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OPTICAL DATA CENTER NETWORK SYSTEM AND OPTICAL SWITCH
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—RBAEMN P CERAROT L BE—RAILS - S BF _RARBREUARSBEZR L
B HP o SEE R AERILEE B EL(ribbon fiber) Z ARE BT A& — B (pod) - M £ 18 F
R R I B E B KRS B AR B R — B 41 (macro pod) lﬁﬂ.-&"“’f‘ TR ARILE S —
BB TR AFE—RARKSEEE  ®E > S RFZRARRSLAZBTR LG L AEE > &
BAE—BEZRARMELEA—BEFATHNA R R AIMLEEE - FHNAE-BoERIR

R R B OAER AL REE R % (Wavelength Selective Switch, WSS) & 5 K st 477 & 2R,

An optical data center network system including multiple tier 1 optical switches, multiple tier 2 optical

5
X

switches and multiple tier 3 optical switches is provided. A pod is formed by the tier 1 optical switches,

which are connected to each other through ribbon fibers. A macro pod is formed by the tier 2 optical switches,
which are connected to each other through ribbon fibers, and each of the tier 2 optical switches is connected
to all of the tier 1 optical switches in one pod. Lastly, the tier 3 optical switches are connected to each other
through ribbon fibers, and each of the tier 3 optical switches is connected to all of the tier 2 optical switches
in one macro pod. The optical switches in every tier could be implemented by using the Wavelength Selective

Switch (WSS) as a basic element, which has been commercialized numerously.
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OPTICAL DATA CENTER NETWORK SYSTEM AND OPTICAL

SWITCH

® Lax
—ENXEHPLEABRREBESEE - BARERE SHEEZ
BARBABURSEEZ RIS - K » ZEE —FHRTHR
ay 5 @ AN G (ribbon fiber) HAMHEZEE B —EEMH (pod) - T
ZEE _EARBBERT R NEBMAEEY K —E & (macro
pod)  MEB—EE _BXRBABLE -—EHEATHNAEE—E
° KRR ERE LR SEE=ZBARBERCLEEIBTEREEE

HEE MES—EIE=BAXBRESLR - EERETNAESE
TEARREER  FHNEE - BHAXRBREERHEKRER
FILHI B #8% (Wavelength Selective Switch, WSS) £k
TLIFATEHR -

(%3]

An optical data center network system including multiple tier 1

optical switches, multiple tier 2 optical switches and multiple tier 3
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optical switches is provided. A pod is formed by the tier 1 optical
switches, which are connected to each other through ribbon fibers. A
macro pod is formed by the tier 2 optical switches, which are
connected to each other through ribbon fibers, and each of the tier 2
optical switches is connected to all of the tier 1 optical switches in
one pod. Lastly, the tier 3 optical switches are connected to each
other through ribbon fibers, and each of the tier 3 optical switches is
connected to all of the tier 2 optical switches in one macro pod. The
optical switches in every tier could be implemented by using the
Wavelength Selective Switch (WSS) as a basic element, which has

been commercialized numerously.
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OPTICAL DATA CENTER NETWORK SYSTEM AND OPTICAL

SWITCH

[ S fir s ]
[0001] ABEAREMN —EMEBERRL  ERIZHEMN —&xX
BRI P ORBE AR KRR HE -

[ SeRTE )

