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T, NESLERERELEK. LETEREF 2 NIRRT H,
B 18 Mm%, MEHEKEFRN 207 m. H4, FF
PR T EH MZHE R Z % 1400 75, FATE 200 55, 3
MXBERAKIE REZ S5 ERE 5 WO LT 101,

TH % — %468 R4 (f0 1.1) AT 4 1 B4R, B3]
TUE R 5 A A ok U 3 = BT AR T 38w T A A ER AT A
G, S E A A 3 . A AR R KT E TR A
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BT RIRAHFELSA, RESEELMLY A E T8 K. HH
W1ATERAFTA, TEHFEMRAE 14 RAATA

TERFZMEAER SN S LB R, T/ FRRA,

FEFesE 8 AEI IR, EX 1 LTEAFTA, W
BRFTAERERFELA40 Y (19844 1 A1 HEEA)., EN
FHAREM S AR FRERE L.

PRAEE RIS, BN REES I FFTE SN 1 .

1. XBEEBRGEREREA

1.1 EEFEEERHAAEEEAZRRESH (GtEXR
TAK)

HRAE: XX ATER (A TR, AREATEHH
(Chiplet) f [6] J¥ B % 6 A8 & o 50 5 L 1% 7 & saE bR % |
A, FREEE. BEREAHCKRTROLAH &, LagNE
ERABRUHEERMAE R, HH R LRGN EES HEE
B B G E W EANE B AN A IR (CMOS) 2 A K .
E 5 A E A AR R L B B L RHE 2.5D/3D L
EHERBA; ARETARERF EHERIA N EF b EW T
T, I EOLEEWR RGO o LA

Y (1) BEAERRAESR: TEEK O #HE, &2t
P 6 28 R ~HA% K 4, B 28 3dB # 5 >45GHz, ¥ o6 th>3.5dB@2V
WE, FIME 3dB % F>45GHz, W& EE#H>8, WK |HE



<200GHz, T % 5% Z>100Gb/s/mm? (2) CMOS IR 7 ik K
R W E>112Gb/s, F#A>8, WA T F<3pl/bit, I3y
Z /- B E>2.5Vppd, BB LA K BB 35 >65dBQ; (3) BEELY
fre G 2.5D3D Ak Ek: HEEAFAEHS2, BKEA
B35>8, # W >1Tb/s, W iEk# %% & >500Gb/s/mm; (4) [
5 S Ry Ot B UK W e KA S >4Tb/s, 4% 80 B2 B >500m, H
HE b/ E WK ERFDTF 20 B, HRATEARTERZ B
W (MSA) #ZAD T 2T,

XEE: SHAFECLEE, eRERELERKEAEF, B
e ot D,

1.2 W W AL B %M R 1.6Th/s £ # ot w5 Rt
R O(EEXEEAX)

HRAR: TR ALERE (AL AR x4 L B E A sl
B Sk, BFoC 4 %@ 200Gb/s B EH B K ST RL &
(VCSEL) #ngf 8% fr Ak, #Fx a5 (GaAs) F it
VCSEL 4ME M th 5 £ K TR B &I T2 KRG #4
BEBON . BT R G R BOR; #F 5 R 200Gb/s 5 i
M B R oy kAl BHOR; B 1.6Tb/s % 8% B 3 4 3k,
TR ERINA. ZES LT EEFERRMERA; #

% 1.6Tb/s ZE N B HEHERAE Al KER F 8y 75N A

R (1) ET GaAs AR B VCSEL ¥ F: WKk



BB % 844nm ~ 863nm, 3 ¥ 3% £>224Gb/s, 3dB # % >38GHz,
FIATHEE % F (RIN) <-154dB/Hz, T/EH.%<9mA, ¥ % MK
i 3 GRA68 AR ; (2 M B4 Fr: K % B % 840nm ~ 870nm,
B 3 K . >224Gb/s, 3dB % 3>45GHz, "N E>0.5A/W, B
W<20nA; (3) 1.6Tb/s ¥ B #FE B H 3 #% £>024Gb/s, & 4
8, HCBR B 4 WA ( TDECQ) <4.4dB, W K th>2dB, REE
<-3.5dBm @BER=2.4E-4, 58 {EE>30m; (4) 7GR AH: S,
1.6Tb/s Z A B IR Al AER F RN A . #iF E bR/ E
WA LR AL T 10 B, AT EATESR Z FEHIL (MSA)
®EALDT 2T,

