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Intel 18A—P Advanced RibbonFET (GAA) Jl=: QI 2 18A j|§ 322 = BN

H o o o
HEZS ZESLICH =IOt 2& VT pair ©&, skew corner &3 MEZ22 M&8®2 & NAds
AT EHE, S NE LAE Soll 18A-P= S & HHl 9%2 4\;% SN = s 45 Ul

18% 01&te (UK =& &&= 2dASLICH E£8 SRAM Vmin 2 %=1 24 NBTI 2
NEHOH, 18A A AH S 20| ItsotEE S LS JUSUICEH (Paper 270, “Intel 184-P CMOS
Technology Enhancement Featuring Advanced RibbonFET (GAA) Transistors and PowerVia for High-
Performance Computing,” A. Bowonder, et al, Intel Foundry)

— 13 180cH w3p
18A Feature List 18A-P feature list " W3 0.95v
Performance @lso-Power, Ix 9% Iso-Power Performance Gain g1, W-Intel 1SA 0.95v
Contacted Poly pitch (nm)] 50 50 .% : ~@-Intel 1SA-P
Library Height (ns 180 160 180 160 =
e n.23 21.22.23 %l 1 Improved mobility = New device ;
n 718 o B — with high ; "
Transistor 22,23 (21,22, 23| (Low Power) (Low Power) B w2 performance c
73 = contacts b
(HP contact) (HP contact) E 1.0 E
S+ pais of logic VTs 5 2 9% speed
VT 4 pairs of Logic VTs|(New Logic VT between ULVT and LVT) Z W1 O Intel 18A 18% power
Lower ULVT 09 o New low e Intel 18A-P
Skew corners ~30% tightening in skew comers power device o Intel 18A-P 0.55v
Interconnect RC RI:‘]’,::_’: V0-V2 R reduction; M2-M4 jogs 0.8 ARM core sub-block
Thermals Improved themal conductivity by 50% Ring Oscillator Frequency Froquency (GH2)
D7 (%) o1 18A CHI 18A-P 2l M22 D12 SE (OI20) 18A-P W A7 AXHH A &
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g (&F\) Si(110) JI1® 2 =& S ool 88 & CPP=45nm 2| 2-2l& CFET 4X TEM

OHOIA202HE — PMOS JF &Sl fI X8t =l x=2| CFET Jl& (IF20l) VCC 0.3V~1V E2 0l A Si(110)
0IIH 2 CPP=45nm CFET CIHEHS d MY SH(VTC) (LEZE) S monolithic CFET 3822
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IBM 112 SiGe LI'=AIE PFET: IBM 2 ol&t SiGe PFET K0l & C Si NFET € &=X1& 22
8ot HS8H 900°C 0l Ate] N M S 2HE SiGe LICAIE(NS) Ml 25
HOIE(RMG) PFET & M2 LICH MES PFET A X= 70mV/dec 2 subthreshold slope 2t

10l
N =8 I1d-Vg SES 20l= A2Z HALASLICH 0] 2= O =X S (multi-
tiered sequential integration)2 &t 22 2 WS LICt. (Paper 1783, “High-Temperature Resilient
SiGe Nanosheet PFET RMG Towards Multi-Tiered Sequential Integration,” N. Shanker et al, IBM Research)
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70mV/dec &l MEAZEE =2
Maotot SIS S AlALE.

Z4l =& - TSMC A16 SAEES CMOS Jl=: TSMC = zl4! GAA JI=2l A16 SHSS
SHSLICH 0l D=2 '4H IR A2 (SPR)'Olct 2cle ME22 & 2 E I8 gAo &H
M g SRES ZEELILL N2P(Hs &4 N2)2 HIWGHH A6 2 2 JS0M 8~10%
O e S5, £= 15~20%2 &5 IHH 1 8~10%2 It & L& 0[S HMSELIL A16 2
262 2026 F 4 2012 WEZH JUSLICEH (Paper 2499, “A16 Angstrom-class CMOS Technology

featuring Enhanced Nanosheet Transistors with SuperPower Rail (backside direct contact power delivery) for AI
and HPC Applications”, G. Yeap et al, TSMC)
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SPRTEM OIDIXI, & AE 3F 89, d/=H 35 L 3D MM Ol HEE ZstE LI AIE ESHXAH
HAlI (REZE) ARM 20f #IXI0t2 J1&E, N2P 20t 210 10% =2 &2t e S M356t= Al6