[0002] &k} [ #8%% (Data Center Networks, DCNs) #:5%E+H
REERPLEMTRURERNENEREBUIESHERE
BREmRNERWERMRE » a0 - MK/ EimtE (grid/cloud
computing ) - EHl % (data storage) » éﬂ}gﬁ ( data mining)
kit B #EE (social networking) % - M EF BB A RELEH
f %5~ R7E DCNs W E A F S FRER LN E F in/ [ IR 28 5 82 3R
B (BB DCNs iRy Bt m i m ) B & 4 7 [ iR 28 -7 iR 28 R
MEXERRE (BB ER DCNs hig @ FIAE ) - Lilpyis e
FRAREMERTRENEN  HRENVWEEEESHE
(bandwidth) LI R (& /55 CE (transmission latency) B R « 1§
B G EFMMREET  BERURCECEAEREEFSEY
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HASHRAURERCNBPRE ERVEZREERMAYE
K—EeEEMEHE - BREEURENEMWER (large-scale)
DCN- # EZl DCNs i 5 * HEB R B ZF WY E M EHE 4 (modular
design) BYEZET - WAHE WA ER F O HENEREHEMREE
M > BlanEE4H (pod) BA S (container) » W BIEHIHF R
BERMPLEBNAAER EEENRE DCNs WA/ E 2 H#E
A & &t (incremental design) » AFF/NRBHUKERNVERE
G DCNs a] DIBYE N H RBWRIBFT R MAEBRBEHEE -
[0003] 3EH DCNs ZEREAAEHKEME LR IBMERMER -
Ho kB2t HgH DCNs BEZPLNIEHERHRESE
BRI AR  EREAEXASEBERE T
LHERACHES  BEERERMIZRNERZLESE - L4 &8
HERBELARBIEEEABMS RO ALE - EXLEH > BK
FERHEREIEFE - MA » EXEFWELE (input/output port)
HERER M—HRUBRESW—EKRETY  SIEBERY
MMBEHEERK  RBEGMMEREENREYE  EMEET
WA GEIHEE -

[0004] ek Bt RIRE - MEBR SCRREE 3T 2oL BIRFO AU Z2RE 1A
BRENEERS  HERAHEBTRAGEE N EREE Bt
WEREHARIREFENE - HER > 2 EB I ZTEETHRER
R RERDVEAXENERE JIU—EBREARAISESZ T

( Wavelength Division Multiplexing, WDM ) ¢ &R 010 HE L 22+
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b EFRBRATH R EANETERMER S ERS L
RIETR: > HEEFREERETARAREBIHE R - LEAER
AREREPEXERVER  BERFEERAFXERZIEW
#o E—-KETRRELEBRRNIEE - BE > LEBAHEAKN WDM
MA/ELT (add/drop) AR EHEFTHEEZHER » X
EERE T RE AR REENES - A R EEE
RETEIR BRI IAEIR,  EEETERE  EEENET R ERE
WBE - BER-EBHNREFEAEBSHEGERARLE  FiL&
ERH TRENERE -

[0005] 7E5— DCNsWEFEBFHERELETHAR LIS
AR R ##2% (tunable wavelength converter, TWC) - [ 51|
EMEE& FH2s (arrayed waveguide grating router, AWGR ) * {2&E % &
HFNF  HPURAAARUBRREREE METEEREET
HmFEN T > FEEMENBRTEYEER - WA > EEHN
DCNs fEBH RMBAERZRN AWGR K EBEHE - KItig
FEARE -

(00061 i — DCNs % # o R B 7 # # 8 X #&
( micro-electro-mechanical systems, MEMS ) & F& {5 %% {E 22 16 ( Top
of Rack, ToR) XA MM B E H&E /R » AWM E R H MEMS &
URRBRHNERE - MH MEMS RREEBENEHERD
(millisecond ) » X b 3E B AY 28 MR R 4R (1t SR B &5 A MEMS IR R &
EEENENTER FELL  AENELEBERBERARNME

3
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MOEARBAMOBMELEER  MEZURSEEREHEY
AXEREABR P LHEBRTBRKHTR -

[(BHAR]

[0007] AZ|IARMBE—FBAERNFLEBRFAURLRBE > B
HA R (scalable) ~ HARE ~ KILE - Bu &M - EWEUR
Eff AR EFEE (wiring complexity ) HYRF%E -

