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Welcome to
7718 semester 1 2022

Mixed Signal Electronic Circuits 
Instructor: Dr. Miki Moyal  

Lectures
http://www.gigalogchip.com/lectures.html

Lecture 10

High Speed SerDes Basics
As a Serial link
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Project/assignments deadline: 1.5 mo. from now end of 2/2023

If you cant please send me e mail few days prior.
miki@gigalogchip.com

Its your grade..
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Why do we care ?

CPU freq. goes up
Everything increases..

But we are blocked.... on speed in and out
Memory2cpu, chip2chip..data2, data centers, 

I clouds…++
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SerDes

Want Transfer function =1

input output
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Wireline link

Few millimeters to few km ( mostly few cm to 1 meter)

Fast as possible data: 10001001010101

chip1 chip2
Want Transfer function =1
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The line and BW.
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Optical link
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Easy way out..-

Next way out- send clock.. 

Options to deal with the data and clock…

Most do this… 
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ISI- How does the line look like when data at different rate passes.

100ps=5MHz max,  data bits and 1.7Mhz BW

Input green
Output yellow

10gb/s
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This is what we need.

Want line transfer = 1
Impulse response is a way 

to see the problem..
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Frequency to time
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Example…
Look at points in  

1ui,2ui,3ui..
Bad channel can **last** 

30 UIs…
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Paralell2serial
Transmitter buffer and equalization
Line
Receiver input (Rx.)
More equalization in Rx. - active CTLE
CDR
Serial2Parallel

What blocks are needed to do the job.
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Paralell-2-serial

Transmitter.
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Option 1:  Load the group and put them fast 1 by 1..
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Option 2:   cascade …

What's the difference ?
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Tx. buffer and equalization

How to exit the chip at max.  BW ?
ESD, package, line reflections etc.. 

max bw = no ISI ~ 3/4bit rare rule
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If process is slow.- CML approach.

We can add L to make a peaking = 
**cancel the C**
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Better way: voltage mode driver.
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Now lets **add BW**

We pay in amplitude 
sum of R=50 

oms
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How does equalization work ?

Tx output  view
if no capacitance

Z-1 and Z-2 
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Real v-mode driver 

This controls all coef. 

And keep 50 ohm 
looking back..
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Resulting eye : heavy burden on Z-1..= effective ampl. down

20cm line TF for 10gbit data
-15dB at 10Ghz
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Line length and  applications

1m “KR”  is also challenge
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Break the line to segments.

Line model
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Cable Model
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results

Double the length half the amplitude
Double f (at low f ) not so steep
Double f (at high f) close to the amplitude
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Receiver front: terminations, equalization, vga. 

Receiver
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Rx equalization.
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More equalization in Rx‐ active CTLE

with
without
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CDR

Already reviewed it basics ..
So lets just go over jitter..and..BER
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E N D 

And.. Good luck (with some hard work) on the project


