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1. LBEERERERBEA

1.1 BEFFAEFERFEBILRERBAFER (ke
HAK)

FRAS: S E ML IR ELAETFERT

BRBHIAR, BAEARRATERT LT, REFA



HEERG WAL M T E RIS, EEAHABESE. BE
ERFEAMNERFILREGHRSFHERBEEA, UEKA
ok S8t 5 -V kLR N A AT A; XL CMOS
TEHAMBHNEARLMEID REHETE; FL IV
TRt B MmEE LK NG E R ER (#ET AREEIES
R) MEBREETLY; TR GELK TS R IR 4 ot
REDMEABZLL; AREMBERTRRERENN ZTHE
BB TFRARE LT FOEF 5 0% ST S R BOR
RKEEER A LB ERT Y,

LR BARERRERLTERIZHL TS, HIF
KB —F7|mrmEErRE R LB EM F, BRI EE:
(1) ARFFHELBEEHRKE 0, #AR NS HHE<1.5dB/cm,
EmE ENRE=80%, (2) ARBPAELEARGEKE D, AL
%k b# (SOL) AR TFERTZ, AfERFHAE<
0.1dB/em, HEH 3 EEBEEHE<01dB, £&FA LHRE=
80%; #FH| tH 5 SOI & ik i & ALEE 71 5 ek 0 & 7 B 15, 8
W, WA A [ 100GHz, A FFE<2.5dB, #H (8 &<
-20dB. (3) 23 II-V iR#OC# 5 % 8 r i 5 7] 0y & B 28
ML MER, BHEH =8, BEHB/EMHE<2B; HALEHELE
R WO R =1mW, WEIF b =35dB, (4) B 526K



FERNEERRESEALREY (LR E=50pm/V ) & W,
K H B, #H=60GHz, V<3V, kb <3dB. (5) FX
E PR R R B GERIT TR, TEAFDT 3 AR
(A, NIV jk. EERBRE . KA ) W37 &
R, F AR R G ARTUE Pl 4 252 o 520 1 Bl = <10%,
LTV RAELIZFKEN (PDK ), (6) FFRAREMNE R X
F T S AT H R BOR, H R B 5 =50GHz, (7)
ETERFEFFRLL, HolH - bR ERFER,
TRFASHEET. HIELXALH 30 TU £, HARYEEFK
TT7H, HRATELEASER MSARELRD T ST, KFE I
FRIZWAPHEADT 30 K (Lhhn T A A T3 4% 1 13
KE), XEITLE “BRELFHEAR” £THENF L, HE
AT Mk & A b Foik oF AL SR R A RS

12 IV EAFERXBILRERBAT R (FHEXEHK
A%)

FRAR: 4SRRIV A TFERE I LT
WA, AEFREZWILV EXTERIETLE, ARG
JRESNIE . RSN IEAnS RAFER AR, E ik fn % & M-V F& ot
BUHT L% ARLRER TN E e Rk E ER, J4 Rk
SR miRER . CRMEEELETRESRM; R ERMBOCE



W KRS G R SRR, R R E & EROLE;
-V Fsot 8, R4 BmEi &b FERE s ARHFAE F A
B, BEMEREEERMEREAR, PREFEHETE. X
BERE SRS 0L, R EXERATB i b 182 4R
FA, APk R R RRETFREZNERA WIS,

ZRH AR BRIV ELTFEREF I T 6, £
RENITZLRE, Aotk s, BaFgEmrasE: (1) 7
AW -V R pmg s &7 &, I ELE 40nm, #F
% JE IR = <20nm, %4k E R £ <10nm, WK FEH A<
1dB/cm, TZHEE WA T 90%, SEEH: 4% E <10cm?, HF
[I-V & H 25 H 3dB 48 4# . ik o KA ke ds 4 . LR
BRETIREM, 3dB A BFA<1.0dB, RKiks KEH L=
25dB, ik iE i # A <3.0dB, fRiRIE K =10dB, 90 &tk
AR ML T4 5, BT EFRLEN (PDK), (2) #H 4
HERMCELTHALHE, &% <200kHz, #HhF =
10mW@150mA . #F % B 5 o b e RS o 28, 3% 98 B =5nm,
frth 20 =TmW@150mA . 6| H & RATFOLH, B2 EARES
#£<5x10%@100s, BB R =2mW@150mA, (3) FLH -V
R | AR AR T 4%, #hal d -V &R
%, 3dB A % =50GHz, ¥ H HE<15V, HFHE<1.0dB, ##



