ____ _.._ 
SIDE VIEW 

NOTE 

I. INCLUDES .055 M.6.X. 

r.595 MAXl S'!/ITCH LEAD 
- . 025 MAX. DIA. 

SWITCH LCAD PROJEC
TION ON EITHER Et~D OR 
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BOBBIN 

T----

.350 MAX.j_-

1 
t 

END VIEW 
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r REJ,;;;;-REED SWITCH 

REQUIREIYIEN1I1S 

"'.(A'Ro GROUND RULES ~DEP 2-704711 .)" 
·· lS J SECTION I - Cot Sub1•ct Suffo 

All reed relay assemblies are pluggable onto pluggable contact 
terminals P/N 815198. This contact requires a "Ln hole. 

One orientation peg hole is needed for every .reed relay assembly. 
This hole is .062+ .002 (L) drill diameter and is called out in 
a BB note code as-follows: "Drill .062 + 002 after plating with 
location tolerance of ~.005 at locations~ etc. 

Note code FN is re~uired for all reed relay assemblies, This note 
code will appear on the component view and in the note code field 
on the assembly drawing. All reed relay assembly part numbers in 
the Component Library will reflect note code FN for Library use 
and for manufacturing routings. 

l All reed relay assemblies must be mounted parallel to the X axis ., 
on all card assemblies ~nd require a random (.025) hole pattern. 

The folJ.owing illu::;tration shows reed relay assembly and pluggable 
contacts; 

END VIEW 

REED RELAY 
ASSEMBLY 

·-PLUGGABLE CONTACTS 
(815198 ) 



LIMITS 

Reed Relay Assembl:i.es cannot be used on 1 HI 6 or 12 card s:i.zes. 
The pluggable contact term:i.nals reguired for reed relay assemblies 
are used only on a random pattern l .025) and will be on or within 
the following X and Y grids. 

2 HI 6-12 X 23-78-148 

3 HI 12X23-148 

Y26-121 

Y26-181 • 
From the following charts, one can determine the maximum combinations 
of Relay Types which can be assembled· on the given card size. 

NOTE: wnen using the charts, alvmy~ begin with the largest relay 
required and work toward the smallest. Each alphabetic column 
represents the quantity of relay types that can be put on the 
given card size. 

2-Hi 6 

Rel~ T__l.E.e A B C D E F G H I J K L M 

6 Position 2 1 1 

4 Position .1 2 2 1 1 1 

2 Position 1 1 2 'l 2 1 4 3 2 
., 

-· .l. 

i· Position 1 12 1 l3 1 2 4 6 

-6of 14 8/10/67 L-·•·__,.,..,..._.._..._·· ____ .... 
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ELAYS-::1EED SWITCH 
CARD GROUND RULES l_~,~p ~:~~{J l Sc~f:x 

Secti:m 15 

~ LIMI'I'S (COHTINUED} 

2-Hi 12 

Relay Type A B c D E F G H I J KL M N 0 p QR s T u v 
. 

.----- e 6 Position LJ 4 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2l2 2 2 2 2 

4 Position 2 2 1 1 1 h 3 3 2 2 2 l 1 l 1 
.J_ 

2 Po;,ition 2 1 2 1 J: j 2 1 J. 2 1 
)1 -:> 2 11 ., ..) 

e 1 Position 2 1 2 3 l ~ 4 S_ 1 2 2 3 l~ l 2 4 5J _, .J_ 

Relay Type ~-A AB AC AD AE AF AG AH AI AJ AK AL AM AN AO 

6 Po:::ition 2 .2 2 2 2 2 
,.., 2 1 l l 1 l 1 1 
c. 

4 Position 1 5 14 4 l~ 3 3 3 

2 Position 6 5 4 3 2 1 2 1 3· 2 1 
-

1 Position 6 1 2 4 6 7 8 1 1 3 1 2 3 

9 
I 

Rela;y Type !AP AQ AR AS AT AU AV AW AX AY AZ BA BB BC BD 
I 

6 Position 1 1 1 1 l 1 1 1 1 1 :1 1 1 l 1 

e 4 Position 3 2 2 2 2 2 2 1 1 1 :1 1 1 1 
I 

2 Position 5 }.j. 3 2 1 6 5 4 3 2 1 8 
I 

1 Position 12. .1 2 4 r;:: .., 
1 2 31 L~ 51 7 8 

.) { 

e Relay 'i'ype -
BE BF BG Bl1 BI BJ BK BL BM BN BO BP B:<l BR 

6 Position 1 1 1 .. I 
.!. 1 11 1 1 

4 Position 
I 6 5 5 2 4 4 

"2 Position 7 6 5 4 3 I 
2 1 2 1 4 3 j 

1 Position 1 2 I· 5 6 3, 9 10 2 1 2 Ii 2 I -+ 
.,. 

e 
[ 8/10/b'lj 7or ii~.· 1 
i_ 03.le g P,1gt: 



Relay Tyne 

6 Position 

~· Position 

2 Position 

J. Position 

Relay Type 

6 Position 

4 Position 

2 Position 

1 Position 

Relay T_Y.Qe 

6 Position 

4 Position 

2 Position 

1 Po~ition 

Relay Type 

6 P":)sition 

4 Posj_tion 

2 Position 

1 Position 

8:>fJ l+ 8/10/67 
' 1 f ·~ 

2 Hi 12 (continued} 

1J30 1.) BT BU BVBW BX BY BZ CA CB CC CD.CE CF CG CH CI 

~+ 4 4 3 3 3 3 3 3 2 2 2 2 2 2 2 2 

~- 1 5 4 3 2 1 7 6 s 4 3 2 1 
~ 

t3 }~ 5 1 ') 3 5 6 7 1 3 4 5 6 8 9 c.. • 
!CJ CK CL CM CN co CP CQ CR cs CT CU CV CW ex CY CZ 

I ---
I 

1 1 '1 1 1 1 1 1 1 
T 

~ 7 6 5 )1 3 2 1 10 9 8 7 6 5_ 4 3 

1 2 l3 i; 6 7 8 _2_ 10 1 2 4 5 6 8 9 _, 

!J)A DB DC c· 
I 

t2 1 

10 11 12 

3-Hi 12 (use the above 2-Hi 12 pl11s the following table.) 

e 
IA B c D E F G H I J KL M N 0 P Q R S TU V W X 

i 

:i lg_ 2 2 1 1 1 1 1 1 1 

2 1 l 3 2 2 2 1 1 1 1 
I 

~ 1 1 3 2 1 2 
~ 

3 2 1 5 4 3 2 1 ..L 

I 

1 c 1 2, 1 3 1+ lJ 1 3 1 2j3 4 1 2 3 _5_ 6 



RELAYS-REED SWI'rCH 
Section 15 

RELATIONSHIP 

The following illustration shows the typical minimum physical 
placement of all reed relay assemblies. 

.300 
MIN. 

I ,.175 MIN. 

I 

TOP VIEW 

The .following illustration shows stag~ered placement. 

~ ~.250 MIN . 

