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COPYRIGHT NOTICE

The presentation(s)/poster(s) in this publication comprise the Proceedings of the
2018 BiTS Workshop. The content reflects the opinion of the authors and their
respective companies. They are reproduced here as they were presented at the 2018
BiTS Workshop. This version of the presentation or poster may differ from the version
that was distributed in hardcopy & softcopy form at the 2018 BiTS Workshop. The
inclusion of the presentations/posters in this publication does not constitute an
endorsement by BiTS Workshop or the workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content by BiTS
Workshop. 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.

The BiTS logo and ‘Burn-in & Test Strategies Workshop’ are trademarks of BiTS
Workshop. All rights reserved.
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Life Cycles of Sockets;
Specification vs Reality and Setting
Standards — Contact Resistance

Valts Treibergs
R&D Engineering Manager
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Xcerra Cycling for C

OFF-LINE CYCLING

« Mainly used for spring probe
qualification

« 256 pin socket (LARGE SAMPLE SIZE)

» Hardstop to set probe overdrive

» Gold / Gold cycling surfaces — checked

often for wear
* Force — Resistance — Deflection

evaluated at prescribed cycle intervals:
0, 10k, 50k, 100k, 250k, 500k, 1M, +

— MAP - Cres and Force at contact nominal test height

— FReD - Contact consistency over entire stroke —
window of consistency, hysteresis
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Characterization

DYNAMIC CYCLING

Used primarily for elastomer and
cantilever contact qualification

28-56 contact points in socket
configuration

Hardstop to set probe overdrive

Gold / Gold cycling surfaces — checked
often for wear

Automated C,,, data collection in

programmable tri-temp chamber

Off-line Force / Resistance / Deflection
test also done at 250k intervals
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Xcerra Off-Line Cycling Data

Cumulative ResistanceProbability Xoorrd FReD XXXXXXXX@ 500K

100%
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Probability

Resistance (mOhm}
w
Force (g)

40% T

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Resistance (milliohms)

Cycle Count 0 | 10,000 [ 50000 [ 100,000 [ 250,000 | 500,000 [ 1,000,000 |
Average Resistance (milliohms): 893 90.0 921 105.5 96.1 106.4 106.9
Std Dev Resistance (milliohms): 89 82 96 147 125 18.0 214
Max Resistance (milliohms):[  118.1 107.2 1329 1447 1531 189.9 2174
Min Resistance (milliohms):|  73.1 719 75.0 80.2 75.8 82.1 765
Average Force (g): 13.6 14.0 14.0 13.8 13.8 137 136
Std Dev Force (g): 0.3 0.3 0.3 03 03 0.3 0.3
Max Force (g):|  14.4 14.7 15.4 14.4 14.6 14.8 14.7
Min Force (g):| 129 13.3 13.1 13.0 133 13.0 13.0
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Xcerra Dynamic Cycling Data

Average Individual Pin Resistance vs Cycles (Cold)

PinState  Cycles  Ravg (m)) Rstdev (mf)) Favg (g) Fstdev (g) % Force Reduction|

Initial 0 16 25 83 18 - =
PreClean 250,000 362 94 80 28 45 w
Post-Clean 250000 340 72 76 27 58 .
Pre-Clean 500,000 381 6.1 78 17 5.2 m N
Post-Clean 500000 333 57 W6 2T 6.0 fuo -
PreClean 750000 423 47 %9 25 8.4 =
Post-Clean 750,000 365 6.1 70 23 78 B
Pre-Clean  1,000000 411 108 74 23 65 , e ' —"
PostClean 1,000,000 353 00 22 8.0 oommome e e e T T o e

Average Individual Pin Resistance (Temperature Ramp)
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i e — A
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100 2 0000 100000 300000 200000 ::::n SO0 00000 ADOO0D S00000 1000000
=0 10
o - -
o «250k — Mipox cleaning only +750k — Mipox cleaning only
T Gy, G, T, Y, T, Y, T, T, T, e, T, T, Y, e, Y, T, Y, q% qﬁi@, q’éa +500k — Mipox cleaning and elastomer  +900k — Mipox cleaning and elastom:
Cycles replacement replacement
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Key Parameters & Assumption
« Off-line Cycling

— Very defined procedure — automated data collection — relatively quick

— Large sample size — can keep retains for post-mortem analysis (SEM/other)
— Best for spring probe applications

END OF LIFE: any mechanical failures (breakage or sticking), C,., standard deviation exceeds 20% of
average Cres value

* Dynamic Cycling

— Best for elastomer/cantilever contacts, because elastomer performance is very specific to environment.
Scrub amount influences lifetime/performance

— END OF LIFE: any mechanical failures (breakage or sticking), C,., standard deviation exceeds 20% of
average Cres value

Variables captured

— Forcing current during C,. measurement, contact interface metallurgy conditions, temperature
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Lab vs. Real Test-Floor Performance Data

« Lab data is only useful to define a data-sheet baseline set of
performance parameters — The best case scenario — ignoring
everything else

« Socket suppliers interact with hundreds of customers, DUT types,
handlers/probers, and test conditions. This makes it impossible
to test for every possible combination and scenario

« How does production yield data relate to contact resistance? It
depends. The onion must be peeled back carefully to rule out
environment, device or setup related problems
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Supplier Standards

« What is Critical: Define a standard force and Cres baseline
(at what current and under what conditions)

« What | want to see:

— From Customers: What statistics and under what conditions shall we
provide data? How do you want this data presented? A standard
template would be quite nice!

— From Xcerra and other Socket Suppliers: Complete test reports that
include equipment, test conditions, methods, results with complete

statistics
DATA SHEETS ARE WORTHLESS
§iI§§ (unless supporte;iS :12/ Vt??tbr:]exthods & statistics)
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