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Technology Highlights

Advanced CMOS Technology
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(Paper T1-1)
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Advanced Packaging
“250mm E FDNA TY vy FiR> 71 2 0E 1200m Ey FDBEHREEEE FIZ
kBEEET /)L AN/LIERT —imec (Paper T6-1)
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Process and Materials for CMOS Scaling and New Devices
“EEWSe2 F+ £/ FFHLV-PMOS DI£EERL”-TSMC (Paper T1-4)

TSMC (%, HiJ@ (1L) WSe, F ¥ R/L & 1.2 nm DA~ — N EEALIRIE 24 2. 723w 7 47—
N A PMOS 73, U NV AA ME—RTEIELRNG, 12X AT U & RRRHME L
Vps = -1 VIZEBWTA VEHE 400 pAlum, 7 AL v g/ KA —>7 72 mVidec., 4/
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BT v XU & L TRWBAFNERATHZ 2R L TVET,
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Process and Materials for CMOS Scaling and New Devices

“MEEL ISREILIRI L D=0 D InGaOx DERMEREIEIZL ST — I —INTF 502 FF
S = FBIEYFBU RS PR E - RRAZ, EibtF, RRIEGFZBRTAZE
(Paper T6-3)
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Process and Materials for CMOS Scaling and New Devices
AA—TI—RMBFI =T Y T2k o THFEE 4 SEBIEYFEMK 2T 7
A EIDEXENT Fa—=20"- XX > T+— FXZ, TSMC (Paper T19-1)
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Device Physics, Characterization, Modeling and Reliability

BA IR FO—LEOT, AESHEZEMSL VBT 2V EREIF DT T
2 R—=T1 2 D LBIEY MOSFET DZEFF — 23— FIFXELLUVY LI >
ZF (Paper T1-3)

Va—UT IRARKRFEEYLARACETIE. W F—7 In0; (IWO) F v %/ MOSFET (23 T
BV G & REMEDOUEE EFE L E LTz, HfO2-ZrOz-HfO, (HZH) 7 I — k7' — hiifs
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TR LR LTI EEMEO & 3 RITEREIE OB ~DIEZ B < D TT,
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Memory Technology
“@VTFZEYF FOEADID NAND 75 w2270/ O5—DEHDENTr—3
ElY7s—LIEBHEDH S /LIFH - LR EF (Paper T1-5)
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Memory Technology
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Memory Technology
“WBEHBEEN., BEEZEHRT SEIEELE (1.4V), ‘LT L1 (41nm) #55
%#NVDRAM” - vroa>r7o /02— (Paper T6- 2)
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Memory Technology

“BIEEIE 0.75V BIEYFEMITIC XY L#£HOS v O DHEIZL BEBEEE
B -BLrT—Fv a1 —232"-TSMC (Paper T2-1)
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Image Sensor Technology

“ B FIEIBREIE DRI BB & TAYH HREIE THER 940nm THFRHZE
42.5% ZERE L -Z@FESHE 10um Ey FE—HFF/INZ > %474 — FSPAD)
tiY—" - YZ—£3II2E RV 1—23 X (Paper T1-2)

AWFEIE. 300 mm CMOS 7J v k7 +— 2% Az, HERFAEEZE>10 um By
FOE—NFTRT oy 2 B F— REER =T ThVE Lz, ez m
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Image Sensor Technology
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Circuit Highlights
Biomedical devices, circuits, and systems

"PANDA: A 3.178 TOPS/W Reconfigurable Seizure Prediction And Detection Neural
Network Accelerator for Epilepsy Monitoring" (Paper C21-1)

"PANDA : TAMNAFEEDRE & FBRIIZMIT-BHE gL 3.178TOPS/W D = 21—
SNV NIT—OTF7o€SL—4" - EEKXRE, BFERKXKE. BAHBEXE
(Paper C21-1)

LERKRE. BAEMKE. BARBEKEZEDY IIL—TIL PANDA LEFT 5 TAMA
EEORMEFTRIZAITEBEBRAIGEL 2 —SILRr Yy TI—9 7o t5SL—4%
BELET, EAETIE. BRENE=Z 21—y F7 =0 DORE L #HEHERZE
FMALET—270—I2&YBRH/FREEOMERLZRY . TAMAFREEIZHL
99%MKRE & 1 FFfEldH1-Y) 0.43 BIDFARMEEEZ 3.178TOPS/W DIETEMLEFL
T=o
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"An Active Silicon Perforated MEA for Seamless 3D Organoid Interfacing with Low-
Noise, Scalable Multimodal Electrophysiology" (Paper C24-1)

