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BRSEDEH, ROTESE BT RATH SR AR
SRAEATIE AN

FATWER TER —BLIIE  SEEHT 8 41KPA
TLEMEIREEENADCEENR AR, %2 HAm g
B, XL BT AL B A 75 R S 1 Ge il
ISR AN, Rudolph B4 34 T h A %, % T
Onto WA 77, (EASFATARSELARFEIRLE Nanometrics [ 77
ES IV ¥ SRz b 1P/ =B N2y U L A VA AN

BREHBERES N : HIBZFAUEZEIMLIE,
BEATEEHHR ; FHITREAUFFIEL S, B4
PRI ML I 1 BT AT BE L FH25 A . Onto Innovation €&
ML FI 2 P J7 BRI — T, KKV FESLEMA?
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MP : B A SRBSEE N T AR Z 7]« AREE
EASEORALA X, SRITR T E FL ARG  Eak
AT 2 BT BT, A R R IR, T
S EAMAA—AERNR, XEELE I 4,
XU & BB AN 23R R & J . FeiTist & & — & v al
28, NS SRR A [RIUS-PA, R AR & PR 7
KB R A R,

TERAT ARG F, AT 50k TAE,
AV R w0 =B A B A 3 R — A, A oAt
53R R B EAR LT BA T, HIks
AR ZIRAL, (BRSOG4 51
LR, ERERT, BT E A E AR
{5 TG MR 2 B S A B BRI 2 2 FERANTAL 5 FETH IR
I, FRATREITA P S AR T R A, X R AT AR
FE 1 72 45— 1Y) Onto Innovation B A5 ., 2 T# A

i, BTEERN, ARG IER D,

HIEAYE Rl A AL AR SR B3R T
S IE [ RO, 0l SBT3 FE AT T $2 2 A P K A
SCARRIFEE

XA, IERITEAE SRR AN, 1
PN SoRAT A Z (AU B W BE 2 A ARAS i )
ROV, HENEE, HlEat, FEAKTY, Xt
SRR, A G AR MRS AT

FATES 2 IA IR SR R R A F - FENE ST
G, FEROR E3agr, PRAUHT SRR E R, EEAENY
Ko RO ELERATE R Z R fRr L2153

WERBATVES IERMIBT A, RIOTSA—EHFR
PAARE, FAE LS — P IVERY RS, XAERATAYILIRE
SCAE A R ARG [ Y o FS BN TR] i 5 DA S Y A
e S R . @

=k AR )Y BRI R AR RN R sl A

Onto Innovation fifr#fk t—% T Je ik R g 1Rl
W HI AR R ey . XENFENM T RAAG R
KRR LA, 7R Gené, 3D NAND,
5nm/3nm 32 45 1 5 £ 1) 1alpha DRAM 25§ {4 4 fk = 45 52 |
e R AR P R RO B FERTE R R A T
BUMLAR2 > 5155 (Al-Diffract) 358 2 Ak A I & 4
B e (NanoDiffract®)

3D NAND/ DRAM/ B8 & : 1) Atlas V &l R4t
Wt T RS RO E, XEH A S T CD-SEM
AN A AR TR B Y OB AE . Atlas V53 i1 R 5%
833K 4 5 5 RS W] SE P ks BE AN REE R I &, MY
TR X TR AR S, I BTG M
H i@ fi s BoR . Atlas V 5 AR I EFF % gate-all-
around %304 AT TR O PERE, JF BLELEF XX S8 454 i X 5 2%
fift P 7 ZEHe 100 £i5 DA b, HiAY OCD 2R &4t % F I,
2B AN B P 28 JBE R 43 R AT S

2) IMPULSE V R40[ 2 F— QAR R G AL
A PR SRR m AR RE . RS S (CMP)
ARG TCEEYME, R T ZRMAR BN RREH, %
ARG LRI TS Atlas V R G B EAEYE,  DASE BN (]
Wr B A PR L O I E R A, B R AL g ST R,
IMPULSE V $ A Sz B8, A SEEl 7 )32 B R 3%
MWRE LZERSR, WRIEE) 2 L AR B T