B I-V P # R0 28, 3dB # % =50GHz, B #i%<10nA, "
N JE =0.8A/W , P 0 2 B 71 Py v b — BOHESR T42.0%, (4)
TP RAREN ) -V k8 TR/ 0 IR 28 1 09t ot otF, f 2kt
2 R 5 ARTH BB & SRR S e £ <10%. (5) #F |
400Gb/s 1I-V & % F & AU S Fro (6)IF ARG Ey -V Rt
FEREF WM RBA, HEEEWFH=50GHz, # i & ¥
T30 MU L, BARAENKT 78, HRAT LR AITER
MSA 8 ZA4D T 530, FEesh2aby #2000+ 30 K (Ble
TERMMIERTEIERE), XHE3ITULE “BEXATHEAR”
I E AR, B AT LB T A ik i LR B ARG

13 tREeEREFBER LS XBERAFE (ERaAk)

HRAKR: WEHANE LGS ERLR#SE, R
GREREMIEL G XBR A, FRERLEEREF LR
HEMEIE S At — R R A, ARER ERtR
T ARG T RS BT R, MUK -Ob-d 2k B Bkt
Bk RME TR TR ER T Z W E LR, TR
FobEFERIE, Bon AT K A B RBAR; #F
HlEmAE LS. RUBEREHE TR SR, BHEEAAE
(TIA) SR %EZ M THNERF#BEERTA; FHHXEE
BRI RAREF R LR B R R R



Efetr: HEIHER LERASERYE F, EELMIED
fREREA, BEERIETERE: (1) TRt re — Ktk
A, TRGEERE 1 EHRREREFEER, (2) AR
ARy B M OR B O F A 4 A < 0.1dB/em, W TS R =
100cm?/ (Ves), T ¥ <450°C, ¥ 5 b 1% # 4% < 1dB/cm,
(3)#h & R hEm F L 8 M LA S i, BE#EX =1Tos,
SR mERENAEE, WNBEF LMy TR S Ha T
KA CTIAX R, BaRikiEH KA EN A ER, &
AN K 5T RS =50GBaud, K ST LI AR <5 pl/bit, A £
%% E = 1Tbps/mm?, LM ARG R A, #iF LWL A 50 W
PLE, XAV EARTER MSAREFDF 1T, RAREE
TMET 4 %

1.4 R SAFFHBATFHRES Ei (T HEE)

HRNZ: BHARLERRE. RHFBHERES. MRERN
BENR, TRASA. AW, mAENHELTFRABHX
X ERBARFR ., TTREZHBERBH A TFERE R 2RER
W, BaREGHE LW TR ROt BB A iRt
AR, FrlE RS, BiEW . Bttt h, 885
WEREFHOCE . BRI AE AR LRARE. EeEatEiE
e R 425 5 12 g 1 v ot o FO0 B 3R B AL S BB F AR, A



RMEATFEF R WEHERERBEARRRNA, 2T 5w
WO F 36 R WY ] B % R M R AL

LA FR SR RO LTI F SR s
P, AEBIRERE: (1) LT SRR T R g P&
sk bR e ZE LR RN EE L S DL b
FORMR R, XFLE A BT BB RELE . TEHE
MARAERIE, XFHFEEGHAE=500 4, BHEER Z<5%,
B RMR 2 <5%, WMEXRTFZOTEEIP H=30 1, LHFITHE
SHEAE . (2) B REEFHOLE: St bohE =200mwW,
A b =35dB, AR 5EE % F <-160dBc/Hz, (3) 7% W
K H BT S B . 3dB # %.=70GHz., S E <3V, #
HH =8, (4) HHFEMEEZE . 3dB # % =70GHz., A0,
% =13dBm. "M =0.6A/W ., FEi#EH =8, (5) HHE LTI E
MBS B E 4B T5=100, #HotH=30dB, E&RET
B, SAEH . o RK . ERFE. (6) FFIHETH
HAFEREFNERZERETRAE—F, BERHE=44, B
Bt A7 3 =4 GHz, W R 3398 Bl =90°x90°, % K 5 M 4 th =
15dB. SEHMAIRIE A, WiERWEF 20 T L, ARATLH
ARAER MSA #EXRDF 1 T, HARREEFET 4 &Ko

1.5 FRABEROE R EEA (Eaargsk)



FRAKR: BHARLEBGHERFTMEREFLK, AARE
FRRFRNEEZCERE RI| BT EE. EREF S5 RN
b % oyt S A, BT AT O R AT BT B R A R A 2 Al
3 JE AR T AAR T ROLIR, #ATE Lk R A SR L
K BN, R TR A D oy ] R R e R AR
TR 2 R AR A g4, vt A T L BB e 4
BRI N AR, SFSATER T A A TR

