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Purpose:

The purpose of this project will be to develop a document that defines the assembly
process, and by doing so, will determine the component specifications that are needed for
a lead free soldering to be successfully implemented. In addition to providing the process
documents the industry specifications (IPC. Jedec, etc) that require revisions due to lead
free soldering will be identified.

Objective:

The intent is to provide the electronics assembly industry with a document that can be
used as to define the conditions that will exist when assembling aboard assembly with a
lead free soldering process. This document will also serve as the basis for identifying the
industry standards that will need to be changed.

Scope of Work:

This project encompasses 2 areas. The first is a process definition document that
describes the lead free process. The second is to identify the industry standards that will
need to be modified to reflect the lead free process.

1 — Assembly Process Description Document

As part of the ongoing industry efforts towards developing a lead free soldering process
there is a need for component standards that accurately reflect the real life conditions that
will be encountered during soldering operations. Before theses standards can be
developed a process must be fully defined that covers all aspects assembly - SMT,
Rework, Wave Solder, Manual Rework, etc. This includes the soldering temperatures for
all component types covering the solder joint, package materials, and the PCB.

With this in mind the document that will be developed from this work group will be from
inputs form the participating members who are currently performing lead free assembly.
This will include the full temperature profile used for assembly in the following areas

SMT Initial Reflow
SMT Hot Gas Rework

Wave Solder
PTH Manual

2 — Industry Standards
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There are numerous industry standards that reflect both acceptance criteria and test
conditions for the electronics industry. There are several standards but there are 2 main
documents that are affected — the IPC 610 workmanship standards and Jedec 020 MSL
document. This group will provide inputs to how these document need to be changed to
reflect the conditions of lead free assembly.

As a second phase of Industry Standards we will identify the other specifications that will

need to be updated to reflect lead free assembly. The IPC spec tree (see appendix A) will
be used as the main document identify theses specifications.

Project Outcome:
Release of White Paper on Lead Free Soldering

Provide Input to the IPC 610

Identify Industry Specifications that need Revision due to Lead Free Soldering

Provide Input on those Standards that are Process Related

Sharing of Information:

It is expected that the results will be shared with all NEMI members and the industry
overall.

Schedule/Milestones:

Review IPC 610 and Jedec 020 Specs Complete

Compile Basic Process Conditions from February 16", 2004
Participants Input

Supply Input to IPC 610 Sub-Committee Preliminary - February 22", 2004
Additional Input - March 22™, 2004

Identify Other Industry Specifications that | March 29™ 2004
need Revision

Release Formal White Paper on Process April 26", 2004

Provide Input to IPC Specifications related | TBD
to the Process
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Specification and Standards:

This group will define the lead free process criteria that can be used to modify / develop
existing Industry Standards. It is not anticipate that any new standards will be required.

Project Participants:

Firm Name Phone Email
Benchmark Electronics Bob Farrell 603-879-7000 x- 8189 robert.farrell@bench.com
Benchmark Electronics Richard Garnick richard.garnick@bench.com
Benchmark Electronics Steve Beck steve.beck@bench.com
Celestica Corporate Technology Thilo Sack 416-448-5869 tsack@celestica.com
Cisco Systems Vicki Chin 408.527.1090 vicki.chin@cisco.com
EMC Corporation Bob Martel 508.435.1000 x- 43977 martel robert@emc.com
GoodBye Chain Group, LLC Jim Dills 719.488.0500 jdills@goodbyechain.com
Hewlett-Packard Company Jerry Gleason 650-857-2046 jerry_gleason@hp.com
Honeywell Aerospace Electronic
Systems Judy Little 727.539-3806 judy.little@honeywell.com
IBM Procurement Engineering Jim Wilcox 607-429-3172 wilcoxjr@us.ibm.com

Intel Corporation

Prawin Paulraj

503 696 4421

prawin.paulraj@intel.com

Intel Corporation

Raul Acevedo

503.456-1207

raul.acevedo@intel.com

IR - HiRel Products

Richard M. Carrier

(978) 534-5776 x133

rcarrier@irf.com

Jabil Circuit, Inc. Marty Rodriguez 727-803-3926 marty Rodriguez@jabil.com
Jabil Circuit, Inc. Quyen Chu 727-803-3094 quyen_chu@]Jabil.com
Lexmark International, Inc. Rod Erickson erickson@lexmark.com

Molex Inc. Pete Elmgren (630)527-4813 Pete.Elmgren@molex.com
Plexus Denis Jean 847-793-4496 Denis Jean [Denis.Jean@plexus.com]
RNTD Ted Haas 480-946-2619 Ted.haas@rosettanet.org

Sanmina-SCI

Frank Grano

256-882-4903

frank.grano@sanmina-sci.com

Sanmina-SCI Corporation Alan Ater (256) 882-4800 x8294 Alan.Ater@sanmina-sci.com
Solectron - SMART Modular

Technolgies Inc. Satya Iyer 510-623-1231 satya.iyer@smartm.com
Solectron - SMART Modular

Technolgies Inc. Shawn Eckel 510-624-8257 shawn.eckel@smartm.com
Solectron Technology, Inc. Jasbir Bath 408-957-2935 jasbirbath@ca.slr.com

