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1. RBEERERERBEA

11 BESRFAFERFEBILRERBAFER (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
T HAMBHNEAREAMEID REHETE; FL IV
TRt B mEE LR T R E R ER (#EFT AR EEIES
R) MEBREETLY; TR GELK S S RO H R 4 ot
REDMHABZLL; AREMBERTRRERENN ZTHE
T BB TT RARE AT FOEF & 0% ST S R BOR
RKEEER A LB ERT Y,

LR BARERRERETERIZHA TS, HIT
KB —FF|EmrmEErRE R LB TN, BT
(1) ARFFHELBEEHKE 0, #AR NS HAE<1.5dB/cm,
EmEENRE=80%, (2) ARBPAELERGEKE D, AL
Gk b# (SOL) AR TERTZ, AfERFHAE<
0.1dB/em, HE M 3 EEBEEHE<01dB, £&FA LHRE=
80%; #FHl tH 5 SOI & ik th & ALEE FE 71 5 ek 0 B 7 B 15, 8
W, WA A [ 100GHz, 1 AFFE<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
(AR, NIV jk. EERBRE . KA ) Wr 37 s
R, F RIS R G ARTUE Pl 4 25 ¢ o 520 1 88 il = < 10%,
LTV RAELTIZFAEN (PDK ), (6) FFRARENE R R
F O F B S AT H R BOR, H R B 5 =50GHz, (7)
ETAFEFFRLL, HolH - bm g ERFER, F
TRFASHEET. HIELXALF 30 TU £, HAREETK
TT7TH, HRATELEASER MSARELRD T ST, KFE I
FRIZWAPHEADT 30 K (Lhn T A A T3 4% A 13
AE), XEITLLLE “BELFHEAR” £THENF L, HE
AT Mk & A b Foik oF AL SR R A RS

12 -V EAFERRBILRERBAT R (FHEXEHK
A%)

FRAR: SRR M-V R FERE I LT
EWRA, AEFREZWILV AXTERIETLE, XS
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 WL, R EXERTB i L 82 4R
FR4, AR R RRETFREZNERA I TS,

ZH AR BRIV EATFEREF I T 6, £
RENITZLRE, Aot s, BaEFgemrasE: (1) 7
AW -V R 5 pmg s &7 &, I ELE 40nm, #F
% JE IR 2 <20nm, %4k RE R £ <10nm, WK FEH A<
1dB/cm, TZHEE WA T 90%, SMEEH: 4% E <10cm?, HF
[I-V & H 25 H 3dB #5464 . ik o KA ke st 4 . LR
BRETIREM, 3dB A BFA<1.0dB, RHiks KEH L=
25dB, ik iE i # A <3.0dB, fRiRIE KL =10dB, 90 &tk
AR T4 B, BT T EFLEN (PDK), (2) #H 4
HEXRCEL TR LR, L% <200kHz, #HhF =
10mW@150mA . A% B 5 ot e R 8 o 28, 3% 78 B =5nm,
frth o =TmW@150mA . 6| H & RATHOL S, 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 BT B & 2 R0 S e £ <10%. (5) B
400Gb/s 1I-V & % F & AU S Fro (6)IF ZAmvEf iy -V ARt
FEREF WA RBR, HEEEWFH=50GHz, # i & ¥
HA 30 MU L, BARAERKT 78, ARAT LR AITER
MSA 8 ZA4D T 530, F 2oy i #2000+ 30 K (Lle
TERMMIERTEIERE), XHE3ITULE “BEXATFHAR”
I E AR, O B AT LB T A ik o LR B ARG

1.3 tREeEREFBER LS RBERAFE (E/wAE)

HRAKR: WHANE LGS ERLR#ESE, FRALEH
GREREMELEXBERA, FRERLBEEREF LR
AT St — R R, ARER ERLR
T ARG T S RS BT R, MUK -Ob-d 2k B Bkt
By, RME TR TR ER T2 E LR, PR
FobEFERTE, Bon AT K AR 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
RO B A OB B O F M A A < 0.1dB/em, W T HEB R =
100cm?/ (Ves), T ¥ <450°C, ¥ % b1 # 44 < 1dB/cm,
(3)#h & R zh A m F L 8 M LA S i, B #E X =1To/s,
SR mAERENAGEE, WNBEF LMy TR S Hh T
KA CTIAX R, BaRikiEH KA ENm e ERK, &
AN K 5T R RS =50GBaud, K ST LI HE <5 pl/bit, A £
%% £ =1Tbps/mm?, LI ARG R A, #iF LWL A 50 W
PLE, XAV EARTER MSAREFDF 1T, IAREE
TMET 4 %