AR kWi,

KRG MIE A H %, Hi83 200Gb/s ZHE A HE X, 1.6Tb/s

ZENEEE .
1.3 WRAECEEN AN EER S SERFR Gt
RERARK)

B WA A RET L KRR B RN EYF K,
B 50T 1) A8 BE O B R B SR EOE S R G AR Sk B ST A BE A
e T R o B BOBOR B BB 8 (EML) AHRHAK 53 A 8l & 80K
FRAEGHEABRNBEMHERE R H AR RMEE )%f*
LA R O R £ 4R R Aot AR HU R UK
BT W kot i OB R (PAM4 ) WO S ﬁt%/ﬁk@mﬁr



B, B 2T 338 3 200Gb/s UL X 8 1.6Tb/s %18 B 3% A
W kA TR L H 3% 1.6Tb/s JBAE 3k th 7% 36 5L F

ZBIFF: (1) EML & B 20383 3 £ >024Gb/s, 3dB % %
>60GHz, Wt 8 AT E>5mW, B{E<20mA, TIEHKK 1271nm
/1291nm /1311nm /133 1nm, /£ +6.5nm, I &4 T1EIE Z 20°C ~
70°C; (2) FMEK F: WKILEE & 1260nm ~ 1340nm, H3#
K F>004Gb/s, 3dB # %>55GHz, % F N E>0.7A/W, B
BI<20nA; (3) 1.6Tb/s JBAESk: i 3% £>224Gb/s, WKE
Rl 4i>4, KatemiRE R4 M4 (TDECQ) <3.4dB, H itk
>3.5dB, R FE<3.2dBm@BER=24E-4, &4 #E>500m; (4)
TR EH 1.6Tb/s FE N B HEM RS F 0 KA 1
TR FIFER/EALHEANADT 10 T, A RATEEA
FER £ B (MSA) £EFD T 2 1.

ARV b2 LR,

KRG HIELEE, ¥ 200Gb/s EHE K E KR, 1.6Tb/s
R B A,

1.4 W T —RKBHRE 0 100Gb/s XA ETFHER H5ER
(FEHEXBHEAL)

HRAR: HE TN —RGDBENEANNATK, FARBH
HIfE 100Gb/s KL T SRR X BEEA. AR LFH W
%5 100Gb/s 0 B F Bt i LR ) (PAM4) By 0L &% B 3



A BB R 100Gb/s PAM4 L HE MBS FHA; FRE
FRETER A LB EA . LR Fo s 36 7 iR & i foon
A R AR ER; #FH EaEE 100Gb/s Tk R0 B/ AL 4
% (SFP) St &k, HEE MM A ZNETKIETFE, &
WK A S AT o B BT A e R T
R (1) HEBNEE (DML) & K 3dB # %>28GHz,
A | b >40dB, M of T £ >3dBm, T {F 3 K 1304.5nm ~
1317.5nm; BB HOLE (EML) % F: 3dB # %>40GHz,
A ARt >40dB, Wb Zh £ >3dBm, I fEi#K K 1304.5nm ~
1317.50m; (2) bR FENMEY K. 3dB # %>35GHz, " M &
>0.7A/W, TAEM K 1304.5nm ~ 1317.5nm; (3) KB FEHF HF E
MK Z G ME B E>50GHz, E 5 F<1kHz, EIXHOLE
R B e SRR R B IR R R AL RO LR U R G A
T &S SN, DML AB I H B4 E
100Gb/s PAM4 f&4; (4) SFP LK B k. K 4 25 % >0dBm,
WA EFEE (OMA) R <-6.8dBm@BER=2E-4, I #
<3.5W, # 2 -40°C ~+85°C TV ZIBEF R, (5) HAKWIET&:
HAE R >100Gb/s, #3075 44 B>10km. ®& E F/E N &
HERADT 10 B, ERXLZFERN (MSA) REHATEREFES
MF 2B, SEHAEKK A SN E A
XEF: B EE AL, 100Gh/s LB T A, Tk LK



