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FOREWORD

This standard is intended to provide information on the
detailed requirements for organic Laminated Multichip
Module (MCM-L) design. All aspects and details of the
design requirements are addressed to the extent that they
can be applied to the unique requirements of those designs
that use organic rigid (reinforced), organic flexible (unrein-
forced) materials or organic materials in combination with
inorganic materials (metal, glass, ceramic, etc.) to provide
the structure for mounting and interconnecting unpackaged
die.

The information contained herein is intended to supple-
ment generic design requirements identified in IPC-2221.
When coupled with the generic design input, it should
facilitate the selection process of the materials and the
detailed organic structure fabrication technology necessary
to meet the engineering design objectives.

The selected component mounting and interconnecting
technology for the physical Mounting and Interconnection
Structure (MIS) should be commensurate with the require-
ments provided and the specific focus of this sectional
document.

A description of what is an MCM-L and what permutations
can be accomplished by mixing other MCM technologies is
important to understand to ensure proper design. A detailed
description is also provided on the identification of the
product in terms of the materials and processes used to
manufacture the MCM-L. Other forms of multichip mod-
ules are identified in order to establish the relationship with

these technologies (i.e., MCM-C, MCM-D), and the design
principles contained herein.

Differences between semiconductors, modules and boards
relate to their application and are defined as:

ASIC Application Specific Integrated Circuit represents a
semiconductor device intended to satisfy a unique complete
circuit function.

ASEA Application Specific Electronic Assembly repre-
sents printed board assemblies consisting of electronic
components attached to an interconnecting substrate,
intended to perform a complete circuit or electronic func-
tion.

ASEM Application Specific Electronic Module represents
a grouping of components intended as a subassembly or
super-part that will be interconnected on an ASEA.

Because of the similarity between various techniques, an
attempt to describe the variation between Chip-on-Board
(COB) and Multichip Modules (MCM) is described to
reflect that:

COB products are ASEAs intended as a complete elec-
tronic assembly, using unpackaged chips in whole or in
part, which will perform a total electronic function. COB
assemblies usually plug into a mother board. For example
a PC card can be a COB assembly.

MCM products are ASEMs intended as a super-part or
subassembly that will be mounted on an interconnecting
structure or substrate.
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1.0 SCOPE

This standard establishes requirements and other cons
ations (thermal, electrical, electromechanical and mecha
cal) for the design of organic mounting structure used
interconnect chip components, which in combination for
the completed functional Single Chip Module (SCM-L
MCM, or MCM-L assemblies.

1.1 Purpose The purpose of this standard is to establi
design principles and recommendations thatshall be used
to produce the appropriate class of multichip module
assembly. Unique design requirements for multichip mo
ules and multichip module assemblies intended for milita
electronic equipment applications will be noted as su
andshall be fabricated by a supplier that has been qualifi
by the appropriate agency unless otherwise agreed to c
tractually.

1.2 Documentation Hierarchy Document hierarchy shall
be in accordance with generic standard IPC-2221.

1.3 Presentation Presentation shall be in accordanc
with the generic standard IPC-2221.

1.4 Interpretation Interpretation shall be in accordanc
with the generic standard IPC-2221.

1.5 Classification of Products Classification of products
shall be in accordance with the generic standard IPC-22
and as follows:

1.5.1 Assembly Types Assembly types are defined as:

Single-sided/Double-sided —Multiple bare and/or chip
scale packaged die assemblies analogous to single
double sided printed board assemblies.

Cavity Structures —Multiple bare and/or chip scale pack
aged die assemblies in which the components are pla
into cavities fabricated in the interconnecting structure.

Stacked Structure (includes 3-D memory packages)
Multiple bare and/or chip scale packaged die assemblie
which components are placed one on top of another.

Embedded Structures —Multiple bare and/or chip scale
packaged die assemblies in which components are emb
ded within the interconnecting structure requiring lamin
tion over bare die and subsequently interconnected.

Multi-Mounting Structure —Combination of any above
assembly types.
r-

-

d

d

-

1.5.2 Packaging Density The assembly of uncased o
bare chips on substrates has become popular mostly du
the ability of such assemblies to reduce the area needed
interconnecting substrates. The ideal limit for such asse
bly would be to place all the chips tightly together, withou
any space in between. This would result in 100% of Pac
aging Efficiency, a ratio of silicon area to the substrate ar
Naturally, 100% efficiency is not achievable, but this rat
is still useful in ranking various substrate construction
bare chip attachment methods.

Table 1-1 shows the different feature resolution capab
ties, i.e., line widths and spacings, for the MCM-L moun
ing structure construction and their respective wiring de
sity capability.

Table 1-2 tabulates the total substrate area needed to p
16 chips (10 mm x 10 mm) on a MCM-L mounting struc
ture using four typical chip wiring methods.