1.4 RFHZAFFHBATFHES Ei (b aTHEE)

HRNZE: BHARTLERRE. RHFBHERES. MMRERN
BENR, TRASA. AW, mAENHELTFRABHL
X ERBARFR ., TTREEZHBERBBETFERE R 2RER
W, BREGHE L W TR ROt BB A it
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) BT SRR TR &I & X
sk bR e ZE R AR A AN EE L S DL b
FORMR R, XELE A BT B RELE . TEHE
NARERIT, XFHFEEGHAE=500 1, BHEEIR Z<5%,
B 53R AR 2 <5%, WEXLTFZOTENEIP #=30 1), LFITHE
SHEAE . (2) B REEFHLE: St o E =200mW,
A E b =35dB, AR 5EE % F <-160dBc/Hz, (3) % W
K H BT S B . 3dB % =70GHz, S E <3V, #
HH =8, (4) HHFEMAEMEZE . 3dB # % =70GHz., A0,
% =13dBm., "M E=0.6A/W ., FEi#EH =8, (5) MK LTI E
MoER . B E 422 T8 =100, #HotH=30dB, E&RET
B, SEAEH . o, KK R FE, (6) FFIHETH
HATFEREFNERZERETRAE—F, BERHE=44, B
Bt A7 3 =4 GHz, W R 3358 Bl =90°x90°, 3% 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
L3 JE AR T AAR T ROLIR, #ATE Rk e A SR L
K BN, R TR A B oy ] ] R R e R A
TR 2 R AR A g4, Sovt A o I BB 4
BRI N AR, JFSATER T A A TR

WHE AN RIS, &oitAn SEal B 2 b T W B
BV A, RABRREE; #2327 NLERE RHNRF & F
AT 36 B

ZR AN (1) K433 T IR ot fn ot iy K e
2735 ] 50%7F0 30%, 48 T LR 450nm K Hy b 5 (R
2| 30%, 7K LIRA 450nm K BV H LT F 3k F] 10W DA
o JEAETORIRT L 4 G 6y 3dB B F| % & 3| S00MHz, ATk
R TR ¥ e H 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 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, HRATEEATES MSARELD T2, AR
ST 4 4

1.6 IR H K 1.2Th/s M T AR w5 ER(3EEX
BBAK)

HRAE: BrRRBRFRARERG LA TR, ARHEGHE
£ ARG YE ] A Fr AR TRl , BT AR SR 3 128Gbaud By H
I BRI H . LR B RS AR RENERTA; FR
BOMAR, BMIERENERREF KRR, AREEETW

MR EERA, LR R, #& S &R

REA; FHERK 12Ty T RERERS F 5HER, Ha
WO AR P P SRR TR A

ERAERR: (1) THERKES C W, wbEs B FEE
>128Gbaud, #AH bL=30dB, #AHHH <8dB. (2) KHEM
B R E =128Gbaud, SR AR £ <£5°, HTHBE A B
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 BRETRABHER A G R BERERS A (3FE
KERAR)

FR WA E B REAEEHRN A FR, FRIACHL
WEFREELTEER ERBOERS R, FRATHAERNTE
8 Fr o A I BOR, R CHL 3K B R o A /N LA

HERA; IR C+L W EEEAT AR LEREF, @F 5%
Fl BB BAEE 0 HIRM. TWHEMEBEY; HAREGEIR

B MmEBHEBEAES R ERE R FHERAR, FRRK
ERBHFWERBA; FHH 68 A AR 8N 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 RS F, B0 %
% <300kHz, WK 4<% E ITU£1.5GHz, 35L# C+L A
WOt E NGRS ERHE, (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 BEE LM AT HEEF GEB(FEEXRBHAK)
HRAE: BREaER it AR B FEmI CHELLENAF

o5t

X, FFRHERE KA HOLE (VCSEL) ¥ F it sl & T2
A R EER, Jve N E . RE T BRI 2 kot

S5H & T ERAR; HH% SH 4x100Gb/s JE gh 4= 4 i s AR 5 #F %
% B 4x100Gb/s 5 FEL 7 R B 4 IR B v B 50K 5 BT | % 2 400Gb/s
EHMR#EHK (COB) KRAEREAL RAN A,

