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The Principles of In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
» Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market » Keep people out
* Contain simple (simplified) language * Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

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.

IPC Position It is the position of IPC’s Technical Activities Executive Committee (TAEC) that the use and
Statement on implementation of IPC publications is voluntary and is part of a relationship entered into by
Specification customer and supplier. When an IPC standard/guideline is updated and a new revision is pub-
Revision Change lished, it is the opinion of the TAEC that the use of the new revision as part of an existing
relationship is not automatic unless required by the contract. The TAEC recommends the use
of the lastest revision. Adopted October 6. 1998
Why is there Your purchase of this document contributes to the ongoing development of new and updated
a charge for industry standards. Standards allow manufacturers, customers, and suppliers to understand one
this standard? 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 2000. IPC, Northbrook, lllinois. All rights reserved under both international and Pan-American copyright conventi q¢
Daruments

copying, scanning or other reproduction of these materials without the prior written consent of the copyright holde s <r'ctly proh

constitutes infringement under the Copyright Law of the United States. b S0 5 _Document Sharing Hub
Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 23:37:16 MDT

Full document details: IPC IPC-JPCA-68012000


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

@c IPC/JPCA-6801

JPCA Terms and Definitions, |
Test Methods, and Design
Examples for Build-Up
Printed Wiring Boards

WENATIoy,

Developed by the HDI Committee of the Japan Printed Circuit
Association (JPCA) and adopted by the HDI Committee (D-40)
of IPC

Users of this standard are encouraged to participate in the
development of future revisions.

Contact:
IPC
2215 Sanders Road
Northbrook, lllinois
osbigiond Documents
Tel 847 509.9700 Document Sharing Hub
Copyright Association Connecting Electronics Industries FaX 847 5099 798
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 23:37:16 MDT

Full document details: IPC IPC-JPCA-68012000


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

IPC/JPCA-6801

January 2000

Acknowledgment

Any Standard involving a complex technology draws material from a vast number of sources. While the principal members
of the HDI Committee (D-40) and the Build-Up PWB Committee of the Japan Printed Circuit Association (JPCA) are shown
below, it is not possible to include all of those who assisted in the evolution of this standard. To each of them, the mem-

bers of the IPC extend their gratitude.

IPC HDI
Committee

Chairman
Bob Neves
Microtek Laboratories

Technical Liaison of the
IPC Board of Directors

Stan Plzak
Pensar Corp.

Peter Bigelow
Beaver Brook
Circuits Inc.

JPCA Build-Up PWB
Committee

Chairman
Kanji Ohtsuka
Meisei University

JPCA Build-Up PWB
Committee

Secretary
Setsuo Noguchi
NEC Toyama Ltd.

IPC HDI Committee
David R. Backen, Honeywell
Advanced Circuits, Inc.

Erik J. Bergum, Polyclad Laminates,
Inc.

Larry W. Burgess, MicroPak
Laboratories, Inc.

Theodore Edwards, Honeywell, Inc.
Dennis Fritz, MacDermid, Inc.

Stanley Glukh, BFGoodrich Specialty
Chemicals

Ceferino G. Gonzalez, E. 1. du Pont
de Nemours and Co.

JPCA Build-Up PWB Committee
Kouji Ikawa, CMK Circuit
Technology Center Corp.

Satoshi Itaya, Oki Electric Industry
Co., Ltd.

Kazuaki Shiraishi, Matsushita
Electronic Components Co., Ltd.

Bernd Guenther, STP Elektronische
Systeme GmbH

Marshall 1. Gurian, Coates Circuit
Products

Mason Hu, Hadco Santa Clara, Inc.
Paul H. Kydd, Parelec LLC

Ulrich Lacher, Ciba Specialty
Chemicals AG

Billy Lung, Lucent Technologies
Inc/Bell Labs

Toyotaro Shinko, Hitachi Chemical
Co., Ltd.

Tadashi Takai, Motorola Japan Ltd.

Yoshinori Takazaki, Ibiden Co., Ltd.

Eiji Takehara, Taiyo Ink Mfg. Co.,
Ltd.

Clifford R. Maddox, The Boeing Co.

Brian C. McCrory, Delsen Testing
Labs

Cameron T. Murray, 3M Co.

David Rooke, Viasystems Canada,
Inc.

Russell L. Smith, Ciba Specialty
Chemicals Corp.

Michael K. Weinhold, Du Pont
International S.A.

Toshio Nakamura, Airex, Inc.

Yasuharu Nojima, Chiba Specialty
Chemicals K.K.