20204 6/7A HFSHRTRER K

THE A,

3D NAND %t

£ . 3) Aspect &

I 2 4 T %) 4 3D

NAND & 4 11 % 11

M. X T g 200

PONIURER i £ oS

Ut, WAIFEEEREE ZAY A2 S m gl . Aspect ik
TR T X BE Rk B i R Z5H FIES U MBS . Aspect
TR LD R P ik & ERs AT X 5t
LAGRIMERE, L0 R AL T e By H N = 20 RE,
RS S B S Ph 2 ANCAR R ), B P T i
AT 2,

T 3775 6 e LRI a3k Kevin Heidric 3Ei8 38, M 5EiE
BRI AR CF A5 10 DU 55 40 5 72 P g S e 2= )
PR (40 CD-SEM Fl TEM) @A ¢, X B RE AT
AT AR S F ot s I R G o X SR,
WS Mg B o, S0 scsEiER) 3D NAND 2344, 22
EIEEEMKIEL (580:1) MALAFEIT L, Frimilh e Pk
A8 (5 2 2 2 el S B AR 1 X5 AN AR AT At B IR
PERM AR, AR, W T Jedtn) DRAM FIZ A5+,
2R AR SRR R ST SBOR (Bnm, 3nm) B3k
g5 Z PLRECH) GAA! ZK IR F 2 k. €
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EEARTAIEHNSIRIRNAIFTL T
5G. Al. Cloud=EEINERE
FERTENERK, BE “TEER R
£H, EINMEES S BRI

2019 £, DRAM 71 NAND Flash g1~ 8%, &5
FHl. PC FKIERKNE, EHEHFEZZEFEKXTE, [F
A b 38 B3 5 Fril th X E S T 718 R AN . T it 260
ELETKXMX, EHT T T EFEERER. FATE TH
— EE T % R

2019 4, fFEEER B, ST AL g AL
AR TE N By &k R B & 9,250 124>, %% 2018 4F
10,000 121y iy B2 & &2 7.6%, X 24k 2010 4 )5, F
FRB SRR K R TS KRR . Mhtis
05 SRR, BRI 33%, JEHLT 1 40 7 B R RIAL R
k5 67% (& 1-72),

SE 1 L R BB RS L IR ISR 2 A
IR, e 3 18%, 5% F1 9%, R E M IR S
2019 4E 4Bk SAE I T % 10.6% 2 4,300 /27T,
R EEAE R AL R R AL, IKIA ST T R A 80%
MTTAEN, HATFiEZ40 F : DRAM FI NAND Flash 4%
i L 14.6% i1 9.4% 5 #2008 . MPU, MCU £ 5 It

SR T IR R AR KRAIHIE Sk

HIRRINIEE
ICIEAFESR WA AR OB RET—
ZLARN, PEFSEIAREIE

. DHIEFEED AT 0T,
NTEFERET

RARESKRENR

13.1% A1 3.7%;GPU  APU 4% (5 Lt 2.8% F1 4.4% (& 1- £7).,

MK JE K F, 2019 T2 4F IF f 2 F: K 17 37 74 W ol
UH IE % 7K F, 2020 9 B R 7 ol 8] B2 1) — 4F . SR,
Covid-19 S H FRATFHIKME, IR FEIT Ak
—E P AR E . 2SR B R A ) = Y T
BRI, BB DU R KU 5 A AR B O I SR,
BEWIET ZZERIM DS TR ER TR, Z2id
HIPIEETIABIED G, BRETA BT 2021 £ 23
PRI (B 2),

WEAENT G, WEHEE SRR ER, 2
EUV 4R AR, 7nm, Snm HIFE T 2057, drEXEE R

LB LA R, 5G EBRRTE I VEHIRT Y , TE N2 58,
NTHERE. WM, RIS ERR KR, XL

8T S Bl R4 B 2 S M ) i A
FEITUH X RGO EBES, XRBEERE ; AM

RHSIEE R BB RAHFTIL AL 57 B

B, BEUEE FHERMENEMTIEIEI N FER R ?

