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1.2 ARRENEFHMEBHAE
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TFFmE(aiEF T REL. B T hfE FiiRst 7% 5t bz )
W RS, EAGKRRET BT #Rmzilel, R ET5T.
WY, BT AT ERR T AEME. R T4 KA
BRG], A TEAHR. EENBF I awEE TR, I
K e AR AT E AR, DR B OK FRE H RHRA

AR EUSUR RET F Tz fofl 006 2L
YK A P AR el T iE 2~3 A [ W4 K RE T AR # R
TA EAEE AT T TR AL, A 1~2 M E SR R
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BN, FFRRNKE ET EN SR GRETN, TEHK
GUKE S 2% 2 RIEIE TRIE T B R AL, T R AKE W A
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4~8%-. W EZE (02~1.0) x10’S/m. F#H Z % >500W/m-K 5
GUKERWA Y, AR 23 MiafE. TR, FREFHEE
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A, BANKHE. ARFE. REF. BY. HERFS
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1.7 K5 F RN BB MBT %R T R K IR
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P LA B A, REZ BN BT — E R TR R
HHTRFRIEMN, AREIHZ GO RAMEL S FRAIELS
BAMEENRARA, FFRXE 10 4 KRE TR, %X
DR TR T B E NS FHR, ARET EE T RER
&R L TR S AT ¥ G IEAR L ok NN = §
Kot il g 84 LIk AZ

AN BIIEEZR. TREAIRLAGETHEREMS
BAMBE R RAM A, ERALER 1~30THz. ZE 9 HRAT
10 9k RJZ . mHEl Rk 30 WA, FELLIE. K. &



WL N R AR R R E IR AR RN R A AN B
, TAEEBALT 1~30THz 6B, He&, FNBHEBFHEF
1 #/NF InW/HZz% . " R B [E]/NT 3ns.

1.8 AL =4 49 KA B B b AR RAF 5K

T i Tl ) 3 S AT B PR XA . B PR IR R A R
Jor T K, AR 9 O = 2 A R o AR T S A i TR (] DA
FOAE B AR R BRI IR B R A, L R A R M AR TR
AR B B T AR IR o LR ROE T 4K R T RS
AL, ] B e AR AR PR R T 72 T U BB B RT3 B AR R A
#, XE_HEEPETEL, REFEEET AN - EHe%
WRAT R, A G SR T E<0.09W/m K, JE& AR E
<0.01W/m-K, &t S xth>300, #F#FHIEERE (40
~1000°C ) H — AR I 8 H A1t

19 MRARMEL £ 8 B ENFHSEE

WA KOLEE . AT ENREEBRETFR, REANMEAK
AR TERRE. . RikS. LT AZE. TFEREFS
B L o0 SR A 2 P B &R DA R 2 RS R
KR E TR, BrAKRENENKRENERE % B RS
MK EMEENE. REEREME SMU LT E HENH
B A, LHAT Z 8 mET B, [RENEEDSHEE,
W I 128%128 45 2 B d G 6 8 5 B 84, IR15AH



ALV IR AT 2n. TAE BB A8 1 98 B K T 400 44 K.

1.10 RE £ T K SWEREFR K

FRAWE: KREZ B # e s 5 3R 5 A Pt [A]
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MR EAEING TR G EA, EEAMUFEAE T EBA 2 A8
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K Z 2R A0 2 B SE R E L.

AR AT I TR AL G ot B s B A Ry
MERAEAER, KREESTET. RDUKERFHRLSH .
REE. B B RAE G R T 0k 3~5 T LI R A PR e
A (EAMLFENE ) URSNG T THRASED)
DR RAL; BEERHFEF D ESHART L5A (B3 KA
TEF R BT 2HK), EFIEELH<lmeV, kA
M EAFE<8em™, FILF CABIRRAE, AN B8] 2 #E<50fs.

1.11 EARRE NS W EF 7 %

HRWE: SxRE R & T s S SR AR T8
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SRR I RAERON, EAEZAEK. EnEdk. LFER
tAE ., BUETEASEERYIBROEENE, MM AHK
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PR B 5 DL R B A

EAarr: R EARGEAM A K fofh 2 RO 1342 09 AL 20 25 Ak
BENFRANFEA 35T, RFRET/2ToHEE, RERE
400~1000K; X EZ# (fbE. ZhE. T, B, HR) &4
B RALRALBON, FILHORE 2 HOIE OCRERTE) &
i E AR ENE T 7 3~5 T, B E 2 <lmeV, 30 1] 5F B[] 43 #£<100
fs. FERT I ARAR B RAESOR 1~2 B #47 0~2T, At
7% 0~100mW/ecm?, W& 0~15V, &JE 77~373K.

