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What the project involves I B E X

This is not a Round Robin of Laminates T2 E EARA I B ZE
This is not “Good Vs. Bad” laminate projectf 2 IE“#F B4R /Y
J= =t 30 H

This is not a “System” qualification project NI “R & " BEITHR
BINERYT B

'I;is will change the laminate datasheet X% B E#R M HIEE

This will give quantifiable values to material properties and

performance values X #RE MMERES H T R{LKE

This will modify existing test methods and may introduce new

methodsfHE I EFRIM IR 5 EH T E5| AFTRY S &
This will be verifiable and impactful 5 2 7] 1 i &9 8 Y
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PCB Material Areas of concern
PCB##l o< E /Y [a) @

Areas of Concem Comments
Basic Mafterials Properties

1 Micro and macro hardness

2 |Glass transition temperature (Tg)

3 |Decompositiontemperature {Td) Basic Material Properties have been m easured and shown to be

4 |Moisture absorption different from the Brominated Epoxy baselines. Test methods adopted

5 Fracture Toughness of Resin /Resin Cohesive Strength from IPG/ASTM/other sources may be refined or modified to give a

[ Stiffnes s qulntifilhle value.

7 Dk & DF

8 |Coefficient of thermal expansion {z-axis and X-, y-axes)

9  |Flexural strength

FThermo-Mechanical Performance

10 |Pad Cratering (brittle fracture)

T Shock & Vibe and Drop test data

12 (Transient Bend ) ) ) )

13 |Copper Pad Adhesion [CBP/Hot Pin Pull/ Shear or Tensile) Some Thermo _I\ne:hlm:ll_Prnpertles_ have s_hnwn margin deg_rldltmn

- from the Brominated Laminate baseline. Major concern focus is on the
14 |CAF resistance ] . - S )
- — stiffness or brittleness of the lam inate and how it will perform in the

15 |Longterm life prediction, such as IST or therm al s hock test. field. Higher occurrences of Pad Gratering during

16 |[Plastic and elastic deform ation characteristics as function of stack-up, layer thicknes s, and tem perature

17 |Co-Planarity Warpage characteristics as a function of stack-up, layer thickness, and tem perature

18 |Delamination characteristics under mechanical or therm al stress conditions

ces anutacturing I d i t effecting the final tof ting to HF

nereased processing cost effectin e final cost of converting to

19 |PCB fabrication process, drill wear, lam ination & desm ear cycle p g 'a g
products. Fillers and longer cycle times are a concern

20 |Punchability/Scoring/Breakoff Performance

Assembly Process .

21 |Lead Free Reflow Test Assembly and Rework at Lead Free temperatures is a concern. ¢an not
degrade Solder Joint Reliability

22 |Rework (Pad Peeling)

Other Conicerns

23 |Resin system dependency/hardening/curing agents

24 |Affect of Fillers Other concerns or opportunities for changes that could positively affect

25 |UL Fire ratings (V0-V1) the HF lam inate options have been raised and will also be considered.

26 |Electrical Properties {UL CTI rating) These may be longer term thrust or follow on projects.

27 |MOT Maximum Operating Tem perature

Iuactinng technology
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PCB Materials WG

Basic Materials Properties &4 H # ¥ & 1&

Micro and macro hardness

Glass transition temperature (Tg)

Decomposition temperature (Td)

Moisture absorption

Fracture Toughness of Resin / Resin Cohesive Strength
Stiffness

Dk & Df

Coefficient of thermal expansion (z-axis and x-, y-axes)
Flexural strength

« Basic Material Properties have been measured and shown to be
different from the Brominated Epoxy baselines.

 Test methods adopted from IPC/ASTM/other sources may be refined

or modified to give a quantifiable value. .
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PCB Materials WG
Thermo-Mechanical Performance® - #l4&M4

Pad Cratering (brittle fracture)

Shock & Vibe and Drop test data

Transient Bend

Copper Pad Adhesion (CBP/Hot Pin Pull/ Shear or Tensile)
CAF resistance

Long term life prediction, such as IST or thermal shock test.
Plastic and elastic deformation characteristics as function of stack-

up, layer thickness, and temperature
Co-Planarity Warpage characteristics as a function of stack-up, layer

thickness, and temperature

Delamination characteristics under mechanical or thermal stress
conditions

« Some Thermo-mechanical properties have less margin than brominated
laminate baseline.