Yoshitaka Fukuoka, Toshiba Corp.
Yoshizumi Satoh, Toshiba Corp.
Shogo Mizumoto, IBM Japan, Ltd.

Documents

a1
Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC IPC-JPCA-68012000

————PoecumentSharing Hub

Licensee=Hong Kong Polytechnic University/9976803100
Not for Resale, 05/12/2015 23:37:16 MDT


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

January 2000 IPC/JPCA-6801

Table of Contents

1 SCOPE ...t 1 43 Water Absorption Property .........cccocceveveienens 5
2  APPLICABLE DOCUMENTS .. | 4.3.1 PUIPOSE oot 5
432 Test SPECIMEN ....eovvenvieiiiiieieiieee e 5

3 DEFINITIONS OF STRUCTURES AND TERMS ....... 1 433 Test EQUIPMENt ....ocooveeeiiiiiieiecieceeec e 5
3.1 SEUCTUIES 1o ! 434 Procedure ........coceoveiiiiiniieee 5
3.2 Terms and definitions —.....ooooooerrsiicnrssnns 1 4.3.5 Remarks ..o 5
3.2.1 General ..o 1 4.4 DIYING PIOPEILY -rrrrererreeereeeerre e 5
3.22 Planer BOard.oouvevvevssvmessssmssssssssssmsssssinens ! 4.4.1 PUIPOSE .ot 5
323 Module Board..........ccccoevieeiiiiiiiniieiieieeie e 1 442 Test SPECITEN wevrrreeeerseeeeeseeeoese e 5
33 DSIZN e 1 443 Tost EQUIDMENE <vvveovveoeeeeeoeseeseeee oo 6
3.3.1 Build-Up Via/MIiCrovia.........ocvvevmesssmsessssrers ! 4.4.4 ProCedUre ......cooveveeveeieeeeieeeeeeeee e 6
332 Conformal Via ......cccooeveeeiieniiiiieieciceeeeee e 1 45 TOMHC TMPUFLY —evreeeeoes oo 6
333 Filled Via ...ccooiiniiiiiiiccnceccccee 1 451 PUIDOSE cvvvereoeeeeoe oo sessseee s 6
334 Stacked Via.....oocooievieviiieicieeeeee e 1 452 Test SPECITEN ~evrrreeeerseeeeeseeeoese e 6
3.3.5 SKIP VI& coeiiiiiieeee e 1 453 Test BQUIPICNE «.ovoooe v 6
3.3.6 Hole-Plugged Base Via .......cvvevmvsssmessssnens ! 454 ProCedUIE ....oovevieieiieieieeiiieiereee e 6
3.3 Via TOP LA, 1 4.5.5 Remarks ........ccooveviiieiieiicieeee e 6
3.38  Via Bottom Land....occoooiivrsiivnssinsns I 46 FIEKIDILY oo 7
3.39 B ! 4.6.1 PUIPOSE .ot 7
3.4 MaNUACTUTING ovorsse 2 4.6.2 Test SPECIMEN ...veevveiieiiieireieieee e 7
34.1 Laser Vid.....coocvevoveevieniecieeie e 2 463 O R 7
342 Photo Via ....ccoooiiiiiieecieee e 2 4.6.4 Procedure ..o 7
343 Stud Via e 2 465 Remarks ..o 7
3.5 Testing and INSPECON. w.vvvvssvvvvssrersssrnssssenens 2 4.7 Dielectric Constant ..........cccceeeeveerenienienieenienns 7
3.5.1 Via Bottom Trench .......ooucvmvvvevnisssmnessssnens 2 4.7.1 PUIPOSE .o 7
3.5.2 Acceleration Factor (AF) ... 2 4.7.2 Test SPECIMEeN.....ecveeeeieiiieiieiieeieeiee e 7
4 TEST METHODS FOR BUILD-UP/HDI 473 Test EQUIPMENt ......coovvvvieiieiicieeeeeie e 7
MATERIALS ... 3 474 Procedure oo 7

4.1 Coeflicient of T'hermal Expansion - 4.7.5 Remarks ......coooieiiiiiie e 8

Thermomechanical Analyzer
(TMA) Method .....oovveeiiieeeeeeee e 3 5 TEST METHODS FOR BUILD-UP PRINTED

