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Motivation

Resindk= 2, df=0.01, Glass dk=6, df=0
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Kunz et al, DesignCon 2014
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Our approach

Simulation
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Test setup

Test Board - Tx Test Board - Rx
Compliance Card

Adjustable
x §JJ W Delay Line 1

Package Package
Adjustable 10/30 cm
DelayLine 2 VGA

AEQ
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Test setup

Test Board - Tx Test Board - Rx
Compliance Card

Adjustable
Tx Delay Line 1

Package

Adjustable 10/30 cm
DelayLine 2 VGA

Channel Response wi RX CTLE Eq
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Channel Response (dB)
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z' >J Palermo, Sam, 2014, Course Notes, ECEN720
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SerDes driver and receilver

1 ps skew
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Adjustable delay lines

Test Board - Tx Test Board - Rx

_ Compliance Card
DelayLine 1
Adjustable 10/30 cm
DelayLine 2

Tx
Package

Package
DFE
VGA
AEQ
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Differential IL due to skew
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Adjustable delay lines
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Channel measurements
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Channel measurements
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Channel measurements
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Eye measurements
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Eye measurements
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Eye measurements
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Simulations

e |IBIS-AMI model of
driver and receiver

« Measurement channel
models

e Custom-built Matlab-
based simulator
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Simulations

* IBIS-AMI model of st
driver and receiver | -

« Measurement channel
models

« Custom-built Matlab- SPHITATS 8
based simulator
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Simulated eyes 19.2 Gbps, 30 cm channel
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Measurement vs simulation trends
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AEQ saturating
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DFE operation
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AEQ not saturating
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ISI due to h;

19.2 Gbps.
02
—1ps
—6.5ps
0.15
0.1
300 : 0.8
—&—msmnt 0.05
250 sim
s =06
€ 200 2 0
- ~
% 150 E 04 75 8 8.5
= L] . Time (s} s
% 100 e > 0o ] . . x 10
50 ' —s—msmnt :
0 0 0.8
I 0 10 20 30 40 0 10 20 30 40 _
skew (ps) skew (ps) 08E e
2
< 04l
0.2}
19.2 Gbps, 10 cm channel 0

0 10 20 30 40
Skew (ps)

CELEBRATING 20 YEARS

DesignGon a3

WHERETHE CHIP MEETS THE BOARD




Simulated pulse responses
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Skew vs Insertion loss
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Skew translates to insertion loss

20to 30 dB
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Higher data rate: 25 Gbps
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Crosstalk and skew
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Crosstalk and skew

I
I
Voltage (V)

[

At 19.2 Gbps, 10 cm channel, 28.5 ps skew,
added XT results in 58 % decreased margins!
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Crosstalk and skew

Without XT = — With XT
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Crosstalk and skew

Common-mode to differential IL {dB)
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Conclusions

 Significant amounts of skew can be
tolerated by SerDes equalization
techniques

 As a first order, skew can be treated as
Insertion loss

 The effects of skew are worse with XT
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