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Summary

Nobody doesn’t doubt that there are some remarkable topics regarding Home Network in the 

background of the stream of consumer products’ digitalization. IEEE standardized the 

IEEE1394-1995 at 1995 which are called Eire Wire or i. Link too, and some products were on 

the market in the recent several years, which are adopted with those specifications. There 

are line-up of Digital Camcoder as the first product, Personal Computer, Digital Camera, 

Digital VCR, Digital Printer and so on. There also has a plan of Digital TV or STB, which

has the interface of IEEE1394-1995. On the other hand, the activity of DAVIC was closed

and the meeting of PI394b was the final meeting at October last year, which was strongly 

related to our activities at the higher bit rate and the longer length. That is the reason 

why the stage was shifted to discuss the applications concretely. The start of the launch 

of Home Network was begun. At winter CES 2000, in the booth of 1394TA it seemed Home Network 

would be realized soon, some prototype were appealed by many companies, which has the 

interface of IEEE1394-1995. The standardization of our committee’s objectives which has 

big influence to the backbone of Home Network, would be applied to the international standard 

body rapidly.

As the second stage of our committee, those items were researched and developed, 

©mass-productive trial and evaluation for wide band POE 

©trial manufacture and evaluation of small connector for home use

©trial manufacture and evaluation of optical transceiver module

©making the direction of the strategy for the international standardization 

As the result of our activities, we could get the suitable evaluations regarding ©, (2) 
and © in order to overcome the level of the international standardization (transmission 

speed; S400 or more, transmission length; up to 100m). At the final stage (fiscal year 2000), 

we have a plan to evaluate the actual examination of those data’s validity, reliability 

and etc. to fix the satisfactory specifications.

Regarding ©, we would recognize the contents of the proposal specification and investigate 

the activities of IEC/TC100(multi-Media) and other related TCs. At the earlier stage of 

the final year, we would fix the TC to be proposed and start the proposing activity to 

introduce the specifications to the overseas key persons and organizations related.

Keywords
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F 0 y y y jssn^vnai gijssam 'S’itil

1*S;Stt6±iie9E9T PC77" /(7#%ai 4]#; ##
WG4 ax?? K%(^%^ai@fo$y^9-7l##^§tyf- S3/7' ;H7 ff stii
★»ii±

% 0 WG (7)1:/!
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e. tiBSumnseag.

¥-68 10 ¥S¥#V 'T 2 ¥ g A$e9EI#*A#%^ AV\T#*¥6. #¥SA*%M%68*IC% 

Tv' T 3 I # iR # »R L T®f% L 1t fc A¥, ^4t ¥ £@i AT *A* 1t &8F?E Sr L it t> A t ¥ b -5 „ 

«* ft¥» l t a®o »^i±A*totc^ 5 v' 5tv ' < A#weiTcfc„ aM 
¥6$ 12 ¥«2 a 1 ^a-ems^eo^STfcofc^.-^/v^yx-fTi/

6TAi LTSiLtl'<»6\ ¥-/Sl4£«*LTV'< A¥ISf&
iiit'IDTlwil', ¥4x,fc, t6^5fei LT—SWSft IEC AtoA TC100 ¥¥¥S¥¥)Wf¥W*@:¥ 

tTtaS5LV'98t-togHfc;fc3„ J£$#P0F Agj|6]Tfc5z>\ ii(t5riA/»K'3rft, 7r 
^/<-@#¥*A5LZ64TC#Al46TL¥T#F:¥, POF / —*-l4#jgR¥A Ix^iyPT 

F5SoTV'-5i o t'iHW-fA!) —A$£ LfcT y ¥A—;)St*£ T r 8,ev 'A^Slt* A 4 5T 
ibd, P0FfflT>)t=>¥F ¥ —(coV'TliISjt-SitSBMroMPH (fyf) &3#|%lc*AT¥A¥ 

T-#ffll(|A*V't>A£«{¥Lfc„ • S)taiwffffl|±*

& t FIcMfpcTF ¥ — AHr¥¥ F/H^-S-oFcSTT-Ta—yFSrti;<¥L/'c„ Ai L

T tiM¥ 5 4 9 *S6S:¥ ill T a -5 A T, ttl»«lt ■&. *fc, ESrtKjtVy

9¥eA¥5|l8A-il3:lfleiCAATI4B8¥Stc3l£iEAT>{)o LtBOTlfTtMlL/T 4fc, # 

'Wb¥¥roTV'5tSM • BfrToV'Tlj:liW$lc5l#SSiai*ffofc„ 

a nc^iu^'nro wg rt ¥#®£f@»iTt2-r0

6.1 HmSIbltllSWG (5P 3.2 3SJ®1+H(7>«S @HS1«*'lbl6ll8<7)*$lclSS)

6.1.1 to|S)«E
¥68 11 ¥S14, ¥ >8-^9 F»iSiifb|g;|Riltfc® 9iifi*, ¥'¥ ¥¥/9%i#¥|o]l4F:S#M* 

co*®, *»Mi<oilS¥!t#(cgiz;o l^Tfoofc. Fl^MLTht, A4A4SHS
¥S0H0 ~.Aigii¥ 98-8'9 F#AA##¥R#¥<(9 , ffi*75>e>HfctlTV'/c: FTTH icftfco 
T, ADSL, T-T'A-Ty A, «H*j8;¥ffi£tol- 100kbps~lMbps Ay—¥6*&¥t¥5#l4 LT 

itfW;lS4 oTS/t„ sgrtTfe, SjfftTJfl-tEt/c^sy YV — Vb LT, Bluetooth, Home PNA, 
Home RF W#ffl<b¥g$H£P¥5LtbzKT/,£oTi:8;:„ Ztlibli, 3I91ASS T FA$£T,