4.1.1 PUIPOSE .o 3 BOARDS ...t 8
412 TeSt SPECIMEN .....ovourivernieriieeeireeiseeeieeieene. 3 5.1 Coefficient of Thermal Expansion (CTE) ...... 8
413 Test EQUIPMENt ...........oovvveveeeeeeeeeeeeeeeeeeenn. 3 5.1.1 PUIPOSE oo 8
414 ProCedUIE ... 3 5.1.2 Test SPECIMEN........evevieieieeiireeicce e 8
4.1.5 NOES vttt 4 5.1.3 Test EQUIpment ......c..ccceceveveieicncicincnceeen 8
4.1.6 Remarks ..o 4 514 Procedure .......ocoevenieiiinincen 8
4.2 Mechanical Properties ...........cccocvevevvevirreennnnn. 4 5.1.5 NOLC ettt ettt 8
4.2.1 PUrpoSe ...c.oovieiiiiiiiiciec 4 5.1.6 Remarks ......ccoooiiiiiiiieieeeee e 8
422 Test SPECIMEN ...veevveviiieieeeeiecieee e, 4 5.2 Water Absorption Property .........ccccccoeevevveenens 8
423 Test EQUIPMENt ...oovvevveeieiieieeeiee e 4 5.2.1 PUIPOSE .ot 8
4.2.4 Procedure .......ccoovveieviieiiieeeeeeee 4 5.2.2 Test SPECIMEN.......covievieiierieieieieie e 8
4.2.5 NOES ..t 5 523 Test EQUIPMENt ......oovvevieieiiieieceeeeee e 8
4.2.6 Remarks................. RO 5 524 Procedure ..o D.chments

—— DocumentSharing:Hub
Copyright Association Connecting Electronics Industries 1
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 23:37:16 MDT

Full document details: IPC IPC-JPCA-68012000


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

IPC/JPCA-6801 January 2000

5.2.5 Remarks .....c.cooveiiieniieiineceee e 9 6.3.5 Remarks ......ooovveiiiiieeieeeeceeeeee e 15
53 Drying Property ......ccccoveevveniienieneeniceieeneene 9 7 RELIABILITY TEST METHODS 15
2?; ium(;se s 3 71 Thermal Shock Test (in Air) ..o 15
3. €St SPECIMEN.....ouviiiiiiiiiiiiiiiiiiniiiieeeeee
7.1.1 PUIPOSE ..ot 15
533 APPATALUS .o 9 P
534 P d 9 7.1.2 Test Board.......ccceeviieieeiieieiecceeeeeeeee 15
3. TOCEAUIE ..eveiiiit et
535 R N 10 7.1.3 Test EQUIPMENt.......ooveeviieiieieiieeeiecieeee e 15
3. CIMATKS ...ttt
7.1.4 Test Method ....ooveeeiieiiieeee e 15
5.4 Tonic IMPUTILY .oooovveiiiieeieeee e 10 est Method
541 Purpose 10 7.1.5 Evaluation.......c.cccoeevevieiiniecieciecieee e 16
542 Test SPECHNEN oo 10 7.1.6 INOLES ettt 16
543 O 10 7.1.7 Remarks ......ooovveiiiiieeiecceceee e 16
544 Procedure 10 7.2 Bias Test at High Temperature and High
T T HUumidity ...oooocoeeniiieieecee e 16
54.5 Remarks ........coooeviiieiiieeieeet e 10 791 PUFDOSE oo 16
5.5 Characteristic Impedance ...........cccoevevveeenenne 10
551 P 10 7.2.2 Test Board.......cccoeeeierienieeieieeeeeeeee 16
5. UTPOSE eveeeeenreeeeeneeereeneeeseeneeseeensenseeseesseessenseens )
552 Test BOAN.coovooooooeseoeseseseses e o 33 TestBQUIPMENL 17
553 O 10 7.2.4 Procedure ........cccoevievieiiieiieeeeee e 17
554 Procedure .o 10 7.2.5 Evaluation .........ccoeeeverienieeieceeee e 17
555 REMATKS oo 10 7.2.6 INOTES oo 18
56 Flatness oo 10 7.2.7 Remarks ......ccooovvevieniiiiiiee e 18
5.6.1 PUIPOSE v 10 7.3 High Temperature Shelf Test ..........ccocoovenne. 18
5.6.2 Test Board.......ccoooeveeveviieieieieeeeceeeee 11 7.3.1 PUIPOSE .ooviiiieeieieeieeeeet e 18
5.6.3 Test EQUIPMENt ......ocvovvieveieeieiieieieeeeceene 11 73.2 Test Board.......cccocveieieieieiieiieieieeeiee e 18
5.6.4 Procedure .........cccoeiieiieiiiiiecieee e 11 733 Test Equipment ................................................ 18
5.6.5 NOES .oviieieiecccee 11 734 Test Procedure ..o 18
:6.6 REMAIKS oovosoess 735 Evaluation e 18
6 TEST METHODS FOR G BUILD-UP PRINTED 7.3.6 INOLES weieeiieeiee ettt e 19
BOARD ......ooiiiiiie s 11 737 Remarks 19
6.1 Peel Strength of Conductor Layer ................. 11
6.1.1  PUIPOSC..veereeeeeeeeeeeseeeeseeeeeeseeeeeseeseseseeseseons 11 8 DESIGN EXAMPLE ... 19
6.1.2 Test Board .........oooovvveieiiiiiiiiieiiiee e 12 9 DESCRIPTION (CONTlNUED DISCUSSION
6.1.3 Test EQUIPMENt ........c.ovveveveeirieeeeeeieereeeeea, 12 ITEMS)/BACKGROUND OF DEVELOPING
JPCA STANDARD FOR BUILD-UP PRINTED
0.14  Procedure ..o 12 BOARDS .......cc...ccccccccmmmvverrorverersessssssssorreeeeoo 23
6.1.5 Remarks ..o 13 91 Test Pattern oo 23
6.2 Pull-Off Strength of Pads ........cccovevviiennnen. 13 91.1 Test Pattern for Thermal Shock Test
6.2.1 PUIPOSE ..ot 13 (IN AIL) e 23
6.2.2 Test Board .......ccooevieeiiieiiiieeeeeceeees 13 9.1.2 Test Pattern for High-Temperature and
6.2.3 Test EQUIPMENt .....c.ocvivvieieeiieieieeieeie e 13 High-Humidity Bias Test ......ccocooocovocmvversccnn 23
6.2.4 Procedure 14 9.1.3 Test Pattern for High Temperature
6.2.5 Remarks B StOTAE TESt «.v.voveveveeevreeeieeereeeeeeeeeeereeeeesnas 24
2. e s 9.9 Description of Accelerated Test ............. 24
6.3 Thermal Resistance Test for Packaging .
Build-Up Printed Boards ...........cccocovvevevenene. 14 9.2.1 Acceleration of Thermal Shock Test
TN AIE) e 24
6.3.1 PUIPOSE .o 14 ( ) . . .
922 Acceleration of Bias Test at High
6.3.2 Test Board..........cooovvviiiiiiiiiiiiieieee e 14 Temperature and ngh Humldlty .................... 25
6.3.3 Test Equlpment ................................................ 14 923 Acceleration of Storage Test at Hlﬁ
6.3.4 Procedure ......cooevveieieiiicieeeeeeee e 15 Temperature ..........coeeveesiiveeiveennnnd ocuments