¥SFBEHFLEE & I

Units (%), 2019

Revenues (%), 2019

Bl gL 250 -4, &Rk S
PR AT Ml 3 K T 2 ROREE BE T AL,
A NHK S iR R oK,
CIEYERI . =i, Hlass
FRARNM BT, KK,
o R I BT 3 UK B T
XA T B IRATT K, PAR
BB PR R, ROk EE
AL PR Y L f R O o S A
ATk EEE L

TEBIR P, Rl i 7= A

A1 2019 F SR B e b T2 AR T I I 05-%c4%, B K kK. VLSlresearch

HEMEHE RN 5 IEA YR

Ye# . At#Hid, VLSlresearch Europe 547 )7 ; SiSC# 12
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£, PR R B B P AR B AV . TSGR TR
4G 1) 5G, 44 BERIRR T « BB R
i 5 SR AL RFCEBR B 2 (1 = MR g CPUL GPU JES AT
%, WIS A ER KR, Fi, MEIRIL
. e, HRBIEE, R TEIRSAE 0 i R LA
TR,

LG H R F B Lt msliE, 221
EE U R EHERITL ?

BRI T B RTT IC BTt Sl 5 AR R Ak
B0 S AR B A, o [ 2 B R B W B S A R
WA PMJEE 22 BT S 3, R 4R Bkt Frikit A ]
(Fabless) PAJ Al (Foundry) iR IJCIRAIHEAK

W 25 BE OR ST HEIUER , St d 3 i R A E M 5
8, XRFECAE B mm R AR IR . S5 RS
HEFEZ— s RRIeIEEER I RGO =27 1]
o Y L W = T o 5 IR = R R v = N 8
i, ELFERNWTRE I 5 R, DR IRIEE . AR A,
DA B ety e 0 88 45

AR L0 8T 5 b 2 P A 2 T 7 L B 1Y
K& JR o FATAT A=, AR 7= TR 6 SR = Ay Tl A T
GAT. JEE M E RS R E R R MR /R,
Wik, GRS RIFI A S, HRAE TR R R BT Y
HATHTAT K. BIGTEEFMEIRIAE T, FA1ZM
PRI TIER ok, VRREAY B SRR X % P A T IR BERE
Fr. Kk, FPIERMBHEREHEEMA 4, WHU™ M)
JEFE A, X EF S O A BT E R AR T e A
B EBREEREEZ —,

BARIIFELRE TR EFEENEZSZT T
T, MaBEl RERREENFFRYE, TEIF. #
FRMR EFIRMFE, URFEGRMNFANFRF.
11t Z e E 9L Z 12 55 K25 5747

ABR IC HE FEEPAET AKX, WEEHE. PE
AR GBI, oK KA AR AR T RER 7 B A2 7 &5
KT ARG, HorhEREEFEHEFERN &SR] &
o SR I A 15%, SR, SRR IR A AR R
Bk AWM, JLEA A 5 XA DI R T R Y
XFLH

2019 4F, HETEHT 10004 5 150 4% 1 38 7 75 AMAT
ASML. LAM, TEL. KLA 2, 558 %% 1 35 85%
A, T E R R & i R AW R R R T,

20204 6/7A ¥ S HRHRTR K

FHALTT A, PR A, ASMPT, IR, SRR
HEHFERE, IR TS, AR SR B LS R
#) 1% g AL, oAb, KEF RGN R FAEER
HEREA H A 5 2019 4EHEA Bl AL B N2> T 29—
M, AHECT R R, ATE, P35 A #E
T AR 2 —, 2978 30~40 {Z £ TTZ 1A,
Horp, ATE Ti3 £ H A< Advantest 135 [# Teradyne 22
Wr, IRATEZ)E 80% Hhal, 2T EHERLT, P
L BN B %, HETESE — IR0 /2 ASMPT, 2019 4E1E
B TR R 20%, BTN, HE
IRV PN 2 Sk ol s iy S S R R TR VAN
e MRS,

