UNCLASSIFIED

AD NUMBER: AD0861045

LIMITATION CHANGES

TO:

Approved for public release; distribution is unlimited.

FROM:

Distribution authorized to U.S. Gov't. agencies and their contractors;

Export Control; 1 Oct 1969. Other requests shall be referred to the Air Force
Rome Air Development Center (EMNRR), Griffiss Air Force Base, New York
13440.

AUTHORITY

RADC USAF LTR, 17 SEP 1971

THIS PAGE IS UNCLASSIFIED








































3.2 FAILURE MOIE MULTIPLIERS

The failure mode multipliers for complex devices are determined by

linear extrapolations of each failure mode listed in Table I , on a per

gate, per bond, and total area basis. To establish a base for the multi-

pliers, a three-gate circuit with a 1h-lead package is considered. The

date are on Philco-Ford circuits PL969, PL962, PL929, and PAT022. This

circuit was chosen because it is a simple circuit, has a high usage, and

its failure mode distribution is identical to the one listed in Table I.

This triple nand gate has three inputs per gate and has a total chip area

of 2000 square mils. The multipliers to project the percent contribution

of each failure mode on a per gate, per bond, etc., basis are given in

Table II.
TABLE II
FAILURE MOLE DISTRIBUTION BREAKDOWN
FAILURE MOIE MULTIPLIER (%)

Metallization 8.4 per gate

Hermeticity 0.74 per pin or 0.0052 per square

mil if circuit dim. are given

Bond Failures 1:4 per bond
Photolithographic Defects 6.2 per gate

Contact Cut Resistance 4.2 per gate

Wire Defects 0.36 per wire

Channeling 1.5 per gate

Foreign Material

Miscellaneous
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0.00175 per square mil

0.0007 per square mil
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TABLE VI

COMPLEXITY FACTORS FOR
STANDARD AND COMPLEX MICROCIRCUITS

Complexity logic Input Description (per function)
Factor "¢ or Number of Leads (per package)
Basic Single Gate up to 4 inputs
Buffer 1 input
Single Gate 4 to 8 inputs
1 Dual Gate up to 4 inputs
Expander up to 5 inputs
NAND/NOR Gate up to 5 inputs
AND/OR Gate up to 5 inputs
Dual Inverter any
Triple Gate up to 4 inputs
Exclusive OR Gate up to 4 inputs
Triple NAND Gate up to 3 inputs
Triple NAND/NOR Gate up to 3 inputs
NAND/NOR with Emitter
Follower up to 6 inputs
Adder any
2 Quad Gate up to 4 inputs
Dual Expander up to 4 inputs
Dual NAND/NOR Gate up to 5 inputs
Quad Inverter Driver any
Triple NAND/NOR with
Emitter Follower up to 4 inputs
Simple Flip-flop 2 inputs
Pulse Exclusive-OR any
JK Flip-flop with
Preset AND/OR Clear any
Dual Exclusive-OR Gate up to 4 inputs
3 Ope Shot Multivibrator
JK/R-S Flip-flop
Quad NAND/NOR any
Dual Simple Flip-flop 2 ioputs
RS Flip-flop/counter any
" Ripple Counters any
Dual JK Flip-flop with
Preset AND/OR Clear any
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TABLE VI continued

Complexity Logic Input Description (per function)
Factor Tg or Number of Leads (per package)
5 16-32 Gates (SSI) up to 20 leads
6 32-64 Gater (MSI) up to 30 leads
7 64 Gates or Greater (LSI) greater than 30 leads

These complexity factors appear to be reasonable at this time and vary according

to the criteria established for standard IC's.
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