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Overview B8R

Mission: Define and gain industry consensus on the electrical
requirements of HF dielectrics ensuring suitability for
high-speed digital designs )l B3t o1 B 4T TRV EE
MEEEREK—H , RIESEHRFESRIRIT

Scope:

v Develop and communicate the HF dielectric requirements to the PCB
material suppliers to drive volume up and cost downHIPCB#f #Ht iz

EABHBELHRNFNFER , ERAHEBEAE

v Gain critical mass by gaining participation from the enough of the market
to ensure the message is strong enough to influence the material
suppliers 82 A FZsWEE5 , EEBNHHGEH , SMRIEXN M RN ERI
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Mechanism: INEMI SIWG kicked off Feb. 18 2009, with bi-weekly meetings
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Problem [a]@&

The critical electrical properties of available
halide free dielectrics make high-speed bus
design problematic without increasing the
cost of the system
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Signal Integrity WG
Critical Electrical Parameters: Permittivity 71 & 3

Influences: Permittivity (also known as D,, €, or dielectric constant)
dictates ...

 Impedance B

- Crosstalk BE T
« Propagation velocity {&#5iEE

Problem: D, of widely available halogen-free dielectrics is too high
« Typical FR4 w/ 1080 glass: ~3.6<D,<3.9
« HF FR4 w/ 1080 glass: ~4.2<D,<5.2 (iNEMI data)

Impact on bus design:
« Increased crosstalk BE FILA®M ;
« Reduced bus performancef&{EE £ M EE ;
 More expensive designs (:rrl_]ore layers to compensate for crosstalk)
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Signal Integrity WG
Critical Electrical Parameters: Permittivity 71 & 3

Goal: Limit the halogen-free D, to_ensure suitability for
higg;_?_peed bus design BE &7t & A EH Dk SUE B 3 .
2T

v' Achieving the same impedance with higher permittivity dielectric
requires ...
* Thicker dielectric layers
» Leads to more crosstalk
* Narrowed trace widths
 Impractical: Many PC bus designs already designed with (or close to)
minimum trace widths

v’ Margin recaptured by spreading signals apart
« Often requires more layers (PC designs tend to be maximally real-estate
constrained)
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Signal Integrity WG

Critical Electrical Parameters: PermittivityJIE

35 B

Margin reduction due to crosstalk @ 2 Gbits/s

8 0 - Typical halogenated design
5 | limit
3 10 - A] Proposed HF limit (targeting DDR3
- i bus)
Q %
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- I = Upper end of iINEMI HF
o 301 ) 51 data
© 40 v - - - =
© 0 ) 10 15 20 25
% increase in crosstalk
Avoiding cost dictates reducing D,
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Signal Integrity WG
Critical electrical parameters: Loss Tangent JIr B ¥

Influences: Loss Tangent (also known as (
attenuation TEHEMFEREBES
« Dissipates energy as heat BERZE AR IHE ;

- Water absorption increases D; Bk #3840 T 5 EBI#FE DS
- As much as 50% for 1080 FR4 ( 1080 FR4 #$¥£950% )

(9 ) )}

H}\jor tand) dictates Signal

Problem: None so far .

* FR4 with 1080 glass shows a ~50% increase in D; from nominal
to humid environments

* Initial testing indicates halogen-free D; is smaller than typical
halogenated materials

« Some Halogen-free materials may absorb more water which
degrades D;

Impact on bus design:

» Lower D; = higher margin (generally) {€DfJT % = Eia Rz @ (BEXRR )
* In some cases, lower D; can hurt signal integrit because reflections
are not crltlcall}/ﬁdamped HLEE /RT EDfATRENE S TBMERRE K BAR
HESTRXIEE
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Signal Integrity WG
Critical electrical parameters: Loss Tangent

Example: Impact of environment on PCB losses

0.0 (85 ohm diff pair; 4/6/4 1080 FR4, length=7")
m \ ) ]
T 4.0 e Arizona Winter
- _ The loss tangent
6 8.0 D Low RH (D=0.012) needs to be assessed
R at dry and humid
= environmental
[ -12.0- Malaysia Summer conditions to account
< 16.0 | High RH for moisture
] I (D=0.024) __ .
20.0 N EREEE R
ey BESE |, £ TR
0 o 10 15 20 ENHERATHT
Frequency, GHz
Goals:

v Assess D; limits to ensure suitability for high-speed bus design

v Ensure water absorption does not increase D; more than typical
halogenated materials




Critical electrical parameters:
High Volume Manufacturing (HVM) Variation

Goal: Make sure High Volume Manufacturing variations are equal to
or better than typical halogenated materials (D,, D;)

Influences:
 Impedance variations
e Crosstalk variations —

Example: D, variation for 1080 FR4 - HVM

Impact on bus design:
e Higher D, variations translates

Into looser impedance
tolerances & lower bus e R
performance 34 35 36 37 38 39 4 41

Measured D,
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Parameter LimitsZ ¥ R &5t E

Handheld Mobile Desktop Server Telecomm

Dk

Df

Moisture

(in terms of Dk &
Df limits w/ temp
& RH)

HVM
Variation
(Dk,Df)

Parameter input should be sent to Jim Arnold of iNEMI
lim.arnold@rissastudios.com
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Summary S48

 The key parameters have been identifiedBiR %I 7 X EBHSH ;

e The test method and structures will be tackled next# T 3
R E MK B EMEH

« Member expectations includeXtIl B X & W A2 TIE

— Complete in-house design work to identify what parameter limits
you need TR BRI T/EHMREEEENSHEETE

— Compare your limits against material characterization datatb#
REVFRESEE MM Bt BB AN ER

— ldentify where design changes can’t compensate for material

properties so that material changes can be driven$% i B L ih 75
BB R I RIE B M BB R Rk , SAE{RERTMH

ufactiving technology
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