I 
. 075 ONLY 

:01s ONLY 
_8;10/6'7 9or1 1 
Dale 
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. o,r5 o __ M I f\J. --..JJ!.·'• r~ I I • I- .125 M1f~. (J-~< HOLES1 
. 150 MIN. ( L HOLES} 

_Lb_ ... :=b,~l~ I I 

~-_J __ .[L_a_J __ I c·n 
! Lµ I L___ 12"' 

·-r jj [] [] tJJl+;:f;=-,--- --r 
.200 MIN. FOfl 
J AND l< HOLES 
.~25 MIN. FOR 
L HOLF.S 

---·IT,~ r..~iN. 
I ,.1,. l ·-----r-· .. -

j -~~,-;.=~c=~-- HQLE SPACING HOLE k1AX. BODY 

TABLE I 

.L' MIN. SIZE D!Ahi.ETER 
I . - ·----' 

- ,..-- .100 MIN. -,,i:- ,1-K .100 
{J-1< HOLES) · c:.::i ·--:---·-.----

.12 5 MIN. !50-.250 J-1<-L . l 50 
( L HOLES) -·--1 

.275 J-K-L .200 
----·----1-------l 
"'00 J K L '>"0 §-·.~2r- - - ·'-- --
J ..... J - K - L . 300 
---+------'1-----·---I 

.350 J-t::-L .3::0 
-----+---·r--- ---4 

.375 J-K-L .400 

TOP VIEW - JI K OR L HOLES 

~-7"';:, 7~v~t'·:~;· n;7~ h· ' ,_, - ., ' - I 1 V ::> ( 
£ .. ~-.. ~~~~--~ ~:~! .. , .. ~~-~ 
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SEQJJEl'IC~ E~_:§.CT (continue.a.) 

The following illustration shows reed relay assemb:y package and 
R/C modules, SLT modules or pluggable program connectors mounting 
placement. 

TOP VIEW 
•) Ci •) ·:· 

(• (t 

c:1 ·:· 
i t .250 

MIN. .175 MAX. 

t t 
1) t) t) 

~r (1 •:1 •) 

c:. 
0 RESTR IC TEO AREA 

ON 60TH ENDS FOR •) 

RELAY ASSEMBLY 
REMOVAL T"" ·=- •) •) 

.250 MIN ........... ......_ ................... ._..... .... 
I 

~- .150 MIN. L ~ 
. PROGRAM PIN AND 

PLUGGABLE PROGRAM 
CONNECTOR 
.122 MAX. SQ. 
2 PLACES 

SLT MODULE 
2 PLACES 

R/C MODULE 
2 PLACES 

n(1Q/6'l llof14 I 
Date f'ase 



SEQUENCE EFFECT continued) 

The following illustration shows the restricted area required. 

l~--~---~T~O~P~V~IE~W-~__,_,_l r.175 MAX. 
2 PLACES 

i--
. 088 

2 PLACES 

The following illustration shows the restricted area required by the 
CE relay removal tool. 

1 I- .175 MAX. 
I 2 PLACES 

I 

NOTE I 

f 
SIDE ViEW 

~RESTRICTED AREA 

NOTE 
I .150 MAX. HEIGHT 

FOR INSULATED AND 
.135 MAX. HEIGHT FOR 
UN INSULATED COM
PONENTS 
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iDEP ~2-7o4~ 3 

ARTWOR..KS 

Pluggable contacts used for plugging reed relay assemblies require 
the follo~·:1ng. 

The contacts plated hole cannot be used as a via hole nor 
be connected to an internal plane. 

The: front artworlc lands ( .085 diameter) for the contact 
cannot have printed wiringconnected to them. 

The back artwork land size is .103 square. 

'l1he or~_c: T~a tioD 1:ole will not have lands and will be Clrille-.:1. 
o.ttcr pl2.tin;. (EE note code) 

TI1ere ~lll be no via holes ~nder the area occupied by the 
reed rela~ assembly. They can be no closer t~an .075 
n~nimun from the. X grids that contact terminal positions 
1, 3, or 2, ~ are on. 

The following illustration represents the above context. 

