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Burn-in Socket for Package Test (1/2)

<Burn-in socket and test PCB> <DUT and test socket>
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Burn-in Socket for Package Test (2/2)
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Two Types of Test Sockets in Burn-in Socket
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Principle of Conductivity in Silicone Rubber Socket

$ Y o : Vertical force

Silicone
rubber

—_—
20.0[KV] SP=14.0 WD=6.2 x2.0k 10[um] HIGH VACUUM 2015-03-23
COXEM

« Silicone rubber socket becomes conductive when it is under compression

Te St Co nX Coaxial Elastomer Socket for High-bandwidth and High-density Package Test 6 202 5

Korea



Contents

ll. Proposed coaxial silicone rubber socket
A. Concept of the coaxial socket
B. Scanning electron microscope (SEM) result

Te St Co nX Coaxial Elastomer Socket for High-bandwidth and High-density Package Test 7 2 oz 5

Korea



EM Fields depending on Coaxial Structure

Non-coaxial Coaxial

Electric field

Magnetic field

() )
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Concept of Coaxial Silicone Rubber Socket

punolis

Cross-sectional view Top view

Te St Co n Coaxial Elastomer Socket for High-bandwidth and High-density Package Test 9 2 02 5

Korea



Comparison b/w Coaxial and Non-coaxial Socket

Non-coaxial socket Coaxial socket

Top
view

SEM
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Comparison b/w Coaxial and Non-coaxial Socket

~

' Socket type parameter Value [um]
/ \ : Pnc 1000
o 4 . Non-coaxial socket
o O , dyc 700
: De 1000
- f d 300
Pnc Coaxial socket ‘ )
Ground dg)c 700
w . J do)c 1200
Signal
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Measurement setup for Frequency-Domain

| Vector Network ' ” -

Microprobe

Coaxial Silicone
Rubber Socket

4 ‘ }}% .

| Probe statlon

1 '...._

 The bandwidth of the measurement was 20 GHz

» Microprobes had a pitch of 1000 um in ground-signal-ground (GSG) configuration
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Measured Insertion Losses for Non-
coaxial/Coaxial Silicone Rubber Socket

(U DC loss ~—— (2) Dielectric loss

‘ - —— (3) Skin effect

----- [ mrwereeemiies
ga-u4 )
% 1“-.' 1  Measured insertion losses had 4 loss terms
—1 08 | ‘\t
5 L « Both had the common loss terms of (1) 2) (3)
5 \
@ -1.2 1 : "
= } | « Non-coaxial had additional loss term of (4)
i
“2 .16 +| ---- Non-coaxial type \ (4) Resonance
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Dominant Factors Degrading the Insertion Loss
for the Non-coaxial Socket

» Characteristic impedance
— Definition: Ratio between H-field and E-field

— The desired values are
« 50 ohm for single-ended / 100 ohm for differential signaling

— Signal reflection occurs
« when the signal goes through different characteristic impedance

— Multiple reflection may cause resonances

» Non-coaxial silicone rubber socket had the above problem (impedance mismatching)
— The limited number of powders in the silicone rubber
— Limitation in socket dimension
— Therefore, 50-ohm impedance design cannot be achieved

« Coaxial socket had an advantage in impedance control
— Coaxial structure was easy to control the socket design
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Measured FEXT for Non-coaxial/Coaxial Silicone

Rubber Socket . 20 dB/decade
© (2" order)

---- Non-coaxial type

—— Coaxial type

i
S

_. 10 dB/decade
’ (1st order)

Sa1, FEXT (dB)
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Second Order Effect on FEXT
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Capacitive Unbalance in Non-coaxial Silicone
Rubber Socket

5
o0

< Non-coaxial > < Coaxial >
v Asymmetric capacitive structure v' Symmetric capacitive structure
v" Ground-signal configuration v Coaxial configuration
v Crosstalk from capacitive coupling v Crosstalk from capacitive coupling
v

Crosstalk from unbalanced capacitance to
near grounds
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Conclusion

Silicone rubber socket had some limitations on the insertion loss
and far-end crosstalk (FEXT)

Coaxial silicone rubber socket was proposed to overcome the
limitations of the silicone rubber socket

For verification, the coaxial socket had better electrical
performances than those of the non-coaxial socket

We analyzed the difference b/w the coaxial and non-coaxial
silicone rubber socket in the insertion loss and FEXT

Difference b/w the coaxial and non-coaxial silicone rubber socket
came from the configuration b/w the coaxial and single-ended, not
socket itself
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