& 5

1.5 Bt WA L F BN (EBFAEEL)

RN A 4 xR ST LifE b B P 45 3 v i Al R OL R
B E sk, AT ARBRAL (BaTiOs, BTO) 5 ¥ F5 v % 8 4) B8 %ok
FERKBEEA. 9 BTO 2 RS & T 2K E RN ES
REAE e, LK BTO B 3 3T 5 3 78 W37 46 L T By v
FEbE, B2 o U BTO 2 & AT B A K 5 ] & 5OR; 23 BTO
OGP BB AR, & & i BTO %, #F50 BTO #
R R R 2 T fe B R A BRI P R BTO £
WL B, TR T BTO % 5 W ol K R R A R
K, FHl B ESER/MBERE, aMEhaETmE R &Kk
AR, BFE N £ 5 W BTO i #)-2 F — b & ot 7%
R, MRRAE. REHSHKAEREE EEF K.

EHA: (1) BTO B & B A K X T AR Z<Inm, XRD
FAR i & 5 <0.1°, BOL R 40>500pm/V; (2) BTO # & # i
B TR B s 9K L R K AR( VAL )<0.25V-cm, 3dB % $£.>70GHz,
T 2% # 56 & 9% B >100dB-Hz2® @1GHz, i #| % # & >100Gbaud;
(3) &l & i BTO B H-EF — Rt Ea TR, #E
>4, 3L AL E>400Gbaud. ¥ iFEHE/EALHEEF LD T
10 T,

KRB KR L REEAR, KRIK T, KRIERHE



v, N R R 8

1.6 HEERESHELATREHSEREEIA (FFREX
B H)

RN 4t AdfE . LT it E e R % K,
FRFEGENTBURETEEREEAR. KEFEMLATEMS
MG REERAR. Z2EBEFERTE, HARETHAMHREN
HAE ST 8 FREATHFEMATEHENLTEES £8
BEREFEA;, WETHF LERNZ 5ERGBENGEEX
ZAAFRELRG, AREEAUATREHEGEGR L2 NARE
15 ATy S AL N R 3 3

EHREE: (1) GEEREEAELTENH: EREEFTRE
>50GHz, 2 tb4F 48 45 3h F <100fI/bit, = B 4F 4 1 4 ok %
>-10dB; (2) AT EEFZEHBEERGH: EF - EXIE
Boa=3 M (MK, BHREE. EIHAS) BEEE>S
ANCHK. B L. RIRE), BEEKH8E, BELA
E>1Tb/s; (3) 25 EREHBENZ2NFRERZL: LFEK
¥>8 ¥, LFEFWMHBMEEE (QPSK) /16 EXEZ % (QAM)
Sz BARS, SEEMARN FIGE. BiEEF/ERNEHERSD T
5 I

KB FLAMELTEE LTERZEBEEREH, T
b &R AR AT Z A,



17 ZRKFAHPATRELJEICLEH (FFEHRFETEH)

HRAE: AT HRAABLT R —ROLEE &
AP BT AFRK, KELZRKBIFFRBOLERFEA. #HRA
TR RIS, BRI TEEARAAEEAR, FLH
EAARAEK. SR &EERRAFARIZEA, FHElEGHE
Z WK AT R FRBITOCE; FARDRT. KT TR
KB EREN Z HKMAE T RARBIBATA; FEETS
WK IBINFOCE B KB E LA R4 7 1.