Sun Microsystems Ken Kochi (650)786-4830 Ken.Kochi@Sun.COM

Sun Microsystems Simon Chng 510-936-2962 (x12962) | simon.chng@sun.com

Sun Microsystems, Inc. Frank DeCoito (510) 996-6532 frank.decoito@Sun.COM

TYCO Electronics Paulette Lemond 972-284-2350 Paulette. Lemond@tycoelectronics.com
David Locker 256-842-0163 david.locker@rdec.redstone.army.mil

U.S. Army Aviation and Missile

Command, Redstone Arsenal, AL
Jeff Jarvis 256-842-0160 jeff.jarvis@rdec.redstone.army.mil

U.S. Army Aviation and Missile

Command, Redstone Arsenal, AL

NEMI Bob Pfahl bob.pfahl@nemi.org

NEMI Cynthia Williams cynthiaw@maine.rr.com

NEMI David Godlewski dgodlewski@nemi.org

NEMI Linda Jessup linda.jessup@nemi.org

NEMI Ron Gedney rgedney@NEMI.org

RGedney@aol.com
NFEMT RaHSK Trancition Tack Gronn — Accemhlv Pracece Standarde Pace 4 nf 7




Draft Version 1 (January 14, 2004)

NFEMT RaHS Trancition Tack Gronn — Aceemhlv Praceqcs Standarde Paoce 5 nf 7



Draft Version 1 (January 14, 2004)

Resources Required and Source:

Inputs for all activities will be provided from the participating companies that are
outlined under project participants.

This project will not be doing any development activities that will require the purchase of
any material.
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Appendix A — IPC Spec Tree
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Electronic
Assembly
I
ACCEPTANCE ;
IPC-0 RM-40 Design
IPE-A-610 Track
IPC-2191
IPC-DRM-SMT . oe .
i IPC Specification Tree
|
ASSEMBLY ASSEMBLY
J-5TO-001 IPC-D-27
IPC-HDBK-001 PE-D.33
IPC-8261 PO 428
IPC-7912 |PC-C-408
IPC-5M-T82
SOLDERABILITY ADVANCED CABLE AND OPTOELECTROMICS
IPC-WP-001 IPC-TR-m01 WIRE HARNES S
J-5T0-002 IPC-WP-003 IPC-AWHMA-A-620 IPE-0040
J-5TD-00s J-5TD-02
INTERFACES
IPC-WP-005 J-5T0-013 |PC-D-310
IPC-TR-451 J-5TD-m28 IPC-A-311
IPC-TH-862 J-5TD-nze IPC-D-350
IPC-TR-454 IPC-EM-784 IPC-D-351
IPC-TR-485-1 IPC-ME-790 IPC-D-35
IPC-TR-485-2 IPC-D-a50
|IPC-TR-485-3 IPC-2511
IPC-Th-85 IPC-2531
IPC-2541
IPC-2571
ASSEMBLY PCE/ COMPONENTS CLEAMING/
MATERIALS ACCEPTANCE J-5T0-020 CLEANLINESS
ASSEMBLY Flu/Salder IPC-MC-324 oy oaz IPC-5C-80
SUPPORT J-5TD-m4 IPC-DW-4254 = IPC-52-61
SMC-WP J-5TD-006 IPE-A-600 il IPC-AC-52
PCORK1S J-5T0-008 IPC-0E-505 == IPC-CH-e5 PCB
et IPC-TP-1043 IPC-TF-£70 IPC-TF-458 SME-WP-004
mﬂ:’;ﬁ? IPC-TP-1044 IPC-MC-220 IPC-ss0s IPC-TF-476 IPC-D-317
IPC-TA- 722 IPC-1710 IPE-TR-560 PED-259
|PC-TA-723 Adhesives IPC-2011 IPC-TR-581 |PC-1902
IPC.CM.T70 IPC-5M-817 IPC-8012 IPC-TR-582 IPC-2141
|PL-5M-T20 | PC-Cl-521 IPC-ga1 3 |PC-TR-565 IPCm91
|PL-5M-T55 |PC-3408 IPC-15 |PC-SM-23 POz
PC-5-818 PG-340 IPC-21 6 IPC-gen1 |PC-zo3
IPC-018
IFC-AJ-£m0 CoatMask IPC/PCA-Gam FAERICATION s
Pt IPE. LL-g0 IPC/IPCA-gen! IPC-DR5T IPG-2252
:EE;E Iﬁ&;@ﬁ'{ﬁf IPC-21a1 IPC-DR-572 IPC2315
; IPC-ge52 IPC-0I-845 IPC-2615
IPC-75285 IPETAT28
IPC-7530
IPC-7711 l IPC-FE-740
IPC-1721 LAMINATE
IPC-701 Rigid -
IPC-251 1PC-5M-4 REINFORCEMENT IPC Staff Liaison
IPC-1720 IPC-56-141
IPC-4101 IPC-A-142 Jack Crawford — crawjs@ipc.org
FOIL IPC-4103 IPC-0F-143
IPG-CF-148 IPC-1731 Tom Newton — newtto@ipe. org
IPG-CF-152 Fi IPC-4110 )
X IPC-4131 John Perry — perrjo@ipe.org
IPG-1731 IFG-FC-z38 : —
|PC-4582 IPE-a202 :Eg:ﬂﬁ Digtar Bargman — bargdidipe.org
IPC-a208 L
IPL IPC-4412 Jeanne Cooney — coonjelipe.org
IPC-a52
HOI
IPC-D0-135
IPC-4104
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