+ei:m##A##laST6#T9k 9 , 9114 a-Aktjt 98-^ y F &## 4¥4bl4@$i| t# a
ti.h 9„ LAL, KtLSffiAT 98-^9 FTtM@T%9%*TV'6 4##l¥62i\ Wftf#, 
W¥»jHti#A+6-t"y|C:t3AT, $6co87$CT11HK, e*iiS t t>+ftk l4ffV'»t< , 21 # 
EA-HI8fbf±S¥ :»SS 10 T/W)99f A?i£t8 5 i liSTTn >,

IEEE1394 l±lfjE¥A-8 *1*Sl:6iST# 5T—A/SOHO ¥ y F 17-8 AfttSTS) 9 , -¥¥14 
FAFFSFAft# tS*T#yo/L0ft¥,¥68 7¥¥fM£SFl/cIEEE1394-1995S1#j;84bT,pl394a 

t P1394F #M#TAK#S#A##¥**6fVt. P1394a 14 IEEE1394-1995 HftAfcV't A$ 

A#¥¥, Arbitration A »?¥¥¥ £ 111 5 T 1: ft ¥ & ¥& g to 4 L Ttt«»S$J$ 5 tv A„ P1394a 

C$*¥5¥##Kai4mT lOfiLLh^TTF? at¥S4iT459 , fSWioTV'5, 

P1394b (4Ki$<ki*@WfbSf¥BE¥ LfcSST, 800Mbps 81±AiEiSfb¥, 100m (CM-5B:SBS£ft
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1394 1394

PC (C^V'TMX.#, ^12#^l:(j:1000 ^^(:^^^t6^%

2i#$E(D%m^^,
mm, w-cDMAcD^mfk^^^^,
lEEEi394 ds#HK ^-^(7)@a#^^A^:#rLV^##m(7)&#«k^6#;%^mx.-C#/:i

<k % o /: sc ^ y^/<7" y E y-/^(7) t) (i
1394 t ^)6o

IEEE1394 ^#(D##{k#M#^#^(D#fol^#^Ly:^

6.1.2 USAS
(i)
1) 1394b

IEEE1394(7)%%(7)m#(il995^(C$IJ^^^^#T, IEEE1394-1995 ^#^TV^6o Z(D#%

(^(7)#Mk#X 1394b (Vy^(7)^lg{|:, #gE##fk), 1394.1 (yVy^UfmK 1394TA (API

IEEE1394-1995 T(1, !)y^(i400Mb/s (S400) $TT4. Sm^b^STP-m^cD^-e^o^ 

IEEE1394 Vy^(D#.#^##LT^6#Mlj:±^(D 1394b Z^yf

{Rm^sooMb/s, i.eGb/s^Aig^^v^^^^-e^mi-^^^v^z^-e^^o i^T, fm#

(c 99 6 A5o

a) 1394b (7)###l6]

1394b 1997 P1394b (:jo^-C#A6aT^/:o
P1394b f±#(± 50m 6 S800 J^±(7)^lg{k^^M i: LT##Xi^T^, 1999
^ 10 ;W7 7y;%T(7)^&##k:<&M##&#TLTV':5o BRC (Ballot Review
Committee) IEEET(D#:B^gj#LT$m#fE#^^T^TV^6o P1394bT(i, DSLink

{^^^LT^b. 1.2-1
S^gE#(C^LT##{[:$fL^o Z(DP1394b Hj:%^(7)

DS E ^ gBlji-5 7c#)K Beta E
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S 6.1.2-1 p1394b-C«ffl$*i/d5&l§

immt
Bj*5£g8

3*^5?
S100 S200

mw*
S400 S800 SI 600 S3200

UTP cat.5 100m RJ-45 O
J......

- - - “

POF 50m PN O j ° - - - -

HPCF 100m PN O ! O - - - -

GI50-MMF 100m LC - I O o o -

STP 4.5m Bilingual/
Beta only o 0 : O

p!394b 10 ^ ^ n —(7)#A0#(1 20-40
Compaq^ Zayante^ InteU Sonyx HP> Microsoft^ Molex^ \ NEC #

"C^)5o

99 ^ 3 ^ Phenix

99 ^ 4 El Milpitas

99 ^ 6 El Houston

99 if 7 El New York

99 ^ 8 E] Portland

99 if- 10 E) Rennes 

(France)

10 ^ (7) Rennes (j: BRC (Ballot Review Committee)

TO$##fE#ZE# A lofLTV ^6o Boss/Border Loop healing

BRC-C(7)#gR(D^*(7)# lEEETxT)^^^^

b) t#(D^rnl%

1394b (i, LSI
LZnL, #^(7) 1394 ^(7)#

LTP-cat.6

V G-P0F

: Beta #ER ^ ^ 9 9 ^-(7)#^

UTP5 CO Cross over fnUBSFSIi 

: Bilingual $—C0#ER^r#ER

Phy/Link/ yf —
: Beta/Bilinguaf Boss/Border ###C0#gm 

: $T# proposal C0###T 

Beta/Bi lingual^ Boss/Border fra
: Beta/Bilingual ^ ^ ^ — COlHlro($(S';f dr if <5

