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1.0 Introduction

The Hybrid Microcircuit Assembly manufacturing process parameters
have been established in order to bring about their recognition
and control. The list is of generic thin film, thick film and
multi-chip modules constructed with multi-layer green tape alumi-
na and substrates. The list starts with substrate fabrication and
progressing through to final assembly, inspection, and test. Once
the parameters have been fully recognized and completely de-
scribed, progress can be made in regulating the parameters. This
regulation will bring about cost effective requirements and a
higher quality product. Another benefit will come from knowing
the parameters that need further scrutiny. The possible combining
of manufacturing functions or techniques can in the future change
the parameters but the new parameters can be compared with the
old.

There are eleven separate categories in the list and they are
defined as follows:

OPERATION NUMBER - provides a four digit number to identify
process steps. Will be used for process flow analysis and
throughput calculations.

PROCESS DESCRIPTION - identifying name of process step.

PROPERTY - primary manufacturing properties of the process.

UNITS OF MEASURE -the units of measure of the process parameters.
TYPICAL VALUE/RANGE - the typical value or range of values of the
generic process parameters.

SPC FORMAT - the method of measuring and tracking the process
conditions for statistical process control.

DATA (ACQUISITION) - the typical method or equipment for fabrica-
tion, assembly, inspection and test in today's hybrid microelec-
tronic manufacturing facility.

PROCESS TYPE - the typical method or equipment for fabrication,
assembly, inspection and test in today's hybrid microelectronic
manufacturing facility.

CONTROLLING DOCUMENT - the contractually imposed specification,
applicable to the process operation or to the specific property
in that operation.

CAD (LAYER) - nomenclature specified in the "IGES HMA Application
Protocol" for the process or the specified property.

IDEF (NODE) - the IDEF node(s) being specified in the "IGES HMA
Application Protocol".
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2.0 Thin film manufacturing process parameters

After having selected the substrate material, the next step in
the fabrication of thin film microcircuits is the deposition of
metals or metal compounds onto the substrate. These metals ulti-
mately provide the conductor and resistor patterns and functions.
Typically, a substrate is coated sequentially with a layer of
resistive material, a barrier metal layer, and a top conductor
layeir. These layers are relatively thin ranging from 200A to
20,000A. The layers are deposited by one of the following meth-
ods, Vapor Deposition, Direct Current Sputtering, Radio-Frequency
Sputtering, and Reactive Sputtering or variations of the process-
es. The following is a list of processing parameters used for
thin film substrates for Hybrid Microcircuits. An attempt has
been made to keep the list generic so as it does not represent
anyone manufacturers processing ways.
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Hybrid Microcircuit Assembly
Manufacturing Process Parameters
Data List

3.0 Thick film manufacturing process parameters

Thick film circuits are produced by the screen-printing process.
Silk mesh screening is good for sign making but is not used in
electronics manufacturing because of its dimentional instability
and poor abrasion resistance. The mesh of choice is stainless
steel, though sometimes synthetic fibers such as Dacron (polyes-
ter) or Nylon (polyamide) are used. The three key processes used
to fabricate thick-film circuits are; screen-printing, drying and
firing. The following is a list of processing parameters used for
thick film substrates for Hybrid Microcircuits. An attempt has
been made to keep the list generic so as it does not represent
anyone manufacturers processing ways.
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Hybrid Microcircuit Assembly
Manufacturing Process Parameters
Data List

4.0 Multi-chip module manufacturing process parameters

As the multichip module (MCM) strives to become the electronics
industry's next generation hybrid microcircuit, manufacturing
companies are busy seeking out the best materials and processes
available to build the powerful, high speed MCM's. Three (3)-mil
line and space technology increases interconnect density, im-
proves performance and reliability, and keeps costs under con-
trol, all using existing hybrid methods. The 3-mil technology is
very compatible with green tape processes because it allows the
use of highly conductive precious metals (in this case, gold).
Green tape is made of a slurry combining ceramic fillers with a
glass matrix to form a green (unfired) tape. This tape can be cut
to different lengths and stacked to form the multilayer hybrid.
Using a green tape system to laminate a dielectric to a ceramic
substrate is similar to producing a multilayer printed circuit
board only in a thick film format. The following is a list of
processing parameters used for MCM's. An attempt has been made to
keep the list generic so as it does not represent anyone manufac-
turers processing ways.
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