"3RFTANT /A REDV—LLRES LV E—T 1 —RERDE=-HDIE/ 1 X - 1k
RAIBEAG VL FE—FLEREBFART VT4 TZREBF v 7" - imec - KU
Leuven (Paper C24-1)

imec $ KV KU Leuven DRI IL—T (., B/ 41 ATERBEDLTER. fliH. EXR
LA VD E—S VADI(EIS)ZRIAEE T 5 CMOS B &R L=, 3SRTAILAH/
AREDAVE—T—RADTIT4TL)AVEHAEWB7 LA (MEA)ZHREL
F9, COMEAX 256 ANEHABHBA Y2 ERILFILIGERVE-2EEHEE



HEgE L, BLWAASHE/ 4 X (9.1£1.5 UVms. 300Hz~10kHz) E1EEH (—mdH 1=
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LELz. COZRBEBT7LAFVTE. #oF v TRBAROKBICHE S EHEE
EURMEEIRBEELETD,
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Data converters

"An 11.9-ENOB 560-MS/s Subranging ADC Employing Amplifier-Switching
Architecture with Multi-Threshold Comparators” (Paper C8-1)

"EHE FFF DU BB EF N -EEHFNER T —F 70 FvICLEFHE Y F#H
11.9 £ F560MS/s YT L > 22 JZ ADC" — RIR K% (Paper C8-1)

RRRKEFOMETIL—TIE, BESBUVBRGIL OOV I T7—FTIOFvIZ&b14
Ew k. 560MS/sOADZEBRBHFIRELFET. BRI vy FRERZHA-EHHREE
BOHBRBLEEL, E—AOXNTIBLRIILOBEEZERLTLNET, 28nm
CMOSIZ & B MEF v TIEH > T > EESG0MS/s, HEENI.7T6mMWTEIEL .
T4 XX FAAT72.14dBOSNDR., 176.7dBOFoMsZZER L TLVE T,
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Devices and Accelerators for ML/DL and New Compute

"NuVPU: A 4.8~9.6 mJ/frame Progressive NTT-based Unified Video Processor (for
Stable Video Streaming and Processing with Neural Video Codec” (Paper C10-2)

"NUVPU : Za—3JJILETAaA—T v VIR LI=REMBEE - NEDF-HD.,
48~9.6mI T L—L - BREHBERR (NTT) R—XFEEBEETAH IOy 5" -
KAIST (Paper C10-2)

KAISTOMR I IIL—TIE, Z2a—FIETAI—TYY (NNC) DR FJ—Z2TH
FURR R TOES VI OmAZMEANEER., HRNOMER 21 —FILETAHT
Aty TNuVPU] #HEZLET, K 36.9 TOPS/W DHEREZFZER L. HEKFE
[Zxf L CT&XK 9.2 fEDEAMZETRLTULVETS, Selective Convolution-mode Neural
Engine (SCNE) & Progressive NTT Unit (PNTU) IZ& Y, STE R A A4 U ZEMIZT Y
BZ. REBEELXUAERYDF—/1N\—~Ay FEHRK 80%HIFE L. RIL—Tv FEHRXK
3B FICAELTWVEY, CCTHEASINS NTT (BEREH) (X, BHEER—ID
BB -V IEBRTHY . N—FOz7EREIIEVWTENELEHAATEEER
LET,



Overview of Neural-enhanced Video Streaming (Neural-VS) < ;
- < Video Streaming > Erbc:ged f -
H = K"E DEC o SCNE E| SCNEJISCNE
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> Runtime
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NVC 2K (avg)
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Different Videos = Enabling a unified video processor

X HHER (NTT) R—RADT77 25— avic&ky, O—LLRGIK=21—F
IWETADRA M) —ZIUO9BLURA IO VY EFE]T HNUVPUFY T,

Digital Circuits, Hardware Security, Signal Integrity, 10s

"A 77 fl/bit 8 Gbps Low-Latency Self-Timed Die-to-Die Link for 2.5D and 3D
Interconnect in 3nm" (Paper C7-3)

"3nm TOEXRIZEITS 25D BELU 3D A F2—aRIa>D=Hd 77 fibit 8
Gbps DKEIE - HCREAE A A to ¥ 4 @{E" — NVIDIA (Paper C7-3)