: LT(7)m^fT^i9
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2) ATM-Forum

ATM (Asynchronous Transfer Mode : K) “iSfgUj it"C\

tb $ fritz. <50 ATM (i, ll-JhiEx WiMfa FfcO'v/F^y T 4 Tif — t"'x

m (B-ISDN) ATMMig#f±#fM«F ATM
LT, ATM-Forum (j: 1991 ^(C^gfljyV'Tm^fUCo

a) ATM-Forum (D^&t
ATM-Forum (ix 1991 10 M x Adaptive |±x Cisco System %x Northern Telecom Ftx U. S. Sprint

f±<7)4f±/)^ga#:^L-cx ATMfBsmm+w/c&x

^aCTx ATM#l(%^f—ATM-Forum(±x E^#x 
###R, ^l—if—600 iU,±(7)^M^S^n Lx oTV^5o

b) ATM-Forum (D

ATM-Forum

y^^^-FNNL 

f—k'^&Tyu
fr-ixg>x LAN 

5o
ATM $ y F 7 —z (F

##%-(DATM^#fi:#fl:a#:^e(F^x ATMcoft#

ATM-Forum

L-CV'5o T^u^7
cja(f6Ti#m#(T/ u^m$&m^(ANsi)(DT^$)6jE%m(D#mfbmm), 3-n y/<(DETsi

c)
1993#11^(CATMB^:##^ (^^^#:ATM-ForumB^:#m^) :&%#$ 

^tx ATM(7)^#^^%(9m^6#%%#^^T9F:F:t);:, ATM-Forum
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d) #%&(7)#[o]

4 'y *? — ^ "J F n F ^/l/'Xrfc'E) IP (Internet Protocol) y F 9 — ^ "Ct>^F
'C#/ky cr h ^z/i/^ LTIS^D^iLd (^f£t\ ATM ^(DtUb^ ATM-Forum

ii, IP t ATM COUfO'l^^rfRl-h S*ti:6 H 6^"C\ AIC (ATM Internet Collaboration) V—^r'y^f • *f 
1999 ^ 4 #± 64k /<^T F$-C&mm#6-&/l/' 7^-—7y FTFASTj

(Framed ATM over SONET Transport) /<£ <E\ ^ /c, IP IHiII$£fl'TCO

6 IETF (Internet Engineering Task Force) t IP (O QoS(iF—

tYXpqfC) TDiff-servJ (Differentiated Services) t ATM (D QoS t <DfO]<D’?’ y \f'y y~)j
'6o

$/z, POP ATM (%###, 1997 ^ 4 ^ K 155Mbps ("155 Mbps
Plastic Optical Fiber and Hard Polymer Clad Fiber PMD Specification”, AF-PHY-POF155- 

0079.000, May 1997) Fiber Jack — &#<%##
(“155 Mbps Plastic Optical Fiber and Hard Polymer Clad Fiber PMD Specification Version 

1.1", AF-PHY-0079. 001) /^WS£:HT 1999 ^ 1 ft Z LTM5it/c0

^ fz.' y F V — -*7 & RBB (Residential Broadband) V^-^r'y ^)V—ya
T(j:, ^m$yF9 —^(Dgd#^ELT, UTP (Unshield Twisted Pair) EP0F&8URL, 

(“Residential Broadband Architectural Framework”, AF-RBB-0099. 000) t LTV ^60 POF 

—PN(F07)3^^f — ^ Fiber Jack3^^^—^#^^^TV^6^\
60 #9 SH (CIO l 'XU' 1998 X:'^ *C <jb o A;: E> 60 (“Residential Broadband Physical

Interfaces Specification”, AF-RBB-PHY-0101.000) 1999#1^(C1E^##ELT##[^

ft/:o

3) VESA, DAVIC
VESA (73^(7) Home Network 60

(:, f A^y F7 —^(7)/<y^^—IEEE1394

P1394b 3 A^#^LTV^6o
(DV7^-—ryF, MPEG-II#^)

^-##(Co^l:(7)#^

-f#%(7)#^6$yF9-^ (IEEE1394, ^-dF^yF^E") (E^^
f^) (CoV^T(7)##

fMffi't' 'y *? — "7 t. — X ^7#${E LTt^o (^oV '"Cfi, /E'—— 'y http://www. vesa. org/
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DAVIC 5

j: 9(:^6o
- 777A7< % 7% i%77^-77i%^ 77]J 7[cov^T

- TP—b"7 7n/<7 (7)777A7 —jf7 7 7f — 7^ —7^ —7(C^V^7
. 7 —jr7 7^-Y—#m^7"o P3/7(cc^T

- h^/ix^or'T

- TfiAlx^-V —(^7"cf P3/p^##%^77^ —7^ —^(C-DV^T

• S^V^ir^xl yf^ 7—/W^ol'T

bfrl&o 7— A^<—7f±l£ /cMifiE'Cl¥lP3^^)V 'XU http//www. davic. org/-$r#B8

$ frlfz V 'o

(2) 3 >7-77 A, #7^

1) POP 377—77A
POP 3 7 7 —77A(j:, #0##^:# #%#gP P0F(Dt)^@(Cj3

Z ^^gAtK: 1994^2^ (C^^ft^POP 
3>7-77A(j:, POPCMi"6#%^^6a((cA#:#0WO^T, 1994#(D@^#P0F’94^ 

(C# 1 @(^7777^7^:777/<-(cM-f 6@^#^M#L7^6o 1998^g(7)#R 
(i, ##7—7;—, POP 7—7;-, ^#7—77—, 37k°zz. —f —7—77 —#<k"67A#<k5#% 
#^o ATM-Porurn7:^(DP0F^{gm##:^L/hm%fk^(7)##/,4t,
# (r7777^7T6777/<—J 1997 #fij) ^fr^TV^o 1999#gCL 5[^(DP0F
377—77A<k 1^7)g^#^ML7V^6o