WHE NS RIS, &oitAn SEal B 22t o T W B
BV A, RABRREE; #2327 NLERE RHNRF & F
AT 36 B

R AR (1) K4 AT IR ot fn ot iy L R
2735 | 50%7F0 30% , 48 T LR 450nm K By b 5 (R R K
2| 30%, 7K LIRA 450nm K B H LT F 3k E] 10W DA
o JEAETORIRT L 5 6y 3dB B F| % ik 3| SO0MHz, 48Tk
R TR JE Hy 3dB IR | W ik 2| SGHz, (2) B & RECT Lot
1 15 B W RGBS TG A8 1 By e L 3K B 300mA/W , B 4 HH AAR A
2| 3x3 WS L, HEKT 10Gbps, (3) 7 WL (5 &
515 B AL FEAR H Y AT 15 R KT Tbivs/Hz, & kI Sl
" B BB R KT 0.1 b, (4) B WobEE # &N RS A
HEEEHAT Im B, 58 %k, LIEI 100Gbps HyHE 5



HE, IR E/NT 3.8e-3; B K LB 5 MR R A
B KR 5 E AN T 10Gbps, (5) SEIAEKT 1000 AN 7 6y
WHATE, AREAEEREAT AT EFMEA., ¥FIELWE
=30 B, HARATUEATES MSARELD T2, AR
ST 4 4

1.6 IR H K 1.2Th/s M Tl R s i 5ER(3EEX
BBAK)

HRAE: BrRRRFRARERG LA TR, AREGHE
£ ARG YE ] 8 Fr AR TRl , AT KA SR 3 128Gbaud By H
I BRI H . LR BRE AR R ENERTA; FR
BOMAR . BMIERENEHRRFREAE R, AREEBETW

MREEERA, RS R, #& S EREH

REA; FHEEK 12Ty T REMERS F 5ER, Ha
WO AR P P SRR TR A

ERAERR: (1) THERKES C W, wEs BN FEE
>128Gbaud, #AH L=30dB, #AHHH <8dB. (2) KEEMN
SR E =128Gbaud, SR AR £ <£5°, MTHBE AW
M E L =30dB, (3) L H &S fdk s 8 f A K e

. =65GHz, B RN 55 F Anis LK 2 8% f H 3 5 4 5
65GHz., (4) 1.2Tb/s #8F H W& S AR S, B8R A dr g i 28 3

\V



=1.2Tb/s, th#riE % =80km; 23 1.2Tb/s A8 T AR S A3 1R
EMEFWRENA, HiELDT 20 AALA, AHRATLHEA
FRER MSA REFD T2, HABMEEAKT S &

1.7 BRETRBHER A A BERERSFEA (3FE
KERAR)

FER WA E BB A B EHH R F R RHA CHL
WEREELTEER ERBOLRS R, FRATHARNTE
3 38 Fr g A BOR, B R CHL 3% B R o # e /B

HERA; IR C+L W EREEAT AR LEREF, @F 5%
Fl B BAEE 0 FIRM. TWHEMEBEY; HAREER

B MEEBRAZESFERE B FHERR, FRRK
ERBHFWERBA; FHH 68 A AR oA LT SRR B
SE I HL A 7R 9 B

ERAERR: (1) B4 H C W E (1529.16~1567.13nm ) F7 L
W B (1570.01~1610.06nm ) &y 7[5 B E RS F, B0 % &
% <300kHz, ¥ K 4= E ITU£1.5GHz, 35L3 C+L # F A
WOt & NGRS ERE K, (2) CHL # B 400Gb/s # F &
RATTHRA S, TERKEEEE C B L K&, A% &
BAM O =22dB, BM AR E <5, WM HmNE =
0.6A/W, 1Rk I % & =30dB, & 3dB # 5 =35GHz, # 3



K =64Gbaud, KK YVI#/4 % B Al <5s, HOLEHFE<25W. T
FR AR R AL B A w4 0% 5 23 CHL 9% B =400km #Y £ 4o 5
BF, HAE DT 20 BUK A E A, A RAT b BOARARE S MSA 42
EADT 2, HARHEE KT 6 &
1.8 400GE EEE LM AT HEEF GEB(FEHEXRBHAK)
HRANE: BRalh it AR BFmP CHELLENAF

o5t

X, FFRHERE KA EOLE (VCSEL) ¥ F it sl & T 72
A R EER ., Jre N E . RE U Y T BRI 2 kot

S5H & T ERAR; HF5% SH 4x100Gb/s JE sh 4= 4 s s AR 5 #F %
% B 4x100Gb/s 5 [ R B 4 IR B v, B 5K 5 BT | % 2 400Gb/s
EHM#EHK (COB) RRAEIEAL RAN A,
et (1)#% B T HKK 840~860nm # VCSEL # ot
# R, 3dB W # W ¥ =27GHz, B <1.5mA, RIN<
-145dB/Hz, X3y F =2mW, ABE =03mW/mA. (2) #H 4| H
B MOk K 3L 2| 830~870nm By R I 2 ko, 3dB R A H =
28GHz, " & =0.5A/W, EFEE<10nA. (3) LI 4 5 &
fot g B, H %k RF A4 5 5% 456 QSFP112 #rif , fi it
% 1k 3| 400Gb/s ( 4x106.25Gb/s ), & & L& # R B 7 & K0
(TDECQ) <4.5dB, BH#<10W; LI LE T Hhr, ki
JEHE =70 K, LI LA 4 3 G ot WORME S A v A T BB



