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What is RoHS? = ar-’é Subst_af%é‘és

* RoHS legislation bans six substances from products destined
for shipment to EU countries — effective July 1, 2006

Cadmium (Cd)

Hexavalent Chromium (Cr6+)

Mercury (Hg)

Lead (Pb)

Polybrominated biphenyl (PBB)
Polybrominated diphenyl ether (PBDE)

» The law exempts the use of lead in solder, on high end storage and
telecom equipment — but most customers intend to ship lead-free
products in advance of the 2006 date
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Implementation strategy

Ensure backward/forward process compatibility
« Components: Sn with Ni barrier or Ni-Pd-Au
» Board: high T4 laminate
« Board finish: OSP

Reliability testing incorporated into implementation plan

Global control of solder paste, wave flux choice

Early (and continuous) factory involvement
* Process development
* Process qualification
* Equipment upgrades
» Lead-free sample builds

Minimize.risk
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Lead-free process development.

o SMT reflow

— Processes developed in China & Hungary

— SAC305 no-clean solder paste chosen

— Customer evaluation samples built, 5 products

— Average 245°C peak, 8°C AT

— High temperature OSP coating performed well

— Test yield, CpK high g

« Wave solder
— Process developed in China
— SAC305 bar solder chosen S ARTESTA
— Factory standard no-clean flux T S
— Little change to current production parameters \
— Customer evaluation samples built, 2 products \
— High temperature OSP PWB coating performed well .
— Test yield, CpK high
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Lead-free process developme

* Repair & rework
— High temperature tip required in most cases
— Hot plate needed for board-to-board & heatsink assembly
— High flux content (3%) helpful

* Inspection
— Void quantity and distribution similar
— Wetting angles similar to SnPb
— Surface appearance “frosty”
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Reliability test plan

Product reliability testing as required by customer
— Repeat initial product qualification (HALT) for lead-free samples

Process reliability testing:
— Samples of SnPb and lead-free tested side by side
— 1000 cycles thermal shock
« -10°C to 100°C, 30 minute dwell at each extreme

 Acceleration factors unknown, but survival rates compared for
SnPb and lead-free

— HASS screening
* Thermal cycles, -40°C to 125°C
 Vibration at 5 GRMS, 10 GRMS, 20 GRMS
— Repeat product functional test
— Failure analysis
— Cross sectioning & metallurgical analysis
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EMPOWERING

Reliability test status

Zhongshan factory

Processes represented

Status

Two-sided reflow followed by
limited hand soldering for
T0220 and heatsink, VRM
style.

Thermal shock, HASS
screening, final testing
completed. Passed.

| Through-hole, wave soldered

single board power supply.

Thermal shock and HASS
screening completed. Final
test in progress.

Very high volume, simple

SMT, mechanical assembly.

Lead-free samples built in late
August.

Dense SMT assembly,
chipscale packages, heavy
copper PWB, core bonding.

Lead-free samples built in late
August.

Fairly dense SMT assembly,
Tclad, two board potted
assembly.

Lead-free samples built in late
August.

COMMUNICATIONS

ARTESYN

T E C H N O L OgFG | E S




RoHS Compliance testing

* Proposed method for RoHS compliance verification

— Product will be ground, aqua regia leached

— Presence and concentration of Cd, Cr+6, Hg, Pb identified by
ICP-AES or ICP-SFMS and reported as a percentage of
product weight

— Presence of PBB and PBDE identified by solvent extraction
and measurement by GC-MS

<5 Analytica™ ~

— Valid only for RoHS-free definition “by product”
— RoHS-free “by homogenous material” will rely on vendor declarations
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Issues

 Control of supply chain
— Purchasing from distribution
— Ensure parts are RoHS-free at incoming
— Inventory management — minimize scrap but ensure compliance

— Poor response time & incomplete data from some suppliers

— Continuous database updates

RoHS Compliance Tracking Report

General Information Pb-. Hg-, Cr6+- Cd-. PEBEBE-. PEBDE- free Development

When Pb, | Ty

Hyg. Crbs, Fin

Cd. PBB. | [M

FPb-free |Compone | Compone | Compone | Compone | Compone | Compone | PBDE- Br

Part nt Ph- nt Hg- nt Crbs- nt Cd- nt PEB- | nt PEDE- | free mass q

Description ¥endor | _HNumber Eiee? Erge? Eige? Eiee? Eiee? Eiee? productio | |

SIGOID,5 1,258,759, 50722, ON SEMICOMNOUCTO| EASIELT] BASELTIG  |Yes Y b ks i i FIN2004 12:0 matt

SIG0I0,5W 1,254/, 75Y,50T23,| PHILIPS SEMICOMDY EASIETRL ez Yes Yes Yes ‘ez ez 2002003-C4 | Mi P

PWRDIOFR128,200% SMEN O SEMICOMNDOUCTO) MURS120T3 MURS120TIGE | Yes Y Y Y ) i 32004 12:0 matt

FWRDIOFR28,E00% SMEN O SERMICONDOUCTO) MURSIE0TS MURSIEOTIGE | Yes b g Y ks ) s 32004 12:0 matt

107 0103-0000 SIGDIOHF 128,75, 500323, OM SEMICONOUCTO| BEASIEHTI EASEHTIG |Yes Y b Y i i 332004 12:0 matt

107 0103-0000 SIGOIOHF 1,248,785, 500323, | PHILIPS SEMICOMNDOY BASHE o Yes ez ez ‘fes ez 20020003-C4 | Mi P