¥fife 11 *fj£(DfeW.3

• 5 n 15 0

#28[H]P0F 377 —77 A

rmm##fb#i#7-^77777-yj mm
rpop#mfk7-^77777-7j /w

r^#I/P 7 —jf77'777-7"j 

^77.7^77677^ /<— .# 77 3 7

• 7 n 14 0~7 ft 16 0

MOC ’99 & International POP Conference ’99

• 10 ft 15 0

#29[E]P0F 3 7 7—77 A

riTS(7)%#<k#T(Dm%m^j /j###
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• 12 n 10 0
# 30POP —

t~Cj NTTfefcteo tfflZZBt
b^mmi

# 2 H 25 0

# 31 [E] POP 3>y —i>TA

("Activity of Fiber Option in Australia] Univeraity of New South Wales Prof. Chu 

2) International POP Conference 99

International POP Conference 13: 7 f] 14 0^6 16 0 3;"C, ^p^#60^^#y< yir"C

T'7 K7^y^6f#:(D^:+55{4:-e^)6o >T(3: 14{#:(7)^Z)^T^

tt,

^TT(3:, POF^T/W^

POFm^V &CbP0P

a) Transmission Test Result of Perfluorinated GI-POF using Commercially Available 

Transceivers (PB6/Asahi Grass)

iff® 60 =¥il tf y b 4 — 1Y^y b it b y 'y LT, y yM K—'fyy^ —60

^^#f(3:850nm^(DVCSELT\ 7^#K-y77^/<-(7)3T^13:83, 
99, 147, 221 jum ^ 0ix.(3:3T#& 147

^md:f^Uf99A6m(7)#^(:lt^<l:$^2dB(D/<9-^<i-/l%T^—
109 p. m 60"7 t 4/<'—LT 1. 25Gbps X 100m {512^60^^^^!/ \ J^ISimS 25'^50°C6O|q

b) Performances of Perfluorinated GI-POF (PD2/Asahi Glass)

7 POP 70r-C 1000^^(7)3:-^yyT^ b^fTV\

ft T ^ L^o

c) Propagating Mode Attenuation and Coupling Characteristics of Graded-Index POP

(PD5/Keio University)

GI-POF 6Ofzti^#f0((3:, launch condition t mode dependent attenuation T j: 0 $

ft, mode coupling 60§y#(3:/h £ t ^ L t &M$m b S^60|Wffi/i^G)HIiE0
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popmf/w^
a) Wavelength Division Multiplexing Plastic Optical Fiber LAN (PB8/ALPS Electric)

*7^/1/^— (460nm, 510nm, 560nm, 660nm) CD^ \ 9 P 7. f — 9 [i lOdB

b) VCSELs for Low Cost POP based Data Links (PC5/Hewlett Packard)

POP m VCSEL 670nm 9 , 8/,m L#

1.6mA, %%/<9-LM.27mW(@4mA)-f'&6o

c) New Small Connector for POP (PF4/Molex and Sony)

1EEE1394 d' ^^7^—PC POP

4^^^—o ^#^(± 11.3X7. 85X30. 8mm
1. 36dB 0 , 2. OdB L^o

d) Optical Connector for High Performance Plastic Optical Fiber (PG5/AMP)

SI-POP (NA=0. 32, 15m) ^GI-POF (NA=0. 17, 15m)

LTX-YaT15%<k Z@-e20%, &c;M#-Cl% 
l.SldB

mZnO. 73dBT&6o

e) Fabrication of T-Coupler using Mesh-Type Half-Mirror for POP (PH2/YAZAKI)

SI-POP T^^y

/^7^7-m(7)]#l@#W((7)fd'X(j:35$^|j:42/zm-e,
^6C^(cj;0, /^-7^7-«LP0F(D^(Zgel

^AtlAfihfe'm, SiM t 4dB t 5dB SS"C3b 0 , iSPJjM 1. 5dB X*fr>
-o/Co

f) Polymer Star Couplers for Optical Backplane Interconnects fabricated by LIGA Technique 

(PH13/Institut fur Mikrotechnik Mainz GmbH)

LIGA tiEiW (German acronym for the main process steps lithograph, electroforming, 

replication) SriSffl LT, POP 4X4 7^^— id y~fy — 300 {|§iKf^0 i$i$ 3dB

g) Bi-directional Optical Coupler for plastic Optical Fibers (PH14/Hitachi)

^7^K@ 1000//mTNA = 0.3(7)SI-POF-C$)0, Zft
K@750/2m-eNA = 0.3(7)SI-POF K@200
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q m O H-PCF 500Mbps <7)NRZ{f^-£25mfci£U

h) High-Speed Performance of Red Vertical Cavity Lasers for Plastic Optical Fiber

(PJ4/Mitel)

P0FmvCSEL(7)m*#%(C^i-6#^o 14-26//mT, g^mj7L(175Q,

#(± 670nm-C\ L#V^M^(16mA, CW^#B#(D#|^#f#^(l40r-e$)6o
^(1 1. 2-2. 1GHz

i) Study of Visible Light Source for High Speed POP Transmission (PPD2/Matsushita)

#^(DLD(D#^, ##(7)M^##(±0.2nm/%:T

RC-LED(7)#^, ^(DMg^##+t^0.07nm/T-e^^, -10dB(D^#Ml9±^^5##l7

j)InGaAlP-Based Red VCSELs for High-Speed POF Optical Data Links (PPD4/Toshiba)

poFmvcsEL(Dm##m:i*^6#^o ^amms/im-e, g^m^iiMoa,

(1 666nmi7\ 3.8mA, CW^##(7)#^#f#g^(l53t:-e$)6o 1.2GbpsNRZ

pof * 7

a) Squeezing more bandwidth into high NA POF (PA3/University of North London)