FEROHHBERERA, ®iEAD T35 MAWLF, HRAT
W FEAAFRESR MSA RREAD T 2T, BAREEZFKT 6 Ko

1.9 2.5D/3D 4% 1.6Th/s KRB AERE T GHER (%
KEREAX)

HRNAZ: BHEHERITASBEEFCHELLENAF
K, HF% 2.5D/3D HEEH % 1.6Tb/s K g e R GHEHE R,
FRAHIEHERA, BRTFERCERT BVE, LI TR,
BEENEARERERSE; ARDEMERE. RIGHELE
R BER N IR RMBEEF R DBARSE K
P ERRBERS R, ENERIMEH NS HER SR, FX

WENFET SEAEFNEUEBERA, ARLZEKER
AMIERA; FralEERE . (K20 F0 5 600 3K 3 5 Bk K

Khy ARG AHRNEEELEMSREZARRA, UKL
HEBENEZ I E BRI, SAFEE SR T E AR
B 5 FRIE

Zzaatn: (1) 8GR 2508 B8 % & = 112Gb/s, 3dB
W% =40GHz, X308 JE <2.0Vpp; X EM &5 Fr 3 8 ok R
>112Gb/s, 3dB # % =40GHz, "5 &E =09A/W, (2) £ K
ErACEAM, B K dtshE =16dBm, Rk H b=
16dB , & U & & ¥ Kk & 127145.75nm, 1291+5.75nm,

\



131145.75nm, 1331+5.75nm. (3) O ¥ £ 4 ## CWDM H 2 &
F/EE R 4R 5 <2.5dB, i 8 & <-20dB, JiE 3dB K
>6nm; IXEH BN K MM E X =112Gb/s, HEHM ALK 2
W E R =112Gb/s, (4) BT E LR ER DAL T
HE >1.6Tb/s, % F=112Gb/s, H#H LK (ER) =
3.5dB, A4l #i E AR (TDECQ) <3.4dB, #EZ
&% 8 =50Gbps/mm?, Nk B T #E <10pl/bit. TR LR LE
Ty IO, EAEOL AR E B =100m, WiEA DT 20 TR A
LR, ATV EARTESR MSA R EFDF 20, HAREE
TMET 5 A&

1.10 HEATZREFABERE AR FER (GbEXBHAL)
HRAKR: WHEG®E. EARENTRHICLARS LTS
Ry FEXR, ARegEMATREAHACH. sEMETABEK
ShH. ATFRBREERRITSHEEXBRA, MAZEFOL
BELmERE R, pEds. BEFTELBONEM; HRXZH
WOt EHE A RIE RS, MAREBOLERE ARERE . LE,
. A REXRBERCE, EFREBLEE. FREREFEKX

JH AT ik L 7 S
ZRAENE: (1) s TEE KA K R« #{53 % =40Gbps,
o4& % <10kHz, %% & QPSK, otk 1550nm, %kt

X



HE=2W, LR E M2<1.1, RwikHLHk=15dB; &Lk,
B AKE . PUEE ST R AR, (2) HaEA TR E R
KRR FHOL & 7 <10kHz, # ot % =15mW, 1Q IE X M fLik = <5°,
P E <5, EHHEMH L =25dB, #R X HE <
-37dBm@40Gbps; # itk 57 (20~2000Hz ). & 1K g (-55~85°C ).
4G 4T (0.1rad (Si) /s~50rad (Si) /s) 22 ] bz F MR, (3)
WOLE B E T IIE: T 2 2RO L TR, TRERIES
T B RE R, LR 8] FOEE F R W, 315 3 % =40Gbps,
ik E <60s. i AT 20 A A EF], A RAT I B AN
HMSAREFDT 20, BRABEEZNKT 74,

L1 B T—REFEFHECGHAELEFERSHA(HE
HEXBEARK)

RN FREE T —REKEERE Y& x s
KB TFH R R & . i E R R RMRABA; FR T 4T
ERMMETRER RGBT ERG T AR EZEEG R EMT
KR K EBES S BKEAREG ST HA TR E; o
RERBEBFE TR, Frea WA E & NER
WA b T H e TR AER,; FIRAERNERE
MR EFEEAERCE L. RASE mA R AN,