NVIDIAQEE J )L— T, 2.5D3DHEEF v JRmITOBERAHAE U TILY >
JERIZCOVWTHRELET . BVATLIIEZEENT O IIVERERTTHE < BER
HBIDY I FFH>TERINEBERF Y ITRA V02— FTE, U2 Y HEE
F1E>HT=Y8GbpsTIH A VILDEZELELEH>TWET, SnmT A X THEI L.
TRILF—ZFEE77I/bT, EENELL Tops/mm?2ZE/L L TVET,
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"A 0.71nJ, 1.53GS/s Throughput 256-FFT using Floating Point Analog Computation”
(Paper C23-1)

SREUNE TSRS EEEALN-071nJ153GS/IsM 256 AFFT TSV - S 9H
VK (Paper C23-1)

SVUAVKOMETIL—TIE,. 7FHR 57 Z8NREEZRAN 256 mDFFTT Y Y
VERELTWET, BEFETIE., EFH/NEORKZETE/NILAEOEAT.
BHETOAIN4EY FTIToa—FLET, 22nm CMOST O R[ZHE L,
0.71NJIFFTE WS E I RIILF—E153GSIsE VS SEWVRIL—Ty FEEHRLELE,

High Performance
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Specifications
2
i Technology| TSMC 22 nm

(4 DicArea | 31mmx24mm

3| Sueely 07-09v
g

2.4 GHz

<
f ‘ roughput] 1.53-1.94 GS/s

System Performance

& |
A8 Op. Cond. | 0.7V | 0.8V | 0.9V
= (25°C)  |1.9 GHz|2.2 GHz|2.4 GHz|

071 | 0.84 | 113

atenc
211 | 182 | 167
[ns]

X: ESREEVddERIL—T Y FOREER - thDF%H E DFoOMELER
B;Ua: v jgﬁo

Frequency Generation and Clocking Circuits

"A 24.5-t0-45.2-GHz Dual-Injection Clock Multiplier with Folded-Inductor-Based

Magnetic-Flux Cancellation Achieving 32.83-fsrms Jitter and 0.037-mm? Core Area" —
(Paper C19-1)

"0.037-mm? T 32.83-fsms DT v R EZEM L., 245~45.2-GHz #H N T HHERF v
vELEFRAWEFARBE IOV I BERE - TAILS Y RELKRES T UK
(Paper C19-1)

FALS Y REMXIREFT) OBROM|EITIL—TIE. LOLEIRSBGARZSEFSEND
yAEERT HFARBPE IO Y IV BEFRIEBILCM)ZHRELEFT, I VIEFEICH
WTREHBARZRGEEDIREGE/ A ADEBRETILIED-HIZ. 2 DDE—F
EEDOLCEIY VI L—2 L2 BERREHHFRET L. LWVIL—THIEIEEZE
B 5=OICEEREBTZIALTVET, EEMEERIE 28nm CMOS [2FHLVT 0.037
mm? OEETERERIN, EH70v Y ORRMEHEIE 245~45.23 GHz TH Y.
395GHz [IZHELVT 32.83fsMRMS Ow R ZERLTWLET,



Reconfigurable wideband ILFM [6]
4586 4™-order 4t-order 2
t o XFMR XFMR © Low phase noise

;_,i,_, N @ Small multi-ratio (<8)

"'{:_l—,_[—» "'{:_[—;_[—» s @ Require wide input range (32%) and high input
& & x5ix7ILFm = H I ILfiter T 224- power (8dBm)
- F 4066 @ Large area (0.22mm?)

Time-alignment wideband ILCM [7]
@© Small area (no inductor due to 5nm technology)
@ Single node injection -> Narrow loop
bandwidth (30MHz) & RO poor phase noise
= high jitter (>200fs)
@® Large K.a=> poor VDD noise rejection

Proposed differential-time-alignment wideband ILCM

© High multi-ratio with sub-integer mode
- narrow input range (5.84%)
Differential injection - large loop bandwidth
© Compact LC-assisted dual-mode RO with
edge-combining doubler = small area,
low phase noise & jitter (~40fs)

: KEHEOD b5 U XAZRANBEHEOTARAE EREBUEE RO EITHE.
ESEZEIASNLIARBEY) VTF L L—2 DETHE.
RETH2ETEIASNIIARNARE I DY I EFEROI VLT K,

Memory Technologies, Devices, Circuits, and Architectures
"A 3nm FIinFET 563 kbit 35.5 Mbit/mm? Dual-Rail SRAM with 3.89 pJ/access High
Energy Efficient and 27.5 uW/Mbit 1-cycle Latency Low-Leakage Mode" (Paper C4-1)