=g 7)<

IISAIOH/MCIAST HEl HE A M0l == QLC 78 IISAIOLL MO A= K0 BE
29 YAl HE| HE A ({0l CMOS (MSA-CBA)UIA Ml =l==2 A E &l &(QLC)
S0 4SS SHELICH 0l D& d1t= 3D SciAl HIZelel DES Al &2dot=
=2 WHel 4 M= Mot FAI0IH &, e S=(BLK) 2J1 2HME aHZ & ALt Ol=
1,000 & Ol&2l =DYUE 3D SciAl HIL2CIE etet O|EZE0t 2 XS LICH (Paper 183, “A Multi-
Stacked Cell Array Architecture with Wafer-to-Wafer Cu Direct Bonding for Ultra-High-Density 3D Flash
Memory beyond 1,000 Word Lines,” M. Noda et al, Kioxia Corporation)
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WLIRIS20N2 JHA < Ol 020l SI0IHIF 42Xz 29 YE| M5 & 018012 FIB-SEM
OI0IXI (RBZE) Xl MSA-CBA =2t i 1, 2 Xt & HA0l2 HlwE Sall BL 848 MSA-
CBAOIM CtEAOI Vih S &IZE = A= QLC S& LS.
SAIMEMORY & 3D HB DRAM: SAIMEMORY, 1€, PSMC, AP & -1&I2 3D 1Y =
DRAM Off &=l Ct= F0IHH Via-in—one TSV OIS E &E2LICH. 8H HE REQ 2=
2% 2t2Y S0/ TSV HAN M ARG A5 L B RZH0| FAEASLICH 0]

O8I = Y2 HOIH &85 MM E>E M2l WY =(~0.25Tb/s/mm?)S MSELICH
(Paper 457, “Multiple-Wafer (9-layer), Extreme thin (3um-Si per stack) and Innovative Fusion-bonded Via-in-
one Architecture for High Bandwidth 3D Memory,” C.- L. Lu et al, SAIMEMORY Corporation)
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H2z2le gl (OF24) 30 Hi2el Hoiote &8 2 & 0loj22 el HHE — 1.125GB Hi22l
Hdlol= CHOIE 13.7KJH 2l Via=in—one TSV O{ell0l2 4 (LEZR) 1+8 85 Z2/DRAM 02|l X 2
©™ 0|0l X — 2F DRAM Off =& Si J|ZH(~3um)0l E 4 &. Via-in-one 2 2t MES 2~3 1 2=
EMESES=1)

&4 16 & VS-DRAM: 10nm = 0|= 2| DRAM && A NS oH&ot)| floll, ™8 Tt=
GAA & EAMXIAH(CTR)IZ =8 M& HINAIE(CAP)E MELEH 16 & =& HF DRAM(VS-
DRAM)S AELICH €8, DH/HI(Per) 2XE =2 AOIHNAM MM & A0IH
210l 23tz Peri-on—Cell(PoC) OIIEIH 2| ME JisdsS LSS 2EM, 01 Olch ti=2el
=2 FUst 22 NAIELICH (Paper 255, “Vertically Stacked DRAM Technology for Scaling
Evolution,” S.U. Han, Samsung Semiconductor)
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Z4 =2 - SKo0IY A 4F2 =& HOIE(VG) DRAM: SK G0l A= HEE L0IZE
Mot HIEcte HY(BLS)M 28 & (Vth) MO & TH& HOIE
HOIE(BG) JI1=0| S&E 4F2 =& HOIE DRAM o MI|X SE42 YHESILICH £5 9I0I1H
249 XU A HEHQl 32 SXHS XIJdHI| /o CHol 22t 3H(Die thinning) 1= 0|
CYUEASLICE Ol Soll & EAHXAHS ALNS &1t 4F2 VG DRAM &f &1D[/M D]
S& = ASHMSLUICE. (Paper 2573, “Electrical Characteristics of the 4F2 Vertical Gate (VG) DRAM
integrated with BitLine Shielding (BLS) and Back Gate (BG) Transistor,” S. W. Chu et al, SK Hynix)