_, r.175 MIN . 
. 062 DIA.11 L1 HOLE WITH~ 1 I 
NO LANDS, usE A 11 88 11 I I 
NOTE CODE 

3 4 3 

~~~,,~~o 
I ·t' 

I 

.075 Ml N. ~ 
I 

-~ -.075 MIN. + .075 MIN. 

I 

~ "-.075 MIN. 

.103 SQUARE 
LANDS ON 
SOLDER SIDE 
OF CARO.{BACK 
ARTWORK) 

~VIA HOLES ONLY 1-- 4 PLACES 

.085 DIA. LANDS 
ON COM PON :::r-.T 
SI DE OF CAilD. 
(FRONT ARTWORK} 

BACK ARTWORK 
CONNECTIONS 

3/10/67 13ofl4 L ........ _ Pai1SP 
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Tl1r:: tJ1t;.cga.tle corr'cc1ct tc:r1:1tr~2~1 l11E.e1')t1or1 hea<.l. is st1ow11 irl the 
sketel: b·2lov: G 

f-1-- ~ ________ l 
rst.tl. .i?5 
l1~.J I MAX. 

I - L---r J .1-rs 
MAX. 

TOP VIEW 

SIDE VIEW 

PL/\N1UNG 

Burlington has been des:Lgning a· longer and wider bobbin for 
various manufacturing reasons. If this comes into effect 
then most 3I..iT and SMS c2.rds will require re layout. Bur
lington's confidence level release is about 40%. 

Burlington is reinvestigating the molded reed relay 
pacl{age wi 'ell the final decision pending by the 3rd quarter 
1967. If approved it would provide a major cost reduction 
to all us2rs. 

• 

C~~ .. · 
.~1 

• 
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Division 

Practice " i -
DESCRIP'rION 

Delay lines are multi-leaded devices, designed to obtain a time lag. 
The delay line element is encased (molded or potted) in an electri
cally insulated case. Delay timing is achieved by the use of delay 
lines with fixed or multiple delays through the use of printed 
circuitry or the program pin/tuning fork system. 

Assembly drawing code is "DL". 

e PACKAGE 

------

There are no physical outline codes or specifications for these 
components. 

The delay line elements that are available are so varied that 
standard delay line packages have not been established. The 
following theoretical delay line package should be used in 
developing new delay lines to help standardize delay line packages. 
The dimensions shown are from a card layout viewpoint and drafting · 
standards shall have precedence. 

. .. 

' .. 
NOTE nr ...j .370 

.020±:003 MAX. 

7o 

1J;TE ! . 
I 

.125-J 
N NOTE 
~ I 

30 40 J 
I 

I NOTE I NOTE ll ~.025MIN_. STANDOFFS-
4X NOTE lI Ot32t 08 

~(A_p_p•;_c•-b•-li'-'.-.......... ______ s_L_T_, __ 3_L_n __ ,_M_!_s_T ____ -_)--~J?_.~_D~-q_~=-,;~~~-·;_o_;_,, __ c_.n, ••• ----E--n-·c:__._J_!_,,:_1,,_,2_9_;_6_8__,l~~-0J __ o __ f __ 4 __ _ 



PACKAGE (CONTINUED) 

NOTES: 

I. Leads must be spaced on a .125 multiple (ie .. 125, .250, etc). 

II. Body length si1ould be a .125 multiple maximum minus . 010 11 

{i.e •. 740 max, .990 max., etc.). The maximum length should 
not exceed 1.490 for use on one wide card assemblies. 

III. Body width should be a . 125 mul tipJ.e maximum minus . 010". 

IV. Standoffs are required and should be placed no more than .750" 
apart. 

v. The numbering system must be a counter-clockwise numerical spiral 
system decreasing toward the center of the body when viewing the 
bottom of the delay line. Lead number 11 1" will be identified 
by the figure 11 1 11 being printed on the top surface directly over 
lead "1 11 • 

VI. All dimensions must be dimensioned using the ± tolerance system. 

REQUIREMENTS 

Peripheral Leaded Delay Lines Are Not Acceptable 

'--
------- CARD ASM. 

... · 

PERIPHERAL LE.ADED 
DELAY LINE 

Th-; delay Tine· :leads must projec·t from the· b6ttom· ·of,_ the "delay line as 
shown under package. 

There are no note codes associated with this part. 

2 of 4 
11/29/68 
()01, 

• 

e 
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. SECTION ii 17 ''(01 ffS.,bjecl ~Sulfit I 

REOUIRE.MENTS (CONTINUED) 

Delay line leads must be mourted in: 

"J" (.040) plated holes for SLT and SLD 
.040 plated holes for MST 1 and 2 
.031 plated holes for MST 4 

The CMT size code is dependent upon the lead configuration and its 
relationship to the delay line body. Body overhang with its max
imum dimensional tolerances must be considered when coding delay 
lines. 

The only delay lines that are acceptable for use in MST/GPI docu
mentation system are those that reflect the lead numbering system 
defined under package. 

LIMITS 

The maximum length and width dimensions of the delay line body must 
be .020 minimum from the restricted areas of the card assembly for 
the various card assembly sizes for SLT, SLD and MST as the d6lay 
line would normally sit on the card assembly. 

RELATIONSHIPS 

The following illustration shows the physical minimum placement for 
delay lines. .. · 

( 2X) 125 ~ . -,.. 
MULTIPLE 

0 0 () 0 

I I 

lo 0 0 0 0 0 0 0 0 0 0 oj -
0 0 

0 0 0 0 0 0 

As viewed through components from the component side 

ri-----------"~.----------, 
L~~· 0f _ 4 J 



ARTWORKS 

There are no artwork restrictions associated with the usage o~ these 
components. 

SEQUENCE EFFECT 1 

To allow for manufacturing requirements, the .020 restricted area must 
be clear of all other adjacent components. ··· 

HAND ASSEMBLY 

These components will be hand assembled if the leads are not on the 
~tandard X-Y grids ending in 3 of 8 or their equivalent. 

PROCESS INFORMATION 
... 

The asse:nbly machines require the delay line leads to be on X-Y grid 
locations ending ln 3 or 8 or their equivalent. 

Their leads will be gang clinched after all 0ther components less than 