1080267 -0000 O1,5KY ,2,.2R,30V,50T 323, BATPHILIPS SEMICOMNDOY EATS4C W ez ez ez ez ‘fes es 2003003-C14 | MiPe

10802ET-0000 OI5KY 2,208,230V 50T 323, BATST MICROELECTRON EATS4CWFILM zame PR =] ez ez ez fes fes tbd Patt

N0000-5.1 O, ZER 5% B2, 22, S0T23,B( OM SEMICONDOUCTO| EZX84CEWILTI EZXB4CEVILT| Yes Y Y Y i i 32004 12:0 matt

10000-5.1 O ZERLE Y B2, 230, 50T23,B( PHILIFS SERMICOMDOL 9331 373 90215 - EZX24-CEW1 es Yes Yes es ‘fes ez Z002003-C4 | MiPe
1000051 OILZEM.G.Y B, 230 S0T23,B[ ZETER EZHS24CETA, |
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Issues

« Control of supply chain - continued

— Termination plating details required

RoHS Compliance Tracking Report

General Information

Additional Information Required

Type of Type of R atio of
finizh metal the matenals
[M atte, For Matte finizh uzed [X]:
Bright, gold Tin hist plating is Thickness Pd vz Hi:
flazh, others | annealing |over, i.e. Cu| of the Ni [(5n vz Bi: S5n
Component Description Yendor Yendor Material {specify}] process or Mi barrier ¥z Ag
SIEIE] SIGDI0.Sw 1,254, 75 SOT23 BAON SEMICONMDUCTOR  |BASTELTH ratte * 180 degree C Anneal currently| MAA 100% tin
R ovoo03 SIGDIO.Sw 1,254, 78 S0T23 BAPHILIPS SEMICOMDUCT(EASTETRL Mi Pd Au
H 070005 PwWRDIO FR 1248 2000 SMB MUROM SEMICONDUCTOR  |MURS120T 3 rnatte * 180 degree C Anneal currently| MAA 100% tin
F 070006 FwRDI0FR 1,248 6000 SME MUR O SEMICONDUCTOR  |MURSTEOT 3 matte * 180 degree C Anneal currently| MAA 100% tin
10707 03-0000 SIGDIOHF 1,248,758 500323 BA1 0N SEMICOMDUCTOR  |BASTEHT1 matte * 180 degree C Anneal currently| MAA 100% tin
10707 03-0000 SIGDIOHF 1,24 75 SO0 323, BAPHILIPS SEMICONDUCT]BASIE Mi Pd Au
1020267-0000 DILSKy 2,28 30 SOT323 BATRS [PHILIPS SEMICONDUCT] BAT 540 Mi Pd Au
1080267-0000 DISkY 2. 24 300 SOT323 BATH4 ([ST MICROELECTRONICE{BATS4CWFILM b atte 1 br 1580°C bach Cu A, A,
11000071 -5.1 DI ZEM 5.1 .5%,. 23w, 50T 23, B2 0N SEMICONDUCTOR | BZ<84CH LT matte *180 degree C Anneal currently) b2 100% tin
11000071-5.1 DIZEM B 5%, 23 SOT23 BZ PHILIPS SEMICOMNDUCT(9231 372 90215 - BZ=<84-1 Mi Pd Au
11000071 -5.1 DIZEM 51 5% 230 S0T23 B2 ZETEX BZ-B4CE T TA
1100253-0015 DIZEM 18 B3 20 SO0 323,15 (O SEMICONMDUCTOR  |MMEETEVT matte * 180 degree C Anneal currently| MAA 100% tin
1100253-0015 Ol ZEM 15 B, 2w/ 50032315 |PHILIPS SEMICONDUCT)PDE15B
1100253-0015 DIZEM 15 5%, 2 50032315 |ROHM UDETE-1715E Sn3agl.ACu Alloy 42
H 30000 HESTR.MPMSM SIG A 248 SOT2{FAIRCHILD SEMICOMDUIMMET 2904
. m
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Issues

Tin whiskers
— Assembly level testing not practical
— Sufficient test data available from suppliers?

Moisture sensitive level (MSL)
— Expected to increase with Jedec-Std-020C
— SMT board mounted power

« What testing is valid for moisture sensitivity of PWB based
assemblies?

Substance reporting requirements vary
— Compliance reporting criteria do not exist

— Historic, current and anticipated substance bans bundled into
confusing reporting requirements

— RoHS bans six substances, reporting on >fifty sometimes required
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Roadmap

2004 2005 2006
JJ[als[o[W]D[J]F MIAMIITI[AIS[OW]D [J]FM[ATMIIJI[A S [OM][D [J]F[M]ATM]IT A
*

Tazk Mame

Cormponent: PCM to custormer

Component: wvendar RoHS query
Component; implement HoHS-free parts
PYWE: evaluate & select coating

PWWB: verify wvendar capabhility

FYWEB: gualification testing

FWWE: implement coating

solder; reflow process developrment
solder: reflow process qualification

salder: reflow reliability testing
solder: reflow process implementation
salder; wave equipment upgrade

solder; wave process developrment
solder: wave process gualification
salder: wave reliability testing
solder: wave process implementation
salder: rewark process development
solder; reweork process gualification

solder: reweork reliablity testing

salder: rewark process implementation
Limited Engineering Samples to IPC Lead-free 2
Mammacturing to IPC Lead-free 2

RaoHS implementation deadline *
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