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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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Optimizing the
PCB-to-socket Interface

Gert Hohenwarter
GateWave Northern, Inc.
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Objective

* Highlight impact of via field design on
socket and signal path performance

« Examine methods on how to improve
that performance

* |dentify some of the unigue challenges of
designing for automotive radar systems

Optimizing the PCB-to-socket Interface
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Approach

« Set up simulations that highlight impact

of changes in via field on insertion and
return loss

« Examine impact of these changes on

overall system performance

« Develop criteria regarding interface
construction and optimization

Optimizing the PCB-to-socket Interface
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40 GHz VNA
ANSYS HFSS
Mentor HyperLynx
SPICE simulator
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Socket on via field
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Socket driven by signal from deep within PCB
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Parameters to consider

Pad diameters
Via diameters
Anti-pad sizes

Dielectric constants, 1.e. PCB materials
Stubs

Line widths
Under control of the PCB designer

Optimizing the PCB-to-socket Interface
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Parameters to consider

Ground locations
Ball sizes

|IC parameters e.g. routing on IC

Rise times
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Return loss S11

S11(f)

=

optimized

[ ——"gyeballed

perfected

—default

10 20
f [G HZ] GWN 1215

@ Socket plus via field

Optimizing the PCB-to-socket Interface
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Insertion loss S21

optimized

—'eyeballed'

perfected

20

GWN 1215

o Socket plus via field

i
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Impedance
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Eye diagram of PCB with socket

OSCILLOSCOPE
Design file: LONG_2F Designer gkgh

-pw- abejjop

400.00
Time (ps)
<V [J119 (at pin)]

Date: Tuesday O Time: S
Net

There is no point investigating the difference between
optimized and unoptimized via fields in this case
Long lines, 6 GB/s, optimized interface
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Eye diagram of PCB with socket

OSCILLOSCOPE
Design file: DDR_DQO.FFS Designer: gkgh
HyperLynx v3.2

//
. an acceptable eye diagram

150.00 200.00 250,00 300.00 350.00 400.00 450.00
Time (ps)

Date: Tuesday Jan. 12,2016 Time: 13:09:.09
Net name: NetD01

Short lines, 6 GB/s, default interface
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Eye diagram of PCB with socket

OSCILLOSCOPE
Design file: DDR_DQO.FFS Designer: gkgh
HyperLynx v3.2

Not|perfect but will probal

50.00 100.00 150.00 200.00 250,00 300,00 35000
Time (ps)

Date: Tuesday Jan. 12,2016 Time: 13:07.12
Net name: NetD01

Short lines, 6 GB/s, optimized interface
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Eye diagram of PCB with socket

OSCILLOSCOPE
Design Hle: DDR_DOO-BADCASEFFS  Designer. gkgh
HyperLyrox

Hz

5GHz 10GHz

72 Ohm socket
Magnitude

Short lines, 6 GB/s, 35 Ohm PCB — 72 Ohm socket
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Automotive Radar Example

Die Signal
In

On-

IC interfaced to high speed CPW

“ Optimizing the PCB-to-socket Interface
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Performance with CPW

S21(f) S11(7)

WY
| |

—Return loss S11

S11,21(f)
—I|nsertion loss S21

P /"_'—-_-—_
—\_—--_/
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VANA
[RATEREAY

70 80 90
f [G HZ] GWN 1215

Smooth insertion loss response
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Automotive Radar Socket
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Socket example
|C interfaced to high speed CPW via G-S-G socket
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Examine Impact of Two Variables
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Pad spacing

Pad diameter

Pitch is generally not available for optimization

‘Generic’ contact interface
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Return and insertion loss

S11,21(f)

—Return loss S11
—Insertion loss S21

50 100
f [G HZ] GWN 1215

Pin length shifts frequency of S11 ‘resonances’
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Return and insertion loss

—Return loss S11

— Insertion loss S21

80 90
f [G HZ] GWN 1215

Pin length has significant impact on return loss in frequency

o range of interest
b= Optimizing the PCB-to-socket Interface
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Return and insertion loss
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S11,21(f)

—Return loss S11
——Nsertierloss S21
70 80 90
f[GHZ] Gwn 1215

Pad diameter also severely impacts return loss S11
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Performance with Socket
optimized’
N N

il

50
f [GHZ] GWN 1215 f [GHZ]
—Return loss S11

S11,21(f)

—Insertion loss S21

In the range of 5 R
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Conclusion

* |nattentive via field design will impact
socket performance

* A ‘good’ socket may not work as well in
such an application while a ‘bad’ one

might
 Automotive radar interfaces demand

careful attention to interface and signal
path optimization
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