their maximum height are assembled. 

PLANNING 

Semi-automati~ equipment for leads not mounted on the s~andard hole 
pattern is not contemplated. 

The only delay lines that are acceptable for GPI use are: 

2391190 
2391191 
2391192 

-r-;f 4 111/29/68 "i 
"oq1 •. Locte ,.~ 

2391325 
2391708 
2391714 

2391715 

• 



DESCRIPTION: Turbulator 816858 is a 4 leaded insulated component; it 
has nc electrical function. It is used as an air flow control only. 

The assembly .drawing code is "XX" for GPI and "HS" for EDT. 

PACKAGE 

SLT 
Appiicobilily 

, 

+ 
3.73s-· 015 

.365MAX 

L.120 MAX 

.182 2X 

1.125 3X 

VIEWS ARE SHOWN roR 
LAYOUT PURPOSES ONLY 
THE PART DRAWING HAS 
PRECEDENCE 

SIDE VIEW 

J __ -_~ .020::L-.oo 3 DIA 4X 

l 
JF==:y_· 

.__ __ ..1..1_ .f 
I 

SLD, MST Dept. 307: CD Ei~ 
R•sporisibility 

l of 4 
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1~E0rJIHEMENTS -- -
Turbulator leads are to be mounted in: 

"J" holes for SLT, SLD 
.031 holes for MST 4 

There are no note codes associated with this part. For CMT coding, the 
body of this part is to be coded in the "A" direction only with the leads 
parallel to the "X-X" axis. The lead and size codes are as follows: 

Size Cod~ - lx30 Lead codes - BOl, LOl~ VOl, 501 • 
LIMITS 

Turbulators must have theit· leads on the following "X-Y" grid locations: e 
SLT 3 Hi-12 x 83 and 88 Y43-178 

MST 4 3 Hi-2 wide - 2-20 pac x 16 YE-8 
MST 4 3 Hi-4 wide - 4-40 pac x 16 and 33 YE-8 

4-50 pac x 16 and 33 YE-8 
4-60 pac x 14 and 32 YE-8 

REL1\TIONSH!PS 

Due to a fixed position requirement a turbulator is not mounted adjacent 
to another turbulato=. 

,\RTWORK 

There are no artwork restrictions for· this component. · The holes used to 
mount the turbt..lator may be used as via holes, as the tui-bulator lea<'ls ax: ea 
not electrically functional. ~ 

SF.QUENCE EFFECT 

·r:1c followi'"lg illustration shows the physical minimum placement of the 
turbula t0rs and thos·e components assembled before turbulators. 

f ., of 4 
I ,-&- I• 

~ 3/l/69 
:J !Jo'• ·-
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SEQUENCE EFFECT (Cont'_'!} 

• 
MIN .1251 

I 

.1251 MIN 

9.._____.I 5) 

TOP VIEW 

L __ .__..· 
.250 
· MI,N 

~.125 
I MIN 

R/C ,-, r·, 
. - -

• 200 
MIN 

.250 
MIN 

NOTE: Turbulator axial lead~<l co::iponents mounted on a • 375 maximum 
spa~ing may be moun~ed under the turbulator. 
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~~~~-K,~-.~ ', •!.':::~~ .c'!'·l>.~·~.'?->~::.~ .. ~~ .. ~~:'.:~;.,~~J _; •'·''•%h""""'M'~0.•••••·•'''•""""' .:, .. ~<''~-«·,,..;; 

Tur bu lti tor.d arc; hr).nd as;t; f;mbled on HS~L'-~ c~i:::d z•s;~tt::m•.L:U.•'0::3 1 1<'.~adi:; :·•.re not 
clinched. 

For SLT/SLD cards it is nec0ssary to mount tu~b1!latora on "X-YR grid 
locations that end in diq i tz; 3 or 8. Turbul.<.d:~G:t.:s vdJ.l b,.:-: ass:;;or;\)).1.ed 
and the:l. r leads gz.n~; cl inched af ... ,:.r ;;~11 otheJ: components ·w.i.. th ~-:.. height 
of less than .360 are assembled. 

PI.l~NNING 

Semi-automatic equipment for gang clinchiklg turbulator leads on MST 4 
cards is not contemplated. 

For special app).ic,1tion requirements the foll('·wing t.wo mod if ie;d 
turbulators have been released: 

2 leaded -
3 leaded -

... 4 .. 7£ 4 ...... -; ... ;1-ii69~~ 
P,qt r f>~IF ~ 
""'-·~~·--II>~ ........ ~----~~ 

814319 
81'1318 ' 

• 

• 
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SECT 10 N t9B I 
Division BUMPER SPACER l 
Encrinaerina Practice ... w 

DESCRIPTION 

Bumper spacer, P/N 814139, is a device used to prevent card assemblies, 
with heavy or high components, from touching each ether when subjected 
to machine vibration. Without the use of bumper spacers heavy machine 
vibration will cause the cards to loosen from the board socket. 

The spacer is made of nylon and is pressed on to program pins, P/N 
814200 or 814?.0l. This device is to be considered as an insulated 
component. The assembly drawing code is "0 11 • 

PACKAGE 

The following illustration is for packaging purposes only, and the part 
drawing shall have precedence. 

814139 

.523 MAX • 

• 040 MAX. 

f 

MAX. 111A. 

MAX. DIA. 

S 1DE VIEW 
------- _____________ __,.... .... . ___ .._. o!~.-i..w ..., 

SLT1 ·sLD, MST : Dc:ot. 307 CD -~ 5/15/69 ' 1 of 4 l 
~pplicobilily ; """'~'''';"'Y EXDI CO'l'T ;~Dole ~Po;• j 
.-...-.-..-----------~.-.........--•......-.·~-------~-----------...--.-.~ ..... :a I WWWW 
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Hi::QU l.REYiENTS 

Dne to the card retention system fer MST 2 & 4, bumper spacers are not 
required. For SLT/SLD and MST l~ card assemblies, if vibration tests at 
the machine level determines the need, bumper spacers are to be mounted 
within the boundries outlined in the limits section. 

Bumper spacers are to be mounted in "J" holes (.040) holes. 

This device requires an "AZ 11 note on the assembly drawing. 
shall read "Due to component height of .523 max. this card 
moved prior to removal of card adjacent to component side. 
edge black mark required for 89091.::<." 

LIMITS 

This note 
must be re

Card left 
• 

Bumper spacers are to be mounted on or within the following grid locations. 
The number of bumper spacers used will be <letermined by the allowable 
mountir1g space available on each card assembly. 