"3nm FINFETH#fIC& b, TaFILL—ILEFE - TRILF—%FE3.89pIT7I X -
27.5 UW/Mbit @ 1 Y4 VL EBREIE) —9 E— K %K X f= 563kbit - 35.5Mbit/mm?
SRAM" — TSMC (Paper C4-1)

TSMCOH#FE 5 )L— FldeXtended Dual Rail (XDR) 7—F T F ¥ ELUVLTD22
DEELERMEAVEENSMIILBAERAITEEE (HD) 6T SRAM XL EFT,

Delaying-Write-WL (DeWL) $##ffIC& YU, EILEEZFIAHAH FS54 /N (WDRV) HIDEE
AAFDOEEHEMELTHRRLESZTAABAEZEBLET, £z, 11 7 ILEEE
1)—2 E—F (1-CLM) 28 A9 52 & T. FEBIE (NOPHA V) BFIZEY kT4 >
TVFx—CFATICTEHIETHEREAZHIBLET . 3nm FINFET TX K F v
FIZ&Y., FOT4TEHOIRILTF—%17%. REVINABED) —9 ERE10%HE|
BMTEBDEFEEIELEL,



Vepip domain Ve domain Conventional Proposed
Smgle Ra|| Interface Dual- Rall IDR design XDR design

WL ] ] Technology i 3nm .FinFET
E g : : 5y E PG1 PU2  PD2 Bitcell - nghden5|!y6T.(1»1-1)
- Awayy Ve Ny : Macro config 0.563 Mbit
! . 1 Highest metal M6
! T | P
! v i = Q i | |
a H ' @ b=

Total capasity 1.689 Mbit 5.067 Mbit
P (0.563 Mbit X 3)| (0.563 Mbit X 9)
Macro area 0.0159 mm? 0.0159 mm?
ol doot ‘ Sinal Ral tolertac eXtended Density 35.5 Mbit/mm? 355 MblUmrTf
; all design | e e Dual Rail Dual Rail Standby leakage 28.5 uWIMbit
. V| MemoryAmay | Vi, Vst Vear @V, =040V | 37.1 WIMbit @Qg%""cmgge
! 4 1| WordlineW) |V, v, Ve V., 20650V, 25 C S
o 8 ' Negatve @Low leak mode
k= .§ Memory | ! | Bitiine kick Venp Ve Vear Read active energy
'R A @| ' [eitiine BD) @V, =040V | 385pJlaccess | 2.1 pJlaccess
: ] rray 1| recharge Virip v, Venip V.., 0850V,85°C
3 : Write active energy
Wi e
: : i Defver Venp v Vet @V, =040V | 8.27 pJlaccess 5.70 pJlaccess
I Negative BL dan | [Level shifter (LS)| No required | Vewo! Veer | No required V., =0.650 V, 85 °C
: CTRL ) : Write Assist i i i Typical energy
1 ' 6.06 pJ/access 3.89 pJlaccess
(— E— Veatarget | g5y J020v1065V| 040V /0.65V v @Vn"gso?,"g;' -
External logic {Vaw! Voul -
Energy efficiency.
of - + ++ @V = *0.65V 1.76 GHz 1.22 GHz

X: BRL—ILERET FERD LB E & MIREKE Fi& (XDR) DL

Power Management Devices and Circuits

"A 0.087 fs FOM Current-mirror-based Analog-assisted Digital LDO with Vo Ripple
Optimization" (Paper C18-1)

"BREE - Vo(EAEBRE)) vy ITIWEERLEZALY PS5 —R—XT7F+0J#HBE
T4PAWERFOY T7D LF2L—42(LDO) " - Sogang XK= (Paper C18-1)

Sogang KEDOMAER T IL—T X, BELBESEENSLHEHABE (Vo) Uy TILE
EHLEALV IS S—  R=RDT7FTAITT7VRTORILDOERELET,
BRER200 MAREDVo v FILIE1I mVULTTY, 28 nm CMOS7 O+ X TaliE &
NEREERIEX, BAABET S IILLDONH TO.087fs& NS BN -1EEERIE LR R
LELT

Heavy Load Ripple w/o CL
Bl o 2 ) oo

2ps[10mV |@ Vin=0.8V, V0=0.75V, 1.=200mA

| ,
e e——

X : LDODH A EE KK DBRIE KR
(200 MAQEREBIRIZE LT Vo) v FILHL mVELT)



