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Driving Influences

Technology treadmill never slows
* Higher data rates
* Finer pitch

* Higher pin counts A
5G Networks

* Higher power

Quantum Computlng Al / Neural Networks Autonomous Driving 5G Accelerator Card

I e S i t ' 0 nX Photo Sources: Intel, Samsung, Waymo 2 0 2 o
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Key Tooling Challenges

Contact Solutions

 Higher Pin Counts for Fine Pitch

Applications
— 2,000+ pin count are main-stream

— 4,000+ pin count more prevalent
L L L N N

 Higher Data Rates IS
— 28 Gbps e e 's'e
— Automotive radar Package
|

Pitches Down to

* Finer Pitch 0.2mm

— Solutions for < 0.3mm for test hardware not readily =~ %-#mm 0:20mm
available

B JestConX . 2020
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The Test Gap for Fine Pitch / High Speed

Spring Probes:
Typically long life
Good electrical performance
Wide temperature range
Support Very Fine pitch

Typically used for high cycle
count test applications

Machined pin cost is high
and rapidly increases for fine
pitch & high speed support

B TestConX

www.testconx.org

Elastomer Contacts:

Excellent electrical performance
Lower life cycle expectancy
Reduced temperature range

Fine pitch support

Typically used for validation /
characterization applications

Elastomer
Contact

Bridging the Gap
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“HyBrid” Solution

» Developed to address fine pitch challenges

— Initially developed to break through < 0.3mm pitch barrier with
a cost-effective solution

— Available at 0.2 mm minimum pitch

» Contact system combines a mechanical pin with
traditional elastomer
— Contact system benefits from excellent electrical performance 1mm 1521-pin
— Mechanical performance that meets long life and HyBrid

. . & ;l‘.‘ !
tri-temp temperature range requirements ,—;_-. 35 Socket
B Ssaeon

FoSai

HyBrid Contact Pin  wa

B JestConX . 2020
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HyBrid Lab Data - FDR

LB e 8

300K

Initial

B TestConX

TestConX Workshop

HBR03-703B1-U Force & CRes

Pin Count: 700
Pitch: 0.3mm

k4 & J
Deflectionimm)

96 Rubber socket 300K Res Data

100mQ

Cycle

AllPin Resistance (Ohm)

&

PO s S SRS
Sl o3

<& P
e m

#1/96
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HyBrid Temp Test Data
-40°C Cycle Test Data

96 HBRS (Full Socket) Life Test (-40°C) and CRes Variation

120

90°C Cycle Test Data

(HB08-96B) Measure the resistance after 2500 cycles - Maintain S0C Temp

325k 350k 375k 400k 450k

Contact Times(Cycle)

——Spec. —a—0723-96i1-01 Ini —e—0723-96i2-01 Ini

-

96 HBRC (Single Pin) Life Test(-40°C)and CRes Variation

|| E Xtended ba ke, resista nce te St | 125°C

| 125mQ

2 Weeks

0.8mm pitch

B JestConX
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S-Parameter Measurement Setup

» Test sample:
— 0.4mm pitch HyBrid

* Measurement
Conditions:
— G-S-G/ G-S-S-G
— Corner / Edge / Field /
Diagonal
— Up to 100GHZz

Corner

Field Diagonal

B JestConX , 2020

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




Session 8 Presentation 1

TeStCO nx 2020 The Right Connection - Contact Technology

S-Parameter Measurement Results

» Test sample: Corner

Delay
— I i Risetime open

0.4mm pitch HyBrid T
Risetime thru, 500

e Measurement
Conditions: e e

— G-S-G/ G-S-S-G e
— Corner / Edge / Field /

. Corner
Diagonal e

— Up to 100GHZz Siagona Field

Data by GateWave Northern

B JestConX
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S-Parameter Measurement Results

— Corner

TDR THRU
— Edge
55 Field |
50 — —_— '
y---
45 '
40
35
30
25
20 | ]
-0.15 -0.05 0.05

t [ns]

200 300 400

flGHZ] GWN8I8

Site Zo
Corner 47.6

Edge 46.4

Field 44,

B TestConX
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S-Parameter Measurement Results

LU
pl YV

80 100
GWN 819

Field
Insertion loss (1dB] 3 B Ga. 63.7
| Insertion loss (3dB)| 825 [ =100 =100

-TestCOnX’" . 2020

Corner Edge Field
Return Loss (-20dB)| 76.2 > 100 56.1 |GHz
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S-Parameter Measurement Results

§31 (f) open [— comer — Comer S31 (f) short

S31/841 (f)
— Edge ==Eage
Field Field

Diagonal Diagonal

o
=,
3
™
17s]

f [GHz]

FEXT (S41) & NEXT (S31) Open Circuit Cross Talk Short Circuit Cross Talk

B JestConX . 2020
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NXP Validation: LX2 HSSI Board Measurement Data

Measurement Setup: Summary of Results:

VNA DC to 30GHz @ 3mhz » HiCon socket approved for 28G
resolution data rate for LX2 SERDES

HiCon LX2 Test Socket  Differential Impedance for lane
Differential Measurements measured 100 + 2 Q for all 5
Five SERDES lanes measured lanes