Mode scrambler Cl t (Cl J; 0 , POF of ft t & <5 CL t ^rSfra t ^#60 f®1

@Zr6##'to ^ NA (D SI # POF ATM standard H Tf6 Z <E
Z)'l7'#5c 50m#(D|^NA(7)ST^P0F(D#^, ^Wc^l70MHz#^(Ci-5Z^^
-C#6o mL, 2-3dB(7)#^l#^^#9o

b) Record 2. 5Gbit/s 550m GI POF Transmission Experiments at 840 and 1310nm 

Wavelength (PB7/Eindhoven University of Technology)

7 y ^ K—y P0F(3T@ 170/z m) 2. 5GbpsX550m 850nm

#1741, ^fagFdVCSEL ^m^(l^:^a# 230/2m(7)APD
[E]3#Z)^^6o 1310nm^(7)##-r(l, ^5GHz(DDFB-LD«E^:^:@#80/2m(7)APD^m^^ 

550rn^m#(De#(4-j;6/<9-^y/UTxr—(1, ##^4.4dBT##(l4.5dB-e^o/Co Z

XL ^,lt5o

c) Transmission Characteristics of 500Mbps Optical Link using 650nm RC-LED and POF

(PC3/Matsushita)

650nm $ Resonant Cavity LED t POF Ltz 500Mbps tft ]J
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LED(7)##NA&0. 32, POF#=]T@& 700//m, P0F(D(7)NAe0.3^i-6#^, POF ^(7) A 
—(±-4. 8dBm ^ ^ 0 , 50mfai*#(C 5. 2dB Z »E Xi'lEl^Ao

d)Transceivers for In-Car Optical Buses (PG2/Siemence AG)

(MOST) ^##^i-6P0Fm^F7>^-/<-(Df±#%U(^ 

100Mbps j^±T, SmgH#(±50rna±,
iW^(i-45~80°C-C&5o 650nm «E 510nm -^#^6 2 LED ^>

2 ^ j: 0 , 100Mbps Z «E
POF(7)#A#+t(DM#^j:0, ml#-ei08m&,

6o

e)A Miniaturized Transceiver using Simplex POF for IEEE1394 (PG3/Sony)

pop i 10x12x36mm ^
^)0, IEEE1394/S100(Dm%70mfa-^6Z<E^m^5o

LDX)^(Dm#^(7)99%^POF(:^L, POFX)^(DmA^:(D63%^PD(:^f-
60 #/J^^I%"</^(j:-14.4dBm-e$)6o

f)7Gb/s Data Rate Transmission using InGaAs VCSEL at X =950nm and Perfluorinated GI 

POF (PG4/University of Ulm a (id Asahi Glass)

950nm (D VCSEL ^ 7 tx# K-Y POF 155/zm) L/L 7GbspX80m

VCSEL(7)%^@#(j:4//m-e^0, 1.3mA, 10mW(@I
= 4. 5mA), E/W7)+E-f KiCpfEELfi 30dB JL^C_h"Cfc50 InGaAs pin-PD

t?, ^(7)^:^@#^16X16/zm-C^5o 7Gbps-C^^#(7)#/J^^:y/</Wj:-10.2dBm-C^)0, 

80m 0. 5dB -f LA.

g) Optical Data Communication using Substrate Removed 850nm RCLEDS and Small Core Plastic 

Optical Fiber (PJ/Univ. of Gent)

850nm 8X8 (D RC-LED T <b, 63// m (D POF T 1%-f L 1%

6#"oo RC-LED 50 n m POF F> (7)ft—

(j: 30uW (@I = 2. 3mA) c ^:o

POF ^ <E <5 A h 17 —A

a) Evaluation of POF WDM Video Transmission System of Long Wavelength Band Region

(PB5/NTT-AT)

7^# K-yPOF 1.2/,m-1.6/vm

^(7)8##-C, ##^l#(i20nmJ^±T^)6c LD(7)&^iJ

POF^cT^^lSO/zm-e, NA(i0.2T&6o 

LT 4 500Mbps &U( IGbps (7)T^^/H#^^ 100mE7±{ai2&T
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^ & Z h L tzc /c/i'l, video monitoring >7.-r 6/c AiC(l, Jtn- •

6 7 n 7 F-7 36. 9dB J^±Ci-6^^^)5o

b) Application Windows for Step Index and Graded Index Polymer Optical Fibers

(PB3/Deutsche Telekom AG)

GI-POF <p-f

A j; GI-POF (D37^«p LT(1 500//m^±^#%

FF A fc 6 o

c) Demonstration of Home Networking using POF for Fast Ethernet and IEEE1394

(PD4/Asahi Chemical)

Sl-POF^fljmL/zd'—(100Mbps) ^ IEEE1394(S200)(7#fFf^i:Mi-6#^o

e##ff±EEDT&6c FA IEEE1394 ^e^i-6 IP/^—

UTP-5 A SI-P0F(D###m&#ML, P0F(D#a%$rmmL^

d) Digital Home Network with POF (PE5/Mitsubishi Rayon)

1EEE1394/S400 POF F9 —

%#(DSI-POF«p(D±{iiS#+t^#gL-C, -7/lxf-lx^T—^POF 
(D37@(1 700/:m«PL/Po ^^Wc^SOOMHz^SOm)^^)^, #if#^(ilinch(7)10[m## 
-CO. 5dBaT-e$)6o @P0F&$m(DPHY LSI (NEC)
-7(7)F7>>-/<- (#T#35)
^ >7y A A

e) Implementation of POF cable repeater for long haul IEEE1394 (PF13/Sony)

