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1.0 Scope
This guide is intended to be used by circuit designers,

packaging engineers, printed board fabricators, and pro-

becoming more complex as today’s electronics technolo-
gies are available in greater switching speed and higher
density per chip. Individual chips have greater numbers of

curement personnel so that all may have a common under-connections in smaller chip package sizes. To take maxi-

standing of each area.

The goal in packaging is to transfer a signal from one

device to one or more other devices, through a conductor.

mum advantage of device density and speed, designers
must pay much more attention to problems of electromag-
netic wave propagation phenomena associated with trans-
mission of switching signals within the system. New

High-speed designs are defined as designs in which thedesign disciplines and design strategies are needed. Con-

interconnecting properties affect circuit performance and
require unique consideration.

2.0 References

The following standards contain provisions which, through
reference in this text, constitute provisions of this docu-
ment. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and par-

trolled impedance circuit boards are a part of this strategy.

Interconnection and the packaging of electronic compo-
nents primarily have been the domain of mechanical
designers who were concerned with such factors as weight,
volume, power, and form factor with interconnections
specified in to/from wire listing or net lists. Electrical con-
ductor signals were routed with only a few concerns, that

ties to agreements based on this standard are encouraged @°htinuity was maintained between points, conductors had

investigate the possibility of applying the most recent edi-
tions of the standards listed below.

IPC T-50 Terms and Definitions for Printed Circuits

IPC-L-108 Specification for Thin Laminates, Metal Clad
Primarily for High Temperature Multilayer Printed Boards

IPC-L-109 Specification for Glass Cloth, Resin Preimpreg-
nated (B-Stage) for High Temperature Multilayer Printed
Boards

IPC-L-115 Specification for Plastic Sheet, Laminated
Metal Clad for High Temperature Performance Printed
Boards

IPC-TM-650 Test Methods Manual
T.M. 2.5.5.7 Characteristic Impedance and Time Delay
of Lines on Printed Boards by TDR

IPC-D-317 Design Guidelines for Electronic Packaging
Utilizing High-Speed Techniques

IPC-2220 Design of Organic Printed Boards and Printed
Board Assemblies

sufficient copper for the current and clearance was main-
tained to prevent voltage breakdown. Aside from providing
a good electrical path, the electrical performance of the
signal was not a major concern.

Advances in digital integrated circuits have introduced new
devices with extremely fast rise times which are housed in
high density microelectronic packages. In order to optimize
system performance, these devices require a wiring tech-
nology that supports high density interconnection and, at
the same time, provides superior electrical performance.

With recent advances in semiconductor processing technol-
ogy, CMOS outputs have output impedance approaching
the ECL (5-6 ohms) and can switch 50 ohm lines in as little
as 1 nonosecond from one logic level to the other, a swing
of 5 volts. These fast edges demand all of the concern nor-
mally given the GaAs and ECL logic families.

3.1 Device Selection

Device technology options include TTL, Schottky TTL,
CMOS, ECL and GaAs, each with its own set of power
requirements, operating temperature range, density of chip,
input impedance, output impedance, signal threshold lev-
els, noise sensitivity, response time and output pulse rise/

The references presented in the bibliography may provide fall time. Many designs will have mixed technology where

more comprehensive treatment of the subject.

3.0 Engineering Design Overview
Packaging of electronic equipment has traditionally been

SMT and through-hole packaging is intermixed with TTL,
CMOS and ECL logic that may require multiple line
widths (impedance values) on the same circuit layer or may
compromise on a single conductor width that can provide

an area for mechanical considerations. Packaging design ienough margin for the different logic families.

1. The test method has been included for convenience.




