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Topic : Wireline and optical transceivers; optical interconnect and processors

Session 3 : Wireline

2 2|5 £ 2022 % VLSIQ Wireline and Optical Transceivers®| L& CHRED QU=

Session 3 — WirelineOll CHEH 40|} & 5749| =&0| O|'H session 30|A 4747} E[RUCE

MECHEt[C03-3]0AM 13, Cadence[C03-1], IBM[C03-2], Teradyne[C03-4], Berkeley

Univ.[CO3-5]0 M LIHX| 4712] =28 224 THSIM. ZEE 5712 =52 =MU=Z

5-nm FinFET[C03-1], 4-nm FinFET[C03-2], 40-nm CMOS[C03-3, C03-4], 28-nm CMOS[CO03-
519 78S 0|83t0] M ZtE|RACt.

O VLSIO= 9A| 100 ~ 200 Gb/s &S| &9 data rateg A|ASte O
transmitter(TX), receiver(RX) T+&7F AZHE|RCEH AJHE 5HO| =22 FTHEE HdEECt
™M, [C03-1]2 DSP-based Transceiver(Transmitter + Receiver), [C03-2]2 DAC-based
TX(Transmitter), [C03-3]2 Automotive Camera Link & Asymmetric Simultaneous
Bidirectional Transceiver, [C03-4]2 Single-Ended Pin Electronics Driver, [C03-5]2 Hybrid
SSPLL(Sub-Sampling PLL)2 O|8%t PAM-4 TXOf CHstO Afst QUL 57§ =20 7|
El F2 idea, techniques & YF0| CHSIO] 7HEISHA AHHEZICEH

#03-1 03-1= Flexible Clocking Scheme& O[&3}0] data rate 1-to-112 Gb/s& T+&5t=
DSP(Digital Signal Processor)-based Transceiver0f &9t =20|Ct & =F0|AM X A|St=
transceiver Tt OF2f [O& 1]2| flexible clocking scheme2 &3}0| Ethernet(112/56G
PAM-4 and 56/25/10/sub-10G NRZ)2} PCle(64G PAM-4 and 32/16/8/4G NRZ)O|| A 215}
= BE data rate specg 22t = UL 2F 9| reference clock2 O|&310] global LC
PLLZ 234 ~ 26.6 GHz2| differential clock& THEH EICH WEE clock2 CMOS level2
boost & 2, 0.78 ~. 6.7 GHz AtO[|e| FIt+=F 7tX|= 37}X|2| single-ended CMOS clock
OS2 LIFIAZICE oA dHEl global clockO| 2t lanelf MEHEH 3-to-1 MUXZ} &
laneOf| Al SIS TX, RXO| 23t clocke MEHBHA synthesize SHA| EICtH
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[23 1] Quad transceiver block diagram with global and lane clocking

#03-5 03-52 delta-sigma modulator2 O[&%} hybrid sub-sampling PLL(SSPLL)O| Z&tEl
200 Gb/s PAM-4 transmitterOf| #tot =&FO|C}. SSPLLY} quadrature clock generatore 4-
phase 25 GHz clock2 -dotCh SSPLL2 [& 2]2t Z0| analog proportional path@t
digital integral path2 Lt+0{ TICt vCOO| 2[5td ‘M- & differential clock2 ac-coupled
TIA-based buffer2 T&5t1, O] buffer?| output2 sub-sampling phase detector(SSPD)
off o5t HIZ sampling Tk £ O] output2 divider chain®l= SZZ| =0,
divider®| outputdll reference clock2 frequency locking2 <9I5t0 dead-zone phase
detector(DZPD)0|| HZ |0 RUCt Proportional pathl| &L, SSPDQt DZPDZt ZtZt sub-
sampling charge pump(SSCP)2t conventional charge pump(CP)2 drive StA =11, output
MFIt analog loop filter(LF)OIA C{SHEICE Integral pathl| &<, SSPD2| output2
comparatorOf| 2|8l sample k|1, DZPD2| output2 reference clockO| synchronize EICL.
2| 0| digital output=0| digital LFO| 2|8 X EICt Delta-sigma modulator=
integral control accuracy2 =2|1 proportional/integral control signal2| rippleg Z0|7|
2/5t0] digital filter2 DAC AtO[Of @[X[St2 QAL
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[3 2] Structure of hybrid SSPLL and quadrature clock generation
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