ERER: (1) ZEREKAETRESZRBIBOLES]: CH
B, BB E>ImW, @3 Eae X A<, WEIE
>35dB, I K 2 B >32, M % |5 l<50GHz, 3 # % % £<12.5GHz;
(2) ZHKBAEI LT RAEBOLE: CEHE, SHRAZRT
<0.01mm?, ¥ K # B >24, K [ fB<3.2nm, F 3 H K 3k £<0.5nm;
(3) HAfeimeh LI . A E>100Tb/s, 54 H>20km. H
if B n/E W E A A DT 5 T

KEW: BINT, BT REFOCES, HBA0LT & EkE
BOLROL 2

1.8 HEFTHEAEEEARARNE (FFHRFEIE)

RWA: W EELEE BT RA KT R K3l
[SEENER, AREFTE. BEEENERRERTENR, #FRNL
Ao A0 ELAE R SR IRy, DAROR B AR S A R R



MR R AT i, AH B A ER RS BREAZSE
B A RS B RS A R, WERAFES R
X O R N TN v o ) SN A o VA o B
AT E W& &M RO S 280 K2 & T B R S
WA TR, #HATHA RN A.

AR (D) ELES B TEREE & C 1 LK,
A L >33dB, FWEE (Vo) <19V (2) W EEHE: &
WK W JE<4V@T0GHz, 3dB F %>100GHz; (3) AL T %
BEGET, EALDFIMERTENA, TR THE

>125dB-Hz23@30GHz, ¥ & ET/E A X HERFD F 5 7,
KW WL THE, KA HE ,%%%% e
2%

1.9 A## LR RRIAR (FEHFEIFHE)

MRAANE: BERFEGE. BEFEL. ANBEFALR
EHETRERANAFTRK, HRACEFRIABNTE. K
EEXE MBS HZ A EAEA, T AR AL R
FERHETIE. HRERRTHS. BHEENEE SR
SNIEROR ;B 50 R 337 KO I T A (6] iR R A e R &%%
RN, R B A R,

B 5 AL B R A K L IR I, AR R LA
RS (1) BRATHFaoLE I8 #R T FH<lps;

10



(2) K#ZEALRMBYE R N E>020W, &%
>20dB@0.5THz; (3 ) Jo w3 A K #k 22 LR A 8% " N 3 5 >2THz,
ERADF | MEA TN, FEERERALAERNSDFS
T,

KEEE: BREWEARA, Lw B, AHEOLRMES
&L

1.10 FE —ARELECHATEEER (FERFXIE)

BER AR AT e A BK P 4 B 2 xE Ot F B & 20R A
PR %R, R H R &M T R R RO s B R R
MNiG. ARFEAFREGIUHET RO GEEE T LREHE —
RET UK EGEHZ AL B e B AN+ 74 (CMOS) 5 &
BB R RN E R BN, RO E R TEE & ER
WA & Gt BB N G RORA Bk, HFRBEGEEE R
WA E S Wk

ERWwE: (1) #EARGEECELTERSE R EIR
HFHEZ5E5 CMOS E RBEREE R ANE K, F B FEFAELN
F32x32, Bn&MEAR/NT 099, PEH#EE LR KT 10ns, fEIHF
REANT 107K, EFEESAT 10p), RESEHRZELT KT
104dB/h, & & 3% £ K T 20TOPS, it E Z 4 & % & T
3TOPS/W; (2) RAEFEFREGRAAN A% ErRA 0~9 4
By hFEE, BAHRAET 95%. Wik EF/E WL HE R D

11



T 53,

KB Falon TLHEHATERYER, BREES RELR
A % 5.

.11 HEHEfEEEEIENE (FEHFEIE)

BER WA AR TR X A . Ko A TR E MR K,
B E I m e A o R e AR R N R B R ORI
BAERMANAT T WM AL DK 5 Fn il fo o & 2 ]
R A EZ, REFNBAERMINNADE TR B FLGNEE
BN B R EOL AR T R AR EOR . AR X o AR Ay [ T B
B, #F B e fooh S R L RN AR TR RA.

