Bt 4

“WAE AR HAT W
2022 S H R TER

AFE “+HOL” MEEXRRC TR ELH, EXE
BT RATRI B 20 520 “HANETFRAR” ERET, RIFRERL
LT FEE, AR 2022 FE I EH W IRFEH

REJEEERZ: MEMMNETFRANEALENE, R
ERERE ., BRI EZ KA AL, ERREMAE TR
AR By 7] I LA R R Aok SRR, A A . BT %
B B AT R N L VR R R, PR — R R e KT
AT AR, 8 TR BEAZ O BOR KB 7 50 A R BOR 4Tk By 2 T R
SRR B RN . & U R BN 5 A (2022—2026 4F ),

2022 FEIEHHERFFA T, 0¥ Lk, EAXHIE
N, HWE SR ERNMN BTN, FRSRERITyE. &
BLJE BB o B R . B R R R E WA AT W, 7R
AaETE . FEXEEAR, FENFXTE=AE®T, B3 19
T E TS, MEHERZLHE 23610T. £+, HFERFZME
MR HE KA % 3900 70, HBANTUE 300 76, HEXEHA



KXMEMEZ ST 5 ERZR LA KT 11,

TE S — %45 W Z BARAL (4 1.1) WHF S 7 1 AR, H AR
E BB 5 0 2 sb R 3 — AR AL T AR TR W AR R N A e
MARAT, LA 4 4 Eahurs K B T RIRA SR A
AN, ZHERELET 64 FHERERALTE TRIRAK
FHESA, MESGEMEHR BT 10K, TEK 1 £TE
fFA, TUHFEMNRAL 1 LR AT A

FEMFRTEAETRRA, TE&5E 2B H
H3IK, TEHE1ATEHATA, REAFTAFBRER, FH
AHI1984F 1 A1 HEAE, ZERK1982F1 A1 HEHA,
U EEAE S5 A RSB ERE L,

RiE R RIS, AR A S I E S 1~2 T,
L FMEEAN 12T B AR-—FEXFTET, YHIAH
WA BT L RATF AT AR BRI & R R R U
AR B 2T, 2ANTERRBR TN ELFN TR, &—
BB 52 R JE R 2 ANTUE AT I L #AT IR/, R ITFEERFE
Ja B3R A

1. AR SR N B RR

11 EERAN_EFERGE. 245aBaT (R
X )
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FRAE: BHEREELEHRT LT AN ZERNERN A
RFER, AR _ELIFERERRBEANE; TRERFEEANXER
BIZ, AELMES. B, MR, Z488E, £
B EFRERBRE; TTRET S 2R ELESTA
R @k E (CFET ) 17, S23L= 43 & oy i S AL A g 28 R
A, REETEDERERMNN ZHY 2 ERRTH @S5
s FHERESWN Y FURMAERL R, HEIATTHEN
JA B

ZRAEHR: LHAD T2 M 4 MRy 4 T B &
Bl 2R, BRERERT 9%, FEmFEAXBETT
7, BEMTIS0H|MKE (°C), — 4+ FEREREHEMEE<
100 BX#- ok (Q-um ), %8 TZER B E <100 8 (ps), —4
FRRREFEBOBHLAERID T8, FRHE<] LE
(f1), I A MBEREG S+ FRBLEEL R

12 FEEROEEREFERTR (FEXBREAE)

FRNE: WHEEFC, gERLnEEadTmEd. K
. KEGHFWBNAEFTK, Fxh LERNFTAFNR#EF
g4 (MRAM ) AR #F 73 — K5 £ MRAM 76 25 1 09 41
B S, TY . B4 #A L R, PSR EEA, B
AE ik MRAM fRM T %, el mikae . KEa BAFES b,
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SEIAF T B VE T

EHAGHR: HIHFHAHAR MRAM B 444 ; 7@k x@m
BIZ 58 0%k, OB MHFERT<100 20K (nm ), 7 7
FE<2 NP (ns). BEATHFE<] HE/MEE (pl/bit). TEF K
H=1x101; R FA LA B-E -+ 71K (CMOS) TZ 10
# 7% MRAM F FER#FE A, EH2wE 64 TFF (KB) 5
it MRAM R A, B RFrE B =10 F . HFodduE sy T
A KT 1 Fdrdw, HETHEG o R T A .