o 00

°



<With BG> <Without BG> (a) (b)
(a) (b)

BL Noisd BL
Cap
T t HH 1 T
Back Gate L1 [
Shield
] BL BL
‘ 1 T l|I
Cap M M
WL ® Without BLS
BL =
With ] Without 2
Without E H 2 @
* ithou o 1 ‘E g
P ; with T S 3
r ‘T . : £
o =
Peri =l Tul E . g AT
E d ."‘

D8 (8Z) () EX Y0 292 Sdil =H AKX E8S 4F2 VG DRAM & EBXIAEHS It L
(b) 4F2 VG DRAM o] ©& TEM 0I0I Xl (O+=20l) VG DRAM U101 TEM HBHE 2 &8 HOIEDJ VG &

E™XIAH IS0 OIX= 28 (RQEZE) BLS 729 HE & L e —BLS = BL MlA AIHE
=/ Fal=1

CMOS 2A g I MAXE 2ot SH/MZE

2D 222 &t EUV elADeHd]: imec € EUV 2lAJCHII 2 300mm B 2ZE S &350 2D
=2 e EHIAHE et 22 S8 =52 ABLICH 0| 82 etAal2 Soll 24 T X
50nm, HEIE = 7 &l

5nm, SJt &t3tE SHI(EOT) < 2nm o OIMlztel ERMXIAR MIAOQ
Jtsoi@sLICH 8 G0l £= 48 20IIH 8AH 24AlS Soll NMOS 0l = MoS., PMOS 0ll=

WSeqct= M2 CHE HE 222 52 SI0IH &0 Ligtsl BiXIg 22 M # X|-CMOS(quasi-

=)
CMOS) €&t M SLIC (Paper 1535, “First EUV-enabled Integration Route for 50nm Pitch N and
PMOS Transistors with 2D Materials Channel from a 300mm Fab,” T. Schram, imec)
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30 MFM HIHAIE 88 H+: AJ2E2 g€ Uistn, &k Etw, A«STAR
OHOIdE2EHEZYA BHEeF XO1 ALDO-TIN & =1 3nm =28 HZ0 & S8 L=
2

ot= 30 MFM(B5-2 SOLICH ALD 2 S&tE

TIN/HZO/TIN 88 2= ZHEL SHUHAM =2 &7 2=202P)2 E/}2H, 0.5V HA 2P,
> 38 uC/em?, 0.4V MM 2P, > 28 uC/em?’ & JI S} SLICH 0.4V 2 Y2 S& AU ME
IRDS 2] 2P, S EXI(>26.5uC/cm?) E 2HEGtE A S0 US 2 EHFJAUSLICE. (Paper 2140,

“Record 2P: (>38uC/cm? at 0.5 V, >28uC/cm? at 0.4V) of 3D MFM Capacitors Enabled by 3nm HZO and ALD-
TiN Orientation Engineering, Y. Feng et al, Shandong University”)
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MFM HIHAIE (20l 500nm, JH=2 =& 125nm)2 TEM 0I0I X &
H St TiN BHE D 450°C €™M elE H&l 3nm HZO JIBH 3D E®IX| FE

