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Copyright Notice

The presentation(s)/paper(s) in this publication comprise the Proceedings of the 2015 BiTS Workshop. The
content reflects the opinion of the authors and their respective companies. They are reproduced here as they
were presented at the 2015 BiTS Workshop. This version of the papers may differ from the version that was
distributed in hardcopy & softcopy form at the 2015 BiTS Workshop. The inclusion of the presentations/papers
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 content by BiTS Workshop. However, each
presentation 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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Kelvin Sockets at Speed

B 2015 BiTS Workshop ?‘
March 15 - 18, 2015

Burn-in & Test Strategies Workshop :
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Problem
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Approach
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A Kelvin Socket

2 contacts are jointly touching one DUT pad/ball

Sense contact

vV
—_—
/

Force contact
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Circuit Diagram, Socket Only

Sense contact

W=l

Force contact

- the model was developed from measurements of
an existing device
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Possible Test Configurations

Sense contact ) Sense contact
> 1k

Tester gpen sense —term. force open sense —open force

Sense contact Sense contact

mnmct mnmct high Z;,

Testerterm. sense — term. force Tester term. sense — open force
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Insertion loss S21
Individual force and sense contacts

Insertion loss S21
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Insertion loss, force and sense
contacts coupled, in Kelvin socket

Insertion loss S21

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense
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Limitation: Resonances

Sense contact >
Open sense === —
contagct — 1 L 1 C 2 _E'_El_l _E'_‘:l_

SR = S = S =

| T
Port 1 - _Tt_j__ _E'_j_ _E_j_
Force contact

VNA =
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Insertion loss S21
force and sense contacts coupled

Insertion loss S21

Qo
= 0
o

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense
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Values greater/less than O dB are due to the lack
of proper 50 Ohm terminations at the site of the
measurement

Burn-in & Test Strategies Workshop www.bitsworkshop.org March 15-18, 2015




Session 6 Presentation 2

BiTs 2015 Lord of the Dance - Simulation & Performance

Return loss S11
force and sense contacts coupled

Return loss S11

—open DUT, open sense
—term DUT open sense

term DUT term sense

——open DUT, term sense

A value of -20 dB Is often chosen as a useable
frequency limit
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TDR, force and sense contacts
coupled, in socket

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense
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TDT, force and sense contacts
coupled, in socket

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense
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TDT, force and sense contacts
coupled, in socket

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense
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Circuit Diagram, Socket Plus PCB

- the model was developed from measurements of
an existing device and PCB

Burn-in & Test Strategies Workshop www.bitsworkshop.org March 15-18, 2015




Session 6 Presentation 2

BiTs 2015 Lord of the Dance - Simulation & Performance

Insertion loss S21
socket with PCB

Insertion loss S21

—open DUT, open sense

—term DUT open sense

term DUT term sense

——open DUT, term sense

Values for ‘open DUT, open sense’ and ‘term DUT,
term sense’ are amplitude adjusted
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TDT, socket with PCB

—open DUT, open sense

—term DUT open sense
term DUT term sense

——open DUT, term sense
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Observations

What can be done to enhance high frequency
performance?
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Performance improvements

Sense contact

Force contact

Use socket with short(er) contacts
(approximately 8 mm sense / 2 mm force in this case)

Burn-in & Test Strategies Workshop www.bitsworkshop.org March 15-18, 2015




Session 6 Presentation 2

BiTs 2015 Lord of the Dance - Simulation & Performance

Insertion loss S21
socket with PCB

Insertion loss S21

—open DUT, open sense

—term DUT open sense
term DUT term sense

——open DUT, term sense
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Values for ‘open DUT, open sense’ and ‘term DUT,
term sense’ are amplitude adjusted
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Crosstalk Iimprovements

NEXT at DUT S42

1 —Ilong contacts

| —short/long contacts
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Crosstalk on the DUT side
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% Crosstalk

—Ilong contacts (DUT)

—short/long contacts (DUT)
long contacts (tester)

—short/long contacts (tester)

Crosstalk on the DUT and tester sides
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% Crosstalk

NEXT

—Ilong contacts (DUT)

—short/long contacts (DUT)
long contacts (tester)

——short/long contacts (tester)

PPN
v~ e o

—Ilong contacts (DUT)

—short/long contacts (DUT)
long contacts (tester)

——short/long contacts (tester)

Crosstalk on the DUT and tester sides
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Conclusion

« Kelvin sockets can not achieve the
same high frequency performance as
single connection sockets

* |f some leeway is available,

performance can be improved by
selecting a suitable termination
configuration and socket

« Choices must be carefully examined
for overall test system impact
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