1.3 FIRERRAEFRHEGSERAR (FFERFEXRE )

FRAKR: BHEReBNHEL, KHHE, s, 59
FHNFER, ARETRAOBETRENE Ry ER G
B, WEREFNEHEEB Ry REGENE, HB. 300 Fhv
EUEEENIE; ARFEAMBI AT B, THEET
BEEANFAOR R RSy R R B, EE . T
T E, WA REE; ARETHREZREEGNED
KR 2R B B BRI T v, PR R R T CMOS TV F 6 W &K

LA (TR EZET TR 1 TR LT): (1) #l4%
TR WA R R A A, MK <30 49K (nm),
BHRREHFE<] V& (1), Z5EEZ<10 4% (ns), B3
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i A M =108, BAFRFE=10 45 (2) H &L THF M NF R
ARG AN, SRR EDHE<I0 VE (), B5HEE
<30 4% (ns), TEIAAE=101, HKERFE=10 4.

2. FRSEELI T &

20 ¥R TEMMBERR AR T EFE (EREXBERAX)

FRAR: HaAE#HT 2R, ANBEHTEENEN R, o
RS A EENERYENA Fo] EUEEA; TRTER T
F ik it 7 kA EDA K, B EEMEA E R B %, T E
M fr B A FA R RS MI%IT M EDA K, BF#H
A REPA 7 k. BERGE AT 7 i B B AR R
B 2 F EDA TR A SE 05 7= s B SLH B0 E, ok 1 BEH K
FAEE. RE. Wik nS Fitnt,

R AeE: FTE P T R R A R R 04T EDA T A, H
e (1) TERGETE, IFEFEEN, MEREZRHGELT
BAA, EHEARE -EOERLT, &8 7T Lo jE
FFRF100%LL £ (2) REFESMTHE, 35 100000 M _E# it %
&, X3 3sigma U YR R AT, REBSHE N REE L
WHEERRF R T FRERG 10U E, UE2HTHE
FEA7 i 2540 SoC i Fr %8 7= i o SE 3L AR it

22 FRBRRERLHONM T EFE (FERFXIE)
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BrR N s R EF T AL (RTL) RETT RS
FE=F IPHPHFANEITHBEUREEESE, X RIL EAL
AR AT %, B R BN RE T R AR
REZEHEHBEATEA ., BALERMUEA, FEUhLLEHA
B R B O LR, ST A A Xk EDA TH,

AR FHH| RTL B R % AR TE, K8
R =500 %501 /bit, (R7EMT SRR ZE =95%, ARRES
PLE A Z>90%, &2 XA L FFAAL>100000 [T, FF 5 A
U EZABEEHRR, ERFISRINEREL =95%, TEEZH
TN K F] bit F

2.3 ETHEMAF I WA BB T EA R (FERERAE)

RN A T S R R B AR B 4 B R K A AR
(Floorplan ) 47 f¢ b 0y 3 sk, #9035 T #R Ak = By A AL X O 3%
BT A IR A BB A E R B WA RKR AR EXR Ry AR
o v B A RR AR A H E, FERIE A B X B AR AT R R s
FlE, PEREZATHE AR ER; R A E MR, HEE
REAR LI LN A, AR R TEBME,

ZHAGHR: FHH TR S A EALRIE E, 23 1000
ANEREBDL E AT AR, AT 2021 48 Google /A 8] & F By
L, &K WEMRES EFERETFERA 10%U E.