I8 (31%) MAE 3D EdlX
FFT, EDX 24 21 (LEZE)
HUAIES S83= P-V SE Z

1<

dlA, OI0IA, IoT, MEMS, CIAZ20l 32

2 LI RGB-IR OIDI Xl MA: ALI= Xt LH(in—cabin) OHE2IAH0IE 2 |l E HE(RS) 2t
222 HE(GS) 250t &=x& ez S&6t= 2.1 um RGB-IR CMOS 0|0IX| MAE
HCHELICH RGB MM Z M T=85°C Ol A 112dB 2| CtOILHY) dICIXI(DR)E €40t 1S&
JAIZ OI0I A S JtsotHl ASLICH IRAAS B 65%2 HE MY & (MTF)2 35%2)
HNed 2Tt E2(IR-QE)Olct= 2B EHS PRS00 IR =Y SHUIMS AlE 2XE
20|10t A HESLICH (Paper 523, “A 2.1-um Pixel-Pitch CMOS Image Sensor with 65% MTF/35% QE IR

Global Shutter and RGB Rolling Shutter Sequential Operation for In-cabin Applications,” M. Hiroki, Sony
Semiconductor)

Item [ Data
Long Exp. : Short Exp. ["Common | Supply Voltage 33VALSV/LV
HCG : LCG 1 LCG Pixel Pitch 2.1 jun

Pixel Amay 2593%1945
I
'
I

Conversion Gain | 177 pVie
L i | (HCG. LCG) | 345 pVie
RGB FWCatT-85°C | 13ke
Sensitivity 15,800 e/Ixis
(3200K with IR cut filter) | N ]
Random Noise at 7,=85 °C |  0.96€Tms , |

VSL
(a) Pixel schematc

B+IR,

G+IR_

| Dynanuc Range af L 85§°C l_l2 iﬂ
R+IR - IR FWC(GS) at 7,-85 °C [ Ske
, QF | 35%
1 -1 10 10t 10° | | MTF at Nyquist/2 65%
@) Color filterammay  (¢) Cross.sectional structure Luminance [a.u.] ——
& (&%) Mote MAS Ha JjetE 2 X RGB BEHE IR 2ZE T3 Ot (JH20) T=85°C 0l M
RGB =22 SNR =4, 112dB 2l DR €4 (X&) RCGB L IR 2F 0N 245 M 5 24,

6G UEE D-8Z= 0|= HII MIMO ?4t tHE EAIH: =2 tst tHsF=2 65nm CMOS
SE2Z 2EE MA 2E2 6G AHSXH H2U(UE)S D-PHE 0IF EIHDOP) MIMO ?14f B &
EUAIHE LHEELICH 27 IC = 3mm x 4mm 2 & CHOI0 4 OHe =& & 4012 =& &1t
TRX QA E S, 242 IC It Z&tE SHHILI-CI-THI| XI(AIP) RES Soll 8V+8H 24
S&H0l JtsELICH 0.3m JHele DP-MIMO S# Al =ITH 144Gbps, 3m OilA 64Gbps, =T

50m NtXISl HHel @ AEY S&= E4ot0 0IcH 6G 28t JIJIE fiet DEA, HEH



sub-THz &2 &2 U SMHSLICt. (Paper 460, “A 144Gbps D-Band Dual-Polarized MIMO High-Density
Phased-Array Transceiver in 65nm CMOS for 6G UE,” 22Yudai Yamazaki et al, Institute of Science Tokyo)

Conv. Narrowband Large D-Band TRX M | Conv. Wideband Large D-Band TRX

D-Band Single-Fol. TR} Single Stream OTA Measures ment (Single Carrier)
Distance 0.3m &m 50m
ﬁ E a2 Mode ™ (V) RX (V) XV | Rxw RX (V)
Modulation 16QAM 320AM QPSK I QPSK QPSK
D-Band TRX, fwz mc! ,i'% 4
: c on |E RS 1| SSEIT |
H onstellation - b )
§ Domamr,  jlue vedd Ehity
Proposed Wideband Compact TRX for D-Band 144 Gbps DP-MIMO 1:;'.13 ‘9‘7’;5 Py o oy
Cony. D-Band Single-Pol, TRX . - -
D.Band Dual-Polarized TRX V, H E DataRate | 72Gbps 70 Gbps 26Gops | 30 Gops 14Gbps
2 2x2 Dual-Polarized MIMO OTA Measurement (OFDM)
<N4 Distance 0.3m 3m
Mode TX (V/H) | RX (VH) TX (VIH)

