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Foreword

The developments over the past 8–10 years reflected in this
document have resulted in a variety of new materials,
structures, and interconnect methodologies. This ‘‘smorgas-
bord’’ of MCM technology is shown in Figure F–1. The
selection of the elements that make up a structure to meet
the systems level needs initially appears to be a difficult
problem in the current environment. However, the choices
available should be viewed as part of the beauty of this
technology.

Initially, system requirements should be developed on a
hierarchal basis. A simple high-level breakdown of a sys-
tem is shown in Figure F–2. System requirements for cost,
reliability and performance must be clearly understood in
the context of the application and system environment. In
this way, requirements are logically developed and an
understanding of their interrelationships can be inferred or
modeled.

The complexity of an MCM structure demands the devel-
opment of requirements for the structure from system level
considerations. The next step is to work with system parti-
tioning concepts that make sense in terms of system cost
and performance. For example, the designer should ques-
tion whether it makes sense to use single chip packaging,

manufacture a single module an a 10.2 cm [4 in] substrate,
or four modules on a 5.1 cm [2 in] substrate. Perhaps the
answer is the latter when cost is compared to performance
requirements for the system. This process of system parti-
tioning may require an iteration or two following the initial
technology selection in order to develop accurate costs as
the process of developing a module-based system
progresses.

Following the development of system requirements and
partitioning, a specific module can be synthesized which
meets the systems needs through a balancing of module
attributes related to cost, performance, and reliability. At
this point, IPC-MC-790 can become a useful tool in under-
standing the various module options and the relationship of
these attributes to a potential structure. this is done through
the use of comparisons of interconnect and substrate prop-
erties, manufacturing costs and other criteria for MCM-L,
MCM-D, and MCM-C as defined in section 1 of the docu-
ment. Table F–1 shows these various module attributes and
their relative weights for these general categories.

The selection of a general category is initially made
through comparing system requirements to module
attributes. This should be done in a quantitative fashion

IPC-790-f-1

Figure F–1 MCM options
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IPC-790-f-2

Figure F–2 Electronic system packaging hierarchy
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Table F–1 Multichip Module Parameter Complexities

Parameter
Thick-film

MCM-Circuits
Thin-film MCM-D

circuits MCM-L circuits

Performance Medium High Medium

Design flexibility, digital Medium High Medium

Analog High High Low

Plastics Low Low Medium

Power dissipation High High Low

Frequency limit Medium High Medium

Voltage Swing Medium Medium Low

Size Small Smallest Small

Package density Medium High Medium

Reliability High High High

Circuit development time (prior to prototype) 1- 2 month 2-3 month 1 month

1:1 design transfer from bench Yes Yes Yes

Turnaround time for design change 2 weeks 4 weeks 2 weeks

Part cost, low quantity High Impractical Medium

High quantity Medium Medium Low

Cost of developing one circuit Medium High Low

Capital outlay Low Medium Low

Production setup and tooling costs Low Medium Low
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Section One
Technology Overview

1.0 INTRODUCTION

Electronic packaging continues to focus on the ever
increasing need for higher electrical speed and higher inter-
connection density. In existing packaging concepts using
printed board assemblies and individually packaged inte-
grated circuits, performance may be sacrificed because of
the signal path length needed to interconnect the semicon-
ductors contained in the various packages.

In contrast to the above, improvements in speed, reliability,
and density accompany the use of unpackaged integrated
circuit chips on fine line interconnection substrates. A func-
tional, packaged module exhibiting these attributes will be
called a ‘‘Multichip Module’’ (MCM), and is the subject of
this document. A variety of materials and techniques may
be employed in creating an MCM. In section 2.0, various
approaches are categorized, and the reader is led through a
decision-making process to assist in the selection of the
proper MCM technology for a given set of technical
requirements. Later sections provide detailed information
regarding each technology type.

The balance of this introduction discusses the drivers
toward use of MCM’s, and the type of problems which
may be resolved via MCM technology. The following key
point should be assimilated: total cost is minimized when
the best technological choice is made for packaging and
interconnection.

There is an important drive to increase density in order to
make the product smaller. Space restrictions exist in end-
use environments ranging from aircraft to laptop computers
and hand-held TVs. Another driver is the potential cost
reduction available from reduction in material usage, or
even from less real estate being employed, as may be the
case in telephone exchanges. Table 1–1 shows MCM selec-
tion according to various market segments.

The heart of electronic performance capability is the inte-
grated circuit and the increasing levels of integration being
achieved. To capitalize on IC capability, we have already
seen the move to surface mount packages with fine pitch
I/O. For the same reason, direct attach, such as TAB, Flip-
Chip, and Chip-On-Board, are also becoming important
interconnection techniques.

Observations indicate that when single I/C chip mounting
is used, a trend exists toward one package per 6.45 sq. cm.
[1 sq. in] of substrate compared to 0.2 to 0.5 per 6.45 per
sq. cm. [1 sq. in] for packaged I/Cs. Under these circum-
stances, the I/O count of the package becomes the major
determinant of the interconnect density required. Figure
1–1 shows just how these individual IC chip I/Os are
expected to increase.

While not totally separate from the density considerations,
the issue of system speed presents some major challenges

Table 1–1 Characterization of Selected MCM Market Segments

Segment Drivers Personality Price Elasticity

Electronic T&M Precision Industrial Moderate

Logic Analysis Precision, Miniaturization Industrial High

Global Positioning &
Surveillance

Miniaturization
Miniaturization

Military
Commercial

Moderate
High

Communications Satellites Miniaturization Commercial Low

Telephone Miniaturization Commercial Very High

Smart Sensors
Weapons Systems
Automotive Control
Robotics

Miniaturization
Miniaturization
Miniaturization

Military
Consumer
Industrial

Moderate, Low
Very High
Moderate

Computing Systems
Strategic/Tactical
Mgmt. Info. Sys.
Scientific Models

Speed
Speed
Speed

Military
Commercial

Industrial
Academic

Government

Low
Moderate

Low

Image Processing Speed, Miniaturization Industrial Moderate

Engineering Workstations Speed Industrial Very High

Laptops/Notebooks Miniaturization Consumer Very High
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