POF e##«Pi-& IEEE1394/S100 LSI 4B/5B ^

mm L, f ##!/—!f-A SI-POF LT 1394/S100 & lOOm^-M A A^r#5o

3) European Conference on Optical Communications (ECOC)’99

ECOC'99 if, 9fjCO 26 0ct:l9 3O0 ^ "C, — — 7(7) Acropolis Convention Center iiLTfUl

1997, 1996 ^A2#^K#^-C, #B±#/J##^^EC0C(Dm#m^#^#^ft-CV^Xi\ ^ 

b% 114^(1, P0F(:^f6m##^ALT, ^7 Eindhoven
/AiHidifi, “Status of GIP0F Systems and Related Technologies”^ 7 4 F /F"C, Eindhoven 

Khoe iE<
30dB/km c $ u/PA7 7 pop ^mv ^T(7) wow &

of:c , 650nm, 850nm, 1300nm CO 3 SEjiH't A 6 2. 5Gb/s X 3=7. 5Gb/s, 200m

hic^L,

fk76WDMK^(A)#$-^##^iC#0lz;if6ft'CV^6m-e, Z(7)^77#{kP0F^\
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(200 ^ y n »T -Y /<—A 6^/T^6 Z <F lc% LT
Tl Y:c “Jj, POF i^fU'i'LTIJ^ Lucent Technologies ct 0—FK 6 69;#X

y----1? y 'y 3 1/ — FP />' & £ frl /Co Lucent |i /p b <D M (i >. "Demonstration of 500nm-wide

Transmission Window at Multi-Gbit/s Data Rates in Low-Loss Plastic Optical Fiber" /£ Y) 

y 'i P/P"C\ 0 s 9# "7 y SfP POF (C # 5 =¥/// tf y h y'— ■5#Jn T'cfoo

/Co 830nm, 940nm^(DVCSEL, JFU((C 1300nm^(D##m^##:lx—YrfbYcK 7- 
HGb/s, 100m(7)f^(C^TtL/cZ^^#^Ll:V^6o 2(7)Z9(C, EC0CC(DP0F(7)M#(i, ^7 

^#fPP0F (7)lt?&MWDM Z:h,6(?)#^#LTW^6(7)M
P0F(Dfa#+t^^:#:i"6t.(D^^g]Ac/Co "Which Is

Serious Factor to the Bandwidth of GI POF: Mode Dependent Attenuation or Mode Coupling?" 

L/C PMMA ^ GI gl POF

EC0C98MI###. ^#^(DEC0T99lCjd^-Ct,. P0F(:#i-6M;5(i%^l%<, 0#^^^ 
#(C±#(7)##/i^#^c/C(D^'r^< , —tyi/a 7^#T^o/C(cL/)^4^

ECOC, OFC

L/C@^ig, ^ Yr(D^«L LT@^m WDM

69##, ^#%.6o LFUCxJLT POF 11,

/<y GI#P0F, A7y$fbGI#P0F^:h,f:h,m#(C#
#-#6(7)(±V^(c^6(7)/)4cMLT(D#^^#< , GI #P0F^(7)M^im$o"C^6Z dr ^r#L

$ Tt L>Pl/C0

4) CES2000

m fm : 2000-1-5^1-8
I^PrIt'c : 1/5 13:00—16:00 Centura |i (Redwoodshore, CA)

1/6PM — 1/8 Winter CES (LasVegas, NV)

a)

/Co g^2(D#m^l:M#i-6CESlCjoV^-a±, 1394TA(Dy-X^lj:C^#^(7)^(^^#[$<
CES(7)+t#t)^^oT#l:V^#f^0C6^/Co

FlC^V^T^ S800(7)^#/i> 1394TA /0'6#$fL/C####-e&o/Co

ypyyF,

yay^^^^icfT^-c^/Co ^7— (#T\ z#, y
dr-y, y--x JVC) (C^LT, ^^TcD-v/yf-yTYT/)^—IT
F7— y "7# (P /)^zF—A (c^^blA t) 9 d: L ^ 9 /Co —y—A^ y F 69T y

v y-y a vy-ya >(c^LTV'5#
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116. 1.2-1 -7 4 0 □ V7 h<7) 1 H 6.1.2-2 tBT*#0> 1

(k(7) ^-7"7 h 7-^ 0^
^7Lk:°-K-em/u-ev^6(7)^j:<t»^^^:o CES(7)#(C^^L^:Centura%T(j:,

/<—lCT^-k%i-6 S/W^M^LTV\5o H7 —f
6#{t(7)T^^ LT, b7-^#^^-yrZ 9 <kV'9## t)

#<
f ^ ^#(7)##%?^^:—Af—/<—LTr##(cAcT#T

joO, —A$yb7-f(7)^b:%%#5MW!#^L<fTWT,-CV'7to HDTV-PC

(by HP) ^Internet STB^g^o^o —TIV0^Replay^^(D3^7">V^*#lCL^ 

f— b'%^(7)^ >7 7##^ B k'7 ^
Av4c7^-77 b y—i/g 7LTV^o

^[E](7)^&^ac-c$ 7 b 7—^##(7)##(1, z(7)#(: t)(Di-:rt';%i:°— KT#/u-e^61
(7)(D, —b 7 —f <k#V'#dS6^r(7)Ty!1
Tt, LX,'K),

b)