Modulation
D-Band DP TRX H,

D-Band DP TRX V;

Constellation

D-Band mt TRX H, b [<ha
e ¢ I<M4 Data Rate 144 (72472) Ghps 128 (84+64) Gbps. 64 (32+32) Gbps.
D-Band DP TRX Hy [-] I<M4 I | |
O3 (%) 22/48 HIIE 98 ZBES M4 TRX S8S 2 X8 D-¥E DP-MIMO 9/4F i
OFIIENX (JF2dI) 3mm x 4mm E 0l 4V+4H TRX A E S&Hst 65nm CMOS EHAIL CHOI
OtOI220eHZ (REZ) =0 144Gbps DP-MIMO OIOIH &S E el S4 s¥8 E0F=

=4 & OTA ds.

LO 914 AIZE S8 28GHz CIXIE folE-2 2o(WLL): =8 U&= =X XIH, &2
A A AH(spur), #itE &2 (locking)2 £40tH M mm-wave 24t BH
AMNZE S XE XKAot= 28GHz A EH CIXE QojB-2 222 ¢us =
A== 1/Q MES I arctangent DIt & =H 2 MAESH0 D& E2 full-2n &®X &
N Z0otH, 27.375GHz 0l A 57.2fsims KIEI 2 -80.6dBc cllIH@ A AIHE ?aﬂéﬂﬁ ICh S
TZ2EEY22.8125° A &2 360° LO 14 AIZE &2 0.59 us 0]+ &t Bt S 2=
+1.5GHz It S = AlH6HH, &8 E mm-wave MIMO AlAEIS /et O A QI

AAIAROILY O IESHE MAIMSLICE. (Paper 295, “A 28-GHz Quadrature LO-Phase-Shifting Digital

Wave-Locked Loop (WLL) Achieving 57.2-fSyms Jitter, —80.6-dBc Spur..;, and 0.59us Near-Integer Lock Time,”
Feifan Hong et al, University College Dublin)

250
ull-Range Waveform Detector —_—
& 200 [or>20H] 0 aSlescaf g MR
Vo —ae Da= VJ/AV] (arctan-PEU o2 . e‘ vLsI21 ALcM
- | L e £ 1507 %‘z\ Jsscas
= v%_. arctan(DoD) l 5 100t [o] S5C49 185C'2
2 g o oy vLsrzﬁAlsoscc‘ZZD vLSI'23pL A
3 VvLsI24 -
mpav '7/ £ 5 WLL 1 JSSC230 8sccz
£ vrsnt = 90 -80 -70 -60 -50 -40

O o 3 T
----------------------- e = } - Norm. ref. spur @28GHz (dBc)
=2

Wave sampling

In-band PN v.s. ADC resolution |Jsscg O JSsC0 O Digital-PLL

-100 Tyt T ot O Analog-PLL
\} T IR ) R St o Jssc24 | A ILCM

£- vs : 3

4 JSC 19 four > 20GHz

g |sscc72 gwss itd
© Robust & fast lock Y > Fractional-N (inherently); F-100 25 'soscg ? }g—ssgs A VLSI'25 o
© Lowjitter /e 3 Programmable locking point by PCW -1500 > - -
© Exploitfull waveform information (LO phase shifting for phased arrays) 10k 100k 1 o 100 200 500 1000

Frequency offset (Hz)

Reference frequency (MHz)