SR G SIRESE

B2 AFRFFHRFLRRESHRA, LRFAL TR, LTEHR
RF e ve, 202045 A iRAEM, B K KR VLSIresearch

FEHARAEAT G, H Al E A e i
WBE, EPAGIE, 8. Bt R BT L R AR
WES, BURSBOR S R B, B G T [ v
2RI . EBTRHE R BAEE, PEX A ek
FTH 2R T AU RS H 8645 E Y B B OR TR, thaE
AT S 3 B (B SR AR — 2 AR AL, AR SRR B, e
7= P RE AR T T S, BIRR A, Ti R b e
A, FTERATE A B, A EXFERAE TR EA
Al BE AR 2 BT TEAL

JUEME T, IS, SRS
RZHVEILFEBRILIATE], AU 23T M AR T
BRI FIFERE LS. KAy Fabless 22 &) 35317 T
2R, 2019 ERkHER PN AL E 5 0L, HOts
155 10 7 5 T AT 20 A7AY Y E 2 B A FURFR R A 2% i
. Foundry | Fi#H L Fabless 2% &) 5 . 55 %, F4FE4EIR
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HSERRA 14nm 7= 2807 08 A BREGILE . B K R
BISSARXS GG, TR, 8 R FROK A RAE 4R
WA 2,

FBLFANTR B ZEHPE 7 o [F 5118 2 1 1L i SR A 1]

T, HREIGHFLRS, XL THL AT S ?

BIG, SR 2 STOUEA Z R B P EDRRE
PR, (B, AR, ESA R,
PAPERC - SR 2 SR BOR . HR, S S
RWRSET:, TEBBHRARBRE . BERH AU,
LAl AR LA T know-how fY3E4E , BUAFHY B K RRAF
AKERBI BTN, AR EAR — B TAT Lo
B s FroREBEHAATY, BB ITBAR SRR 2,
AN, GREENTRN R, FERHK, hIEE—E R R,
A i R T 1A B 5 B e B 7

ETAATHIT R, BAOTTAEESRMIEBOR, S
HZHNN T, B SRR v A 2 P E KR

on{n SEI £ ERY R F i a R EE

FEOMLER I R S 2 T E A R, AR
ZHA LU TN B RO BE R TR — 2841,
FIHERIBEIRLAMBARNA BN, B = i P e ]
FErE. RJE, RBUGELMIHESINE AT G, FREAR
FIRER AR Z R B, i SuR 2 BUAE B R S
AR TT RS, BAAREIA St T e, i LEE:
PEER BRI E,

BHERE :

PN 2y M S 2 T R A AN B S R 2 A 7 ol
AR, HRBARE, MET 2019 £ X5 5
From IR, TR IKIRL T IERE e, H
WIS 9880 J1 - B DA KRR A 32 3 P HE 5
Wi, RIS, B S AR S 2 i ] B 2 Pt
KBRS HEEFEERENRA, RRIAFHE S
SENEXT AT, PR 5 thm iBcE ToRR Y
LB S HE. @

MAGORER BRI ZR EEXET SN -

R B 5 A AL 1

B8 RN B AR BB AERNFLHREN o BIRERN R =
MNEBHRRERBEITIE - HBRLBEEHR - THRENTLNE—N
4 BEAFRNMESIZBSIET o XERNMBEK IR AR
BEEY > BXTHBHABRREF~RBEEMFHEERN - ©I1E
B o MSHEESTRNHT—RTE  HRAKREXF LR
R UREHLSANE I RRELNBRSR BN TRERIPC 1
2RIKWFEMURIZRBFFRIERMEIHTHIE « Bt - FIEFATHR
THFEERFITHEENSIR - YR > AEXRBESS (WL
R) HTERERN U2 ANRIESHZEEMPTFEERWESR
e BNRARE#ESETRE
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HTO, 3% Bk HL A filh a WF 58 M4 388 e

