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“Multi-Chip Packages” or MCP is a terminology used within
National Semiconductor Corp. Outsiders refer to the same
type of packaging as “Few-Chip Packages” or FCP (pro-
posed by MCC) or low-end Multi-Chip Modules (MCM).

MCP refers to a packaging configuration containing at most
five (5) chips, connected via wirebonds to a multilayer circuit
board, and protected by either a molded encapsulant or a
low-cost ceramic package. In the simplest case, dies can be
attached to a die paddle without a substrate, and inter-die
communication is achieved through die-to-die wirebonding.

Itis as if all the chips were integrated into one single die and
packaged as such, since the same form factor and footprint
are kept to facilitate subsequent board assembly operations.
Thus, this quasi-integration of functions is transparent to the
end-user who only sees the end-product as one single pack-
age. MCPs can also incorporate the use of passive compo-
nents.

A key feature of MCP is the use of standard packages as a
vehicle for low-end MCM applications. This allows the end
user to readily incorporate MCP solutions since the test,
handling, and mounting equipment already exist in the in-
dustry.

Being one version of the MCMs, MCPs benefit from the
same advantages that MCMs offer, namely:

e Improved Performance: closer positioning of the dies
on the substrate and shorter interconnection lengths
should enhance system speed dramatically.

e Higher Integration Density: substituting several pack-
ages for one slightly larger but single package, should ei-
ther free board real estate for other use or help reduce
the board size.

e Lower Power Consumption: smaller drivers are
needed resulting in lower power consumption.

* Mixed Signal Applications: ~MCP allows the integration
of chips made from different technologies in one pack-
age.

e Lower Cost: cost savings result from fewer packages
with a fewer number of leads, a simplified board layout,
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and the feasibility of mixed technologies in the same
package. Smaller risks are associated with MCPs com-
pared to MCMs since existing package and board as-
sembly equipment and technologies are used. For in-
stance, the same CAD design software for board layout
can be extended to MCP substrate design, standard
pick-and-place tooling can be used for die placement, the
same leadframe outline can be applied eliminating the
needs for new molds or trim and form tooling, and test
sockets and even shipping containers for MCPs fitting the
form factor of single chip packages can be readily de-
ployed.

¢ Time-to-Market: inserting several dies into the same
package allows much faster introduction of the product
into the market compared to integrating all the desired
functions on a new single chip. The latter can still be
achieved provided that the product needs and volume
forecasted are warranted. Thus, MCP finds a special
niche in packaging, acting as transitory stage between
product needs and chip integration. The timely introduc-
tion is most important since the highest profit margins are
always achieved in the early stages of the product life
cycle.

Aside from offering products in MCP configuration, Na-

tional Semiconductor will also work with customers to

design and manufacture their requirements using this

technology.

Four types of MCPs are currently offered by NSC. The type

numbers increase with the complexity of the package, and is

summarized in Figure 1.

¢ Type 1: Multiple dies with die-to-leadframe bonding. No
substrate.

¢ Type 2: Multiple dies with die-to-die bonding. No sub-
strate.

¢ Type 3: Multiple dies with jumper chip. No substrate.

e Type 4: Multiple dies on substrate.
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Multi-Chip Packages

MCP Types

Type 1: Multiple Dies, No Substrate Die-to-L/F Wire Bonding

MS011801-1

Type 2: Multiple Dies, No Substrate Die-to-Die Wire Bonding

MS011801-2

Type 3: Multiple Dies, Jumper Chip
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Type 4: Multiple Dies on Substrate
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FIGURE 1. Schematic of the four types of MCPs offered by NSC. The MCPs can be obtained in a variety of packages.
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MCP Types (continued)

The MCP can be configured in the following eight classes of
form factors with the relevant pin count:

1. Molded plastic thru-hole packages.
2. Molded plastic surface mount packages.

3. Molded thin packages.

LIFE SUPPORT POLICY

Molded PGAs and LGAs.
Cavity packages (non-hermetic).
Ceramic thru-hole packages.
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Ceramic PGAs.

Ceramic surface mount packages.

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a

significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

safety or effectiveness.
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.

sabexoed diyd-nin



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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