2. HRREHEBOEAHR

20 KUAREERFRERRESHEBERTEHREN
ARBFR

B A xR TR IR T R 5 4 e B4 &R i
SR E AR R A, A BT A 4 R AR R T R R R
2 mARE B, KR B BB A R 4 1 ) 4 2 BOR fn R E R
L% e RPN, B hEEREH R TmzER, K
B R RRE; FREETEE Z S EREAN, 1
FURERE R A RARE R AEEE TRE, It ARESEE
RE T 8.

ML RFEEKRT 4 5. BRI RN E —40E
fe A, B E IR T IEAE > 150em? Vs F RS NS
£ >200cm? V' s By B R 2 AR R A9 S A 3 2 <20meV .



i v, L < 500Q-pum. I HLR < 102mA/um 89 SR/E e BRE B
BRI <10pW W % B EECRE R BRE BB B T B4,

22 —HBMHFREREN G5 BERBREAFR

WA AT T AR R T 48 /0N T I A B AR R
R, RS AR R R T BOR R R EA (24N 4, N=1,
2R FINLEE XA B M s iR . £ B R E W TR A %,
WERERERTREL R LEN, REFHHA)TRL. BHE
] B e G AR A R GT AR S5 PO K TR T A SR LA T
O AL, B AT R, mEE RS A —AunE S
BRI, EHHE L BRI ERE %,

E AT TG EE B 0>50 t 24N R4 451, M
A7 IR E>300K . i T A e >1k0e; LI IR F I
<200fJ/bit, #HAEHEI<Ins, PRA¥ >S5 —fuiMGit5EE %
tr BRI BHEERM >5, FREHEEEREKEEKE>10000,

2.3 B e ERE S BEXBEAHTE

B AKREEEANBRIFEG R EHESEERGNTF
Ko B BOR T > 450K 0y & B R — ri e R EAR 223 ),
S35 v, 45 A 1] R (& > 2006/ Vm ) Fr{ik B N LR 5 (Jc
<1x10°A/em?) B L#h3 B e Se B 4L 3 ik . MR A &k
ZFaiM (TMR) WA FE —gaEEs (MT]) 249 K84,
R ML BT E L (SOT) BUF N NFHAFIHAT
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24 HENRAREZNERTFTREMEMARLRERSE
YR BEAFFR

BE TR KRR BT b B0 T R T 9 AR ZE A BHAR R B 3 M
5, BALERMERE T/ 0T REMENRRELSEN. BT T4
ERhE#EE EBYF I E, REREEEZEEGEE (<001
nm) 9. A E R E S (<50ueV ). A E B IEA R E S (<100
neV) W kGRS 2 HEMNER, ZIEET. B HREROHE
B S M R ST T IR SR T ot R AR
RIF/RZ 32 (<50ns).

2.5 R X HEFEHFHRUBEZAFER CT REXREAFR

RN A EFUNNAAERE. Sad. WIRRE
H CT BARFE R, #FRT 10 JKR37 K ARG & m WA e T
TR PRI X AT SRR X 5 A8 ok &, B i R T AR AR
0 R F AR X S IR T AR B ST AR AN B S5 A B 4 K R
HEobm i, RRFHhERE. EERANER, FHHhES
R A 55 50 v L T B B TR X AT IR B R AT E Y
oy Z B, FHERA PR X A &IR 5 W& e AR E
CT BAR R AL, FF 9 RIT R KA 5T ik

EHAEAT: (1) TN X HEFEEFIER: F8F LR
WA HARIR, BB RETIHER T <50pum. 7K B <0.1ps;



MHALRT 28 FEF, X ML RIEETLE >500%200, KKK 4
HETF 80%. (2) TAR X fH4&FME: £/4Mg & R~ <50um.
2 257 B 96 B > 120dB; X AR T > 8 T, WG F E TS
HE >3200%2400, (3) WHEH CT kB R GAH, mARoHEE
BT 50um, =% FE{% =9 HE <60s.
26&£%ﬁ¥%¢:ﬁ%ﬁ%%$&%%&ﬁﬁ%
AR T — Ot SR e B EE RS Bl ERE S A
@%*»%%ﬁﬁ#%%ﬁ%%%%ﬁ%iﬁﬁﬁ%ﬂﬂ%o%%
%+ SRR 2 G Al EE R B B T B T A K L TR 5 A ot 3R
MBET, KEZAFFEKTL RN EiE, WES @AM
FEEHITREET R G, REA LH@EELRE EEARRA.
AT HRABEEFIR 4 &+, B AERT
1024x1024. KL E>10° BAF; LK% AR E 5|
Bl A4 TEA SE>10MHz; 2R 28 B ) w2 4 % > 1 GHz;
SEHBE. HWAABEGRNBEZFFF A LRk, E@RLw
o B B T AR<100um?, 12 BAE 8 % >1Mbit/s.
2.7 BRIRANRABAER B BHEXBEATE
HRAL: REMHRESTRERPHBRTFE7 4. %
AR AHLE; AT AT Fa gk RE LN ANA BT 5
PRI AR R KRBT R B AR EUR RS AR O P 45
FL&l, WITE TS KA 2R S I E A O W 4 AL