IH, BT IR TS S ORISR X
B 6 L A RHIF T BATE HFO, BBk LAl 25 BF 0 RS T
PR, R T —FhET HigZo5r0, (HZO) #HRHH B —
WA (Fe-diode), FHSEsl T —Z4ELRM,

HZO% vty R FHM (L L), =2 A AMHTEMA (L L), e HEH
ARV K (LET), ZEMTAEA20Ns G teid & (FT). KR T4+
[ 4% T T

Berfrfigas LA mOE, RO, M EEERILA, 2
T RARE R AR T3 2 —. BRI, RGuEk
HLBP RS AR CMOS T2 A0 2 A AT RO (R 4 v 119

R 236 Bk LA AR i A J . 2011 4, 480 HIO, gk
FURPRHI 7 10T /5 T Bk LA s W TS B K. HZO 4
AR R FELAE AR R PR A U R I R . FEARTT
Ve, Bl BrRHIT AT BA A S -0 R BRZE A IR 5
B, WEE T HIZe f1 O 1 IFEdAs g HES, s b
HIRERIN T Pea2l MHIAFAE, A HIO, &k FLpy KAk Hie e
BT FOh IR .

[R5 44 ) HIO, J: £k i 77 i 4% (1T1C, FeFET A
FTI) CARGEI T, 1T1C Z5H Yk Al e R BRI,
BAER IR, RESTRREEOR S 5 FeFET W] SE B = 4E4E AL,
HANRESCILRELTT M 5 FTI @ —Fp i PHALTF il , (Rl T
LMEARIHAS, T EE R = 4E S U8 A AR R L)
AR, (R BT AT I BA R T —FhoRT A HZO Bepk
e (Fe-diode) #%fF, ARl 75 1 14 5O e 42 il Bk L
THE ST, T RE SRR, AR
fARZrE (>100), WTRATEARAS CRES iR, EHLA
VEEINAE, ZES R <20ns, JEO5FHRE >10°, JFES
HU % i >200A/cm?, SEFE T 3 LR SF/N T 20nm () =4t
.

FERTAERITEREEZR, PHGHB, RS R
TiH 58,

[EROEZENERLR VL ISEFE R SN BTN

H i Bk et ik R T2 043 Tom, ~—225
IBEEPEA Snm - 3nm i, Rl RS BORBOR, Ho ik
TG 2R EE, RN LZREHHREE, kK
H P RBERHEFR, R EREERD L TR A m gk
FOM A, ERC A 2nm Je DA T2 R R ik,
HYEKX,

M Intel 3 % 22nm FinFET T. 2.2 J5, 4k EEMmk
SRR TE 22/16/14nm 5 R4S JE H FInFET 82 R (A
— BB IAER Tom, oKk Snm | 4nm ST 2
FinFET @i A%, {H 3nm K25 REZ T, =B
FAERSEEA 3nm 5 S H GAA MRGEMN S A . S
ER Tom TZME, 3nm T2 B ARFERERIN « w4
DT AR /D 45%, DIFERER 50%, PERESETT 35%, =

20204 6/7A ¥ S HRTR K

BT 3nm 2R T 2022 AR5 KA,

WETNH, BT 2 GAA R EL, =&
i 9K v ik 4 il T MBCFET  (Multi-Bridge-
Channel FET, Z 4 - BV E ), ZRATARE
MR A PERE, R B FInFET SR g KR, 1AL,
MBCFET AR REFRAIA 1 FINFET i T Z R HR I
WA, MM T2 & A7,

PAL R FEFL GAA BRGEMMR AR A OB S, Rt
WE Sl L Pl 5 3 P D AR B R 0 B S R H AT Y
WX —U, BT R AT 2016 AR E B X AH S HE A
SRR T ZI R T ARG, REHFEH TR By
AN A BN R 4 S 2 2 0K P AR (Vertical
Sandwich Gate-All-Around FET 5§ VSAFET), k{5 £ 10 7 |
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LEASTEMIAALE , AR T /&2 ke ok o) 7 ik hlAF 69 242 H 1044 K 0y
MR B(ED A2 B A2BMAMGMAR (£2); A A ASKE B & ALA
R IR S 4k (VSAFET) 49 TEM % & 1 (% 2) AHKMG & 33k B (5 1).,
TEHAPHVSAFET B4 a9 &M Ael-Vitit: BHLHTERA(L), #H4Ed
B (P ) Aot A5 bl R(F),