[0008] ABEAMA BN F LHEBERKCELEE BB
w ZEB_BARBBURSEBE=ZFARBE - HP > @
BB AR ERFAMREH (ribbon fiber) HMEBEW K — 8t
i (pod)  MBFEHE-BARARZBTRAEBEEERE R —
E###H (macro pod) T B & —E5 Z /@ 2 #3882 — [E B¢ 40 b
HWES - BARGRSERE ER SEE=ZBXXBBHLES
BERABELHER MAS—EE=ZBXRABLH-EEH
HPNAESE RS EHE -

[0009] AZFIAKARHE  BARALERFLEBARRKOE—
&> BEZERAERE - SEMAEE - STH FERBETHRE
ROGEBRB K S - HEFRS BB E A mRBBELESRBAZE U
RyEER TRV EH R MER AR —IREREBEFE—#RA
BLUMBZEAER HPE—-#EEURE ERBENXEES
MMEN - HF > ZTHRBRSELES  LRAEHREHBEK
HEH - HERBABBERERAEREBKREBEI - UK

4 <
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HERS MR BRESERNAER  SHAEHREE —FERHEHR
FZEBAERUARBE=ZFRENER  WEBXERIBERA
B BB A MRS —WRHEY S HRRER
URBEZERAEREELGHHERER B —DURERBEFE
—HHRURE _ERE -

[0010] ZEAFA—-FHEAIF @ FIRATRBERE —FEEE
ZHa2% (wavelength selective switch, WSS) IRBEL TR - I E
HEEXBEMBEREAENTORETULBEAEABHREE -
BMETHEMBEEREETHE - HJ FERERTHEREEE
9 8 4 B 2 80 DA R Mt 1 SR T SR 4D SR B ER B Mk S ME S LS8R 0
VMO ERBBOLERE —EBSTH - Uk BEIHMEET
PRt By BBOLEHR B S EHE R - W HREHE -

[0011] AFFEAME M > BANABTR T LOEBRKTRE
“EBESEEEER  SEMRPEBRUR-EERETHRE - B
A 2R E B R E RO DU B B R L BB R A
—ERFETHMAE R AR ERE > I B BB ERERER G
AT —FEURENERMERN —E B s Ee .
EREBEREHERFT MEBAEUR N @#HHE  EP MAN
BIERB B HE MM NBFERE ZBHXRIEBOERED R
mEBENHEEMN HFf HABNHEEAXRER

rouna'[-——B.P'(1 —P):I-(B—l)-Z
2  HBPEESNANO0E 1 RN —TAR S
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fELAK BESERMETERBRNEE - iR aES @IS
BEURZEEMEE  HPLE#AEOHERRER
round[B-(1-P)]-2 o

[0012] AZHAMNZBBEANATR P LEREAR IS =
B BESERAE  SEMEEUR —EREETRE -
R FE A EERE TR BRI ML assEE I
BHMtRBREAXBER P OB RMTNERHEAERZ FEEEXH
#EE QEBmARLE REGLE  HF QM REBERS 1A
QF RHNMENARBFNHEEEERMIBRWYMERN - Hop > &
BEZEBEAXAXBEBERDERENEERNRLRER

[BZ-P-(I—P)]
round| ————1(B~1)-2 )
" HP PESNANRO0E 1 ZHMWHEEREH

£ ARk BESERBBEHNEE -

[0013] EEpA bt - AR A — BT 0B R LR ¢
Rifagy  DIEBATAPBOER BB R ROEE LB Y
2 (pyramid) ERBRKERD 7T AREMER R KT FRIERH
BE UAREEETARSCHENRAFTERENBRIRE I
HFELZIELE EEERBENESR - HEAMWRETES
BERXBRMZNRIGMFAEE (B v E R #
wF) ZESRMBELENEKX -

[0014] MBEABPR LA BNELEEHESE  TXHE
Bapl - WESATH B EREEMERBEOT -
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(=R ]