————PoecumentSharing Hub

Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 23:37:16 MDT

Full document details: IPC IPC-JPCA-68012000


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

January 2000 IPC/JPCA-6801

Figures Figure 6-4  Example of Test Pattern ...........ccccocoeeveevnnne 13
Figure 3-1  Structure EXamples ............ccccoeeueueecccccernnn. 2 Figure 6-5  Example of Test Terminal .14
Figure 3-2  Names of Via PaMS .........oovveovvererereeeessreesennns 3 Figure 6-6  Test for Conductor Pull-off Strength ................ 14
Figure 3-3  Thickness of Insulating Layer in Figure 9-1 Example of Test Pattern for a Large
BUIIA-UP Part ....o.ooooooo oo 3 Pad Crack ..o 23
Figure 3-4  Dimensions of Line/Pad............ccccccvvvevevernnn.e. 3 Figure 92 Example of a Test Pattern for Migration
. . . within a Layer (Comb Shaped)..........ccccceenneee. 24
Figure 3-5  Filled Via .....ooeiiiiieeieeee e 3 . o
) ) Figure 9-3  Example of Test Pattern for Migration
Figure 3-6 Stacked Vias........ccccoviveiiiiiee e 3 between Layers (Large Area Patterns) ......... 24
Figure 3-7 Landless Via ... 3 Figure 9-4 Example of Test Pattern for Migration
Figure 3-8 Via Bottom Trench .......ccceeveveevieciiiieiecieeeea 3 between Layers (Large Area Pattern
. . - F= La Lo I I T U 24
Figure 4-1 Water Absorption Characteristics ...................... 5
. ) . I Figure 9-5  Example of Test Pattern for Migration
Figure 4-2 Drying Characteristics.......... between Via (Land) and Lin .................... 25
Figure 4-3  Pattern for Measuring Dielectric Constant ........ 7 Figure 9-6  Example of Test Pattern for Migration
Figure 5-1  Measurement of the Thermal Expansion between Via PTHS .........ccooovevereeiceeeeee 25
Coefficient of Printed Board Figure 97  Normal Logarithmic Probability PIOt .............. 26
Figure 5-2  Water Absorption Characteristics ..................... 9
Figure 5-3  Drying CharacteristiCs..........cccevviriiiiiiieiiene, 9
Figure 5-4  Construction of Test Board for Characteristic Tables
Impedance Measurement..............ccwssovvveess 10 Table 7-1  Standard Acceleration ...........ccccocveviiiiiiniincnnn. 17
Figure 5-5  Example of Measuring Points for Printed
Board Flatness.........ccccocovriiiiiiiiiciie e 11 Table 7-2  Conditions Used to Calculate
Figure 6-1  Test Pattern on Conductor Layer to Acceleration Factor ..........cccoooiiiiiiiiiiiiiceiieee 17
be Tested Table 9-1  Dimensions for Testing Migration
Figure 6-2  Test for Conductor Peel Strength..................... 12 Within @ Layer.......ccooeveiiiee e 24
Figure 6-3  Example of Conductor Peel Strength Table 9-2  Dimension of Test Pattern for :
Measurement .........ccocoeviiiiiiiiiiieic e 13 Migration between PTHSs.........ccccoooiiiiiiiiinne 25
Documents
————PocumentSharingHub
Copyright Association Connecting Electronics Industries v
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 23:37:16 MDT