ERHEF: (1) BEERAELRERFENE TEREY C
WL, JASMB LTI R>23dBm, M E R E>0.6A/W, X
K& 20dBm B 3dB # %>40GHz; (2) MM AL THBE S =
T, ERAD T 1A BA R, FiFE R/E AR ER D
T 5 L.

REIH: BOOLTHE, Sifohx, BEENIENE.

1.12 BEARRNEEEZLALFEFTREITHEIEHFEAR
(FHEHFXIE)

HRAR: sradam T AEENNAFRK, AREFTEL
FH 215 (OFPGA ) X 8K, #F %8 i B R 0 5 i JE A
HEMBERTY, SAGREM TR EESELYRFOER

12



B HRBEAFER. BHEHALKEGKRTRAELT X, £
BAZ Y4, A 50 W AR R A L AR B R TR RO AR, SR FL
AR WU EAR LW AN EAY, B 5 R A AR R AR Ak
#dF % % OFPGA X by, JEFT T e 301k 7

EREA: (1) HEARERAGEZME I EK: & E
RF=>8 &~F, MMM E= F, RFEH3 E; (2) B
2Kk 22 MZIL B R AT K FEABA<0.5dB, ot th>30dB, &
P AL 8 >5bit; (3) 3F 7 KRR R R A 3R A #£<1.0dB,
FW>40dB, R F<20um, P =fr$>7bit; (4) 4 % K OFPGA ¥
F: @235 %k MZI 2 n i tF 8 £>30, Y EAEEHE>10 4,
eI E E R H>1000 K, HAFRETKIE. HiEER/EN X
WERAD T 5T

KB BEFHETHE, BEEHZALFL BEEHL
H R R AR, RS IR AR N S AR T A

2. ABFREXREHEA

21 AFRNRABEEREXEEAGERSE (FEHEXEHEA
%)

MRANK: HEAGENEAEEL#BENATR, HRAY
LSO ERN. B R%. R KRG FI0R A
AT AR ERN AL EEM X EEREHRE; #R
RIGHE = e L SR ERR, UREAEA; HREE=

13



Uty ZHFY. HZBRERBEAREEERIEA; R
EEEAZATRAEEBEE ERABCERBERE; X
et B IXRERRBUHRENA =R EBEXERA,
HI R TE A .

A (1) B ANeHER X ERREFE: BHE
BEARKRTF 0.5mm, AWK FDF 200 &/FF 2K, TR A
ART LU (2) BEREGHEES S EM: KB EL#Em
IR EAET lem, ZFEEALRZEAET lem, AKEHLEE
AR B ZE R DG (3R B EERA: — KA E AT 90%,
EARBAT AR B EFEHERITERE N, (4) X EEREHEET
BERERBUEE: IHELBEENESLTEZHEIREHAK
A F5A, ZR#lE 5 RAFE M 200Hz, F ik £ 18 Sms;
(5) BEBEXBLRA: XFLEE. 2R HEARE, £I3
POl K37 2 8 R A R H A R AR . B E B /E K A
FHOF 10T, HRATELHEAFERESD T 1.

KB AGENEIE L@t oA BRI E
BRBME, RERHBEIEREREHEE.

22 HHBHARNE EMEBARGRAGEEXEEAL)

IRWA: W ERE S E AN ER, #5 LA RE
MENRERRE LREBAE R, AREEEHE T TEEN
REAEHERNE LR 6% AR LR EINELELRE 2N

14



BN, AREEEZEAFRY ZARNR;, FARXETRERE E
BE T o Kok A B = B AR R P AT R EAE
FEMAT AR GRS 2R P THEEWEREEFEA; #%
SmaMEN gL B SR RES 25, #THEAGEF T
78 B