®1394 ^ig
• 1394TA

/c#^$r^TV\ /y^blCj&V^S400/100m(7)fs^7='e
Xi^T^ilTV^o m^7^^GI-C0F(7^#^(DP0F:^a^ LUCINA) Tf V/^(7)P0F
TAmfbgmf EiAj (D pop #m^ic^c-ai#m^4-xL6i)(7)«>m^6o txkz^ cop 

i#fa^^^-y^b(bL-cv^P0F-ei7!;^^t>^#'f6##^^6 9t(7)'e, T^v/ix-e

200~500m-CGbps

< 3$^^ —t,afa^T#t)^-CV^ SC —#
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VXT^ 8b PE ill go ^ h V—A# 100mLTjo ^ > SEESI,f^|7)S'X:% V — Kltl'^o 
Zayantef±X)^ 1394.B(D#c^!.e#%L^:o 1394.bli#To P0F(CO^T(D##(i, S10(\ S200 

T50m##K K^7^77^/<— (50/im) TS400, S800, S1600, S3200(:^LT

(Zayante), "7^7 yK7 7100m ^(kA/^POFCiSl^
NECCZC, S400(7)RF^Zi>7=^^^TV^o #%-f"T(C#R^;h,Tl'6 2.4GHz#-C(l#C;< 

^bps±$K)^^6(D-C^ 60GHz(Cb7^L/c#

NEC 5Jf ffijfCD-T''<'f X&{;£%! 30~50m <Dfcj£4i:$i'DX jo V s iS^Tft^EGO 1

feGOif# J| ill LTt 15~20m 6 1607)^1^ ^tcTV''-5 0

me. 1.2-3 goghz^-vuxe&T^E me. 1.2-4 neco^-atk—^r

(D<k^^-C#-C^6o Z^IILED 6 2 (E-e^T,

• HAVI

CES-e^^^^^mL-CT^-yi/L^o LZi'L^Z)^, 

1394TA/<k"V^^-e(D/^—HAVI##
(DTy V «kv^o

0 6. 1.2-5 HAVI
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-
xyxny (Echelon) |± : '>* =ifct (D&W^XhZ) /ft — J*>f— h V W V \ ISDN £

(ECHONET) mU, r o \stz.$m?k<0*y b9-? t3k*(D POF 3l4nkttVK

mmzktnmK, «o i~6MbPS^^u^-e
POF ^(7)#^ .

60
(ENIKIA) |± : PLC (SEWi^) Xc^ b V — -Mm£#iJ t LX, 2 i$(D PC £

h

^(cf-yyfk ($20/^^y)
^6 2(p^^#-e#/co

H 6.1.2-7 0£ft*ltt*

' mmuLT^mcp^m
LTLED^^fkLT< 6#f6]C$)6Z^(7)^#-e, Z«9 #%gfk(D^:^(7)y-y-(7) 

DVD LT(DHD k'yy-y\r
/2o Z^uifmc 12cmyy
t< v h^(7)T^#(D#§#^&g ^^L6PZ5T$)6^CES T7-
105nm(ny/P—^#^TjoD 18GB(7)#m^#FC. hTt,
fL-P L "9 LT < L^t^V\

- mimm
y/lx—h^7 —^ (Bluetooth) (^^L-C(i#8lJ(7)y—^>y/l%%(7)y—

pc cp PDA
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0 6.1.2-9 0£(2)

Internet <>(7)^dV^X,

(i, wAP^mv^s/w^>y-z)Wj(DTy!;^^L-cv^^±#^mti9#v^ii^v\ ##
-C(;L ADSLForumz)'y;/r^(C^ (-077, )gg[, 3^b^Tb2°-/W LTV^

its mm
CES Zb=J yi/zL—? t V'1? - bt)'b. A —y y h L/c'^Xt^A fj^pS'/%V \

K7-y^%¥>X:1t, IDB (ITS Data Bus) Forum ## (5GHz?)

\ GPS, CIS

0 6.1.2-10 /K>*y hidfcl'fc^S/-/*- 0 6.1.2-11 IDB*ea>0^000

1394TA

ffi^# : ZAYANTE/Roger Westberg ; VP, Sales, Collin Whitby-Strevens ; Director, Product 

Marketing

1394TA (7):/—Softacoustikf±j3j:0(Zayante —A - i/Tf--|Mlig#§§Z)S

y % y ^@,NEc y 3 y, yco-RW ^m,NEc (/)##&#, Apple
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me. 1.2-12 1394TA ?-X(1) HI 6.1.2-13 1394TA (2) vT^-fi

• jlMH"?" : COF (i^S Cytop Optical Fiber ; "7 y ■^?(7)'7P'7 y y) (D^—100m: 
$50

- >Ty—: CD, MD, PC, DVD, DV #yy, ^7—, HDTV, STB (Teralogic)

2000^(DK/,^6^^0, Xmas(Cb°—
- 5C 3 ^—ypyy >a >##[!, 3 (ko

-S400, S800 T(D 100m(j:y7^7T^/<—. S1600, S3200(COV^-C(j:$/c%^^^,-CV^V\ 
(NEC),

(CES : is* J?±y—Xt^l)

: Mike R. Tennefoss ; VP. Product Mktg & Customer Services

• y — A y — h ^
WAN (DSL/CABLE/@m#) X)^(D##^^mi^LAN (mgg#/m^T#/9^yix^)