A. For Card Left Edge Ce~ter Area - 1 Bumper Spacer required 

2Hix1Wide r-.l._ __ I 
SLT/SLD MST ·1 
X38-58 XOS-09 
Yll3-123 Y U-W 

2Hix2Wide 
r 

SLT/SLD 
X73-93 
Xll3-123 

HST l 
Xl2-16 
y u-w 

3Hi-12 
I 

SLT/SLD 
X73-93 
Yl73-183 

2Hix4Wide 
I 

MST l 
X24-28 
y u-w 

B. For card left edge out of center area - 2 Bumper Spacers required, 
Distance between spacers to be at a maximum. 

2Hix1Wide 2Hix2Wide 3Hi-12 2Hix4Wide 
I I SLT/SLD MST 1 SLT/SLD MST 1 SLT/SLD MST l X23-33 x:o-12 X23-68 Xl7~26 X23-68 X45-54 

ft v 

e X63-78 XO 1-011 X98-148 XOl-11 X98-148 XOl·-11 Yll3-123 y u-w Yll3-123 y u-w Yl73-183 y u-w 
RELATIONSHIP 

A relationship does not occur aR the limits prevent the bumper spacers from 
being placed next to each other. 

ARTWORKS 

No artwork restrictions apply to this component. 
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·SEQUENCE EFFECT 

The following illustration shows the physical rninirnwn placement between 
bumper spacers and: 

TOP VIEW 

.125 
MIN. 

A. Pluggable program connector 
B. SLT Module 
C. R/C Module 
D. Tubular axial leaded components 

.052 MAX. R 
SLT MODULE 814139 

1.) () 

2 PLACES 

--------
PLUGGABLE 
PROGRA:vi 
CONNECTOR 

MIN • 

--j ~.125 MIN. 
! I 

,- r:; 
I RIC MOD:JLE 

2 PLACES 

1 
I 

t--.100 MIN.(J-K HOLES)· 
I .125 MIN. c L nOLES) 

I 

r---
TABLE I 

HOLE SPACING 1 MAX. BODY 
MIN. DIAMETER 

.125 .130 

.150 .180 

J 
I 

@-- TAB~E I 

~]::(''~--,-
.175 I .230 .... 

! --.200 .280 ! 
.225 .330 

TOP VIEW 
.250 .380 _J 

~5 i~?t.rf'T'Ot-4 LW•j1 
'" :-, r;"'):~d . •*l 1 i*ZT w•o ...,..,._,am; ill IHI ~ 



SEQUENCE EFFECT (CONT'D) 

.120 MAX. DIA.-

E72J RESTRICTED AREA 

HAND ASSEMBLY 

..... 

,.060 MAX. R 

t 

TOP VIEW 

All bumper spacers a~e hand assembled. 

PROCESS INFORMATI0N ·· 

-·- Ant 

Due to the height of bumper spacers they are to be assembled 
final card testing has been made. 

PLANNlNG 

No scroi-automatlc insertion equipment is contemplated. 

5/15/69 l! of 4 
f'OQt Do I• 
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DEP 2-6230i 3 i CARD GROUND RULES 
Cat Sub!Pef I C,c,ff,, ~ --TABLES SECTION J 20 

ITIIDOOl Division 

Engineering Practice 
-

SUPPLEMENT OF STATUS 

EFFECTIVE DATE: 4/17/69 

SUBJECT: Card Layout Ground Rule Status, Suffix 3, Section 20 

This section has been updated to include requirements for MST 1, 
2 and 4. 

This update supersedes DEP 2-7047; Suffix 3, Section 20, dated 
12/31/65. 

"THIS DOCUMENT IS THE PROi-':RTY OF IBM. ITS IJSE OR 

... ~PRODUCTION IS AUTHORIZED 01•" Y FOR l>ESPONDING 

TO A ~EQUEST FOR QUOTATION Ok FOR THE PERFORM

ANCE OF WORK FOR IBM. All QUESTIONS MUST BE REFERRED 

TO THE IBM PURCHASING DEPARTMENT." 
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DEP 12-62301 3 CARD GROUND RULES 
Car Sub1/\rf ~ 

Il·Ifil~ Division TABLES SECTION } 20 

~ ¥~~;}~ 

Engineering Practice 
DECIMAL AND .025 GRIDS CORRELATION 

This table may be used for layout and checking of card assemblies. 

Once the number of grid spaces has been determined, refer to Line 
B for the number and Line A will give the decimal equivalent based 

e on the .025 grid system. 

A - Distance between grids consecutively totaled. 
B - Number of grid spaces. 

e A .025 .050 • 075 .100 • 125 .150 • 175 ~200 .225 .250 . 
B . 1 ·2 3 4 5 6 ... 7 8 9 10 

A • 275 .300 .325 ·.350 • 375 .400 .425 ~450 . .475 .. ."500 . 
• .B 11 12 13 . 14' 15 16 17 • 18 . 19. 20 

A •• 525 ~ ;550 .575 .600· .625 .650 .675 .700. .725 .750 
8 21 22 23 24 . 25 . 

26 . 27 28 2? 30 
1: 

A .775 · .BOO .825 .850 .875·. .900 .925 .950 .975 1.000 B· 31 '32 33 34 35> 36 37 . 38 39 40 

" . ·A . 1. 025 . 1.050 1.075 . 1. 100 1.125 1. 150 1.175 1.200 1.225 
. 

1.250. B 41 42 42 44 45· 46 47 ·48 49 50. 

e A 1.275 1.300 1.325 1.350 1.375 1 ;400 1.425 1.450 
. 

1.475 1.500 B 51 52 . 53 54 55 .. 56 57 58 59 60 

A J .525 1.550. 1.575 1.600 1.625 1.650 1.675 1.700 1.725 1.750 

e .s 61 62 63 64 ·65 66 . 67 68 69 70 

A 1. 77.5 1.800 1 .• 825 1.850 l .875 1.900 1.925 1.950 1.'175 2.000 8 71 72 73 74 75 76 n 78 -r :>' 80 ,., 
A 2.025 2.050 2.075 . 2. 100 2. 125 2.150 2. 175 2.200 2.225 2.250 B 81 82 83 84 85 86 87 88 89 90 

A 2.275 2.3GJ 2.325 2.350 2.375 2.400 2.425 2.450 2.47E 2.5UO 8 91 92 93 94 95 96 97 98 99 100 

A 2.525 2.550 2.575 2.600 2.625 2.650 2.675 :.700 2.725 2.750 B 101 102 103 104 105 106 107 108 109 11 (J 
;t~~' ~ 

A 2.775 2.800 2.625 2.850 2.875 2.900 2.925 2. 9.JO 2.'tl5 3.000 B 111 112 113 114 115 116 117 118 119 120 . ' SLT I SLD, MS'r CD ENCICOTT L~/17/69 11 of 9 i A~•·licobrlity 
lie sponsibiltty DEPT. 307 Po9t J 
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Col. Svbl•cl 0Svffl• I ... _§ECTJ.91;!,_, .... Ji] TABLES 

DECIMAL AND .025 GRID CORRELATION (CONTINUED) Q I .. 

• 
A 3.025 3.050 3.075 3. 100 . 3. 125 3. 150 3. 175 3.200 3.225 3.250 
B 121 122 123 124 125 126 127 128 129 130 . 
A 3.275 3.300 3.325 3.350 3.375 3.400 3.425 3.450 3.475 3.500 
B 131 132 133 134. 135 136 137 138 139 140 
A 3.525 3.550 3.575 3.600 3.625 3.650 3.675 3.700 3.725 3.750 
B 141 142 143 144 145 146 147 148 149 150 • A 3.775 3.800 3.825 3.850 3.875 3.900 3.925 3.950 3.975 4.000 
8 151 152 153 154 155 156 157 158 159 160 
A 4.025 4.050 4.075 4.100 4.125 4.150 4.175 4.200 4.225 4.250 e 
B 161 162 163 164 165 166 167 168 .169 170 

0 . 

e . 