ERREE: (1) BERAEH AR L b2on LEMNT AT
T 55°, AE TR HFHELMT 19201080, % xF b AT
600:1, 3D Z[A EALEIE KRR, UK IPLNEARE, BN E
EAET 100g; (2) ZELmb eIl A& TH I LmN=
W LA BINE, — A ARG EHEERE FEE, K
B ERLB 50U (3) ZEAFRFEN: B& 6 HBEMN
ZHAFERFEING, AEIHEELE TS (4) EEmaek
Smtn g A R PATAHEMR. WRRE: F5 MU =%
R, BN EAGg F L e g X, EHEET 85%,
XFLEEBREXELES, FHEE AP —RERXEEEEMR
W R E AT 95%; (5) mIER A : FFE 3 ML Es = thE o
=Y %W S E S s R SR AR O E /B K B R A A
HF 10T, HERATEEAFEERZSD T 1T

KEW: Bl RERAREAEEBEGL R, — 420
B L E R B

15



23 I BEAMEEN AGRBRAG RS (EEXBREA
%)
R WA W N3 AR BN TE K3 & foim BB 0 A TR

HR B GEE. GaRFHRIREEARG ZA. #R
ﬁkﬁ B FGRERERAN BRFEENEFEA; 45
FHFERAGHIFE T EH M KRB, R
nﬁi@xft%&@&m%wﬁt%i PR, R
BAGERERFAARAFER THEADST = TR FTEEA;
AL F RS, IR FT RN S B FRE A,
B KR B B AR RBUR, MR T 2 R &g £
it #E 8. B, BREEEEN A RE RS, I
& TBRLA

ERWE: (1) T BHEFEENAFEA: TRGEE N
P EAZT/NT 1000", = (8] 4 — gk = 1 KA D T 400, 1%
ZHITHEELRE T 100ms; (2) o R @ & N A R
DENFRSHEYR: EFET, A TNAEGRLS HEEE
KT 36, TRAKE LD T 36, TxREISERATE
BHZ; (3) AFRRBREEAFLG FRHA: M EA — 4%
KFERBRG, m. AREHY ESFEUL, LA 8 E RN LY
EHEMFERN LY FEEE, BARMBESRLL 10dB L E; (4)
B E A EREA: THABEET (DL 525nm A H 0K ), K

-

“¥ T o
%L

16



FHERTRBEEZLSKT IANRKE, ZREBFEFREGRES
FARERESKTF 05 NBEK, B2 MU LT BiEma o e & ot
ARG RN RN A . WiEE R/E RN R R D F 10 T

KB T HBFEEN LG RBR, B0 EEN AT
BBOR, HE%G &E BaEREA,

24 AREFAZELREABARAGEZA(EEXEHAL)

MENE: TH2EMMLW. XEEE. KEREENA
EX, ARABLHRZHALAEEINRRGEZ S, FRASTE
IHEREERAR, MBREAR. ZHENLHENEASRERSR,
SEME R R EEL D R, R =AW &R EE
% foi AR BOR, SATEARIE 5G W 4% L REH;
ZEENE R ERA B EERERSFH AR, ZAGRHEAE
REHNELERE. RR=ZLDTHFHEN DT RE LN LR
R, AREGEANFAEBRLZBEIT BB, HRintk
EHAZRL2RENRG, HFRTRMA.

A (1) ZHANEFRERG: LFFTRMANEAR
ERA&, HA/NT 400m? 20 S m#ATERERE, FREDEA
T 25fps; (2) 048 JE %8 foii A fe . LB ARG 400 5T E K
& F 1Gbps, % Gism 33w B R A AT 250ms; (3) Smm 4
ENGEHER LR L XFo B HEEHNAEN, 4K pHFE
T %l = KT 60fps, L ER T EEMEE Rt (PSNR) 1

17



T 30; (4) BFAERE ZHRIF Wz LARTAZER
Ay ezt | 0 IO, HAZATHE. EF. XARFHNT
AR ZBEESWahae 7, (5) mBRLA: FRIMU ELREE
R REAGZW RN . 7 iFEF/EARHER T D
T 10T, MARATUFAAFERESD T 1T

