Challenges ot Designing a Multi
Standard-SerDes
(1-112Gbps PAM4/NRZ)
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Some standards have requirement
A SerDes system purpose is to communicate information from one device to another through a 9 Effective Termination impedance vs. Prequency

channel (ex: cable, backplane) 1 ' | for Tx to detect the presence of Rx
This starts with taking parallel data and serializing it before sending it through the channel. This | This requires more Ioading on the
allows for significantly less number of channels to be required to get information from point a to %, 3 '
point b. ) , output.
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The Receiver (Rx) and it’s equalizer then compensates for these effects and opens the eye back up. | ‘3 output of the Tx requires very hlgh
Then the data is parallelized through the serial to parallel (S2P) block Y . 4 bandwidth and matched impedance
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What makes a SerDes a Multi Standard SerDes | ' ' | HOW Rx Detect Works

. : Tx is required to detect
Data Rate: |-1 12Gbps SerDes with no holes W R s ad i

- Slgnallng: NRZ and PAM4 ' ’ the ChanneL RC time constant with open vs. 50 ohms [:

 Standards: g - <
PCIE GENI,2,3,4 and 5 Tx periodically sends out (

Ethernet 10, 25, 40, 50, 100, 200 and 400 Gigabit Ethernet R, , . . pulse looking for change
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Interlaken . which requires the Tx to

OIF (XSR,VSR, MR, LR) . | A B have a receive circuit on
' | the output.
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Challenges of Multi Standard SUPPOI't for SerDes ' To enable the support of rr‘lultlple standards the capacutance of these addltlonal
- = T o ! : , circuits need to be minimized.

At design start focus is on top data rate | I2Gbps , ’ One technique that can be used to “hide” the extra load is to use on-die tcoil.

- h(fw timizing clo ldnz architecture ' ' | A tcoil uses coupled inductors to increase the bandwidth and hide loading in the

- ~ Optimi; ngequalintion architecture . center tap of the coil.

».., - Optimizing digital interfaces
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- There are many challenges supporting multiple standards. This Presentatio Bt L A\ L o | Boasd gt‘” -’“k "" o
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Why make a multi standard SerDes

For ASIC market having one IP to integrate that covers all needs:
Reduces Risk
Decreases time to market
Increases product flexibility

For FPGA market having a multi standard SerDes is extremely important

One SerDes design to cover AI/ML, data center, telecommunications, high-
performance computing and all other applications.
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