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Signal Transmission Development

How to improve the transmission bandwidth?

25Gbfs 25Gb/s 25Gb/s 25Gb/s 25Gb/s 10
| L ] |
25Gb/s 25Gb/s g ™
25Gh/s 25Gb/s g 3
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25Gb/s

25Gh/s
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il 56Gb/s

0 10 20 30 0
flGHz)

Increase the Number Increase Signal Speed PAM4
of Transmission Lanes -> Trace Loss Increase the Symbol at the Same Time
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Signal Transmission Development

m

Modulation

oo 000

PAM4 PAMS
Symbol (M) 4 8
Number of Bits Per Symbol log, 8 =3
Nyquist Frequency (GHz) @112Gb/s 18.67
A7

PAM4 Challenge >
Noise, Crosstalk, Jitter,

Clock Recovery, ISI...
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Brownie Coaxial Socket Structure
Through-hole Coaxial Socket Design

S : Through-hole Design
> Excellent Impedance Control

Composite Insulation Materials
- Superior Reliability for Mass Production ( >1M )

Fully Metal Shielding
- Perfect Signal Protection

Surface Insulation
- Avoid Shorting Risk

Mix Pin Configuration
- Higher Current Capacity
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Perfect Shielding Design
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Plastic

= 53 BN n n H | Brownie
I I S S S, -100 dB 1 T
fea, Gz 40 GHz fea. Gz 40 GHz DUT Pin Map Schematic T~ 40 GHz
R Crosstalk Comparison of GSSG
T [
s As shown, the performance of
Metal Housing Plastic Housing e plastic socket highly depends on
- e DUT pin map arrangement. In
.;‘:zzgiﬁ; contrast, coaxial socket provides
Perfect Signal Protection better consistency and impedance
Brownie Coaxial Plastic Socket matching.
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Pin Map

H
u

Pitch 0.5mm
Speed 112Gb/s PAM4

TestConX

Lane:

ane1

Channel Simulation

Socket PCB Channel

Socket Solution
Multi-Layer with two
 Plastic with short pin . . . 3D Stacking Simulation
high speed differential
+ Elastomer . - Merge Socket with PCB
airs
+ Brownie Coaxial P

| 2019
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Socket Solution Comparison

PO.5 Socket Solution || ki Plastic
— Socket Lifetime

Mechanical (k) mm Brownie Coaxial
W Elastomer

300

Test Height (mm) 3.8 0.5 24

Operating Temp. (°C) -40 — 150 -40 -125 -40 — 150
Electrical Performance

C.C.C. (A) 1 0.8 1

Mass Production Solution: Coaxial Socket for 112Gbps PAM4

m Plastic Socket

Contact Resistance <150mQ  100~150mQ  <100mQ impedimce tontil Cromtalk Beductlon
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Simulation Result S-parameter

Socket 0n|y o Return Loss f,__ . NEXT

112Gh/s PAM4

i R
Freq [GHz]

Insertion Loss . TDR

= Brownie Coaxial sl

Elastomer
Plastic Socket

E ) 50 g 70 0 20 ) 6 80 100
Freq [GHz] Time [ps]
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SimUIation ReSUIt | Eye Diagram
Socket Only Comparison

56Gb/s NRZ

Jitter
= TeSt Co nX China " Mass Production Solution: Coaxial Socket for 112Gbps PAM4 20 1 9
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Simulation Result S-parameter

PCB only o Return Loss o NEXT

1
1
1 —
1
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SimUIation ReSUIt | Eye Diagram
PCB Only Comparison

Eye Diagram Bit Pattern
PRBS13 = 23 — 1 = 8191 bits

Q
Time [ns]
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Simulation Result S-parameter
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Simulation Result | Eye Diagram
Channel Comparison

56Gb/s NRZ

Jitter

Bro e Coaxia astome Plastic Socket

112Gb/s PAM4

Min.Eye Height (mV) . Similar

"""""""""""""""""""""""" Performance o s

Mass Production Solution: Coaxial Socket for 112Gbps PAM4
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Test Results on Board

 Lane1l .

Test Speed: 56Gb/s PAM4

Three kinds of sockets can
pass at 56Gb/s level and their
performance is about the same

based on the customer’s site.

Plastic Elastomer Coaxial Plastic Elastomer Coaxial
TestConX 2019
’ China " Mass Production Solution: Coaxial Socket for 112Gbps PAM4
15
TestConX China Workshop TestConX.org October 29, 2019

15



TestConX China 2019

Session 2 Presentation 2

5G and mm-wave Test Challenges

Test Results on Board
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Elastomer and Brownie coaxial both can support
the 112Gb/s PAM4 testing. However, Brownie
coaxial performs better mechanical requirement
(travel, life time), it’s suitable for mass

production application.

2019
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Summary

 Excellent electrical and mechanical characteristics for 112Gb/s PAM4
» Superior reliability for mass production ( >1M)

« Perfect impedance control and signal shielding

i1 28 GHz

Return Loss . Insertion Loss
o T e — Brownie
! ! p Socket Onl Channel Simulation
1112Gh/s PAM4 Coaxial y
o ; Eye Diagram
-5
20 . el
56Gb/s NRZ

—— Brownie Coaxial
1 = Channel Simulation

112Gb/s PAM4

TestConX
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