ERAEr: (1) EREBRESHK LR, LRKKELD T



, REHIIAD T 13dBm, (2) BF BN RS, LFFR
WER, BRKIFEATELNT S, BRKEEEE KT
ITbit/'s, (3) ABTFHME f R, XFHMTHBE RS, HER
EHIMEEL DT 8, FWMIE(EEE LT 1Tops, (4) T thbFE
FHATHHERE RR, FF 10 Hx150GHz &5+ %, %
IR B /NT 25km, SEIEA N F R, #HiE AT 30 T A
LA, MRATYEAFER MSA RELD T 23, BAREE
MET 5 R

1.12 BHAFEERERERN L AZCIC TR (X

BEAKX)
BRI N AR T3 (5 W 4w s B T R, BT E 1 50G
BANFEERLTAZCIC K, A RXBEHEBAS (TIA)

WOt AR ) (Driver ) % k. R & AL IR & Bk % (LA+CDR )
s HERTE 400G WO WA T S R SR I AZG IC I b
AR OASE (TIA) & Ang &R & 3K 30 (Driver )
K h s PR E T W 800G/1.2T AT bR L A IC K R, B &
FEAFPRTHEERAE FAREERAMNER S . 5
W, BEEMEAUESERBIOTEA, WREZLFEEN
BN EELFICK
AR (1) #H 50G SENFEES L IC K. #iE



% 3k % 50Gb/s; TIA th 3dB % % =30GHz, # [H3}¥ 3% =70dBQ;
WOt B IK 3h R 18 F =1.9Vpp, FE #%=80mA, LA+CDR
R AV B b 18] <400ns. (2) B H 400G sk P AR T dar b AR Bk
LR IC K . #k A F 64Gbaud, HEH=4; Heo, &K
TIA ¥ fr 6dB # % =45GHz, ¥ [H¥4 % =60dBQ; Ik 20 2% b 4
R 18 E =3.0Vpp, W3y &K A 6dB 4 % =45GHz, FAMEKRE
THD<5%. (3) #F4|H 800G/1.2T & F W48 T KA+ A IC
MR K E 3K 2| 128Gbaud, WA =4; & TIA % H 6dB
W% =60GHz; FXzh &% i B R W8 E =3.0Vpp, I ah &%
6dB 4 7.=60GHz, &4 E THD<5%. W XHBEN . B .
FTOCEE WM& R OUE IS5 S oy B ok A LA
ARG, HIESDT 20 WA AL A, A XAT LR AITERL
MSA R EAXD T2 0, BABEEAET 6 4

113 BHEEF AL ERRNERAZLCIC K (X
BBAK)

BE58 N % AT R AL B F L 400G/800G b B A B FH
K, BT H H 400G EIE BB INE R IC K, A& TE
PR A& (TIA) & . &R IS0 (Driver) ¥ F F# 4 5 &
sk Z (PAM4 CDR) % fr; #1 % 800G %2 JE % B % B 1y % ]
IC BA, @& W% PAMA A BNCHE R AES . B



ERYR. RamzBE RS AmgaRAs Bt h. XEER
BE. BmWR . AEREAREEREIOTRA, BPREZR
Wt BN AR NEESE R IC K

EHagr: (1) #H4 400G 48 55 o8 B 3% Wy % ] IC %
Fro i3k kB 56Gbaud, PAMA AR, B K =4; &%
TIA & F 87 3dB # % =35GHz, ¥ M3 % =60dBQ; K 3 £
e R 8 B =2.0Vpp, JXzh £ B Y 3dB i % =35GHz, PAMA4
CDR % K % & . =80mA, (2) #F#| i 800G 47 5 ¢ B 3% By o
LR IC % W HEF kP 112Gbaud, #E H=4; &
TIA 5 K 3dB # 5 =45GHz; WX 30 28 % F 4 2 & 18 J& =2.0Vpp,
I h 257 F 6y 3dB #F % =45GHz, Mz LHERAE PO LT £ LA
AT EGE BB EAE S, ENBRA TN, #iF
AT 20 TR LA, AXAT LI AFRES MSA # £ 40 F 2
W, EAREETET 6 4

114 B EREEFE+ 2EREOLE (FFHFEXTE )

BN MHHLEL., LFER. ML TFERFK,
HEHREEELFERPABER A ETH R 2 ERPOCEE R
PORF R ST A RO B R W E ok, EFEMRAR A

BRI TEIF R A& D RCR = i R AR

R AERF . TAEW K 1525 ~1550nm, 3% =200mW,



T 58 £ %R 7 <-170dBc/Hz, SEIE T4, i R 5405 b f B 3K,
WOt 2 o A 7 AR A Fe Arak B B PR A SE KT, S A R N
A, BEADTSTRALA, HAREETKRT S 4.