e 

-
0 -' :'."' 

~ 

] 0~(17/69 2 Of 9 ] Po~a ......... -.. . 
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e e e e 
This Table may be used for determining the hypothenuse on triangles 
with side~ of more than .025. 

.050 

f .02~_.050 .075 .100 .125 ·ls;O .175 .200 .225 .,250 .275 .300 .325 ,350 ,375 .400 ~425 .450 .475 .500 

.02,1 .035 .056 .079 .103 .1~8 .152 .177 .202 .226 .251 .276 .301 .326 .351 .376 .401 .426 .451 .476 .501 

----- .011 .090 .112 .135 .158 .182 .2n6 .231 .255 .279 .304 .329 ,354 .378 .1103 .428 .453 .478 .502 
,•J75 ----------- .106 .125 .146 .168 .190 .214 .237 .261 .285 .309 .334 .358 .382 .407 .432 .456 .481 .506 
.100 -- ·-· ------------ .141 .16o .18o .202 .224 .246 .269 ,293 .316 .340 .3&i. ,368 .412 .437 .461 .485 .510 
.125 -------··--------------- .177 .195 .215 .236 .257 .279 .302 .325 .348 ,372 .395 .419 .443 .1167 .491 ,516 
.150 ----------------------------- .212 .230 .250 .270 .292 ,313 ,335 ~358 .381 .404 .1127 .451 .4711 .1198 .522 
.175 ------·-.. -------------··------------ .247 ~266 .285 .305 .326 .347 .369 ,391 .• 414 .437 ,460 .483 .506 ,530 
.200 ----------------------------------------- .283 .JC! .320 .340 .361 .381 .403 ,425 .447 .470 .492 .515 .539 
.225 --------------------- ... --~----------------··---- .3:..8 .336 .355 .375 ,395 .1116 .437 .459 .481 .503 .526 .51;8 
.250 ----------------------------------------------------- ,354 .372 .391 .410 .428 .451 .472 .493 .524 ,537 .559 
.275 ----------------------------------------·------------------ ,389 .1107 .426 .1145 .465 .485 .506 .527 .549 .571 
.300 ----------------------------------------------------------------- .11211 .\42 .1161 .48o .500 .520 .5111 ,562 .583 
.325 --~-------------------------------------------------------------------- .46o .478 .496 ~515 .535 .555 .576 ,596 
.3~,I') ------------------------------------------------------------------------~---- .495 .513 .532 .551 .570 .590 .610 
.375 --------------------------------------~-------------------------------------------- .530 .548 .567 .586 .605 .625 
.Jaoo 

----------------------------------------------------------------------------------------- .566 ,584 .6o2 .621 .640 
.112,; 

-------------··--------------------------------------------------------------------------------- .6o1 .619 ,637 .656 
.450 

----·------------------------------------------------------------------------------------------------ .636 .654 .673 
.475 

-------------------------------~--------------------------------------------------------------~-----------·· .672 .690 
.500 

----------------------------------------------------------------------------------------------------------------- .101 
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This Table may be used for determining the hypothenuse on triangles 
with sides of less than .025. 

.001 .1~ .003 .004 .005 .006 .()07 .co8 .009 .010 .011 .012 .013 .01~ .015 .016 .011 .018 .019 .020 .021 .022 .023 .024 .02; 

.001(""".~;,22 .0032 .t>Olil .005\ .00S: .0071 .0081 .0090 .0100 .0110 .0120 .0130 .0140 .0150 .0160 .0170 .Olflo .0190 .0200 .021C .0?20 .0230 .024C .0250 

,!)()? •••·· .0028 .0035 .0045 .:>0')4 .0063 .0071 .0082 .00<)2 .0102 .0112 .0122 .0111 .0141 .0151 .0161 .0171 ,0181 .0191 .0201 .0211 .C22l .0231 .0241 .025: 

."IOl ••••• --·-- .0042 .oo;o .0058 .0061 .0016 .0065· ,0095 .010ll .0114 .0124 .0133 .0143 .0153 .0163 .0113 .0182 .0192 .0202 .0212 .:)222 .0232 .02~2 .0252 

.t.)()J. -·-·• ----- ---·- .0()56 .00611 .0072 .OQ8o .0089 .0098 .0108 .0117 .0126 .0:36 .0146 .0155 .0165 ,0175 .0184 .Olgll .0204 .0214 .C224 .o:?33 .0243 .0253 

.:xi; ----- ----- ----- ----· .0071 .0078 .0086 .0094 .0103 .0112 .0121 .0130 .0139 .0149 .0158 .0168 .0177 .0187 .0196 .0206 .0216 .0226 .023; .02~5 .0255 

.006 ••••• --··· -~-·- ··--- --·-- .00135 .00<}2 ,0100 .Olo8 .0117 .0125 .0114 .0143 ,0152 .0161 .0171 .018o .0190 .01~9 .0209 .0218 .0228 .0238 .0247 .0257 

.007 ----- ----- ----- ----- ----- ----- .0099 .0106 .0114 .0122 .0130 .0139 .0148 .0156 .0165 .0175 .0184 .0193 .02!)2 .021J .0221 .C2ll .0240 .0250 .026o 

.008 ----- ----· ----- ----- ----- ----· ----- .0111 .0120 .0128 .0116 .0144 .0153 .0161 .0170 .0179 .0188 .0197 .0206 .021~ .0225 .023~ .0243 .0:?')3 .0262 

• ()09 ----- ----- ----- ----· ...... ----- ----- ----- .0121 .0134 .(142 .0150 .0158 .0166 .0175 .0184 .0192 .0201 .<>:!10 .0219 .0228 .0238 .C247 .0256 .0266 

·,0101 ----- ----- ----- ----- ----- ----- ----- .0141 .0149 .0156 .0164 .0172 .Ol8o .0189 .0197 .~6 .0215 .0224 .0233 .0?42 .0?51 ,o;>6o .0269 

.0155 .0163 .0170 .0178 .0186 .019'1 .0202 .0211 .0219 .0228 .0237 .0246 .0255 .0264 .027)' 
.011 

.OU' ----· ··-·· ----- ··-·· --··· ----- ----·· ----- ·-·-· ••••• ----- .0170 .01n .0184 .0192 .0200 .0208 .Ol!l6 · .0225 • 0233 .02'•2 .()251 .0<'59 .0?68 .C277 

.013 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- .01811 .0191 .0198 .0206 .0214 .0222 .0230 .0238 .0247 .0255 .0264 .0273 .0282 

.014 ----- ··---- ----- ----- ....... ----- ----- ----- ----- ----- ----- ----- ----- .0198 .0205 .0213 .0220 .0228 .0230 .02114 .0252 .0?61 .0269 .0?79 .0286 

.015 

.0161 

.017 

.on 
-~ 

·°"l 
.C.l-4 