— 104 —



3. FTRLA W By BB RR

3.0 W T—RB s E SN KBRS R
R (FEHEXBEAL)

HER N T 5G/6G Z KK T 4R (5 Faksm bR &k, A
HHXF LA R NG R ZRRIEEREANE sy AREK
WEMBE KW H T EMNZ BRI RN, TRZRRKE
KRBT EOEA, FREXKBREBHEEFRER, AR
W %A KR B BT e %, TR K I R A B A
REAR, FrREEEATHEAERERA, REKE K/ L 0F %
RS, FREF A % ERBPREA, ARZ R
REAGERFRBEANE, FRGEHFEFTLELAR,

R TR R S ESE 2 - O N A &S
KEMLE B M TR B % 26/28/37/39GHz £, #{z HdE
B R KT 5Gbps, 7T SCHF AR A AR T 400MHz, 5
256-QAM B M H 7R E TS 2RAEHIKEET R
4., WIEEH AT 100 K,

32 AEEFHERBERIUTXRBEAFAR (GEEXBEAX)

HRAE: BHAERFER. BRNFR, TRALE
BUHRTRAFR, ARTREET. RREFHEERHER
B HERPVIA (T4 MRz, wERS . BEMEMBL) &
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W B, WAt B b SR M PVTA R B E BB e B, A ki
R AR, THEEIMERT; FRBED
SR E A LAMEN T, HHFERBE AR
BT

ERAEAR: TR TR R e R, AR TEER
ALAFEZ: (1) 5w ETIE, FEfnfoh s TF R EZE
HIRRER 0.6~1.2 55 (2) X L2 PVTA leill, H o
JE [ & ((droop ) Y | &4 ¥ JE I E 4% L < 10mV, %% & & % 2GHz,
R R R AR A, TR X BT R A >80%, HiE
BL Bt AP A E <2 ANEM; (3) 3h A PVT BERTERMY,
P A ARYE PVT At 4R W REEMEERY; (HNATH
AT AR G AL AL, E{E 15 83 =50TOPS/W,

3.3 BRAHEEFELDLEE R RAFR (FEEXBERAX)

HRAR: BREETES (PQC) X A #HALENHKF (1oT)
TR R, TR . AR B 3 AN BRI BRI
SERFRACEF AT R HARET SR E/ GG/ KA A
FEFRCEGESL;, AREMNTEEFRENARGEL AL
HERMEI TR, BFBRGEIIGEN ., THEMGHF WS
W%, A ETEOAEBEXREERNEX, AREFEHFL
HE A A A ALK £ % (TRNG ) 78 W B X B i 3548 (K 3 %
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BIHHA; HARBRIEEETFTEDAERN L RESEINRR
A, BT ERARARITE, WEE W SGALNANEETL
AW R AR B R G

LA A3 AR LA EETED (PQC) A E S
F#%E, ALALTEETFTELERAORATERSA. (1) £T
BNEEFEBLES . XHEDIMBEEEE, RKIE
T FE/NT 500uW@10MHz, A 80kl £ 0 3 fh R iE N &, R
M E R HEE 99%, (2) BMERAEEETELAERE . 4
MHEWSED 4 M EREE, HRETEHHENT 10mW@10MHz,
FRGEEETRANAERE LA ENE, (3) ERAEMEINIL
A% (TRNG) WEEFEELE LR, E9 TRNG & & R 6B #
& & KT 1.6Gbps, &IK A LIEREEL 5 T 6plbit, it E
AAMRENR, &R E. BE. HEZFED 1| MHEL
HWHE A (4) FEFTEFDAERER FENA: WH 5G # %
THE B ToT WX %A M 4R A, $ATE FA K By R KT
100ms, HATE 4 WPUAY ZE BHK T 60ms.

34 BERESESRGEIRECREERRATHR (X
BN )

FIRNE: BrEHEGRERNEHER, AR E
SRAEGEERETHEAREER AR RIUBRE., k. %
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A, BHRANBERESERBEZINEAR; BREHSNE
MR 3 B SRR K B A5 B N\ S B e A AR LT 3 L B
SEIBAR, AR LB E SRS R MR RE & G o B LI
A BREEREEERTITEORN; SR RRERETERA,
LRI ZANEAaRERLESH B E S RERE T
F, ZFFE#E =128, BJEKEH#H, % F<1uVims, ADC #
SNDR=90dB; [k & i 1 #r N FH 370 = 50MQ@S50kHz, " 7= <
SmQVrms; btz 5 R E@E M NS E=120dB; K EEIF
DT3B EEERESERBEEL; ER 3 ERHNGER
Wik, BEHE>90%, LALRSMPHEEST KE SoC L&
35 HATK KEAEZESHAR (FERFXTE)
HRNA: mEEER/ FREitENATFR, HERA 7K
RIE R B/ S R AR, FFRBA TIK BEEA
wEEME E R A S R EROR, JPRIKIE CMOS # 1 SPICE #
AL ARV BT fn SRAM ffib 8, AR 77K K5 ok 32 2
R s RABEA TTK DRAM % 84 | B8 AR AL | W B8 S R SEBOR
TP % K08 % 1 SPICE # A | DRAM 7 i B Fo 8 0 %, 4
77K DRAM % A .
ZRAer KA R# TV, WOHRR 77K AL A H R A
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4 Pb R RS AN F itk 2 W 25 T IS (B AR A 1T 20TOPS/W ., I 1K
i 77K DRAM %k, i s 80 W iR st 7 5 5 M ko