Full document details: IPC IPC-JPCA-68012000


http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000
http://www.avadocuments.com/doc/ipc-ipc-jpca-6801-2000

January 2000

IPC/JPCA-6801

Terms and Definitions, Test Methods, and
Design Examples for Build-Up/High Density
Interconnect (HDI) Printed Wiring Boards

1 SCOPE

This standard specifies printed wiring boards (PWBs)
manufactured by the build-up process used primarily for
electronic equipment (hereinafter build-up/high density
interconnect (HDI) PWBs). The build-up/HDI PWB, as
referred to herein, is defined as the printed board that is
built up progressively with the conductor layers and insu-
lating layers using techniques such as plating and printing.
The build-up/HDI PWBs include substrates for semicon-
ductor packages.

2 APPLICABLE DOCUMENTS

The following are documents referenced in this standard.
JIS 8 7729 Erichsen Cupping Testers

JIS C 0010 Environmental Testing Part 1: General and
Guidance

JIS C 5603 Terms and Definitions for Printed Circuits
JIS K 5400 Testing Methods for Paints

JIS K 7100 Standard Atmospheres for Conditioning and
Testing of Plastics

JIS K 7127 Testing Method for Tensile Properties of Plas-
tic Films and Sheets

JIS K 7209 Testing Methods for Water and Boiling Water
Absorption of Plastics

3 DEFINITIONS OF STRUCTURES AND TERMS

The structures and terms used in this document are defined
as follows.

3.1 Structures Names of structures and parts of the
build-up printed boards are defined in Figure 3-1. For the
names other than those defined herein, see the related stan-
dards (i.e., JIS C 5603). Other examples of structural ele-
ments and parts are shown in Figure 3-2, Figure 3-3, and
Figure 3-4.

3.2 Terms and definitions
3.2.1 General

3.2.2 Planer Board A substrate on which bare chips and
surface- and insertion-mount components are mounted.
After being mounted with these components, the substrate

is no longer heated for mounting on other planar boards. It
generally includes motherboards, daughter cards, etc.

3.2.3 Module Board A substrate on which bare chips and
surface-mount components are mounted. After being
mounted with these components, the substrate is expected
to be mounted on other planar boards with heat.

3.3 Design

3.3.1 Build-Up Via/Microvia The general term for vias in
build-up layers of build-up/HDI PWBs. It is a structure
interconnecting electrically top and bottom conductors with
a hole formed in the insulating layer and made conductive
by plating or conductive paste printing.

3.3.2 Conformal Via A type of build-up via in which the
conductor layer of a uniform thickness is formed conform-
ing to the shape of a hole in the insulating layer.

3.3.3 Filled Via A type of build-up via in which the inte-
rior of the via is filled with a conductive material (see Fig-
ure 3-5).

3.3.4 Stacked Via A via formed by stacking one or more
build-up vias/microvias on a build-up via/microvia that
provides an interlayer connection between three or more
conductive layers (see Figure 3-6).

3.3.5 Skip Via A via that directly connects conductive
layers of build-up/HDI layers that are not adjacent with
each other.