[0015])
| RIRBABH—BEHIFTERALER P LERRAROR

FEM T EE -
B2 BREARE —EEG TR BT R -
B3 SEBARHE -EHAFE RSB RE L EE
FROMFETER -
IABRBARE—BEA A RA T REOEHBREE-
4B B 4A BRI R MBS WSS B REHE -
B 5 B AR IR A B 90 — B M A R O A 5B ok — KA B A 1
REHE -
6 BIRMARE —HHH AR L ERRS S
EER R T EE -

[ErEG=]

[0016] 3% HATREMWZER . #% (Data Center Network,
DCNs) $EREH T X EE (optical transmission) » B{HEHE
KB 4% (electrical switch) REZHaE M » FIa0ZETE (Top of Rack,
ToR) ZX#ad% ~ RS (aggregation) AU R LR (core
switch) F - MELBERABREELUWNELBELEESE A LER
(scale-up) B K ENIERE (scale-out) 22 -

(0017] M LR EB P HEHTHE XM (hierarchical
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structure) » HPEMAEEA G BEERSNXBRIEELES
WA E (capacity) DIRESHWEREUREZRHEMNRES
KMBTHARHWERYE - FTRMm LEREBINRATE
H1J§ 2 RIHIIBET B (oversubscription) - {5 15 2 AT 45 12 £ 69 3 93 48
& (bisection bandwidth) ﬁ{&ﬁ’é%‘%éﬁﬁ% (aggregate bandwidth)
Wy B Z {8 (worst case ) Faft iy 1A FHER BB UG S TR+
FERAME - HREEEEFEEELEE I LR W] 8 Z B8 i &
BLU R B2 RAI AT REE A D & -

[0018] B—FH  EANEEERGTEATEENEESE B
RIERBEHELRE ZF RS R H28 DUFE BR 25 T8 A AH g R g
M (path diversity) 2 TR B H S HE - Fratay /M B B 2R T
£ 7 BB DCNs 7£ (L. {a7 BF ] &% 7 DA 5 #% %8 Z£ ( congestion-free ) Y »
W HZER T RENEEMENUREZEN RS - R - HRE
ERTREMNMEERE EEEEEURTFEBRFEZENF
AR - MHERER T MR (power-hungry) #5t/8 (Optical
to Electrical, O/E) L[ &E/¥ (Electrical/Optical, E/O) 1l
A LIRBRBUNRANBEREBE A SIIFEAGRE -

[0019] —M&TWi S » £Z%EZE DCNs #BETHE = (oversubscription
ratio) BITHY 1 - HWHELZE] » 7£ DCNs H By & (B 32 LS8 1Y HE 8 A 68
f&% (total input link rate) FH[E] A& H #4553 (total output link
rate) - AMBZZERVEHEMBERENRAE > B LERERE
MEFERMIRAS  HRAMEREBMSNEEE U R MR

8 <
[
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HEEEHE  Hit > EFAFPPRREL - EREEN N TR
BARM FREZEIUEEEURSTERBEENGES -

[0020] 1 RIRBAFRH B Frig~EER P LHEERK
MAMEBTIEE F2RE 1 TERAENLERFLHERRK
10 BIESEE—/E (tier 1) XAHE - FEEZF (tier2) ¥%
BB URZSHEE=ZE (tier 3) XRTHLE  FlIE 1 FATHETRHNE
—B R 2121 B R 3BT UREZBHR
HRER 411~417 - BB HE 211~217 R EFAH 20 H o EEE
20 FHYEE — E R HAEE 211 ~217 BB H AR SLH, (ribbon fiber) H
HER - B BERBASE 311~317 KR ERME 30> HFE#HE
30 FRUZE L ACHASE 311~317 EBR WA EMEER s —
EE AR I~ AR E S — BT s
i (PIMERBEH T > F B HEE 311 FEHEEHE 20 F1y
FTER —EXRHEEE 211~217) - FE=ZFHRHEF 411~417 BiE
WARACBEEERE  HPEFE—EHE=ZBAR BB 411~417
H—BEHETHMEE B RBEMEE (FIURAERKES -
BoBOLRHEEE 411 EEIERE 30 fHRES - BATHRE
311~317) -