115 ARG 5 BEA GRS 2R E (FFHEXIE )

FR N TR R LT ERE KA N F
K, HEDE R RE R RS TR ARG AR
EHOEBEIE WIS IR AR, R R RO LR
A A NALEE G 7 ik, B R AR RO R AR ny LR
5k, NhEK, BHEH. TZHEFTEARCRIES
GRS R RBOL R T LA, EFEBOCE AR X A
[R#|EFMRAE KR ERA FOLEN RAML KTl T 7,
PR T RO T R RO R 5 R U RO

R AaAR: EI O HC B FHAH A E =15mW; R4
KA =-10dB, #HEAPF h=35dB; TEEEEEE:
-40°C~85°C, WOt B HEIRE (TO) >900K., Hi ot KAk 48 4R34 2|
E R4 e K, AL EEES KA A RN A, #iE
DTS HEUEA, BAREETKT S5 o

1.16 BAWH e AT E (FFHFERXTE )

FRAK: BrRARERHERE RANFR, FRELAH
BNFA AT, R T IR BB oy Go i ) 2 09



TR, BERI B PR BN T, 5 KW 5 R
KERAR, GETHBEECEERE NI R 2EN, BEEY
ISl R T, BAOAF AR T IR E

ZRAGHR: | R B AR TR A 5 B K A L OB IR A
oS R A, BpRiein s 23 O A C i B i | 8 3dB
30 =200GHz, % ¥ E <5V@40GHz, 14 & 48 3k 2| [E IR 56 3t
AP ERARTEMA, FiEADT S TRRAEA, HAR %
FEAET 5 4.

1.17 BAWEALRFENE (FFEHFRHE)

HRAR: WHRRBHRRNZANFER, FLFFHL
AR B I R AR A BOL A Bk TR MiE AR, R OLH
HNEHHNGE e N ER LRGN R G R BT & N
MEEK., BHEN. MRARERASFTEHEA, REEALK
FARA R, B AR O BRI 20y F a0 G 23
ik, REABAELY, LIAAFEERMNE,

et HFIH O3 C KB LERNE, 3dB W =
200GHz, RN v B =04A/W o K AP f8 3£ 2| B BR 4l 58 KT,
SERHMA TN, FIFELDT S HEALF . BAR L E K
T 5 %,

118 ETHREMBANKE R R NB B FESH(FEHF



ZHE )

HRAE: WHHHEATRESEEIsmE G ES
BEXK, ETRE RN LEm R, FREE Ry
AHSANTRE Z 5, BT R E R 5 2EE AL E R,
TF R TR AR A AL e 50 M 71 3% 0 A DA & BBOA
RERE—REG LS G RAE LT REENEAT £; 404
FOER ST o A GBI, o 8ETHE W& E &N A 1T
iy

ZR AN TR ETREMHNRE — KW LD S w78
P, BERETHAELS/NT 8x8, BEm i E A /NT 100 Hz, £
WIF K AL/ T 10p); ERwE 4B, T 8 e XCREHN
EUHEGEPIUTE, FRAEEA =X HEN TR ERKE
AT 90%, EIMBARTNA, FigtdT 10 TAHEA,

1.19 AFFERERBEERARAEE (FEHEXTHE )

R WA A xt MR At T R P ot ik, #F
RETIEFRRRAW T &% E (PWB) REERA, o
FIET R E A B R E N F A R ET %, RN E

B K B A M SRR LA R S E oL T T A e AR
R, EREItSH &R, AR -V ik, R, A0EMEE
RREE LA AR LR TFERWERFELTFIH R EERAR,



B % 8 RS F RCEBUE S

R AeNr: 3D AT OLF 5| &k R M PHE <3dB/em; ¥

R LT B AR ERE<2B, @4 UV k., B, A
THERRELAMU LM BERA R KGN R AT &
HEEMF<1.5dB; LIETHT I L EHERM 8 HH 400Gb/s
(8x50Gb/s ) A i B RS r B s, #HREE 2 AMEN L
A 15 K i R-40°C ~ 85°CHIR IR JZ , 18 £ <85% 41+ T A,
KHH E R /NT 5000 NeF, SEBA RGN A, HIEAD TS
MEAER, BAREELET 5 R

120 X TAEHERENREENEE (FERFEREITE)

FRAA: R EIRLI T LI ELE SRR NS
e RE FEENARR B iR ORI AL A s I ik, HR A
TRELESBMAKMEY 7 ME NE T X E A £ RIEH
0y 2 48 50 T R B O BRI A

ZHAEHE: IR TSN T S2H B e NE =80%, AN
TR B R =20dB; 2 HLm i kB RNEEE T THE
WK ET WAL 49 B (600nm~1600nm ), %1 ¥k Kl &1
Z<5%, EfmikAENERZ<8%, #r#|HEA Kb ik E N &
o SRR THENA, FEADTSTAALH, ZAREE
MET 5 %



