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Technology Drivers and Tooling Challenges

Device Trends'

Technology treadmill never slows

Mining, Al, Streaming, Self-Driving,
Mobility, Smart Home, Health, etc...

L L
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Higher data rates
More transistors / More cores |

Higher power
Both larger and smaller packages
Finer pitch / Higher pin counts
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The Test Gap for Fine Pitch / High Speed

Spring Probes: Elastomer Contacts:
Typically, machined pin « Excellent electrical performance
High mechanical cycle life « Typically used for validation /
Wide temperature range characterization applications

Good electrical performance Lower life cycle expectancy
Machined pin cost is high compared to spring probes

and rapidly increases for Lower temperature range
very fine pitch & high-speed compared to spring pins Contact
applications, especially as Free height is generally 1mm

pin height is less than 3mm maximum

Elastomer

Solution Goal: A cost-effective solution contact that provides the
electrical capabilities of elastomer contacts and mechanical benefits of
spring probes, especially in 1-2mm test height applications
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TestConX Workshop www.testconx.org May 1-4, 2022




Session 2 Presentation 1

TeStCOHX 2022 Contact Technology
Bridging the Gap, Part 1 — The ‘HyBrid’ Solution

« HiCon has developed an entire product family devoted
to addressing “The Gap’

« HiCon’s HyBrid Contact was the 1st product developed
and was introduced at TestConX 202

— Initially developed as a way to break through < 0.3mm pitch

barrier with a high-performance, cost- effective solution
— Avalilable at 0.2mm minimum pitch
: : : : Tmm 1521-pin
« The HyBrid contact system combines a mechanical pin HyBrid
with traditional elastomer Socket
— Contact system benefits from excellent electrical performance

— Mechanical performance that meets long life and
tri-temp temperature range requirements
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»

: 0.4mm 0.3mm
1 Pitch 0.65 Pitch . )
HSRR (High-Speed Round/Round Tip Pin): MM “pitsh  Piteh

Shortest Spring Probe for High-Speed Test |l Bt ST S S

High Volume, Stamped Pin = .. e | Bl | .
Wide temperature range: -50°C to 150°C** % % E é E E E E
Long Mechanical Life _
Low and Consistent Contact Resistance & it e
excellent S-Parameter performance “pign | osem | ssmpin | o e mm
Available in 0.5mm to 1.2mm free heights ** Up to 180°C Solutions Available
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TestConX Workshop www.testconx.org May 1-4, 2022




Session 2 Presentation 1

TeStCO I‘IX 2022 Contact Technology

High Speed Interconnect Comparison

HSRR Benefits:

 Fully stamped solution
« Same electrical performance
. « Greater mechanical stroke
DC Resistance » Greater temperature
Force < 40g (@0.8p) (A\Y:i';f‘lzfifq@%%f%g) range (1 50°C and higher)
B?g;’;:;')‘h 30~40 GHz 30~40 GHz * High current . .

* Increased mechanical life

Pitch Capability >1mm ~ 0.20mm >1mm ~ 0.25mm

Mechanical Cycles ~ 100K 2 100K ® TeSt helght as IOW as

Temperature Range -35°~125°C -50°~150°C O . 36 mm
ccc S 3A > 3A * 1-2mm test height solutions

Short (1.2mm)). Short (1.2mm|). available
. Fully stamped (Robust &
Stamped Pin + Powder .
Economical)

Key Features

Data based on 0.8mm pitch

.TeSt CO nX Bridging the Gap, Part 2
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HSRR Validation Data

HSRR-1.2mm Force & CRes

Force-Deflection- Resistance (FDR) Test

Resistance{mOhm)

st -

Deflection[mm)

DEF(mm) Force(gf) Resistance(mQ)
0.25 20.0gf/pin 34.3mQ/pin

0.30 21.7gf/pin 34.3mQ/pin

.TeSt CO nX Bridging the Gap, Part 2

TestConX Workshop www.testconx.org May 1-4, 2022




TestConX 2022

CRes{mQ/pin)

HSRR Validation Data

78BGA HSRR Socket with 1.2mm pins

>

1.2mm HSRR Life Time Test

——PdCo/Au 1Pin CRes Au 1Pin CRes

* 78BGA 0.8Pifch®

Touch Down Cycling
with Daisy-Chain PKG
with solder balls

g
1

Resistance less than 70mQ/pin to100K

N i i o S SR SR P SR e S S I S SR N SR
c,etac.q,seqq‘._,og—,‘,,aggobog,,‘aqﬁ%o%%r_p@@a

1.2mm HSRR 0.3mm Stroke 100K

——Reslstance[mQ] —Forcelg)

Pin Life Cycle Test
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1.0 HSRR 96BGA Rubber Socket Bake test (150°C)