[0021] EAEFHEGI P - XER P LBHAL 10 ERER
(pyramid) ZE#ESREERE - BIETEETHME (B> B @) &
B AR E R AR B R HET B %38 W EJE (polygonal base) o
EARHPLEEARK 10 PEETHEZAXHEMA (building

9
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block) : ¥4 (pod) DIR E#f#H (macro pod) - R E —BH

EXMBME BET BES—BARTRBONER (B> E—F#
) WES > PI0ER 1 frnBERSGIF > BE 7 B4 20 hHlE
BT TEE B 211~217 -

0022) St LREES R4 10 R ETE 2 22 18 ( Top of Rack,
ToR) KB|WEBLARZ BERRE - FEE —BX B (FIOE 1+
B—IgEAR AR 211~217) EBEEHEFNTEE (apex B> =
Jgrtacifas 311) > i B 8 28 TE 57 #4 28 i FéT 1) A S 38 5 O ik 3 38
B B0 BB A AR 211 BERTERMAS 230 BB S MEK

RS (REIR) MER - frltfRERBSE (FIOEER
Hads 230) BH E—HME (Rack Ki@R) XFRFRE > MitEMES A
AEE 1 RS EHEEERESE 230 HENHERSE - fiAREER
ERERBAS 230 NERUEGHN A ABEREFERESE
230 TZRIEA R ES 230 B Frt (B R E B ERE £
AL F L B AR — o BT Y R OB IS 2R I B B B A 5%
BRARAENRREEEES —ELRBE 21 MR BRI E
A DARENRE -BARBEFERERARERNERREZ L
KEHERRAXRBAS —FARAREROERBE X H

BA A6 AR E B Bkt

[0023] S—AE #MAHRE 1 FHR E—BHRRTHEE 211~217
eV BRIRB T ARRINEAER > REE - HE 211~217

(flan - B—f@reRfas 211) BEKBNRE —@ERENE—&xX

10 S
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Rfaay (PN B—JBE AR 212~217) BRI AR LM LR
HNEEEM AR RAEEE > MEMER (mesh) FEE—M - M
—E R 211~ 217 JRE AR @ ARG M AR EEF A 20 Ft
HELEZ B HS (B B 20 EREFE B RTHES
311)

[0024] EFMEHIBS®K - ﬁﬂﬁ@%-@b&&%:@ﬂ’ﬂgﬁﬁﬂ.
> HFEET BHE (REBEAMN BE) EMHUERAXEZNE
—EtRBELEKER (A ETE#E) WEE (FlE 1
FIME Bt 311 ~317) - MEREA TN EE BT HE
MTEZE—FE MAaLERERERNVER > NE=ZEiRH
ax > BIANERE 1 FinEHEGIH - ERE 30 PHE B #&
a% 311 M NERFME 20 MEERE="FHTHESE 411 - EF—
X ERETHNESGET BEMEMUKE B EE—BXTHEE -
EE > —EXBEHARAEERN T ORRRML 10BET BE (R
R B{E) ZiR BE (WA BE) BBt EB[MAMHERY
EEM r mArt BESE=ZBXZTHRE (FINE 1 FIRE=ZBY
Riags 411~417) JRRER MR B A E 8 (BLE BB RLBT
—H—EHEF)-

[0025] fE/EEMR B LRWEAAHETHRBEERTRE (on
demand basis) - BI20 - EXXERF LM ALK 10 FHBES & E
BI3BR > AERBLEBRAR 0 RELE=HAE—BH#L B
AFBEZE-BARMENBETNEEUR 1 BE B BEW