ES LR IE 2

R RGEH & T — PR 2 B2 i
WEEM I, G2 B IMEA KB AR I M T eE
TR s B 2 AR 20 ol AT A B b 1 0K A
VI RST FVE RO

T UCHIF 2 B0 K At A T B R v K <
JEM T, HEMTZ S ot CMOS filfEHs,
RO B 2R TS 60 4K, AR IR EE 20 4KAEY p
A VSAFET, JEAYZR {11 SS. DIBL FIHLJEFF K I (1
le) 4+5024 86mV/dec, 40mV 71 1.8E+5,

P, T EAUOKRIIM R R A B BE 2 9K AR
BARRA EBRIERS O, (AR SRR ] 55
FHH IS XL Pk, 7F 2018 48 280 [ R4 1 FL Bk
WIEDM L, >k H IMEC [ Ryckaert ¥k 3 LA K ER1F 1Y
AR 4 3 S AR A X 7 B 4 ) 51 Ay 2 BBk i —

I H # oy B 25 3 v E R e 4R A AL AR i T
RIS REASIR

RABRIT J B 3D 1 B E N A Hoc &k

etk 2tk (KIOXIA) FF & QIHT R fi# 7 B T 4514
“Twin BiCS FLASH”, %4545 1% 4t 3D N7 i [RITE A7 it
FRLTC A R 2 581 Ry 24 15 T o 4 /0N B 7T RS DASE B e 2
LA, FEITTHR T R B VR A A7 A= (Floating
Gate) X% Hfir [ B AL HL fif 7 fi% /2 (Charge Trap), R+
WG RE TR ITE /D,

B DS E I B TR AT R T S B AR MRS
ARG, W] SR S AR T D SRR Z . X
WERTCEE A P TR 2 EA M o, H— SRR A &,

HAEHET, % BIiCS FLASH 2 2 3D [N fEil it 1
I TT R AR Z BOA S IR A &, (HFEE FICH) He ik 2

A1 F B (FC) LM an (a) f=F @A (b).
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WS (5100 ),
55 LB B TR 3k
W, T WX
W, e R
i T S 15 2 PR
TE; 6. 55 ) H P B -2
4 P DA/ 5T
RSk, 3 FLAT DA i
ROHHITERRE g, saysascnn, $anmnane
SHEERIAIE,  HEART, RHHEAHERLEHEA

maTm,
SR, TG 4 T AR S A B 14 2
KRS AR, B NTE R R TR, A AAkS:
I SR, SRR B TEE R AR R PR T
PR S BTR, 3F BLZE LI (BLK Film) %
FI T 5 7 RS A b R DO R, T R
5 K (i BLK U/ e & AT AR, 5
TR 2 H DA 67 1 HF 080 FG LT, AT
WS T R T,

g LR, RGBS 2 7T
BT
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imec)e S 22 25 T s BRI 111-V B2 1H-N2s

EE A B SE A ZE BT imec I AE 12 51 Si AR B i)
il GaAs Ji R AU A4 (HBT) &80, FH4E 8 I ikt
Ji& L il B GaN+CMOS g3 f4, Pi3& j2 1 4F 5G [z 6G iy =
AT SR A T A BRI 22