~

1.2mm HSRR - 78BGA Thermal cycle test 2nd(-40

1012Hr (42 days)

Fumber of measurements (1 time/1min|

Deviation
30+x2mQ/pin

Average
31mQ/pin

Ball Mark

28mQ/pin 32mQ/pin

Resistance

1Cycle — Repeat(20cycle)

After 1012 Hours

>

30min 60min 90min 120min 150min

@ Thermal Cycle resistance

> InitiaIEIastomer Socket

51 mQ/Pin

64 mQ/Pin

39 mQ/Pin

After 1012 Hours

Bridging the Gap, Part 2
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HSRR Full System Validation

- o

HiCon Socket

Application Board

" VNA Validation Lab setup

NXP Application Board Test Set up
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HSRR Measurement Set -up

. VNA DC to 30Ghz @ 3Mhz i ]
resolution or steps g ———

. HiCon LX2 Test Socket

. 1mm pitch / 1517BGA Surrogate
Package

. Differential Measurements

. Eight Serdes Lanes Measured
(RX2, TX2, RX3, TX3)

. Room Temperature using 70Ghz
VNA

. No LX2 functional test

. HyperLynx simulator on one lane,
PRBS31 at 25 data rate

| oot
.TeSt CO nX Bridging the Gap, Part 2
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M1:-140.028 fs 100.128Q
M2: 682.4965 ps 101.789Q
M3: 960.4921 ps 104.531Q
M4: 939.940 ps 89.853Q
M5: 918.3637 ps 89.546Q
M6: 966.4733 ps 108.495Q
M7:1.4601 ns 101.777Q
>M8: 2.126 ns 102.834Q

PCB
Trace

a

Pin to
e

TH&S T Pads

e— H&S —

Probe — —

Differential impedance of 8 lanes
measured between 98 to < 106Q

Bridging the Gap, Part 2 13 20 22
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Lane Measurement Results

H&S PCB: (~ 7 inches) to RX3 P/N socket to H&S - Not De-Embedded

50

M1: 5.001 GHz -2.9895 dB
40+ M2: 9.999 GHz -3.0987dB
M3: 156 GHz  -7.0348dB

DIFFERENTIAL INSERTION * | M4:20.001 GHz -11.55dB
LOSS M5: 23.94 GHz -10.6778 dB

M6: 29.394 GHz -10.5219 dB
- DC to 30 GHz

- TRANSMISSION LINE
(SIGNAL PATH)

HICON Socket
APPS board

H&S Connector X2
Surrogate Package

i::hll TR |5tu1't G MHz  Stop 30 GHz IFEMY 1 kHz X Peasuring State CORR

-TESt CO nX Bridging the Gap, Part 2
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LYNX37: Package — Application Board (PAB)

Serdes Circuit Simulator, HyperLynx Sl

Serdes Circuit
Simulator

Mentor Graphics
HyperLynx
PRBS31 Test
Pattern

25G Data Rate

HiCon Socket on
Serdes /O Driver IBIS Serdes Application
Model Board

VNA —Measured
Transmission Line
Touchstone file

S-Parameters
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LYNX 37 — PAB RX3

e e Ve HSRR Contact Pin
- o - Measurement

HyBrid Contact Pin
Measurement

The impact of 6+ inches
g trace length on the data eye
R10.1 (at pin)/R10.2 (at pin)|  1.11555e-16 | Passe 0.0217911 1229912 0.466104|  0.287057 | i S evi dent

tCO nX Bridging the Gap, Part 2 16 2022
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LYNX37 — PAB — 8 TAPS Pre-Emphasis

HSRR Contact Pin
Measurement

Significant improvement
observed with 8 taps Pre-
emphasis enabled
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Summary & Conclusions

HiCon Hs Product
Solution Famil
<80mQ

Force

<40g (@0.8p)

Band width
(@-1dB)

> 40 GHz

Pitch Capability

0.25mm minimum

Mechanical Cycles

> 100K

Temperature Range

-35°~150°C
(Up to 180°C)

Current Carrying
Capacity

>3A

Test Height Range

0.36mm - 1.7mm

Key Features

Fully Stamped /
Scalable and Economic
Solution

B TestConX

TestConX Workshop

Spring Pins and Elastomer Contact Solutions offer
seemingly mutually exclusive benefits suitable for
different applications

HiCon’s High-speed (Hs) product family combines
the best attributes of both into a single solution

The HSRR contact builds upon the HyBrid contact
by increasing the pin stroke, temperature range,
and mechanical life cycles

Fully stamped pin is a cost-effective solution for
applications as low as 0.25mm pitch

HSRR provides consistent quality and C-res

2022
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