3.3.6 Hole-Plugged Base Via A plated-through hole
(PTH) that is formed on the base of a build-up/HDI printed
base-via board and is filled with a filler.

3.3.7 Via Top Land A land on the external layer side of a
via (see Figure 3-2).

3.3.8 Via Bottom Land A land on the internal layer side
of a via (see Figure 3-2).

3.3.9 Landless Via A via in which the land diameter is
designed to be less than or equal to the via diameter (see

Figure 3-7). Documents
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Structure example 1 (base & build-up layers)

Build-up Iayers
Base
Build-up Iayers

PTH

Filled Via

Conformal Via
Skipped Via Numbering
of Layers
L1
L2
L3

L4

L5

L6

L7

L8
L9

Plugged base via

L10

Structure example 2 (All the layers built-up)

Filled Via

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10

IPC-6801-3-1

Figure 3-1 Structure Examples

3.4 Manufacturing
3.4.1 Laser Via A via formed by the laser process.
3.4.2 Photo Via A via formed by the photo process.

3.4.3 Stud Via A via formed with a conductive stud.

3.5 Testing and Inspection

3.5.1 Via Bottom Trench A neck of plating formed at the
bottom of a via (see Figure 3-8).

3.5.2 Acceleration Factor (AF) The ratio of stress in reli-

ability testing and normal operating C"J’ldltlD ocum entS
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4 TEST METHODS FOR BUILD-UP/HDI MATERIALS

4.1 Coefficient of Thermal Expansion - Thermome-
chanical Analyzer (TMA) Method

4.1.1 Purpose This method is used to determine the
thermal coefficient of expansion of resin materials used for
the build-up (HDI) layer of build-up (HDI) printed boards.
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Figure 3-8 Via Bottom Trench

4.1.2 Test Specimen
4.1.2.1 Resin Material In a form of film.

4.1.2.2 Size 5 mm [0.2 in] wide x 20 mm [0.787 in]
long.

4.1.2.3 Thickness Nearly equal to the thickness of prod-
uct (shall be less than +100%); e.g., when the thickness of
a build-up layer is 50 um [1.97 mil], the thickness of the
specimen shall be 50 pm [1.97 mil] to 100 pm [3.937 mil].

4.1.2.4 Curing Condition In accordance with the curing
condition of the product specification (including UV irra-
diation, when required).

4.1.3 Test Equipment Thermomechanical analyzer
(TMA).

4.1.4 Procedure

4.1.4.1 Preparation of Sample Fasten the sample film to
the cramps of TMA. Be careful not to break the film.

4.1.4.2 Measurement

4.1.4.2.1 Measure the initial dimension of the sample (or
fasten the film so that it may have a 1
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4.1.4.2.2 Anneal the sample to eliminate the residual
stress. Raise the temperature at a rate of 10°C [50°F]/min
from room temperature to the glass transition temperature
(Ty) +10°C [50°F], and then cool down.

4.1.4.2.3 Apply a tensile load of 9.88 x 102 N ((10g)
[0.353 oz])) to the sample, raise the temperature at a rate
of 10°C [50°F]/min, cool down, and record the displace-
ment.

4.1.4.2.4 Calculation Calculate the thermal expansion
coefficient using Equation 1.

AL/Lg

CTE = AT [Equation 1]

where:

CTE : Coefficient of thermal expansion
L, :Initial dimension of sample

AL : Displacement of sample

AT : Change in temperature

Calculate and report the CTEs, a1 and 02, separately for
the temperature below and above the T,. A graph showing
the displacement profile may be attached.

4.1.5 Notes

4.1.5.1 For easier preparation of the sample of a liquid
insulating resin, apply the insulating resin on a releasable
maﬁerial (such as a fluororesin substrate, polypropylene
plaﬁe, and releasable paper on a glass plate) according to
the;imanner as in its product specification, then dry and cure
it. When the insulating resin is in film form, peel the sepa-
ratibn film and cure the resin film according to its product
specification.

4.1.5.2 When cutting a sample into a long square, use a
sharp blade on a heated plate (i.e., hotplate). In this man-
ner, the sample can be cut out without breaking.

4.1.6 Remarks

4.1.6.1 The T, referred to in this document shall be the
one obtained by the TMA method.

4.1.6.2 The standard measuring environment for this test
shall be in accordance with the standard conditions speci-
fied in JIS C 0010. Refer to JIS C 0010, JIS K 7127, and
JIS K 5400.