.025 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- .021f .0219 .0227 .02)4 .0242 .0250 .0258 .0266 .0275 .028) .()291 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ---·- ----- :02~ .0233 .02~1 .0248 .0256 .0264 .0272 .02Bo .cr.?88 .0297 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- .0240 .0248 .0~5 .0262· .0270 .0278 .0286 .029~ .0302 

----- ---··- ----- ----- ----- ----- ----- ----- -----
----- ----- ----- ----- ----- ---·- ----- ----- ----- -----

.0251& .0262 .0269 .0211 .02811 .0292 .0300 .0308 

.0269 .0276 .0283 .0291 .0298 .03~ .0)14 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- .0283 .0290 .0297 .03~ .0312 .0320 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ---------- ----- ----- ----- ----- ----- ----- -----
----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
----- ----- ----- ----- -·-·· ----- ----- ----- ----- ----- ----- ----- ----- -----

----- ----- ----- ...... ----- ----- ....... ----- ----- ----- ----- ----- ----- ----- ----- ... ___ -·--- -----

.0297 .030l< .0311 .0319 .03<'6 

.0311 .0318 .03?6 .0333 

.0325 .0}32 .0]40 

.O)J9 .0}46 

----- ----- ----- .035J 
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TABLES ·, SECTION 20 Cal. . :subjtet Sufl11 

SL~ X grid distances by decimal and .025 increment. This Table may 
be used for che-cking and layout of card assemblies. 

2.185 
2.210 
2,235 
2.260 
2.285 
2,310 
2,335 
2.360 
2,385 
2.410 
2.435 
2.460 
2,485 
2.510 
2.535 
2.560 
2.585 
2.610 
2.635 
2.660 
2.685 
2.710 
2.735 
2.760 
2.785 
2.810 
2.835 
2.860 
2.885 
2,910 
2,935 
2.960 
2,985 
3,010 
3.035 
3,060 
3,085 
3,110 
3,135 
3,160 
3.185 
3.210 
3.235 

\]I 

x64 
X63 
x62 
X61 
X60 
X59 
X58 
X57 
x56 
X55 
X54 
X53 
X52 
X51 
X50 
X49 
Xl+8 
X47 
Xl~6 
x45 
x44 
X43 
X42 
X41 
x4o 
X39 
X38 
X3'"( 
X36 
X35 
X34 
X33 
X32 
X31 
X30 
X29 
X28 
x27 
X26 
X25 
X24 
X23 
Y.22 

/[\ 

/ 

' 
1.110 
1.085 
1.oco 
1.035 
1.010 

,985 
.960 
.935 
.910 
.885 
.860 
.835 
.810 
.785 
.760 
.735 
,710 
.685 
.660 
.635 
.610 
.585 
.560 
,535 
.510 
.485 
.460 
.435 
.410 
.385 
.360 
.335 
,310 
.285 
.260 
.235 
.210 
.185 
.160 
.135 
.110 
.085 
.060 

BOTTOM EDGE 
OF CARD 

...... 
7 

2.160 x65 
2.135 x66 
2.110 x67 
2.08~ X68 
2.060 X69 
2.035 X70 
2.0:0 X71 
1,985 X72 
1.960 X73 
1,935 X74 
1,910 X75 
1.885 1.(6 
1.860 

~~ 1.835 
1.810 Af9 
1.785 X80 
1.760 X81 
l,735 X82 
1.710 X83 
1.685 X84 
l,660 X85 
1.635 x86 
1.610 X87 
l,585 X88 
1.560 X89 
l.535 X90 
::... 510 X91 
1.485 X92 
1.460 X93 
1.435 X94 
1.410 X95 
1.385 1x96 
1,360 X97 
1.335 X98 
1.310 X99 
1.285 XlOO 
1.260 x10:1 
1.235 Xl02 
1.210 Xl03 
1.185 Xl04 
1.160 Xl05 
1.135 X106 
1.110 X107 

TOP EDGE 
OF CARD 

1.1 35 
60 .060 Xl49 3.235 
85 ,085 Xl48 3.210 

1.1 
1.1 

10 .110 Xl47 3.185 
35 .135 X146 3.160 
60 .160 Xl4') 3.135 
85 .185 X144 3.110 

.1.2 
1.2 
1.2 
1.2 
1.3 10 .210 Xl43 3.085 

35 .235 Xl42 3.060 
60 .260 Xl41 3.035 
85 .285 Xl40 3.010 
10 .310 X139 2.985 
35 ,335 Xl38 2.960 
60 .360 Xl37 2.935 
85 ,385 Xl36 2.910 
10 .410 X135 2.885 
35 .435 Xl34 2.860 
60 .460 X133 2.835 
85 .485 X132 2.810 
10 ,510 Xl31 2.785 
35 .535 Xl30 2.760 
60 .560 X129 2.735 
85 .585 XJ.28 2.710 
10 .610 Xl27 2.685 
35 .635 Xl26 2.660 
60 .660 Xl25 2.635 
85 .685 Xl24 2.610 
10 ,710 X123 2.585 
35 ,735 x1.22 2,560 
60 ,760 x:21 c,535 
85 ,785 X120 2.510 
10 .810 Xll9 2.485 
35 ,835 XllS 2. ,~60 

1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1,8 
1.8 
1.8 
1.8 
1.9 
1.9 

60 ,860 Xll'T, 2 • .'..J.35 
85 ,885 Xll6 2.410 

1.9 
1.9 

10 ,910 X115 2,385 
35 ,935 Xll4 2,360 
60 ,960 X113 2.335 
85 .985 X1:2 2.3"'.0 

2.0 
2.0 
2.0 
2.0 
2.1 10 1.010 Xlll 2.285 

35 1.035 XllO 2.260 
60 1.060 Xl09 ~.235 
85 1.08.5 X108 C'.. 2} 0 

2.1 
2.1 
2.1 

.._,_ -" 
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.------<;: .... 
0 r--~ ... ') 

r-
f76 '1.400 '- \. ( (_) _") Y'( 5 ' l . 3' ( j 2.738 .038 Yl81~~4 .100 

2. '(80 Y74 1.350 2. ·713 Y77 1. L~25 .063~ lt Yl83 4.075 2.813 YT3 1.325 2.6881 "'{78 1.450 .088 Yl82 4.050 
<lJ 2.B3H Y'T2 1.300 ' 2.663. Y79 1.475 .113 Yl81 4.025 

.Q 2.863 Y71 1.275 2.638 Y80 1.500 .138 YJ.80 4.000 
~ 2.888 l~(O 1.250 2.613 Y81 1.525 .163 Yl79 3.975 . 
l'\1 2.913 Y69 1.225 2.588 Y82 1.550 .188° Yl78 '_) 9~0 ..) • :::> El 2.938 Y68 1.200 2.563 Y83 1.575 • 213:;; Yl 77 3.925 (!) 2.963 Y6'l 1.175 2.538 Y84 1.600 .23c;u Yl76 3.900 r-f 

...0 2_988 Y66 1.150 2.513 vss 1.625 . 263 Ll.. Yl 75 3.875 l'\1 ~ -
E-i 3.013 Y65 1.125 2.488 Y86 1.650 .2880 Yl 74 3.850 • (/) 3.038 Y6lt 1.100 2e463 vs~ 1.675 .313w Y173 3.825 ·.-1 3.063 Y63 1.075 2.438 Y.s l.7CO • 338 {!) Yl 72 3.800 ..c: 3.088 Y62 1.050 2.413 Y89 l .'"(25 .363~Yl71 3 '"'75 E-t 

0 ( I 3.113 Y61 1.025 2.388 Y90 1. 750 .388 Yl70 3.750 e . 3.138 Y60 1.000 2.363 Y91 1.775 .413tY169 3.725 .µ 
~ 3.163 Y59 .975 2.338 Y92 1.·800 .438wY168 j.700 Q) . . 3 .188 Y58 .950 2.313 Y93 1.825 .463 ...Jy167 3 .675 El Ul 
Q) Q) 3.213 Y57 .925 2.288 Y94 1.850 .488 Yl66 3.650 H ·r-1 
Ur-f 3.238 Y56 .900 2.263 Y95 1.875 .513 Yl65 30625 .~~ 3.263 Y55 .875 2.238 Y96 1.900 .538 Yl64 3 .,600 Q) 3.288 Y54 .850 2.213 Y97 1.925 .563 Yl63 3.575 I.{') (/) 

N tll 3.313 Y53 .825 2.188 Y98 1.950 .588 Y162 3.550 0 l'\1 3.330 Y52 .Boo 2.163 Y99 1.975 .613 Yl61 3.525 • 
'O 3.363 }:51 .·775 2.138 YlOC 2.000 .638 Yl60 3.500 'O H 

s:: (lj 3.388 Y50 • 750 2.113 YlOl 2.025 .663 Yl59 3.475 0 liJ u 3.413 Y49 • 725 2.088 Yl02 2.050 .688 Yl58 3.450 r-1 4-1 3.438 Y48 .700 2.063 Yl03 2.075 .713 Y'l57 3.425 l'\1 0 