Processors and SoCs

"MAVERIC: A 16nm 72 FPS, 10 mJ/frame Heterogeneous Robotics SoC with 4 Cores
and 13 INT8/FP32 Accelerators” (Paper C10-5)

"MAVERIC: 16nm 7O+t X[Z&5437 - 131D INT8/FP2 74U 5 L—A2 %k A
1= 72 FPS, 10mJ/fframe B RT 4 J ARITATAID=ZF X SoC" - h) TH#IL=F XK
F/3—% L—# (Paper C10-5)

A ITANLNZTFTREN—DVL—RKROMEELIEZ., 4EDOCPUD T LI13EAD
INT8/FP32D 7V 5 L—21=y bEEHT SH. BEFEEOLOQART 1 7 XAITOA
T A =7 XSoC (MAVERIC) [T MR EZHMELFT, SRTBEEETAHLSO
RTAVRMIFT7ITVr—2 3 0 TEHBEIRVIZEWTERSHE (DE) LCEERAE
HE-REFEIYETY (SLAM) DEHICHEEFERL., 775 L—2HEPX
Toa—1)UTICESEELAHY T, MAVERICIXE®ZE 1GHZEI{EIZ T8TOPS/W
DE—IIRINF—HEREZRRLET, L—THLRAAIIHIE L., DEESLAMO T
v RY—T Y REIMEIZT1I0mI/frame. 72FPSOMREZEIELF L1,

g Depth Map
E 5-stage |, % A300 Result
RISC-V | RISC-V | RISC-V | RISC-V g 16%81%0&; E 8 E00 (DE)
= s T « Pre-LC
cru | ceu | cru | cru || SITRBIISKE] 5 s e
) | |z Crossbar = =3 e GT 3DRecon
% FP32LA | Global | Global || Global ' Scratch 3 ; § -150575 075 Image
AU SPAD SPAD SPAD | M
= 2D, | % Data Router 1) 640x192 image, 2) DE, FE: quantized to INT8, 3) DE: 0.118m abs err on KITTI,
I: ‘ Z SHoGD T 4) GT: Groundtruth, 5) Post-LC APE: 2.24m (68% reduction with LC), RPE: 0. 06m
Q INT8 ML (INTSML INTSML INTSML | § NN s ______
) 5]
2 LLC Bank AU AU AU ‘ 2 AU cn Router — Technology Intel 16
K (18] xT] 53 593 Spad Spad Spad WINCTTNT 16 mm?
E FP32 LA Global  Global = Global | Global = I!- LA Precision INT8, FP32
o . AU SPAD | SPAD . SPAD | SPAD 2 o I] fary (e e Memory 2504 KB
e £ = Ban Supply Voltage|  0.52-1.0V
2 L LcBank NTEML INT8 ML/ /INT8 ML |INT8 ML 3 . L Frequency | 100 MHz — 1 GHz
= AU AU AU AU Q g Bata |Directory LA Power 20-1802 mW
- a
{ @ Control | ite |:{‘~|-g |p,4‘1's ";1‘1"-3 n:n{s Peak Perf. DE 213
FP32 LA | FP32LA | FP32 LA — Hank (MY ML (TOPS) Superpoint| 3.07
AU AU AU og Peak Energy DE 2.68
128KB Data P:
36 i aliraliigll | Ef. (TOPSW) [Superpoint| 3.93
1: Data, 2: AU control, 3: Snoops *

X : ()MAVERICO 7 —F% 77 F v #ilg. 8EDINTSML7 V5 L—4%,
SEDFP2EREMT V25 L—4% . MEADRISC-VCPULEEH T IOV I ZECS
FEEDNOCH 545, (b)F v TEERUSLAMENMESZ & T HEEHIRS

Sensors, Imagers, 10T, MEMS, Display Circuits

"A 25M points/s Back-llluminated Stacked SPAD Direct Time-of-Flight Depth Sensor
with Equivalent Time Sampling for Automotive LIDAR" (Paper C27-2)

"25M m/#) CRIEE R AE/L B &R LIDAR [ (T EmEBSTFEE R SPAD [E#% ToF A EEt
Y- YZ——tza F9 AV 1)a—1) 32X (Paper C27-2)

YZ—tIavEHEIYa—1)a v XOMESTIL—TIE. EXR WIS LEHE. B
SRE, T—AHAIDNAL TS5AeEFy TRERBERBHEBLEICLSENDT—
AEDHIFIZEY . 25M [/BRDRIEEZERLFELz, ChiZkY., BFEGLANIL
SULIZIHEIGLIDARMEE T HHREHKIFEL20° /EE26" . AEHAERE0.05° &7