11
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R TES: - T =M TEE S S = 8 6% #1525 4 55 DL 48
RAREARER - MELEBRTOREH P OBERE 10 TS
EEZBWESBARBE N FEESSERERMENS
B2 Y -

[0026] ZEAZEAT > FRAYE — BT HE 211217 BB X
R 311~317 DREZFRTHE 411417 BB UK ERER
#128 (wavelength selective switch, WSS) BEARXTHEELN D W
R HaETEL (optical switching node) - WSS EHFER A  (EIHXRW
HBAURE RUNESBETHEEEAREESHMERE (F4
RAER < 10ms) SEE > FILIEEESERELETR B0 K
A 10 o o

[0027) sk & LB BE R 10 ZRALIE T — R o 38 40 38 » LU
RERERNARNEBELTH LB RS 10 R FT AR g
B 32 R BT G I SR S — B L R MBS (BUAN S — B O R 3 211
~217) BIBTBE (PINE B mE 311~317) - =
BT (BB 411~417) DR ETER 1 52 ( 4
MZETER S 230) « R PR BEME S ERHERERLT
A oL 8 R A 10 o 9 T A 2 SR T B L4261 S Tl o0 A B R
10 ch i TS 20 R B B DL T ) R 58 -1 AR 8 P A BORH S S
o Bl RIS —BETHERE 211~217 - BB AT E
311~317 DI R 58 = JE 38 #a 88 411~417 thity WSS H] 43 B £ o s 3
SRS AR ESIE RS —  BARIS AT B B R

12 <

-,
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St 5 L B E R R K (5 5% - IA TR BL B=7 B4 $H Ll —
BAKRE B BAXRBURBESBARRBOEES R E
TR -

(00281 5l 2 Bk 4 39— X B B4 O 7 AR O RS
B EF o B 2 FROER R A RO TR 0 BB R B0
TAHE | RSB RE  HEEE 2 ERRE 21 AE
EEB M RF] - RF2 P82 — 0% ERAS (FIILRR
B 2 72 B 2 P 8 PW 1~ PW6 LUK [ 2 75 i 2 S 42 PE I~
PE6 ) sE 7 AR e ¥ RF3 B9t 118 PH1 ~ PH2+ % T 28( multiplexer,
MUX) 2111~ 88 % T 28 2111 #036ESEAOA 58 2112« SIS 95 B
£ 2013 WRBBLEME 2114 DEHES THE (de-multiplexer,
DEMUX) 2115« Hh» e #ags 211 FEEHERE PWI~PW6
BL{ A R HE 28 211 FESBAY(B-1)/2 (B 3 M 28 8 DA R 35 3 S 4
148 PW1~PW6 SLALFASE 32 #4058 211 BB 19 (B-1)/2 B %2 #4358
B - G0 TEE | EHEHIH > (B-1)2 =3 JRRE 211 FHBTER
I PW1~PW6 S1%5— Bt M 215~217 M - DREAR
HE 4 PE1~PE6 S5 — B X XME 212~214 - HHEEEHE
Al — @SR IR B L (B 56 BB A — AR (B ER E
FHESMEIE 2 —) M2 R B S BG B /58 1 B 16 48 ph R
S RS R E R — (B E o -

[0020) SfE 5% 4 28 2113 B9 A B 4B B B AR 38 21120 DL
B 5 BE 28 2113 B 4108 48 B L 14128 PHI DUR AR B8 o 2 —

13
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BEBLDIRE AR ETE AR RE —Hrasnte
EFEMAR Bl ERERA - E—EEEBEERE PW6
M EERABREFE PE3 - Ho > TR ETHHE (BHE
IEfd ik &% 230 A& AR PWA~PW6 ~ RIEMEIE PE1I~PE3 DI K
MEME PHI B9 ) L& 2111 EZELZME (fla > WHE) BE
N R (KGR ) RHEERRSE 230 BKEERERE - HARE
BREBRBHEFERVEEHXERATREEARANER (fi0
W ERK) mMZIas 2111 AIBELEAEREHBERALER
BEEE L HBERERBIBRSE 2112- R EF5MAEE 2112 A/ 5
B SL K 28 (erbium doped fiber amplifier, EDFA) 2 & fiify
JEAEBE R 28 0 B E BOLE SR I K & LS 5 DU R & ot
EREERHHINE -