SN F RO R B RS EZ RN, FEAVAM KRR
Bk, WEEARE SRR, BRRA LR AT %
5l, WEREEFA B TEAFHRA,

AT AN EE 34 7 W (400~750nm ) 3 [,
BWOL & 3R th>20:1, B0 7 246 48 06 B A2 47 RGB & ]
30%bL_E; R B FRAR &t g E>0.5, B E AR IR Z LB g E>0.1,
SNE TR E>20%, 7E 1000cd/m? T, B¢E&Fa (LTS0) >3000h;
ARG B S 2 R AR H B R R 6 1R >20%.
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HRAL: AERAAXKEL TR, BHRERFKT
T, F BT A B RS R T oA AR IR sp Fasp2 2+
Ty 4 W 45 240 5 Bt b AL S A0 RO BT A B P R gk
WK FZ, FARBAFERREF R EFRS B B RBERRE
BHERREREEMVERERGIHENKRR, KEAER
B e AT R A K 415 ok bR 3 B 3T R

EYART: B AR RESR AR KEREED B RSHE
JEAE KRN A0 F RN, EL 23 M ARER. &R
Fom B A B ST B8 &0k, A B R E % 8
mg/cm?, TR R E X E 12mAh/cm?; & 3 3~5 A BB 8 A & b <
MER” FHFMAT KR A RTE. FTRA AT AR,
REXTFEEREPRMB SN T ERERFESE iRt



2oy BRI MLl R BT, WAk BRI AT 85%, 1B
52 K $10000 B DL L.

2.9 ZELHKREMNDFEREENERLRTRGHAR

FRAR: MAFEERRHMA A ETIAZ —, FREHR
TLHEPREBMBNHT —RFFEHFHEAFR, EAP KR &
JB 3ot B B TR A R AL R RO T AR R R AL, &
STENEGHET G, ARANERE R KPHEL EHRRE
Rt IR B R E T T %, R Z EE R AR TR,
Tr & e e A B, SEBLELAE A 2 A5 AU SOE R O 35
GBS RLA

A6 AZE <30nm, FEAKEE <0.5nm; THRULE
WAR Y = S A R SRR B e R, RE IR IR
Q> 1000@10GHz; L IEIFEL R f>3.5GHz (-240~300°C),
Mtk 3.2x10%; 4K R a8 REFD T3 MHEEE
MHREREEN, AP EFECR, LARNFEFCRRENE
i B S i AR A

210 ZHEREMBEHFXBEATR

BER AR £E 5T 3nm DA B K AR G ik, B BB 4 K RO 1
BRBEZC R, HREEMBHNER ZEN) SN RRTZ
58 REAR, WEREITE T LRGN TR %E T ik, RN
ARETEHIHE BN KiEmE R, h@HAEERA



SRR, TRk B AR = R B v, AR T E
BAFH Z &k CMOS %270, STk, SRAM F £ B R 58
U R VE 7S B0 IiE

M EREEET E EERAD T 2 BEEIMEA B4,
SR i V4 2 B E /N T 10nm, 78 0.7 V 3R 50 L& T v e X e
W FE > 400pA/pm, T8 {HIZ Mg < 70mV/dec, LI 5 th > 4x10°,

211 EFERBEERHNBTREFARREATRMR X
AR

R e PRE R BN T SO, KEEHRE
HATENEEESEESLER (BAKE<01E), REAHY
— B E R A (AR A F>SumxSum ) fofRE E /R T, #Hr
B R (<80fs) = (<Inm) 3By B B RAEH A, LIEA
TR A 5 41>100%100; & & SR ERT 6T IR 0y 47 P 45 Kk 4
BOR, LI ET K 4K (800~1200nm ). 1R IRAR AL ZE (>90% ).
Zar (10ns~lps) FHHEFT; WEERKT 2N TR HEE
w5 R R