1.5.3 Producibility Level Although multichip modules
are usually high density interconnecting structures of ba
chips, there are times when only a few bare chips are n
essary to accomplish the goal of the multichip modu
designer. In these instances interconnection area relate
the amount of area of silicon die occupied on the modu
Thus a general approximation has been made in the th
levels as to the percentage of silicon area occupied on
interconnecting substrate.

The three MCM levels and their associated silicon ar
densities are:

Level A General Design Complexity—Preferred
(<40% area density)

Level B Moderate Design Complexity—Standard
(40 - 70% area density)

Table 1-1 MCM-L Wiring Capability

Typical wiring
capability

cm/cm 2 layer
Typical

signal plane
Total wiring

capability cm/cm 2

Standard 15 4S 8S 60 30

Extended 25 4S 8S 100 200

Sequential 30-50 2S 4S 60/100 120/200

Table 1-2 MCM-L Area (mm 2) for 16 Chips
(10 mm x 10 mm)

Flip
Chip

Wire
Bond

Flip
TAB

Reg
TAB

MCM-L S/S 2500 6200 7000 8400

MCM-L D/S 1800 4300 4900 5900
1
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Level C High Design Complexity—Reduced
(>70% area density)

1.6 Terms and Definitions The definition of terms use
hereinshall be as specified in IPC-T-50 or as listed belo

Organic Multichip Module (MCM-L) —A packaged
assembly of unpackaged or minimally-packaged com
nents mounted on an interconnecting structure or subs
which is fabricated using primarily printed board manufa
turing processes and organic materials.

2.0 APPLICABLE DOCUMENTS

The following documents form a part of this standard
the extent specified herein. The revision of the documen
effect at the time of solicitationshall take precedence.

2.1 Institute for Interconnecting and Packaging Elec-
tronic Circuits (IPC)1

IPC-T-50 Terms and Definitions for Interconnecting a
Packaging Electronic Circuits

IPC-CC-110 Guidelines for Selecting Core Constructio
for Multilayer Printed Wiring Board Applications

IPC-L-125 Specification for Plastic Substrates, Clad
Unclad, for High Speed/High Frequency Interconnectio

IPC-MF-150 Metal Foil for Printed Wiring Applications

IPC-CF-152 Composite Metallic Materials Specificatio
for Printed Wiring Boards

IPC-FC-232 Adhesive Coated Dielectric Films for Use
Cover Sheets for Flexible Printed Wiring

IPC-D-279 Design Guidelines for Reliable Surface Mou
Technology Printed Board Assemblies

IPC-D-310 Guidelines for Phototool Generation and Me
surement Techniques

IPC-D-317 Design Guidelines for Electronic Packagin
Utilizing High-speed Techniques

IPC-D-325 Documentation Requirements for Printe
Boards, Assemblies, and Support Drawings

IPC-D-350 Printed Board Description in Digital Form

IPC-AM-372 Electroless Copper Film for Additive Printe
Boards

IPC-A-600 Acceptability of Printed Boards

IPC-TM-650 Test Methods Manual
2
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Method 2.1.1 Microsectioning

Method 2.1.6 Thickness, Glass Fabric

Method 2.6.3 Moisture and Insulation Resistance
Rigid, Rigid/Flex and Flex/Printed Wir-
ing Boards

IPC-ET-652 Guidelines for Electrical Testing of Printed
Wiring Boards

IPC-SM-782 Surface Mount Design and Land Patter
Standard

IPC-SM-785 Guidelines for Accelerated Reliability Testin
of Surface Mount Solder Attachments

IPC-SM-786 Procedures for Characterizing and Handlin
of Moisture/Reflow Sensitive ICs

IPC-CC-830 Qualification and Performance of Electrica
Insulating Compound for Printed Board Assemblies

IPC-SM-840 Qualification and Performance of Permane
Polymer Coating (Solder Mask) for Printed Boards

IPC-2221 Generic Standard on Organic Printed Boa
Design

IPC-2510 Series

IPC-2511 Generic Requirements for Implementation
Product Manufacturing Description Data and Transf
Methodology

IPC-2513 Drawing Methods for Manufacturing Data
Description

IPC-2514 Printed Board Manufacturing Data Descriptio

IPC-2515 Bare Board Product Electrical Testing Da
Description

IPC-2516 Assembled Board Product Manufacturing Da
Description

IPC-2518 Parts List Product Data Description

IPC-2615 Printed Board Dimensions and Tolerances

IPC-4101 Laminate/Prepreg Materials Standard fo
Printed Boards

IPC-6015 Performance Requirements for Organic Mult
chip Module (MCM-L) Mounting and Interconnecting
Structures

J-STD-001 Requirements for Soldered Electrical and Ele
tronic Assemblies
1. Institute for Interconnecting and Packaging Electronic Circuits, 2215 Sanders Road, Northbrook, IL 60062.