121 BEFERAAERGE (FFERERITE)

BER A TR B R G A R RO (5 B R Y
Tk, TRATFTERLILRIRGERAAR ., AR LEKRT &
WA A FrdE R AR, R AE 40 o 3R T AR R DA
FE R IR 4 o IR, BT AR S A R DL B PR Y O L IR T A

A T AR LR G, SRR A
<100ns, ¥4 A% F <-130dBc/Hz@10kHz, #M X% B %G
B . 1~65GHz, 5 #HHhE =10dBm, SLHEA RGN A, &
WAL T 5 TRAER, BABMEEL KT 5 R

2. KU ESHFEEAR

20 BEGHEXEER FHERS (FRwTHE)

HRANAE: WEKEFC, BhEitEEN AT R, 55
MR EERayGEACERAELEER FHHERS, AIXT
B B A BAE K B . o B A AL S AR R T R T AR A K
A ARG RENELETERN S LEE O E T E

SREITEA; AR GBERITERRNE L LEFNERAR; R
mEAERRA, TREBERZARYE MR, & EKIEBRAERE
HEE, BERRATEL ERARUAEXRBHAART; HRAIMH
BIFAET, EANESAER LR N RERS, FELES
o v T e T R S TR TT R R TR R



AR (1) BHHIIHH & 5% F 0 B8 1 ] oy o [/ 800
MEAERSr, BERT8FH 12, HHEAL T LI nwm
ERELR G R AT AR, TR, FliE. B VO % 4
U EARE b S B, WHMERECKRTP A, hEWR
I ART 515, (2) Bl E A, KR, RITH Y e B %
OB B, RO W B 3 3 F =56Gbps, AH4RG A B R <
10ns, M B &R A& =25.6Tbps, HHFE<10plbit, (3) ke
8] B 3% 5% & =10000pin/cm?, & &SR HE =50, BHEKE <
20pum/20pum ( £ 5%/ 0 ); BE A E L =03W/mm?, (4) &
BERM, F4BE £ <500ms, SLIHEA RGN FH, #
HADT 30 A AL F, AARAT LI AR ES MSA 8 240 T
1 B, EABEEAET 5 R

22 KeRBEBAUTERSL (ERwrdk)

FRAL: FRETHENRRERE )G ETHFEM
FE AL, HRAEEITE RN T BT DOt B AR
FANEFEREHF FPATHREZBEZENHATE TR, AE
MAMBEA B FIHEWE A f Rt ARFEA LR RGEH
WHEGEBAITERAGRRM, REFMTRELERGEEY
WALE, LHGHHATE. ERMTRENEEITES; AR
MR EEHNERLTEE, B ST HERIK, tERBGEHEE



M. BB RGHELIERTE R, LALLM E, W
. WREFLFRFERERL, RPOLTFEBZENY RS
PRI ; FFAARBAZETE RN, EomEkiEdz
GAHIERY RN S AR W EH (k. Bk, k.
ik ) S TR A AL

ZRAEIR: (1) ST H B A A E T R e R 6FH T HN
b, SAFEEGEEEZEN (AR 16 fF2E1EH
1), ZRAMKKE=10, frtismE =4 WHATEE TR, &
SRATE R 735 1TOPS DLE. (2)#F 4 £ B 4 8 TR Ikt b
BAEEN T, For Bl E 25Gbits DL E B 2 tAF L A
B, ARME, BFURBEETRIERAA, (3) £4HEEH A
G, TR RBEGEETHERAHNELEAETSE, BT 4D
T 4 ot N B SR R T B e SEILBE AR B A
HIEA DT 20 B A K AL F|, AHKAT LB AR ESR MSA 2 %
AOTF 1T, BARGEFAKRT 5 R

2.3 TB ZAAFHBEAR KA EFH (FEXERAX)

HRAR: B HAEERENRIE. KEGFHELAT X,
HRBABENERFHEREA, REATHMR, =350 47K X LA
T P 9 B G B, R KAR LA 1TB R EA
ENREREHEA, AEBAAELEE; AIXFAGKER



RE WA RAL RS HRARAET 2 ERMB A, K
‘WEETW, BERAEBES T, A GELERETLE,
G EBEALEA, BB LA TS SHRERDAEEKRE
A, TRIERG T M,
Z A (1) RIRFE RS HE<50nm,
B fE <180nm; JFR Z{H (=3) BERFHEA; (2) LANE
%R FAEI, ERAELEFHEE=ITB; (3) #F HH
EXNFMOCAEE, LA ERNAERHEE E=6PB; KENY
H A D-MLSE (5 A LA F 7T ) B <15%, MOtk A
5 5 thiniE 2 =1Gb/s, EF =100 F, LIHEARIEMNA,
HIEA DT 30 B AK AL A, AHKAT LB AR ESR MSA 2 %
AT 3T, ARG ELKRT 74,
3. AEFEXRERA
30 REE—AtemaeS AR (HEXBRAX)
FRAE: BRI EGABFEALEHLETR, HRLE
AU ZHEEAAREENEREFEE AR, @ FTRKE.
REFBE G ELE TR gy ab iy % % E R 2 BRI A
UM R EREME BT EAR; AREE S %
FEAAE RN E SRR A . FadBERTERA; o
SRS R4S MBOR U BAR K T IR AL B