3.6 EEEEXBABRZ SR REAAR(FEHERTE)

RN A LI TAEA 100 GHz bL_E#y, k% 5.5 G/6G
BENHREERABZLBERRN A SR, REAHZELES
1o B I/ B AT BR, IR A MZRIET FEITT R EN, R
RAMNAR G A E AR oy R ERBEE N7 %5 % KA
ARG RE P RBBEAR; HF R ERALAE R AR ; %
B MR MR TR SR AE A G R kT % PR B TAT XTI
A 2 AR A

EHAGAR: FHEIET CMOS T% . TEME A 100 GHz b
FHASRAS R, KAWL FEEHART 84, AN H
BAE G 2 18T 10Gbps, #RHLL@E 5N T 200mW, X
Fr B/H T w+30/-30° £ % KM A3 #, K 4L EIRP > 20 dBm,

3.7 MR ERFRFENITERARR (FFRFEEXAE,
MXF2H)

BER N AT at i B R 3 S W 4 3 3E R d B0 R
A, REFAITEXFGRBELHA AR F T At E X
BA, ARFENITES & RREHA T ES0F R AT ERRK
W FTALE], RT S A B RE YoE  B BE U N It
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How s, #F 2T SRAM Wy sk U S A B30T S AT E W T
THEY A

M AEAr: FHH LT SRAM i e BB A FNITEL R,
K Fr Gom A AL WY, £ 280m TET, 8 WEEHA 7%
MW AT IS E B8 % 4B 3t 35 TOPS/W, T R % & # it 100
GOPS/mm?, #H# 4| % T SRAM WE i zs s A ENHHELF,
IEHE MY %, £ 28nm TET, 16 AT EA R4 42 H 4%
T4 b 2483t 3 TFLOPS/W, T AR % # it 60 GFLOPS/mm?,

3.8 FRHRAKMNER BREBARAR (FERFXTEH, M
XHE2H)

HRANE: WEEGEWERN (AloT) WHEERLN, BZEKAE
B Fa, REKAETEEREREZREMAR A, &
THRVECMOS 7., JTRUWTHZE: EREEXREREIEM,
EUERERGEEMERA, BRANEEBATHERRELA
BaifAR; AR ERMGEREMEEHLER, ZRERXELR
BA; BHEHSTE. Mk LERBEEHAEAR, KV
RABEREEAA, AXENNRETRE LR Y; TR ER
KERARWRRBHRTF, ZAEF EXHRXEMEREER
E—RWBRIELRERERESF RLAET A4,

LRI ERREGREAE (AHhRRAAELTER
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HEH T E RS E, MOPIR ) >7, JEH R & 88 51 % E<0.5V,
SEIMAARE CMOS T4 R & ol i AR & R 5 K FH 88 ezl &2,
Hob e Z 4y o R>1200W/mm?2, A E R A E AR &
MR KRR RBREEAR, LAKERMESRFENRE,
Hee LA SN Lk, ERRARAREREE=3
HAGRHEFHRE=S, MHA XD SHE(RAREHE S &
N EZ ) =103,

39 WHAHNE XENRERBZLRAR (FFEHFEREA
B, BF230)

R WA : RE Chiplet b M5 & EIh R 408 RAEM .
RARERBAER T =, HRE S EEERCHINEEEAR, #
Fric e B ol 2 F AR B A e v B oK BT ok R
A, it rE, LARREBERA; AREEEARHE
BNRARERT i, LARARAFTEEFA

