Session 5 Presentation 2

TeStCO nx 2020 True Waveforms - Electrical Signal Integrity

Signal Analysis & Comparison
of High-Density Coaxial Test
Interfaces

BH Kim
YC Nam
Chris Mack

TSE Corporation

B TestConX N/

Virtual Event e May 11-13, 2020

TestConX Workshop www.testconx.org May 11-13, 2020




Session 5 Presentation 2

TeStCO nx 2020 True Waveforms - Electrical Signal Integrity

Outline

Why High-Density Coaxial Interfaces?
Data Rate Trends

Impedance Matching

Test Socket Structures

Typical vs. Tunable Elastomer Sockets
Signal Performance Comparison
Summary

.Te St CO nX Signal Analysis & Comparison of Coaxial Test Interfaces

TestConX Workshop www.testconx.org May 11-13, 2020




Session 5 Presentation 2

TeStCO nx 2020 True Waveforms - Electrical Signal Integrity

Why High-Density Coaxial Interfaces?

> Continuous demand for the faster data transmission rates.

loT, Al, Augmented & Virtual Reality, etc.

GDDRG6 : 16Gbps - 18Gbps > 20Gbps

PCle : Gen4 16Gbps - Gen5 32Gbps - Gen6 64Gbps
Ethernet : 25Gbps > 50Gbps - 100Gbps

» High Density Coaxial Interfaces are needed for.....

» Improved signal performance that can keep pace with data rates
= Interconnect formats that can scale with electrical compatibility
v" Device Characterization
v" High Volume Production
v System Level Test
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Data Rate Trends

2019

6 (64Gbps)
R6X (20Gbps)

n4+ESM (25Gbps)
DDR6 (16Gbps)
LPDDRS5 (6.4Gbps)

_PCle Gen4 (16Gbps)
GDDRS5X (12Gbps)
LPDDR4X (4.2Gbps)

PCle Gen3 (8.0Gbps)
DDR3 (2.1Gbps)

LPDDR2 (1.6Gbps)
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Impedance Matching
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Structure of Test Sockets

Tunable Elastomer
Typical ELASTOMER Coaxial Pogo
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Comparison of Typical & Tunable Elastomer

Typical Elastomer Tnable Eastomer

< Section View >

VARV

e ad SO ,,;;:57/
200 5 0s(

L]

\ / / s . / \ vy
L ) P A = vy . e s
. 4 Y

% All same pin diameters. * The pin diameters change according to pin map.

g_ Te St CO nX Signal Analysis & Comparison of Coaxial Test Interfaces 7 2 0 2 o

TestConX Workshop www.testconx.org May 11-13, 2020




TestConX 2020

Session 5 Presentation 2

True Waveforms - Electrical Signal Integrity

Signal Performance Comparison
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Sl Performance Comparison — Single Ended

Insertion Loss

Insertion Loss (dB)

-
(=4
o

Typical
Elastomer

N
(=]
=)

Tunable
Elastomer

o
(=
=)

—A&— Tunable Elastomer

)
2
»
9.
o
-
c
Q-
T
o
0
£

A
o
e

=& Typical Elastomer

.00 7.00 17.00 27.00 35.00
Frequency [GHz]

.Te St CO nX Signal Analysis & Comparison of Coaxial Test Interfaces

TestConX Workshop www.testconx.org

May 11-13, 2020



Session 5 Presentation 2

TeStCO nx 2020 True Waveforms - Electrical Signal Integrity

Sl Performance Comparison — Single Ended
Return LosS
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S| Performance Comparison — Differential Pair
DIFF Insertion LosS
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S| Performance Comparison — Differential Pair
DIFF Return Loss
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Sl Performance Comparison
DIFF Insertion LosS
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Sl Performance Comparison
DIFF Return Loss
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Sl Performance Comparison (16Gbps)

Tunable Elastomer
Tynical ELASTOMER Coaxial Pogo
|
= Eye Height : 900.49 Eye Height : 915.69 = Eye Height : 905.88
= Eye Width : 62.32 Eye Width : 62.50 = Eye Width : 62.43
= Jitter: 0.36 Jitter : 0.15 = Jitter: 0.15
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Sl Performance Comparison (32Gbps)

Tunable Elastomer

Eye Height : 889.93

Typical ELASTOMER

I

= Eye Height : 854.80
= Eye Width : 30.62
= Jitter: 0.44

= Eye Height : 852.94

= Eye Width : 30.88 = Eye Width : 30.75
= Jitter: 0.16 »  Jitter: 0.26
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Sl Performance Comparison (64Gbps)

Tunable Elastomer

X X
paSvas

= Eye Height: 879.30
= Eye Width : 15.32

Typical ELASTOMER Coaxial Pogo

= Eye Height: 714.29
» Eye Width : 14.54
= Jitter: 1.15

= Eye Height : 848.82
= Eye Width : 14.93
= Jitter: 0.29 = Jitter: 0.72
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Electrical Performance Comparison - Initial

Tupical Elastomer Tmable Elastomer
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Electrical Performance Comparison — Touch Down
Typical Elastometr
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Summary

Elastomer Sockets can be tuned with impedance matching.

Tuned elastomer sockets can provide longer life cycles with lower

and consistent contact resistance.

Tuned Elastomer Sockets can provide high density and improved

signal performance over coaxial pogo sockets.
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The presentation(s)/poster(s) in this publication comprise the proceedings of the 2020
TestConX Virtual Event. The content reflects the opinion of the authors and their
respective companies. They are reproduced here as they were presented at the 2020
TestConX Virtual Event. The inclusion of the presentations/posters in this publication
does not constitute an endorsement by TestConX or the workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content by
TestConX. However, each presentation/poster is the work of the authors and their
respective companies: as such, it is strongly encouraged that any use reflect proper
acknowledgement to the appropriate source. Any questions regarding the use of any
materials presented should be directed to the author(s) or their companies.
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