* Major focus is on the stiffness/brittleness of the laminate and how it will
perform in the field.

 Higher Pad Cratering occurrences is a concern.
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PCB Materials WG
Process/Manufacturing TZ/%#li&

PCB fabrication process, drill wear, lamination & desmear cycle
Punchability/Scoring/Breakoff Performance

* Increased processing cost effecting the final
cost of converting to HF products.

* Fillers and longer cycle times are a concern




PCB Materials WG

Assembly Z&Bp

Lead Free Reflow Test
Rework (Pad Peeling)

« Assembly and Rework at Lead Free temperatures is a concern

 Can not degrade Solder Joint Reliability
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PCB Materials WG
Other Concerns H4hjn) &

Resin system dependency/hardening/curing agents
Affect of Fillers

UL Fire ratings (V0-V1)

Electrical Properties (UL CTI rating)
MOT Maximum Operating Temperature

« Other concerns or opportunities for changes that could positively
affect the HF laminate options have been raised and will also be
considered.

« These may be longer term thrust or follow on projects.




PCB Materials WG
Test Suite Strategy Uiz, 57l 5K B

Goal: To define and implement quantifiable data into the
HF Laminate Suppliers Datasheets that will assist in
material selection by users

1. First step is to define all known HF performance degradation in
systems. This is the underway and is the basis for our “Areas of
Concern”.

2. Define a System-like Test Suite. Will require Laminate & PCB
supplier interactions.

— Define quantifiable Test Methods and test equipment to assess
performance (linked to margin degradation levels)

— Perform and correlate GR&R studies on Test Methods/Equipment
— Develop Common Test Vehicles & Coupons (DT/MS Mobile)

— Develop Desktop & Mainstream Mobile Test Vehicle Construction/Stack up
3. Set up test house (in-house or third party to be determined based

on test equipment) -
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PCB Materials WG

Test Suite Strategy Uiz, 57l 5K B

4. Consortia members will build, test and review the HF Material

performance based on the Test Suite Methodology.
» Correlation to Margin Degradation/Performance developed.
» Possible re-iteration back to step 2 to refine some test methods

5. Set the draft Technology Envelope/Test Methods for HF
Laminates

6. OEM/ODM will build Products to verify PCB Reliability, SJR and
Assembly Yields of HF Laminates with in the Technology
Envelope.

« Acceptable level of Technology Envelope values will be set by each
OEM/ODM

7. Incorporate Technology Envelope into laminate datasheet

8. Work with Supply Chain to verify Capability & Capacity of HF
Laminate within Technology Envelope

INEMI
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Proposed Timeline B}j@E1 &

2009 2010
/- —" N\ - —\
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4
Condense the Identify Test Complete 15t
brainstorm list Methods and Test Build TV, set
Structures up test house
(Sensitivity data, and Testing
GR&R data)
Complete analysis of data
I from 1st test suite builds
Workgroup Decide on TV
~membership construction
finalized. Assign and Design the
owners and/or Test Vehicles

subteam




Summary S48

* This effort is quickly approaching the end of the definition
phaseizTl H ERRELERHEE LK.
— Need to complete definition of areas of concernBE 5K “Frx XA
" TE X
— Statement of Work is being drafted TEESBERE

« The team is converging on key deliverablesIl B & & LR ELAN
FEXNYWLE
— Definition of actual tests and test structures will be tackled after

Statement of Work is closed ESOWTR K 2 G ititE Y 2R iR
i 45 #

— Characterization work, and resolving material differences, will

follow later this yearBXx4%GMITE. HEANERERB/RES FHHEL
HRTT B




Open Issues

tin Rausch
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Presentations

http://www.inemi.org/cms/projects/ese/HFR-Free Leadership.html



http://www.inemi.org/cms/projects/ese/HFR-Free_Leadership.html
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