3. AR XX BAAF

3.1 EERRSRT KM S B

RN BREEEAETFRLm S EEETRENT
X, REBRERTARE OB RT LA S B, RS
AR OEA B - Fn 4 K S5 AR 0y 9 7 K B R 5 A R v b ik B



K%, R L EGURE RS A ik Fm P 3 R xRk
MW AR, FFRAOR RE AR ROt R 5 ey
EHEAFEEAR, FFRGRT ZOCBET R R B A
EREEHWNEXTR, RS HRT KRGS TFTWERT Y,
S AT ARH RO I BRI

A4 (1) ERIREEA/NF 100mA em? &4 T, Z£F
Z0 2 MEARY ZOEM B R GBS E T REKRT 30%, M
K ABEINE FREKRT 25%; (2)7 Rec.2020 &3 K IR & E
F/NF 100mA em? &4 T, LI, 5. ELLBHIE THRE
AR KT 20%. 25%- 15%, 100mA cm? 5EFr T pnik %4k T 2
HAE M Tso 22 KF 100, 200. 50 /N,

32 ARTEERKREm S HEARBEBME

BT T — B G AR TR 0 K SO A R A B R A
TR, TR R R R B R A R R AL A
A, HHEGHERLFFEAELSNF LERAEREHELERCE R
t. AEFERRTR 6 T, FEEMET 0.50m, A >95%
BE, FERBATESEET 15000ecm? (V-s); £ otEEE
PR3 2 > 30Gbit/s, HL G ] B4R 20 < 50080/bit, b HAR N
2R B2 FE > 50 mA-W-

3.3 AMEHXREF BAEF REBEEA

A EMPRKRERANE S PRGN EEFR, FREKX



AL KR Z BT B 0 R i T2 %I T 5 g &
HAPH 7%, TFRAMER . KR, ZES KKK F B
& AR R R FRE R AR IR BN TR BB AR AT AR
. ARG RN HEERTHWHT, L& 23 MEFHR
A F R B AN R IR &, R BRF B AR ERE >
1012, BREHETRE >30%, BF B <30%, ™65 HEN
400~700nm, 523, > 100mm? A2 o 28078 40 20 S W, kR
HEZARTF 500nm, WIHR > 1 Wi/Fb.

34 WARBREFTAFRERERMT

R W2 EE 5G/6G B, LitE. BENESIAE
HRAZNERFR, FARE. L. FFHREEFKFE T
FlR A A BAE R R E AL, KRIE TR BRAE 49 K 38 I 09 i
MBMHZAT. REM I T RERSR, EIGHERFH. BIE
WA LI E T e

AR KT EM 2| i /N & 40nm,  Ar Ti% Z<20nm,
T ¥R H>90%; &% % >70GHz, Th#E<20f)/bit, J& K HTE>8
GHz, #NHAE<4dB, FAEAR AL G E>50nm, MR ZE
SUERY, W EHM<1x10%s/m.

3.5 HEZEFEN ARG BRI, HES5NA

RN EEH — RS SR E R BEMENSER T
W& RLA TR, L ENR LYK EEAT ARG HRR R,



BT R BRI R R L AR T BB AR, KR AR T R
JEH AT, Bl &RH Tk BT T R E R AW R E A R S
Kot FI#ES. HEABSENERFIE S P mNE, EIN
KIp R FRR B A R RS IR BT IMR R

FEHIEA IR E KL FH AR 2095, KFAHF
PR GE >098. WME 25% U £y BN Z4 M EE o7 >
20W/m'K. RH LR >7x10* MQ-cm; 7 B0 HEE NG R >
1600 W/m-'K. W% <1.2x104 Q-cm (EE >300um); F A
R T R v 7 B 18] < 0.5s. R RN ERE 4T 10um/m?. £ % |4
4000ESH 2241 . 1x103p/em? T T+ 1x10%e/cm? B, T-45 B8 2R3 K 1
J&, 49K e M R AL < 10%.

3.6 Fl THSRIELI 0 S 2 B — R AR E AR R
&K

HRAWA: SEK. FE. BdEEMOR IR fn & 20
Bt R BEHERNKEEME, KEEHKNENS FHEH.
HANF AR, BB T AN, RENKEHNEFE
. mATIENG B4 AR 5 AT XA O Gk o 1E AL

EMAEAR: B AGK. MBI ERH Z RIE 7. . B4
MK R 5 A R, KU G TR 2 /0T 20%; KEAK
B EHR, -15~0°C Ik KR 52 3o 58 A A BB VKD 90%, 200kA
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