JIZE PLL O K 2t MIotE TS DBk CIXIE WLL 2 JHE A Hlw (OF=20dl) Dol &= full-
£ J}=56H Sh= arctangent 218 THE A =D (925"5) 28GHz 0IA XIEl A5 Of
A AT, 210 XA PLLS2 dHSA =0k ChHl 85 Hl L.

g (8x)
2m a2

oS 8=
drstE di

I

Otg=21 & OO0l 2HH a2

14nm FinFET J18t A8 Low-IF HAEA M CT AX HXD|: & &A= 1.5MHz & 2.5MHz IF
s&E flof 4 Dfiﬁmil 2MHz & AMHz i = 2REE B8 ot= 14nm FinFET D18t
Low—IF A Ed X HEZ Al LE-AIDDOF HEDIE S HELICH O| dil= e S5
FEH KN HIOIAE(SAQB) 2 Mot =™ CIXAE =0/= HES(QDNC) JI=2 ZE5H:H
23 8BS0 Uist HADE0 HEE 6 XF =0I= HolE= -—rlodiﬁQLlU 14nm FinFET 22
MEE IZ2EEIEE2 F & 2E0A 22 175.2dB 2 175.4dB 2| Il FoM & 28I,
5001 &2 S& Zut &= BEXIF+3dB OILHZ HIStEH @& SFFA Low-IF =¢IDJ|E flst
Il ALNGtD BHESH ADC &2 82 USHUSLICE (Paper 471, “Robust Configurable 1.5MHz /

2.5MHz IF Quadrature CT A% Modulator Using SAQB and OQDNC for 175.4dB FoMs in 14nm FinFET”
£+ 2], Samsung Electronics)
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~—— SAQB ¢+ QONC o
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J8: (81%) SAQB & CIXIE L0IX HELE AEE ME HEAH CT AT BAD| OF21E1 X (O=20l)
SOeIF S&Y A0s DX £0l= JIOI“'% Jtsotdl = AEHH™ CXE =012 HEZ(QDNC)
HALIZ (RERB) F IF 25 250AM =2 SNDR I SDHXQI QIBHE L= AN E BEWF= SHE
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&t 3DIC E 7let S LIXNE S-8 dA: 0IE= I8 18A R QIE 32 & 22[E e
S8 UXNE -8 dAE ZHELICH 0] A= dIA 26201 216 um 012! 6t01Eel=
=& 3DIC DNN ZZ MM 0 HEASLICH 3 R =25 250t A2 OE S 2 TN E &
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ANBO HEETE | AEHU Jt2A SI=SAI2= H0IE 24 A2 AAI2HE HHEe &
THE MZ2EE 2 AAHGIH DNN R A2& XA A2 24% 2 AAZB2H, 0Ol D2E 3D
Al ZZ2HAE st 282 SLIHY 2 M SRS 20 SLIC (Paper 1837, “Unified Digital

Thermal-Voltage Sensor for Thermal Management in Intel 184/Intel 3,” Shanshan Xie et al, Intel Corporation)
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CIXE CIM ZIMYHE LHELICH LLEAE JI=2 P8 E HAE 2 0.38V 012t2] Vi,
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Memory Compiler with Multiple MAC Units per Weight and Multiple Data Format Support,” Hidehiro Fujiwara
etal, TSMC)
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x| E = 298 pm TOPS/mm2 s4@ov | ssogosv | s02@1.1v | 4799 nTasiNTe) 5119 (INT4/INT4)
EEY & worMAC unts 2 2 1 v Qv
M H - 3 -
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HEJt &t B3 AXNE S22 o, UM 44
|O|§ = ¥ oHEBE AIAES 2HEGHH 20W/mm2el M L =2t
t. (Paper 179, “A Monolithic 20W/mm? 4.8V Input 94.8% Peak