[0030] >LIESRAMESS 2113 MG RAE > SENXERDS 3 B
HEH LR —EHRAER F_EHRACBRURE=HZ
HESE BB EHR S HMSNBRL RS B EHRE —HBHE
B F_ERAEERURBZHERAEHREERERBERTE
L—UREREFE-HERARUERE_HEHQER  URERE_E
R A 311 ERRHE IR PHL ~ M ERAFEE @R PW6 (4
MEASE — @t #ads 217~ 216 - 215 R ZT7 M ) » AR AR E&E
RYRAE R PE3(BIANEEE — @ s 212~ 214 R Z M| ) -
EARERGIF - HERS MRS 2113 FaBERELER IS
I = [ 0615 9850 Bt 28 DA K % {8 o3 B E £ 85 (tap coupler) - 5544 »

14 S
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FEAREREI T > ER oSS 2113 AR SHEOLER SR 3 EE
BOLE  BEEEMEBEBIF  HREGEHRNBETRBEEERS
RS > FEIBIRRES -

(0031] ¥R EiBATHEE (B> WSS) 2114 fEEFTH R B (B -
PatE 8 PW1~PW6 - SRAEME PE1~PE6) Ay 2 2 3B A R #ft
18 PHI - PH2 BRI ERR AT - MRS T 28 2115 BB E R REY
Bas 2114 W HEEERERALF 230 Hop» FRBEEZBER
A5 [A] 38 1Y B 40 B 2 80 DA R Al 1 SR B BB 0 B 2 B R % 1 B MR
St o Sl AR IR 48R AT ) HP R R AR B8 RO FE SIS SR 2 — U R DR ROk
ERI—EMSITH - GHEKRR  HRBEBRWE 2114 HiFHE
K FTR5E (B> P EE PWI~PW6 ~ Bi# [ & PE1~ PE6
LAR Mt myie PH1 ~PH2 122 TH{R] AR 88 230 B 5 @ ) W FT A &g m
W EME PWI~PW3 « @R PE4~PE6 LUK 4t @
PH2) - WSS 2114 B N (HE ALK | H&HE (NxI WSS) »
PRIB o 1 SRR RIS HIE SR 1L B Bl A b8 W ERES

((B-1)/2 fAZKE EHEEE PWI~PW3 » (B-1)/2 {HKEHEBE AR
PE4~PE6 LK 1 EZRB#ft [T PH2) - Kt BAREHEEI > WSS
WEARHENER B(AER 7)-BSTH 215 HES THEK
RERBZSETRBRAER > L ERBBHEORERE L
W ERERTER S 230

[0032) 3 RIRBARA—ERIIFMETE —BAXRBREZM
BRAANRABREE -H2RE | RE 2 FHREE D S

15
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— AR IRE 211 BERS A A B PEl ~ PE3 {2
KERBHRBEMT - B4 B—BRALRE 211 HELFBM
SR R — o B S A O — B LM 2120
15 5% 4% el 35 — B S 50 R 28 212 h 95 BB 4 25 tap coupler)2121
WRRWG > K EREREREE AT RE 212 iy
WSS 2124 » 53— 58 3645 A B — S HRAR BE 5 B OB ARMEY B —
BALHE 213 BEE—BLRTRE 213 hHABHBA S 2131
— I S B B — MR B — B R 2131
) WSS 2134 > 55— SMAK I — M E B E SR AR A B — e R
B 214 -HE— B RRE 24 BE—BRRTHEE 2] R
e A ERE B SRS BN RE 214 Ey WSS
2144 TR BHM T % -
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