M= fEERAT S, BEEGRELFRMART . BRI, B
BEGIEXEREDE, AEHE T AVKLEG R LA .
E AR HHI M S EENR G AR, AT BE S
BT 200 713 E . REMRAIKT 100fps, HE EIMR 5
EAMET 100 75 % . REEE A KEERTET 60fps, #E 74
A B R AR T 100 718 5% | £ RIE R AT 306ps, HH | HE
MAEENTERELENN TN ERLF, YAENTKT
4TOPS@8-bit; & &b LiRA| . RiF . AN A AL £k 2| L0, £
FEE AU S B Top-5 B AR IR B R AMET 85%. L3 TSV FLEEF
BT 15um, TSV R FHAKT 6:1. EF AT 3 BN ZEEAN
WERERE. NER, FHENZEESER, FHHT L
HEFEREMANRER — Rt #e R RS, SIBATR
e A, AARATH R AT ER MSARERD T2, FiFAH
FA 20 T £, BORH L AET 6 4
32 KEBEERWBAEEALHFHA (GHEXBEAX)
HRAE: WHHFaNgRERER, FLFFEREL
BER R R, LT E S R RS
IERA R E TR, AR FERABRAERL G NH T
RREREMF I L 5% &R I SO0 8 R & M3
#; FARBOLFA LR LFEEIS, aFLFaEE. &7



W R, FKEWE. HIRFES; SR REEEH .. EHNRKA
W LA s FREA THOCEL N A E LR
AERBEAMAERHETY,

ZRAENE: (1) ZRKTABLEBOCEEF R, 22
KT 60mW, 7|3 KEHEEKXT 80nm, (2) &KMEHMiE
SR BB EKRT 100mW, W E AT 3GHz, & F /DT
100kHz, Z&ME T 99%, FHMEH/NT 10ps, (3) FEH L
R SEACE A A E AT 1200, AW EL AL AT 15°,
HARZHANT 0.2°; FOLFH AWM FE KT 10fps, (4) K EFK
M BB AAE N T 128x32 sE KM E = AE AL DT
13228, (5) SEH O Tk oy T feAn N AL E 2, B X <0.5m,
MAEE T 100m@10% R 4%, M EREE <Scm, MEHE 6 EH=
+100kmv/h, A <0.1m/s, SEIHA RGN A, #HXAT L
AFRESR MSA = E 4D T 2 3, #ig &K AEA 20 M £, BA
w4 AT 6 R

33 & T VCSEL W= £ HAERF SR mEFEA (EHEX

BEAK)
FIRNE: BWYGH LR R E Z R F R,
FHR Ry E A E AW R A HOLS, B 51 A

BOR TR M2 (AR 20 v B, SEINZE B JE W R SO B IS By o



HHBE, BALHEFEREF KNG -3k, AREmHE
U R = J AW A A, A SR = ERIMALH, @M.
8] "« AT A B (iToF ) 0 B 3 ¥ATE (8] (dToF ); #F % b3 45 3
FREMFHEA, ZATLERIE. GREENLFTSH; XL
ERBEZAEGERRK, UREHEN"4EET L,

FRAENr: (1) G ARERE .. GH AW ETE

—FUE T ENEEETAAOLEEAN F, Bk
& (PCE) ~/NT 55%, REREALNT LOW/A, L2 AT
KT 220, M bETh R KT 4W, BFI R E—B AT 95%, Kk
HIE/NT 8nm  (-40°C~85°C), (2) I ABEAME ., K&
SCHE . HEMBEMRE N S E A GEERE, 2HEAT 30
J (2 CMOS % R EB D HEE KT 200 F ), FER 4 = A5 K
%, Z 4% XYZ 345 . PDE KT 10% (940nm % ), =
2 TR Har AR AR AR T B K T 8bits, = 4 it 3 KT 30£ps
M RAKT 60fps; A W E M EATA L F U, MR E K
T 25ox25°; HrE M EHEZRERGRNEASL, ERES
2m@10% R 5T %, R BEBH/FENT Imm; HAFEH
10m@10% R 5t &, & IE B/ T lem, SEIHA RTE R A,
HIE R A 20 UL B, ABXAT L HAFESR MSAREL DT
13, HAREERT 6 Ko