Efﬁciency 2-1 Switched Capacitor oltage Regulator as First-Stage Current Multiplier for Vertical Power
Delivery,” M. Gong et al, Intel)
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TSMC 2nm =< &I SRAM: TSMC = 2% HAIA 1Al 210] Ecff2 (row—access aware
read tracking) & MJ| E2X(WA) SI2E &8 fIUX S8R DUE(HD) 6T &= ZE
SRAM £ 82 LICH S4D] S& Al, 2 UM A Q1A 21D Eci2 Wt I HSHE FEetel(WL)
HIZ243 EHOIY S20l s& M0 2 8.5%, ZIH 8.7% dAMSLICH MI| SF A=
B ZI0 15%28 & &0 AMSLICH 2nm LIS AIE D=2 P& 53%bit = oL
ZHEl 0fl0l SRAM H3 2= 37.42Mbit/mm?22] HIE Y&, 125°C HIA 0.35~1.10V & H&
S, Jdell) WAAY 2.28pd 2 MUK ESEHQI 1J|/MI| &S SHEMSLILL (Paper 141,
“A 2nm 37.4 Mbit/mm? Dual-Rail SRAM with Row-Access Aware Read Tracking and Write Assist Circuits
Enabling 2.28pJ/Access Energy Efficient Operation,” R. Takamatsu et al, TSMC)
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J8: (AE) ME 22 WAIA Q1AL 21D Ecf: (a) HEE, (b) 2Hel-&Hel BL 471 2t
S M3 W (Jr20)) Mete 22 HHA oAl WA Sl2 L M) & M) OlXls Eak:
)
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DICIHE! Tiny NPU: DICIHEI2 AIHHE D012 =MESE AAl U1D] =2 (always on
reasoning, AoR)2 28t 2 =9| A2 3nm CIXE ZEE-2-022l(DCIM) NPU E
SHELICH 51202 8 HIE MAC 2 256KB 2& HIZ2lIE Soll 1.47TOPS 2 &5
SELICH =38 20 ACE ZHA0AM X010 22 HiEe =HS &8 oH,

al

A =& Jl= CHHl I XIS 31.8 B Bl 220t =Xl XHAICH AoR S Jhsot
L

|Ct. (Paper 45, “TinyNPU: A 3nm 0.06-134.36 uJ/token DCIM-Based Ultra Low Power NPU for Always-
n Reasoning on Wearables,” Y. Hsieh, E. Chang, C. Teng et al, MediaTek)

Use Scenarios for Always-on Reasoning (AoR) on TinyNPU TSMC 3am TinyNPU VLSI'23 [5] 'SSCC 24 [6] VlSI zs [141 1SSCC'25 [15]

0.55 x0.45 Measurement Result - Super Always-On
4 Applications XY T Transformer Transformer "
Multimodal Input é Text Data Image Data ﬁ Video Stream Wi550.95 P:;"“"S“PP'V““““K' resalution Reasoning (AoR)
2901430 | Models N CNN  BerfiNit Bert, it  CNN, Transformer
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achnolo
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(BT 32711 [us/f1] 567 982.2 [us/frlV) 4.4 vite
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i i Qo iT-B ViT-B
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AHICIOF & ==&1D]: AIHICIOl= 30 HE A& ZEYA(SIPh) 2SN S HR
AEStE s EHAYJIEA SEI(TIA)E EE8H 32Gb/s & =410|S L HELIC.
ZECOIRE(PD)UIA S =4I ZE(OMA JIE)= 32Gb/s Ol —17.3dBm, 28Gb/s Ol A —
18.9dBm &I LICH 32Gb/s 0l A2 Of L II S22 0.484pJ/b &LICL O ==&1D]= Cu-Cu
ololEeIE 22 £ Salf 656nm A2 ZEYA IC(PIC) R0l 7nm FinFET CMOS & Xt

IC(EIC)E X&8 =2 A& ELIL. (Paper 62, “A 32Gb/s Optical Receiver utilizing a Differential TIA
with -17.3dBm Sensitivity in a3D-stacked Silicon Photonics Platform,” G. Kalogerakis et al, NVIDIA)
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Energy Efficiency Breakdown (pJ/b, %)
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