L—LL— r20fpsZzMiL LIZAIBEZER L CTWET, £, ZHIBD YO ZFRALV:
LMY T VT AREEFRTAIEICKY ., T—AEEEMEIETIZAIES
fiREEZM L L TLVET, 250mDEEEIZ 3 5 25cmD AR AN, 300mE TORIFE L
OUIZBVWTHERRLITcmDBIEEREZEH L TLET,

3D Point Cloud

t

" People (50m)
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"2/3-inch 2.1Megapixel SPAD Image Sensor with 156dB Single-Shot Dynamic Range
and LED Flicker Mitigation based on Weighted Photon Counting Technique" (Paper

C27-1)
"BAHMHITIA R AD Y METTICEL D 156dB BEERE A F I v H LT E LED T
)y h—IEREEE A T- 213 41 VF 2.1 A*HEY €I SPAD £ A—S+H U —
F+/ > (Paper C27-1)

XY/ UOOMETIL—TIIEEBERREITOSPADS A —S o9 —%HKLE
To ILLEAMIIT I boADY FEATEIREL. LEDZ Y v h—{EREHEEL &
—LLRGETA—NILY vy d—BEEZRBE LGNS, 156dBOF A FIvo LY
DEEBLEL, &6IT. /A XLARAHLIEIZKY ., 0.1LY7 ARFEDIEER
ERECHLEBRDOERENTGELGDHI I EFEIMLFE L,



Evnosure e HDR image (after I?nearization & tonemapping)

recharge cycle
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Wireless and RF Devices Circuits and Systems

"A 150 GHz High-Power-Density Phased-Array Transceiver in 65nm CMOS for 6G UE
Module" (Paper C28-1)

"6G i RKAE B HZRE 150GHz 71— X R7 LA EgEH" - EREPKRE - \F+ Y
vy - FIAEKRIE (Paper C28-1)

RRBEERZE - N\FYZv) - FRAERKRIEORRI IL—T &, FeHRBENRE
AT L(BG) THOFAINEAF SN TUVSH150 GHz(DH) THIAM AT R iR R M I+
DEB/NEERED 12— ILAICEFHEEK LET . AiP(Antenna in Package)lZ(&65 nm
CMOSTHEM L=z —X F7 LA EZEICHI2BRB S TWET, 7UoTF1%K
Hdp-Y OHEEBENIE., EERIZIEI50 MW, ZERICIZIB MWTHY . 56 GbishD
EEREEZERLTVET,

Temp. Sensor ¥
—t3.0mm ——
142-164GHz 8-Array TRX S 5
5 IRF1
antennas a1 |
& {RF2
- TRz I
3k wi| (L [PALNA
S om. |RF3
H TRx3. I _
2 e | BA-SHM
6> ~ FiRrFa |
-3 |Fo i| A
 ulmxa b ﬁ_
IF LO - ‘Lo Buffer _|IF Bi-Buffer

K: (E)RET BL4TIL AV DAV RS UO—N\Fy T ITLSB
SBILAVKNTZUTFAUNYT—DAP)ED2—IL, (B)FvIEE



Wireline and Optical Transceivers, Optical Interconnects and Processors

"A 128Gb/s 0.67pJ/b PAM-4 Transmitter in 18A with RibbonFET and PowerVia"
(Paper C12-2)

"RibbonFET & PowerVia #& ¢ 18A 7O XA TRHELE-EHHE 0.67plb @
128Gb/s &iE PAM4 £ {EEIEE" — 4 > T )L (Paper C12-2)

4 T ILDOWES JL—TF(X. RibbonFET, PowerViak V& EEREHBMEZ ST 18A
CMOS7 O+ X CHIELT- ‘v@)b/?d-nb’i#ﬁ(DAC)%JﬂL\f—T 4 L— k128
Gb/sDEERB(TX)ZRELFET, BEBREEAF7400 099 HERADE
RICEFEASNATVET, TXIX, PAM-UEERIEOETELZRI LV TSAT7 VA THE
HEL. REODIRILFT—3E 0.67pJ/EY F(PLL #&ELHEICIE 0.75p)/E Y k)
ERMOEEEZERLTLET,

(a)

VCC,DRV=1'2V

X: (a) DACEALV=PAM4EERBEN T O v UK,
(b) EENOEEERBZFALLENE. () EET7AM KEOAEHR