£ aetr: (1) # % H TR K 840~860nm & VCSEL # ot
# R, 3dB W # W % =27GHz, B K <1.5mA, RIN<
-145dB/Hz, K3y F =2mW, ABE =03mW/mA., (2) #H 4| H
B MK K35 2 830~870nm By R I 2 ko, 3dB R A H =
28GHz, " & =0.5A/W, BFEE<10nA. (3) LI 4 5 &
foot g B, Hk RF A0 5 5% 456 QSFP112 #r i, fEi 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)

HRANAZ: BHEERITASBEREFCHELLENAF
K, HF% 2.5D/3D HEH % 1.6Tb/s K g e R GHEHE R,
R IEHERA, BRTFERNERT BE, LT,
BEENEARERERSE; ARDEMERE . RIGHELE
R BER N AR RMBEEF R DRARE K
P ERRBERS R, ENERIMEH NS HER SR FX

W FET SEAEFNEUERERA, ARZEKER
AMIRERA; Tl EAE . (K20 F0 5 60 3K 3 5 Bk ok

Shy ARG EHRNEEELEMSREZAREA, UKL
HEMEN Z B E BRI, SAEEE R SR EE AR
B 5 FFIE

Zzaatn: (1) 8GR 208 B8 & =112Gb/s, 3dB
W% =40GHz, X308 JE <2.0Vpp; X EM &5 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) BEE LR ER DAL T
HE >1.6Tb/s, % R =112Gb/s, H#H LK (ER) =
3.5dB, A 4tHle #i E AR (TDECQ) <3.4dB, #EZ
&% 8 =50Gbps/mm?, ok £ <10pl/bit. TR LR LE
DRI, EAEOL A IE B =100m, WiEA DT 20 TR A
LR, ATV HE AT ESR MSA R EFDF 20, HAREE
TMET 5 A&

1.10 HEATZREFABEBRE AR FER (GHEXBHAL)
HRAKR: WHEGHE. EARENTRHCLARS LTS
Ry FEX, AREEMTREAHACH . sEMTEBEK
ShH. ATFRBREERRITGHEEXBRA, MAZEFOL
BELmERE R, pEds. BEFETBNEM; HRXZH
WOt EHE SRR RS, MAREBOLERE ARERE . LE,
. A REXRBERCE, EFREBLEE. FEREFEKX

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, E£HEMH L =25dB, #RXHE <
-37dBm@40Gbps; # itk 57 (20~2000Hz ). & 1K (-55~85°C ).
48 4T (0.1rad (Si) /s~50rad (Si) /s) 22 I b2 F MR, (3)
WOLE B E T IIE: T 2 2RO L TR, TRERIES
T B RE R, LR 8] O EE R W, 315 3 % =40Gbps,
Tk E <60s. i AT 20 A AEF], A RAT B AR
HMSAREFDT 20, BRAREEZNKT 74,

L1 B T—REFBFHECGHAEAEFERSHA(HE
HEXBEARK)

FRAA: FREm T —REKEERF Y& x s
K FH R R & ik R R RMRABA; FR T AT
EAMMETREB RGBT ERG T AR EZEEGREMT
KR K EBEE S HRKEAREG S HA TR E; o
REKRBEBFE 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
ERMEEL DT 8, HWMIE(EEE LT 1Tops, (4)T tAFE
FHATHHERE AR, FF 10 W x150GHz &5 %, %
IR B /NT 25km, SEIEA N F R, #HiEA DT 30 T A
LA, MRATYEAFER MSA RELRD T2, HAREE
MET 5 R

1.12 BHAFEERERERN L AZCIC TR (X

BEAKX)
BE L N A A OE T3 (5 W 4 s BT R, BT E 1 50G
BANFAERLTAZCIC K, A RXBEHEBAS (TIA)