g 3.463 Y47 .675 2.038 Yl04 2.100 .738 Yl56 J.400 •r-1 .p 3.488 Y46 .650 2.013 Yl05 2. J.25 .763 Yl55 3 .375 u ::J 

. (J) 0 3.513 Y45 .625 1.988 Y106 2.J 50 .788 Y154 3.350 'O ~ 
nj 3.338 Y44 .600 1.963 Yl07 2 .175 . .813 Yl53 3.325 e ~r-f 3.563 Y43 .575 1.938 Yl08 2.200 .838 Y152 3.300 .Q 

'O 3.588 Y42 .550 1.913 Yl09 2.225 .863 Yl51 3.275 (/) s:: 
Q) liJ 3.613 Y41 .525 1.888 YllO 2.250 .888 ~150 3.250 0 3.638 Y40 . 500 1.863 Ylll 2.275 .913 Y149 3.225 ~ lJl 
lt1 ~ 3.663 Y39 .475 1.838 Yll2 2.300 .938 Yl~L~ 3.200 e .µ ·r-1 
(/) ~ 3.68B Y38 o .450 1.813 YD3 2.325 .963 Ylli'T 3 • .L75 •.-1 u 3 .'{13 Y37 ~ .425 1.788 ;{114 2.350 .988 Yl46 3 • J_ .:)0 'O Q) 

..c: 3.738 Y36 o .4oo 1.763 Y115 2.375 1.013 y11+5, 3 .125 'O 0 
•.-1 3.763 Y35 Ll.. • 375 1.738 Yll6 2.400 1.038 Yl44 3.lCO MM 3.788 Y34 o .350 l". 713 Yll'( 2.J-1-25 1.063 Yl43 3.075 lJlO 

4-1 3.813 Y33 w .325 1.688 Yll8 2.450 1.088 Yl42 3.050 >t 
'O 3.838 Y32 g .300 1.663 Yl19 2 .4·75 1.113 Yl41 3.025 8 Q.) 

3.863 1.638 Yl20 2.500 1.138 Yl40 3.000 H Ul Y31 w .275 
U) ::s 3.888 Y30 I- • 250 1.613 Yl21 2. 525 1.163 Yl39 2.97~ 3.913 Y29 :r: • 225 J .588 Yl22 2.550 1.188 Yl38 2.950 3.q38 Y28 ~ .200 1.563 Y123 2.575 1.213 Y137 2.925 

3.963 Y27 0:: .175 1.538 Y124 2.600 1.238 Yl36 2.S'CO 3.988 Y26 I .150 1.513 Yl25 2.625 l.2631f135 ? ~7--.v,? 
4.013 Y25 l .125 l .ll-88 Yl26 2.650 :1 .• 238 Yl311- 2.850 -4.038 Y24 .100 . 1.463 Y127 2.67::, 1.313 Yl33 ') ,... '5 ~ .uc.. 
4.063 Y23 ~075 1.438 Y128 2. ·roo 1.338 Yl32 2.cvo 
4.088~y22 , .050 i.1a3 Yl29 2.725 1.36J Yl31 2.718 

l l.38v Yl3C~ 2 •· j 
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SLT 
------288 

283 
278 
273 
268 
263 
258 . 
253 
248 
243 
238 
233 
228 
223 

----218 
213 
208 
203 
1)8 
193 
188 
183 

-M 

178 
173 
168 
163 
158 
153 

Ii~~ 
138 
133 
128 

ri,, 123 
0 118 
~ 113 

108 
103 
98 
93 
88 
a3 178 
73 
68 
63 

~ 58 
0 53 
~ 48 

r-ILH 
28 .__L.__ 23 

--------------------------

MST 
4 WIDE 
01 

THE FOLLOWING ILLUSTRATION IS FOR 
CORRELATION BETWEEN THE MST (ALPHA
NUMERIC) AND SLT {NUMERIC) GRID -
NUMBERING SYSTEMS. 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

.40 
41 
42 
43 
44 
45 
46 
47 
48 
1;9. 
50 
51 
52 
53 
54 

MST 
2WIDE 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 MZT 

CARD SIZES SHOWN ARE BASED ON CORNER 
HOLE LOCATIONS FOR STANDARD HOLE 
PATTERNS. 

REF- INDICATES MANUAL SLT ASSEMBLY 
DRAWING ONLY 

SLT 
----183 

178 
173 
168 
163 
158 
153 

H 
::i:: 

M 

148 
143 
138 
133 
128 

Iii~ 
113 
108 
103 

~ 98 
93 
88 
83 

68 

MST 
--9------. 

8 
7 
6 
5 
4 
3 
2 
1 
z 
y 
x 

~I 
U I 

"l' ,1 

s 
R 
Q 
p 

N H 
M ::i:: 

L N 

K 

I 
H (/) 

::i:: -x 
M <( 

14 
15 
16 

. 1 WIDE 
01 

I~~ 
I 63 I 58 

J 
H 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

53 
~ 48 

43 
I r-1 38 

~LLH 

G 
F 
E I 

~J_ 
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t tub!ect Svlfi• SECTION j 2 Q TABLES 

DISTANCE FROM y GRID DIS'l'ANCES BY DISTANCE FROM 0 LEFT CARD EDGE DECIMAL AND .125 INCREMEN'l'S RIGHT CARD EDGE 
f .MST 2 HIGH 3 HIGH! IGRIDl jMST i, 2 AND 4 wf51TI • 2.575 4.075 A .075 

2.450 3.950 B .200 
2.325 3.825 c .325 . 2.200 3.700 D .450 
2.075 3.575 E .575 
1.950 3.450 F .700 
1.825 3.325 G .825 
1.700 3.200 H .950 • 1.575 3.075 J 1.075 
1.450 2.950 K 1.200 
1.325 2.825 L 1.325 
1. 200 2.700 M 1.450 
1.075 2.575 N 1.575 e .950 2.450 p 1.700 

.825 2.325 Q 1.825 

.700 2.200 R 1.950 

.575 2.075 s 2.075 

.450 1.950 T 2.200 

.325 1.825 u 2.325 

.200 1.700 v 2.450 

.075 1.575 w 2.575 
1.450 x 2.700 
1.325 y 2.825 

0 1.200 z 2.950 . 
1.075 1 3.075 

.950 2 3.200 

.825 3 3.325 

.700 4 3.450 

.575 5 3.575 e .450 6 3.700 . 

.325 7 3.825 

.200 8 3.950 

.075 9 4.075 

e 

-
'J \. :.; 
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I 
• a 

TABLES 

DISTANCE FROM 
TQP CARD EDGE 

MST AND WIDE 
.085 
.210 
.335 
.460 
.585 
.710 
.835 
.960 

1.085 
1.210 
1.335 
1. 460 
1. 585 
1.710 
1.835 
1.960 
2.085 
2.210 
2.335 
2.460 
2.585 
2.'710 
2.835 
2.960 
3.085 
3.210 
3.335 
3.460 
3.585 
3.710 
3.835 
3.960 
4.085 
4.210 
4.335 
4.460 
4.585 
4.710 
4.835 
4.960 
5.085 
5.210 
5.335 
5.460 
5.585 
5.710 
5.835 
5.960 
6.085 
6.210 
6.335 
6.460 
6.585 
5.710 

I. L- ' 

'1CARD GROUND RULES DEP 2-6230 3 

SECTION 20 Cot, Subject Su!fi& 

X GRID DISTANCES BY 
DECIMAL AND .125 INCREMENTS 

GRID WIDE 2 WIDE 
01 6.710 3.210 
02 6.585 3.085 
03 6.460 2.960 
04 6.335 2.835 
05 6.210 2.710 
06 6.085 2.585 
07 5.960 2.460 
08 5.835 2.335 
09 5.710 2.210 
10 5.585 2.085 
11 5.460 1.960 
12 5.335 1.835 
13 5.210 1.710 
14 5.085 1.585 
15 4.960 1.460 
16 4.835 1.335 
17 4.710 1.210 
18 4.585 1.085 
19 4.460 .960 
20 4.335 .835 
21 4.210 .710 
22 4.085 .585 
23 3.960 .460 
24 3.815 .335 
25 3.710 .210 
26 3.585 .oas 
27 3.L~60 
28 3.335 
29 3.210 
30 3.o8:; 
31 2.960 
32 2.835 
33 2.710 
34 2.585 
35 2.460 
36 2.335 
37 2.210 
38 2.')85 
39 1.960 
40 1.835 
41 1. 710 
42 1.58.'1 
43 1.460 
44 1.335 
45 1.210 
46 1.085 
47 .960 
4 c . 835 
49 .710 
50 .585 
51 .460 
52 .335 
53 • 210 
54 a 085 

DISTANCE FROM 
BOTTOM CARD EDGE 

WIDE 
1.460 
1.335 
1.210 
1.085 

.960 

.835 

.710 

.585 

.460 

.335 

.210 

.085 
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