Room temp using 70GHz VNA - S-parameter all acceptable

HvoerLvnx Simulator on one lane: — Insertion loss dominated by PCB
AT ' trace lengths

KR28.5, 25.78125G data rate — Return loss better than -10db up
to 25GHz

B JestConX . 2020
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LX2 Simulator

v Add Tx duty cycle distortion

Magnitude: 1 % of Ul

¥ Add Gaussian jitter

Standard
Deviation; 1 % of Ul

¥ Add uniform jitter

Magnitude: 1 % of Ul

7| Add sine jitter

Magnitude: 1 % ofUl

Bit pattem
Type: | <Custom» -

IBIS Model — DUT / Package
Signal Path — Socket and HSSI Board U_IJIFI_IU

001111101011 0000071071

VNA — Measured Touchstone Files

File: D:\Drve_Fyws_edr\SI_P1_Simulations\Lx2\sim_worksp._\KR28d520bi_03012019 bit

Signaling type Stimulus length

Convert to Bitinterval: 0.0387878787876788 pg
PANM-4

B JestConX

Bt rate: 25.78125 Gbps

Pattemn repetitions 2502

TestConX Workshop www.testconx.org May 11-13, 2020
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LX2 HSSI TDR Plot, SD3 Trace

125

120

M2 Top of Socket
101.673 Ohms 115

110

M3Bottom of Socket 105
99.950 Ohms

100

45

40

85 PCB Trace SD3, RO

a0
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LX2 HSSI S21 Differential Insertion Loss

F Y

‘ Linear response up to between 17+Ghz and <20Ghz

B JestConX
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LX2 HSSI S11 Differential Return Loss

Fy Fy Y

Return loss better than -10dB up to ~ 25 GHz

N
B TestConX
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Simulation results

Simulation date Probe name N — Pass/fail eye Eye mask margin Eye opening
o mask Time, Ul Voltage, V | Time, Ul Voltage, V
04/26/19 00:15:38 |R1.1 {at pin)R1.2 (at pin} 0 |Passed 0.158457 0.126899 0.7297 0.44123
04/28/19 00:17:23 |R1.1 {at pin}R1.2 {at pin} 0 |Passed 0.187951 0.183254 0.760495 0801728

TestConX Workshop www.testconx.org May 11-13, 2020
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LX2 HSSI, Data Eye Without and With Equalization

No Equalization With Equalization Super Imposed

200.0

100.0

-Aw- abejjop
-Aw- ebejjop

<
S
g
-]
@
3
=

-100.0

-200.0

a
Cursors Cursors Cursors
Adjust Mask AdiustMask Adjust Mask

Measurements ImBnEmasE Measurements
Wavef Latest Vv [R1.1_{at R
ClEdie IREgen avefom: - |Latest VIRT1 (et pin) R~ 9 Entire Region Waveform: | Latest VW [R

@) Entire Region Wavetorm: | Latast: W [R1.1
N Maxirnurm eye opening 0668 % &t 0.0194 ns

Eye width 0.0347 ne or 0.834 Ul at 0.00484
Perind that makes the smallest eye opening: 3646

Meximum eye opening 0,688 ' at 0.0134 ns
Eye width 0.0347 ns or 0.834 Ul ot 0.00484°

Maxirmum eye opening 0.543 % at 0.0194 ns
Period that makes the smallest eye opening: 3848

Eye wicith 0.033 ns or 0.85 Ul at 0.00434 Y
Period that makes the smallest eyve opening: 11

B JestConX
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LX2 HSSI

1.00e-018 \ \

1.00e-024 \ \

1.00e-030 \ \ ! &l
0 100m  200m  300m  400m  500m  GBOOm  700m  800m  900m  1000m

W-0s7 M-034 W-017v 008V -0.04v 0.00v 0.04v
0.08y 017y 034y 0GR
Bathtub Chart for R1.1 (at pin)/R1.2 {at pin)(2)

B TestConX
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Bathtub Chart for R1.7 (at pin)/R1.2 (at pin)

Without Pre-emphasis and De-emphasis
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LX2 HSSI

0

-100m

-200m

_‘IDD e e
m \%\:

e

-200m

-300m

-400m

LI

-300m

700m
10°-18

800m
10721

0 100m  200m  300m  400m 300m

W03 W06 Wi0T-9 M0tz
10724 10727 W107-30
Statistical Contour Chart for B1.7 (at pin)/R1.2 (at pin)(2)
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Conclusions & Next Steps

* Product family combining mechanical pin with elastomer contact
("HyBrid”) was developed to meet fine pitch challenges down to
0.2 mm pitch

« Demonstrated excellent mechanical and electrical performance in
the lab and end use application

— Qualified for 28Gbps Applications
* New product development, testing and data collection for Bl, Test,

and Validation applications underway for this innovative
technology

B JestConX . 2020
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COPYRIGHT NOTICE

This multimedia file is copyright © 2020 by TestConX. All rights
reserved. It may not be duplicated or distributed in any form
without prior written approval.

The content of this presentation is the work and opinion of the
author(s) and is reproduced here as presented at the 2020
TestConX Virtual Event.

The TestConX logo and ‘TestConX’ are trademarks of TestConX.
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