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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to DFM & DFE
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for his particular need. Existence of such Standards and Publications
shall not in any respect preclude any member or nonmember of IPC from manufacturing or sell-
ing products not conforming to such Standards and Publication, nor shall the existence of such
Standards and Publications preclude their voluntary use by those other than IPC members,
whether the standard is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their
adoption may involve patents on articles, materials, or processes. By such action, IPC does
not assume any liability to any patent owner, nor do they assume any obligation whatever to
parties adopting the Recommended Standard or Publication. Users are also wholly responsible
for protecting themselves against all claims of liabilities for patent infringement.

Why is there
a charge for
this standard?

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. Standards allow manufacturers, customers, and suppliers to understand one
another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the
standards development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and
participates in committee activities, typesets and circulates document drafts, and follows all
necessary procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards, why
not take advantage of this and the many other benefits of IPC membership as well? For more
information on membership in IPC, please visit www.ipc.org or call 847/790-5372.

Thank you for your continued support.

©Copyright 1999. IPC, Northbrook, Illinois. All rights reserved under both international and Pan-American copyright conventions. Any
copying, scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and
constitutes infringement under the Copyright Law of the United States.
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2.0 References – change paragraph title toApplicable
Documents

Remove references toIPC-L-108, IPC-L-109 and IPC-L-
115.

Insert reference toIPC-4101 Specification for Base Mate-
rials for Rigid and Multilayer Printed Boards.

3.3.1 Board Design – Second paragraph, second sentenc
change to: ‘‘... on the same wiring layer as orthogon
routing may allow ...’’

Fourth paragraph, add bullet: ‘‘ • minimize crosstalk’’

3.4 Performance Requirements – On last line, change
‘‘AC’’ to ‘‘analog’’

Table 2 Typical data for some logic families – Change
heading ‘‘Wavelength’’ to only be over ‘‘In free space’’
and ‘‘In FR-4’’ columns. Insert ‘‘Critical Length ’’ head-
ing over ‘‘1⁄2 Rise FR-4’’ column.

Table 3 Propagation time in various materials – Last col-
umn change heading ‘‘VELOCITY ’’ to ‘‘ PROPAGA-
TION DELAY ’’

In legend, change BT to Bismaleimide.

3.4.12.3 Ring Back – First sentence, change to: ‘‘... or
exceeding the logic threshold, then recrossing the ...’’

4.0 Design of Controlled Impedance Circuits – Third
paragraph, change second sentence to: ‘‘However, this m
also result ...’’

Fourth paragraph, change third sentence to: ‘‘... design
IC’s and can affect how many receivers may be ...’’
y

4.2.2 Embedded Microstrip, Figure 4d – formula for C0

is missing a ‘‘)’’, change to:

C0 =
[1/(H + T)/ln(1−0.6897(εr’ + 1.41))]

√εr’
in pF/in

Change definition ofεr’ to read ‘‘is the effective relative
permittivity...’’

Add definition:εr is the relative permittivity

4.2.4 Dual (Asymetric) Stripline, Figure 4f – formula for
C0 is missing a ‘‘)’’, change to:

C0 =
2.82εr

lnF2H − T
(0.268W + 0.335T)G

in pF/in

4.3 Balanced Line Configuration – Fourth paragraph, las
sentence, change end to read: ‘‘but CMOS and TTL log
do not, except line drivers.’’

4.7 Controlled Impedance Coupon Design Rules –
Change the first sentence of item b) to read: ‘‘Have a co
tinuous power/ground over and under the conductor.’’

Change item m) to read: ‘‘ ... impedance conductor to t
grid shall be 2.5 mm minimum and the pattern length ..

Omit the word ‘‘etch’’ from item o)

9.2.1.3 Rise Time & Bandwidth Requirement – First
paragraph, change last sentence to read ‘‘System rise t
(tr) in nanoseconds and bandwidth...’’
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Insert Figure 8a:

IPC-2141-8a

Figure 8a Typical Differential Impedance Connection Patterns
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Replace Figure 10 as follows:

IPC-2141-10

Figure 10 Impedance Control Test Coupon
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Replace Figure 11 as follows:

IPC-2141-11

Figure 11 Impedance Control Test Coupon

SINGLE IMPEDANCE TEST COUPON
PROBE PATTERN 1A
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PROBE PATTERN 2
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DUAL IMPEDANCE TEST COUPON
PROBE PATTERN 3
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1.5 mm Finished Hole Diameter

1.5 mm Signal Land Diameter
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Replace Figure 14 as follows:

IPC-2141-14

Figure 14 Typical TDR Test Set Up, Unbalanced Line

Pulse
Generator

Loop-Thru

50 ohm  
50-ohm  Ref.

Circuit Under Test

B

SAMPLING
OSCILLOSCOPE

Z0 = 50 
1+ p
1- p
Replace Figure 16 as follows:

IPC-2141-16

Figure 16 Typical TDR Test Set Up, Balanced Line
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