RENEHBBSARRZR, MANRESY, W wER
0.6~1.0V, SZIHH i 10A YL b, B EAE 93%, i
Aoy & % 483t 3A/mm?2, 7 60ns W 1 H T #: 6A B H A
J&/NT 100mV,

3.0 EH RN EF UMUK AE (FEHEFRTA
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B, BF23)

B WA T 1 Chiplet 5 5k B, K & 817 5 4 A2 1K 3 78 4
PR EEXEBIAR, AR B FHEARAGEN, 425
RERFIREHRREMN . B EFEEEWHEA; FREEE
TR TR S0 20 7 (BB R AL B R, 4 T IR B 4Rk 3% 4
TRJE B i L A B3R E A BT SRR 5 2 it e o A A (R 5
BaER A,

ER e ETEANKREEREETZ, FHIRERHE
AR F MR IP %, % R E Ak B & % SOMHz~6GHz,
W 4 #EE <200kHz; 438 H 1kHz~1GHz N #} 20 <2001fs; 2
FE<20mW; & B R <0.5mm?,

4. BHAUHE L E R

41 ZXRZRERATMBRATR (FEXREAL)

FRAKR: BHmEREHAMRRFR, TRIMEER %
HEREW RN LR ZRERBA, AREE R RN = %
ERBEMBAEED R T ARZEERRRLDEGEE
WREEIT S E T % AARERIL (TSV) GEEEEN, L&
REEERSHENRRAERA = EERTLERAR; HEERHR
CEEUABA;, KEBETEAE=LERTIZLFE, TAS
Ty 86 5 R A ST R R A A A T
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ERAE: E R ETIZ P ZIAMMATmE R HEKX
% (AIP), HEEAHREFRFRAWHARER, HEEH=4;
Ka % & TAE# £ 27~40GHz, EX —Z M =40dB; V # B T1EH
Bt 57~66GHz, WA # % =2GHz; V. Ka ¥ & 7| LA 3 & T
64; K IZhE =1000W, #HILEE =500W/em?, A F 12 3 & E
fe LA A PR G, SR 2 FEE AL AR R AT R

42 GEZE R RAZTRIREZIU S RERE (FHEXR
BAK)

BER N2 B SR BRI R 5 B A
WEKR, ARERITE ., i MENEmEYEMERR, &
THE L AW RN EREA 5 R R R, TRARRFE
WAG BT % TR B A AR R, SRR
Fl R GEMEI 5 ARBERAREEMBRAFIENE
B EENF, ARETEH AN ES TR IS, WE
T ] S AR VIR B B S B S R AR TT R

ZRAGAR: TR AL N, G EAE =50 MK
RHH S, SETAHGEMELD T4/, EHEESNT P RS
B U B RGS  / AR TR 1 B E LR BEAY R
AR5, IFRARGE. Bt 5T, FER 3 MU AR
R E R E LI A EA N A, MXT ERS GCC 4iF
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MERASEU L,

3 EMERNE —HERZMIEOHATHAR (EEXER
A%)

FRNZE: R EE R RS R E AR &
EEEIT L, R e TR, B RE. B RER s
R U b B PR, MR E LR b B AR AR
AGIFERR; ARFUE, FUSFAMERE S AEEF KN

ORLE B O AGE, ATRET R —BERE A B U
Ak, FARELESGRER; AHETEREEEON
o vy b B W48 R AL IR T AL

EAeAr: RTENEEIZ, &EEZENEXF=100 A
MR A, X2 MULEBEAMEEE, AT HRREE
BHEAE,; LFE. FR3AEESEAMY S TFEA R,
ﬁ%&zuwm,ﬁ%&ﬁﬁﬁ@ﬁsmwm;ﬁ%tﬁﬁﬁﬁ
iR <30ns, #1454 5 =6Gbps, B <2plbit, ZFH
P XX p 5B e, LR REXTI0 T, FFE A
FAEAWM NGB ATER G ks, &ERSEE D
TUAERE 13 AMERIEEARSR 1 £,

Al
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