X nBREHA %282, ZHNAFRERS,
TR L2, BRFANBEREG ZRSE R,

25 BREEHREAZLERUART RS (HRIEEAR
%)

FRAR: HHREg =t EEA R SETROGNAF
X, ARBHEEHREX ZHERZUAG ARG, AXTHTE
BRI REX LM AR T HEFER AT EREE, RS
KB RN GERIOR; B 5 AR R E 50 % R 20 A 5K
Mt ERBORA G R AN E iz EEARA, IR REEZ T
BHERFERGERRRFRTLAFTHINEZMEEM K
AEM, R ZNEREEHE LI ER FHEA; FHH oA
FEMREXZSERAGGREFERE, HAIFETELA.

FREE: (1) ARk %E: B4R EAf. REKE
ARERZHEERS, TERWAERTHELERADT 5m; (2)
BRI ERIOR: LIRS, MR SWFEIHULE
FRHTH_EERE, FNEZIH TN TERZAXEXMNLD T

18



10 Ff, L ERERTHEEESL (PSNR) AF 30, THE
AL (SSIM) KF 0.92; (3) 30 A SLR 3% & 2 8K fod
WEZHEAMEA: AL RFERNRZo IR ZEEEE S,
] SE i Sk AR 0 AE W3 2 48 E 8K T 5000 48, BLAE L. PR,
ZERME R R = R FEE S (4) IR EIER KR
BAL ZRALNMREREZG TREGAEN TR, EXERRE
oK A I A B I ARAZ B0 BB R T 3 KT 95%, HRERIR £ B e
INTF 20%; (5) REXNZFHHFEA: LHERXENEGE,
ERGEZFRLERERFCEALYENE, ZHERRZERT
1.5cm/s, EEZER/NTF 60ms; (6) b FH: FE2MHLULEE
WMESHRXEX SRR GREGEGZNTBMA. #FER
/BTN Z A E R AL T 10 B, A RAT U HAFEREAD T 1.

ARV Ak 2L w iR,

KB FHEALH fER, FINZMEEERAXREA,
KRB IR FRA,

26 ATFTANFEMKENE B LREEIAR (EEXEHR
A%)

MRNE: BHEERILD FREGLREZAERR. EE
SR T ENE R, ARETNMREHNKTEHEE BRI
TRAZBA . FFRAB KR T TiOs. SisNg. SIiC A A R Tt fn T
T¥, LK TiO2 SisNa SiC K EME WA ZME T Y, #HR}E

19



HEEB A RAS (BIC) FHEAMEIEANRERAAEL, N
FEDBRGAEGEGREMNEHEEEME; HRARATAKE
ZHENBREHEEREHADIE. ABEILE (NA)L AN
% (FOV) WANRRHFEMER, X TRMEEE S mE e
WER, AR BEEMEBRALLFRGERZRA, A FETEN
i

ERAEF: (1) TIO #0 SUNs AR T M T LY, &/ 4
AE R F<50nm, F& AEFH>30; SiCHEHAXEH M I LY H/D
FEAE R ~F<50nm, & AKIE % H>5; TiOs. SisNa. SiC 24 K 25 4 i
A2 T TiO2 1 SiaNa 204k A E 0 ~ 4545 T, %4 A

P <10, B R AT A 0~ 10°5a B WAE# AT, (2)
R REEME: EEFIIBAETGESTNE R, TELIE
PAEANGT A BT OERER S, 7NN R T E 55
>70%, K WG K 7 R NG A >50°F0 AT <508 3 &%
>60%; (3) 2NRABKBHER: #4HE>1.2mm, NA>0.6,
FOV>15°, & siRth E<5%, SERRIRFEROE T Bk, (4) 3
BIALEA R G ERAENKERGENER, BNLEER
<Ilmm, &ERFEE<6g, FE2MHULERERIILLGZH T
MR W IE E R E N R E AR F 10 T

K. HEIT, SR E LY, BHEEEME, 20
JiT R ER AT R
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