B1 @k Rimeck £eglI-Vi KA TA2HA (NRE) , A£124 a4 H L& &II-V/ICMOSR
S B a) MAARH AR (BGEAKRFHARER) ; b) RANRERA AR L

KHBT# Z; ¢) HBTH#4L#MTak4F (B XA KK imec)

fE 5G B AU AR REALEF IR, L& IEIE
TENE S m TARURRY I R R, BIAIRT 6GHz Ry HT
B ) ZE AR PO B B B R . KPR T
X EEA 5G [ 24 B AAL FIRS By 54 7 A T BRI, X
TR a5 A & ToLkd% A (FWA), RF B 451 e 15k
ReBiA 2, AR A% e 2 00 5T HE 10Gbps DAL, HEA
R, XHEAEERELEGES, WAMEFHLV S,
RF #i i B0 T AME RAF M R R A R im 2k, A
B, (244 A ST iR RF B A5 £ 70 % 73 R axX Lh 32
R, FXLERIHOEFE AR T Z AR R, HihaEET
GaAs i) HBT Zh&RE:, AR,

imec 3% %I &L I Nadine Collaert % 7~, Imec 1E7E#EZR
5 CMOS &M GE E -V F AR, (15 RF & m B iE
FF—R5G WM., kb, Imec IEXERFFTHTMESE (5140
HEATT ) 5 HALE T CMOS T2 i BRI SE 1, LA
BEMRBAFANE R, HOTE TR & B A T MRS AL
REFNRCR S, A imec IEFERR A AR BIBE : 1)

fiE b InP 880F, [ B A 2 KU DA K SRTE 100GHZ DA
i 6G AE 5 2) fE L GaN 23, SEHINVH B iR i B
AR D= DA RS, H AT imec C4% IR P A%

AN R SRR, FFETUY, AERIERR M F Y
TR ZIE.

imec FRHL InP ZREAY 55—l @ 78 12~ ik
#HIE_EHI4E GaAs/InGaP HBT g4, @i fdf il 4
ZFI -V 9K F TR (NRE), imec i)
ARAS — Pl L E (37 45 2 BE AT+ 3 x 10%em” i) 6 it
FAMERR 2, MERBIiE THE TN A% )Z (SRB)
mRE b GaAs #:4F, TR AR A E ST
R K InP & HBT #l HEMT 284+ (K 1),
B4k, imec WFSE N B $ B = RO R 1Y 25 4
ZEFg, W HEMT, MOSFET 1 MISHEMT, 7£ 8
~HEER S _E AR I B CMOS T2 36 %51 GaN/AlGaN %%
PRIER, 25530, MISHEMT 24 7e ] 4 R PR s i T
VE B I M e 7 T
HREA T H A EF
KA, MR K R
300nm [, DEAE
1E 55 fT/Fmax 45
F 50040 ( [ 2),
X 5 58 R E B
SiC I GaN %&{f—
. k4, imec 2
i AlINN 2 BH
R b B2. % T8+ a4t &k #GaN/AIGaN B4, i

B, #RERUTEBEIL K3 300nmut, M ok SR AT (68 & Ak I E)/
ﬁ(é/:afgu—ﬂz%, lH: Fmax(sk K #4k 57 4)=50/40, (& A %k ik: imec)

P g E I TARR A R] ik 2 BT A 22 K B B

BB AESTT-MRAMZ 1 555 0B AR W58 J5 1 A ik

WH, PRHBERCE T IR R ST T IR L
% ERLFT R IREAAE STT-MRAM £35S il 5 R W 5T 3
RIS T B B R . I A U S A R A

20204 6/7A ¥ S HRTR K

HEER B A A AT B U A IR A F], £T 8 ) CMOS
SR TEMRLE, BEPRETRERUEHRETUR, R’
SN, R TRRBEE L Z A &R EEE KRR TS
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B, AEE N E RS T i R 2O E A
K STT-MRAM 77k a4 %l 4, #eFh%
FRE L (TMR) 5% 100% A |,
I A% L 0.4V, 5 A EIRE| 2ns
(@Vdd=1.0V), > #  & il 1t STT-
MRAM HE42 K 17-fifi 2 WO BIF i B4 58 T ¢
filfe %50 TAETE 2019 4 12 H %4 7HY1H
br L2 W (IEDM) E3EFT TR,

It 25 4 Al FELIE T 20 RE IR AL 2X 4
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