4.2 Mechanical Properties

4.2.1 Purpose This method is used to determine the
modulus of elasticity, tensile strength, and elongation at the
break of the resin materials used for the build-up layer in

4.2.2 Test Specimen

4.2.2.1 Resin Material The resin material shall be in
film form.

4.2.2.2 Size The size of the material shall be 10 mm
[0.394 in] x 80 mm [3.15 in].

4.2.2.3 Thickness The thickness shall be nearly equal to
the thickness of product (<100%; e.g., when the thickness
of a build-up layer is 50 pm [1.97 mil], the thickness of the
specimen shall be 50 um [1.97 mil] to 100 um [3.937
mil]).

4.2.2.4 Curing Condition The curing condition shall be
in accordance with that of the product specification (includ-
ing UV irradiation, when required).

4.2.3 Test Equipment

Tensile tester
Temperature controlled test chamber

4.2.4 Procedure

4.2.4.1 Preparation of Sample Fasten the sample film to
the clamps of the tensile tester. Be careful not to break the
film.

4.2.4.2 Measurement

4.2.4.2.1 Adjust the interval between clamps of tensile
tester to 60 mm [2.36 in], or measure the clamp interval.

4.2.4.2.2 Stretch the sample at the rate of 0.0830 mm/sec
[3.267 mil/sec] (5.0 mm/min [0.197 in/min]).

4.2.4.2.3 Measurement shall be made under the normal
conditions and at 85°C [185°F]. When possible, measure-
ment shall also be made at 105°C [221°F] and 125°C
[257°F].

4.2.4.3 Calculation

- Ao
T Ae (Equation 2)
_F
a=x (Equation 3)
L-Lo
€= X 100 (Equation 4)

where:

E : Longitudinal modulus of elasticity
G : Stress at break
¢ : Elongation at break

Documents
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Age : Change in displacement

F :Load at break

A : Section area of sample

L, :Initial length of sample (initial cramp interval)
L :Sample length at break

4.2.5 Notes When preparing the sample, refer to 4.5.1.

4.2.6 Remarks The normal condition for this test shall
be in accordance with the standard conditions in JIS C
0010. See also JIS C 0010, JIS K 7127, and JIS K 5400.

4.3 Water Absorption Property

4.3.1 Purpose The water absorption property of resin
material is necessary in checking the baking and storage
conditions before and during the packaging process. This
method is used to determine the water absorption property
of resin materials used for the build-up layer in build-up
printed boards.

4.3.2 Test Specimen

4.3.2.1 Resin Material The resin material shall be in
film form.

4.3.2.2 Size Size is arbitrary (provided that the mass is
2100 mg [0.003527 oz]).

¢ 4.3.2.3 Thickness Nearly equal to the thickness of prod-
uct (shall be < +100%) (e.g., when the thickness of a
¢ build-up layer is 50 wm [1.97 mil], the thickness of the
“: specimen shall be 50 um [1.97 mil] to 100 um [3.937 mil].

43.2.4 Curing Condition In accordance with the curing
' condition of the product specification (including UV irra-
diation, when required).

4.3.3 Test Equipment

Circulating hot-air drying chamber
Desiccator

Precision balance

High-temperature and high-humidity chamber

4.3.4 Procedure

4.3.4.1 Preparation of Sample Dry the sample for two
hours at 105°C in the drying chamber, cool in a desiccator
to room temperature, and weigh it to the nearest 0.1 mg
[3.527396e-006 oz]. Record the sample mass weighed as
W

Test A — Water Immersion Test

Immerse the sample in distilled water at 23°C [73.4 °F]
and weigh it after one, four, eight, 12, and 24 hours from

after that. Wipe the sample with a dry cloth and immedi-
ately weigh it to the nearest 0.1 mg [3.527396e-006 oz].
Record the sample mass weighed as W,.

Test B — High-Temperature and High-Humidity Storage Test

Leave the sample standing in a high-humidity atmosphere
of 85% RH at 85°C [185°F] and weigh it after one, four,
eight, 12, and 24 hours from the start of exposure. Con-
tinue weighing every 24 hours after that. Take the sample
out of the chamber, cool it down under the normal condi-
tion, wipe the sample with a dry cloth, and immediately
weigh it to the nearest 0.1 mg [3.527396e-006 oz]. Record
the sample mass weighed as W,.

4.3.4.2 Calculation Calculate the rate of water absorp-
tion using Equation 5. The rate of water absorption at
24-hour point is used as the standard value. The character-
istics also may be represented graphically.

W, — W,
— 2100

Water absorption rate (%) = W
o

[Equation 5]
4.3.4.3 Presentation of Water Absorption Rate When a

water absorption rate is presented, the test method used in
evaluation shall also be described (see Figure 4-1).