WOt AR ) (Driver ) %5 k. R & AL IR & kK % (LA+CDR )
s HERTE B 400G R WA T S R SR A IC I b
AR RS (TIA) & Ang &R & 83K 20 (Driver )
s HPEE T W 800G/1.2T AT bR L A IC XK R, B &
FAFFRTHEERAE FAREERAMERD 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 L F 64Gbaud, i =4; He, &K
TIA ¥ fr 6dB # % =45GHz, ¥ [H¥4 % =60dBQ; k2 &% b 4
R 18 E =3.0Vpp, W3y &K A 6dB 4 % =45GHz, FA&MERE
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; 20 &% i B R 18 E =3.0Vpp, I ah &%
6dB 4 7. =60GHz, &4 E THD<5%. W#HE XHBEN . B .
FTOCEE WM& FUE IS5 B S oy B ok ) LA
ARG, HIESDT 20 A AL, A8 XAT LB AATEHL
MSA R EA4DT 20, BABEEAET 6 4

113 EHEEF AL ERRNERAZLCIC K (X
BBAK)

B 58 N % ATt R AL B F L 400G/800G b B A B FH
K, BT H ] 400G EIE L BB E R IC K, B & 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

gk (1) 54 400G 48 55 o8 B 3% Wy % 7 IC %
o 83k 3k B 56Gbaud, PAMA AR, B K =4; &%
TIA & F 87 3dB # % =35GHz, ¥ M3 % =60dBQ; KXz £ %
R R 8 B =2.0Vpp, Xz £ B Y 3dB i % =35GHz, PAMA4
CDR % K % & . =80mA, (2) #F 4| i 800G 47 5 ¢ B 3% By o
LR IC % W HEFkE 112Gbaud, #E H=4; L
TIA 5 K 3dB # 5 =45GHz; WX 30 28 % F 4 o & 18 J& =2.0Vpp,
I h 257 F 6y 3dB #F 7 =45GHz, Mz LHERAE PO LT &L
AESRTEGE RSN EARE S, ENBRA TN, #iF
AT 20 TR EA, AHXAT LI AIRESR MSA # £ 40 F 2
W, EAREEDTET 6 4

1.14 B EREEFE+ 2EREOLE (FFHEXTE )

BIRNA: MHHLEL. LFER. ML TFERFK,
HEHRKEELFERPABER AR TH R 2 ERPOCEE T
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 BEAGRL 2R HE (FFHFEXTE )

BRI TR LT ERE RO E N F
K, HEDE R RE R RS, R AR
EHOE B WS AR, R R RO LR
WA A LIRS O7 ik, B R AR RO R L AR ny LR
5k, WhEK, BHEH. TZHEFTEAR RIS
GRS R RBO BN T LI k, EFEBOCE AR X A
[R#|EFEMBAE KR ERA FOLEN RAMM KT T 7,
PR RO T B R O R 5 R B RO

R AaAR: IO HC B HAH A E =15mW; R4
KA =-10dB, #HHEAF bk =35dB; TEEEEEE:
-40°C~85°C, WOt B HAEIRE (TO) >900K., Hi ot KAk 46 4R34 2|
E R4 e K, AL EE S R A RN A, HiE
D FSHEUEA, BAREETKT S 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

ZR AR | KRR G AR TR A 5 B A K A L OB IR A
SR A, BpRieir s 23 O A C i B L | 85 3dB
30 =200GHz, % ¥ E <5V@40GHz, A&k #83k 2| [E PR 46 2
AP ERARTEMA, FiEADT SRR LA, AR %
FEAET 5 4.

1.17 BAHEAEFENE (FERFEXHRE)

HRAR: THRRBHERRNZANFER, FLFFHL
AR B I R AR A B E RO TR MiE R, R OLE
HNBH NG ad AER LRGN R G R BT & N
MEEK., BHEN . MRARERASFTEHA, REEALK
FARA R, B AR O BRI 2 ey F a0 b 23
ik, REABAELY, LIARFHEERMNE,

W Aetr: HFIH O3 C K E N LERNE, 3dB W =
200GHz, M v R =04A/W K AP f8 3£ 2| B Br 4l o8 AT,
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
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