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Technical Concerns

Solder Joint Reliability (SJR, 1237 SE 1)

Courtesy INEMI HFR-Free PCB project
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HF is ~10% stiffer — Lower mech stress limits
(8 layer .062" board) (higher SJR risk) ’




Technical Concerns

Pad Crater Performance 18#& %I Z 4544

Courtesy INEMI HFR-Free PCB project
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Technical Concerns

High Speed Signaling BiEE&

A

10 inches long

v

4 mil trace

‘12 mil space

e Simulation Conditions 1E#\%&4

— 3 single ended traces

— Constant impedance (50Q2)

— No discontinuities (no vias, no connectors)




Technical Concerns

High Speed Signaling &E{E&

Eye Area = eye width x eye height
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Technical Concerns

High Speed Signaling

0.667Gbit/sec (DDR2) data rates
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Technical Concerns

High Speed Signaling
2Gbit/sec (DDR3) data rates
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Technical Concerns

Good News: Via Reliability LB AT S 14
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B $ HF materials
: have 10X better
via reliability

(using IST testing)
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EEE T Preconditioned: 3X (260°C
s peak reflow temp)

3 minute heat up cycle

Temp: 25°C — 150°C

1.5 minute cool down

FR4-A FR4-B HF-A HF-B

Material

iINEMIL
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Technical Concerns
Good News: Dielectric Constant Variability

AL LT3
s 1 = J 1'&J

Er Increase Due to Moisture Saturation

m FR4 Control Material

Less Er variation due to moisture for most
halogen-free laminates °
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Technical Concerns

. "/
Good News: Warpage #3&
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HF exhibits ~50% less warpage
(vs. Hi Tg FR4, 8 and 10 layer)

Sags less during reflow
(better solder joint control, reduced need for palleas)
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Technical Concerns

ection Summary #EhEFE/NE

Material Se

[Mat’l| Dk | Df

Color Code E

No Data

CTE|Flex|Td

T260/
Cu

T288/
Cu

Equal to or better than FR4 (No issue)
Marginal vs FR4 (Issue not clear)
Worse than FR4 (Clear Issue)

Material selection can matter!

ShocklVibe| '€MP| g4l

Derived from INEMI WG data
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Supply Chain Impact

Growth Projections 89N
MARKET AND GROWTH OF RIGID LAMINATE

< Area (Mm?) 2006 2007 2012 Value CAAGR (‘07-'12)
E FR 4 Total 256.8 284.4 430.3 8.6%
E Notebook 18.0 39.1 16.7%
_‘g Desktop 35.3 40.4 2.7%
S Mobile Phone 14.7 21.6 8.0%
ﬁ Other (Server, consumer) 216.4 329.2 8.8%
Area (Mm?) 2006 2007 2012 Value CAAGR (‘07-'12)
% HFR-free FR 4 Total 11.4 20.9 60.9 23.9%
o
Y Notebook 3.9 13.8 29.0%
E Desktop 1.8 5.2 23.6%
s Mobile Phone 7.5 21.4 23.4%
Other (Server, consumer) 7.7 20.5 21.6%

CAAGR: Compound aggregate annual growth rate
PRI%_RK FEEEKR

If HFR-free supplants halogenated FR4, CAAGR grows to almost 70%

(assuming HF FR4 reaches FR4 volumes in '12) iNGMI
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INEMI HFR-Free Leadership Program
Consortium Objectives B8 B #x

1. Identify technology readiness, supply chain capability, and
reliability characteristics for “BFR-free” alternatives to
conventional printed circuit board materials and assemblies

BEEPARRERE , FUENENURTRICEBARTNZRAEE
FPCB# R ME=h P iy v 1 EE
— Spans electrical and mechanical properties2 & B MILIBE 1

— Includes assessing if board/system design modifications can
overcome material property limitations IMER/RFEIRITHERR

B BETR M R 14 Y PR 75
2. Define technology limits for BFR-free materials across all

market segments B X & ml 13K TTBFR# BRI AR EEERI PR
L

— Initial focus is on client platforms (desktop, notebook)

— Goal is to drive Iamlnate supplier slash sheet contiNEMl




Summary

A broad transition to halogen-free materials could become

quite disruptive X3BE th¥s 7 7o X ¥} 0] 866 T A1 49 20

« Existing halogen-free materials are worse than existing
brominated FR4 on several key parameters FtJLN X B S M
g, BN T XM EBRLFRAZE

 This effort is focused on driving tradeoffs across design,
fabrication, and materials to derive solutions ZMBMNER R
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