85°C/85%

Water immersion

Wo

Time IPC-6801-4-1

Figure 4-1 Water Absorption Characteristics

4.3.5 Remarks The standard measuring environment of
this test shall be in accordance with “Standard Tempera-
ture and Humidity Condition: Class 2” of JIS K 7100.
Refer to JIS K 5400 and JIS K 7100.

4.4 Drying Property

4.4.1 Purpose Drying property is necessary in checking
the baking and storage conditions before and during the
packaging process. This method is used to determine the
drying property of resin material used for the build-up
layer in build-up printed boards.

4.4.2 Test Specimen

4.4.2.1 Resin Material The resin material shall be in

film form. Documents
- — —Bocmirerni—ﬁ‘ramfg Hub

the start of immersion. Continue weighing every 24 hours
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4.4.2.2 Size The size of the material is arbitrary (pro-
vided the mass is >100 mg [0.003527 oz]).

4.4.2.3 Thickness Thickness shall be nearly equal to the
thickness of product (<+100%; e.g., when the thickness of
a build-up layer is 50 um [1.97 mil] to 100 um [3.937 mil],
the thickness of the specimen shall be 50 um [1.97 mil]).

4.4.2.4 Curing Condition The curing condition shall be
in accordance with the curing condition of the product
specification (including UV irradiation, when required).

4.4.3 Test Equipment

Circulating hot-air drying chamber
Precision balance
High-temperature and high-humidity chamber

4.4.4 Procedure

4.4.4.1 Preparation of Sample Let the sample absorb
moisture for 24 hours at 85°C/85%RH in a high-
temperature and high-humidity chamber, cool to room tem-
perature, and weigh it to the nearest 0.1 mg [3.527396e-
006 oz]. Record the sample mass weighed as W,.

4.4.4.2 Test Leave the sample standing at the constant
drying temperature of 105°C [221°F] and weigh it after
one, four, eight, 12, and 24 hours from the start of the dry-
ing procedure. Continue weighing every 24 hours after
that. Take the sample out of the chamber, cool it down
under normal conditions, and immediately weigh it. Record
the sample mass weighed as W,. The measurement interval
may be shortened in the region where the rate of weight
change is high.

4.4.4.3 Calculation Calculate the drying rate using
Equation 6. The drying rate at the 24-hour point is used as
the standard value. The characteristics may also be repre-
sented graphically (see Figure 4-2).

Wiy =W,
Dryness (%) =—w. X 100
1

[Equation 6]

Wet condition Dry condition

Wi

W2
N R I

Mass

e - - e e - - - -

Time IPC-6801-4-2

Figure 4-2 Drying Characteristics

4.4.4.5 Remarks The standard measuring environment
of this test shall be in accordance with ““Standard Tempera-
ture and Humidity Condition: Class 2" of JIS K 7100.
Refer to JIS K 5400 and JIS K 7100.

4.5 lonic Impurity

4.5.1 Purpose This test method is used to determine the
ionic impurity content in resin material used for the
build-up layer in build-up printed boards.

4.5.2 Test Specimen

4.5.2.1 Resin Material The resin material shall be in
film form.

4.5.2.2 Size Size is arbitrary (approximately 150 mm
[5.906 in] x 150 mm [5.906 in]).

4.5.2.3 Thickness The thickness is the same as that of
the object product (<100%; e.g., when the thickness of a
build-up layer is 50 pm [1.97 mil], the thickness of the
specimen shall be 50 um [1.97 mil] to 100 um [3.937 mil).

4.5.2.4 Curing Condition The curing condition shall be
in accordance with the curing condition of the product
specification (including UV irradiation, when required).

4.5.3 Test Equipment

Autoclave

Ion-chromatography - Atomic absorption
spectrography, etc.

Stainless steel vessel, inner surface of which
is coated with fluororesin

Deionized water (having conductivity of 0.05
uS/mm [puS/in] or lower)

4.5.4 Procedure

4.5.4.1 Insert one gram of cured film into 50 g [1.76 oz]
of deionized water in a stainless steel vessel and put the
vessel into an autoclave.

4.5.4.2 Extract ionic impurity for 24 hours in an atmo-
sphere of 121°C and 100% RH.

4.5.4.3 Determine the extract by ion-chromatography or
by atomic-absorption spectrography to obtain the ion con-
centration. The measurement shall be made on Cl°, Na™,

Br’, organic acid, etc.

4.5.5 Remarks The standard environment of this test
shall be in accordance with JIS C 0010. Refer to JIS C
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