BiTS 2016 Proceedings Archive

Archlve Sessmn 4

© 2016 BlTS Workshop — Image: Stiop / Dollarphotoclub

Burn-in & Test Strategies Workshop www.bitsworkshop.or March 6-9, 2016




BiTS 2016 Proceedings Archive

Presentation / Copyright Notice

The presentations in this publication comprise the pre-workshop
Proceedings of the 2016 BiTS Workshop. They reflect the authors’
opinions and are reproduced here as they are planned to be presented
at the 2016 BiTS Workshop. Updates from this version of the papers
may occur in the version that is actually presented at the BiTS
Workshop. The inclusion of the papers in this publication does not
constitute an endorsement by the BiTS Workshop or the sponsors.

There is NO copyright protection claimed by this publication. 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.
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A Solution of Test,
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for Blind Signal Waveform
on a Board

Tatsumi Watabe, Makoto Kawamura, &
Hiroyuki Yamakoshi
S.E.R. Corporation
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Purpose
» Blind signal waveform analysis on the system

board by using Signal Probe Socket.

Conclusion
» Got a real signal waveform by

Introduction S-parameter data of S|gnal
probe socket and InfiniiSim =
performance.
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Agenda

1) What is a blind signal analysis?
2) Signal probe socket !

2-1) YOROI ???
3) Blind signal measurement & data
4) Conclusion & summary
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1) What is a blind signal
analysis ?
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Blind Signal !
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Blind signal analysis !

B Timing analysis between DDR and CPU.

B Measure and confirm a blind signal waveform
directly underneath IC package.

B Define different approach for identification of a
failure point when not re-appearance on LSI tester.

B Qualification of memory and CPU.
B Moving measurement point by using InfiniiSim.
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Timing signal & waveform

Timing analysis
Verification
Quallty control

DDR Clock

Write and Read waveform

Set up Time
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Blind signal measurement

1. All signals of 0.8mm pitch device should
be accessible for measurement.

rrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrr

2. Support of high- speed signal
measurements over 3.5 Gbps.

3. Solderless mount.

(Easy to replace the target IC)

BiTS:
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2) Sighal Probe Socket !
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Blind signal probing

Signal measurement on DVD player

1=
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Blind signal probing

Signal probe socket is on a board of DVD player and
connected to the oscilloscope.
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Blind signal probing

Removed DDR memory and mounted signal
probe socket worn YOROI.
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Setup for DDR memory’s blind signal
measurement

IC socket

Measurement point
DDR memory Interposer PCB

Oscilloscope ;
- —— ' 0.0 & Other components
Illll--

DVD player
PCB assembly

B Rcmoved DDR
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Signal probe socket basic structure

Example
PKG: BGA (DDR3 memory)
Pitch: 0.8mm

Pin count: 96 pin
BiTS=
o
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Actual performance of DDR memory’s

signal probe socket

Shmoo plot analysis result

1.5Gbp§””l £iEis ; '

Tester : _ :

_\/engy 2Gbps

-HSM3600
3Gbps . . .
1.25V 1.425V 1.5V 1.575V 1.75V
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Blind signal probing design structure

YOROI structured , o4
mount is required for i

PR ]
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2)-1 YOROI 2?7

SAMURAI wore | (7
YOROI for fighting. =

And signal probe
socket also must be.

Why ?
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YOROI structure for signal probe socket

(Patent pending)
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Signal probe socket worn YOROI

. ~ . Topplate

PCB assembly

Probe & Interposer \ VO
| : | \ Bottom plate

Floating nest

(Patent pending)
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Interposer element

It Influences the measurement of the
blind signal waveform.

- Waveform measured
Directly underneath the ball (real signal) dIréctly :underneath the ball

-Wavefc;):rm at measurement point

Equivalent circuit model

. w -
samgmm ¢© INterposer pattern for measurement (stub)
BiTSz

A Solution of Test, Inspection and Evaluation for Blind Signal Waveform on a Board 20

‘73'—/}

“PCRB

I Y VYV VYV W
Burn-in & Test Strategies Workshop N

Burn-in & Test Strategies Workshop www.bitsworkshop.org March 6-9, 2016




Session 4 Presentation 2

BiTS 2016 Frequently High - High Frequency

3) Blind signal measurement
& data

P Display Trigger Measure Math Aniyze Utilties O
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Testing procedure & method

Target is this signal waveform

DDR Memory
I
Measurement point on
interposer
Measurement point
DDR Memory
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Actual DDR clock S|gnal Waveform

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

TECHNOLOGIES

Blue : Waveform at measurement point -

Seal [BJIISA
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Waveform transformation

InfiniiSim by Keysight Technologies

Oscilloscope
InfiniiSim
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S-parameters of sighal probe socket

Actual S-parameter data of signal probe socket
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Waveform transformation

Measurement point waveform includes
all S-parametric data of (a),(b) and (c)

(a),(b) and (c) must be subtracted from
measurement waveform to get the actual
data of the IC terminal.

DUT Ball/Pad

Waveform transformation

PCB Pad
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Testing procedure & method

Test point directly underneath the ball
DDR Memory

Measurement point on interposer

I
DDR Memory
i Measurement point after using InfiniiSim
NE—— transformation

I

Moving measurement point
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DDR clock S|gnal waveform transformed

Red : Directly underneath the béﬂ*‘ e
Blue : Waveform at measurement point
Green : Waveform after transformation by InfiniiSim
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4) Conclusion & Summary
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Conclusion & Summary

1. The signal probe socket can measure blind signal
waveform behind of IC package.

2. Blind signal waveform is able to reform by InfiniiSim
using S-parameter data of signal probe socket.

3. It bring system engineers significant system
performance information detail.

4. Itis a new approach for evaluation & analysis in the
world.
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Future works

1. Support high speed DDR4 memory

Minimize stub
Minimize probe length
4.3mm =2.6mm

And for 10GHz speed requireméﬁt

2. Approach power integrity analysis
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