5o y—^Ep^(7)oy—(^T>>y/i%3>bn 

—/k(7)j:9^yyht)#A/-ev^6) &##„ KT(DMm, y—,
/<y—(PD b>>>—/<—, y-7^—iyy>L^y^y,
$yy^

PL b7>^-/<-^x.6 j: 9(:^cT#

-CV\6^(7)Z,ko
(l-6Mbps) 6Mbps

# teW.rM. pp fifoi fate v '(D *cfi t % x. x vN 5 o

pc(7)im@x,^KT(7)M^o 7>y^^>^-y^TtLi:v^o 

^>yV^^>by>y(7)^(C^6o ^^L^B^TedTwistedPair (78kbps)
BBC (n>K>) (^yy«kk'y^

1:fy-4)—ISDN PC B@±
xrt —y —, 7-fr ^ > K<7)^e—i^ai^Tvycio
p >(7)4; y b y-y#y— b y cc^-e ISDN >y-^
fcrEci tlT V ^6o

27



7-/Iy'f—jV (Whirlpool) l± (LCD

= - K% ^ ^ AA^^'^-e# 5 J: 9 C L/bV^ (7)c ^o

(TiVo) *±

ffi^# : John Arledge ; Director, Business development 

/>- KtN ^ 7gE@£*iJffl I/ctN v^/VBB^E(HDD t®gi)^if-t"xi;vN-yt

Replay H/W

TV^o

HA VI

1EEE1394 THAVij (7)#&{J&i#@#:-e&6

rHAVi##m^(7)iAA[]A#15f±(D%#^^o^ Z(7)15%(j:, ^(7)aDo 

<Digital Harmony TechnologyN T-T' 'O 7 F\ LGlJ, Loewe^ 37IL

i?-Y ^Sun Microsystems, Inc. N Tao 7"/l/—7% QNX Software Systems^ 

Wind River Systems^ Vivid Logic> ^Jllts#'>7.7^2*>

o/cZ ch 6X)4: L^o

g) 6. 1.2-15 HAVI(DT^i7^TA/<^/l% g] 6. 1.2-16 DVC^m^/cS^f^
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(ENIKIA)

[1]^?# : Jim Reeber ; Director, Corporate Informations 

PLC P V — ;J*—x y =7, n > ^°-3- — y — L, xj#y—A
l-2Mbps(7X^I%-bo

Pyyy-/<-(j:^mE^x/U(:o#, x^yxyyP(D3yy-/u# 

CO^'yyy.^ ($20/f"^y)

CES *
- t ^ys y«u LTJ^T^^^c

Executive Forum, E-Commerce, Emerging Technologies, Lifestyle Technology, Mobile 

Electronics & Wireless Communications, Dataquest Predicts Consumer Technology, 

Specialty Audio, Workstyle Technology, Retail Management, Habitech Institute, Digital 

Hollywood

• — / 1—p i? y y 3 y : Microsoft, SUN, Real-Networks, CEA, 3com

1394TA, Antenna, Digital Hollywood, Digital Imaging, Digital Radio, DSL, E-Commerce, 

Emerging Technology, Home Securty , Intelligent Data Bus(IDB) , Intelligent 

Transportation Systems (ITS), IrDA, MP3, Speech Technology, Timepiece, USB, Digital 

Living Room

(4) tyf-^x (Centura) f± (1/5 13 = 00-16:00)

[6] : Joe Falcone ; CTO & SVP, Richard Lucien ; CFO&VP, Aaron Byers ; Regional Sales Manager

of Asia Pacific, Daigoro Toyama ; Senior S/W Engineer

i

(PDA, /^yp—

—#(7)NC«uv\%.61)(7)'r^)6o

% v p v — y /u— y'—, 7° p y y—, /f? y* y P^s/u, u zU y p , y—^, ^/y y y^y
y\ L-c^6o

JJikco — o(c 7 x4 7 y P, jp—y—(7)f$] Jj/pi^x — y iFST:'>6 ZL b !)'*&>&0 x — y x— x
(D##oDBccmmL-cjoD,

yyP(7)±#^(J:WinCE±-eyx^7yp-ei20KB, JP—/<—dISMBo
#$#(:#, $m#a^STB ^(7)$i^=bdp-eyyu^#m/C(K(7)x-y(7)M#r^T#6y:6
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5) Optical Fiber Communication Conference 2000

a)
TtiSfa^lf £> it <5 ^ ^ 2% F Optical Fiber Communication Conference 2000

(0FC2000)X)\ —"C3 ^ 5 B—10 B(7) 6 B^^M
(g| 6. 1.2-17).

0FC2000(±, 9 Conferenced,

^B^ldi-6 Exhibition15000^^@x.6WD#^^#^#&b^< L/c.

Conference

Exhibition

$/:, Conference

mc##g#&T#jLT^ Bo

ir y'>a y^como^-±M, 1^ 9

'fo'otz.v
j^lTlC#A0 L/z Conference t ^Lflfl Ltz Exhibition (DF^W^fW rf"^6C
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b) Conference

Conference (1, '> 3 — h —y, U — X 'y 3 y Xs X X — y 'y 3 >\ /Jtx —fe y 'y 3

276 f#:-C^6o

(Wavelength Division Multiplex;^!7 WDM) T #> D , X'^X yfrL i/7r 7 h !7 — ^ (C

l/l, Conference SiroTiio 9, 9 , V ' < O^MDir y

##&g A6 Post Dead Line Til, WDM ##&## L7^ 3. 2Tbps 

ft (PD23/Lusent Tech, PD24/NEC&Sumitomo&0ki), ^] 800^,^lR#i-6^#(lir^m^T5^(D 

##Z.-C&o^o Post Dead Line Til WDM ^^#"AT 44 4 0(D/<7l%/^t

2 Post Dead Line (rS^o/rS^ti 3000 ££Ex., MWtX y X b

f6WO#l:#iLr)^oTV^o %#,, %#44{#=(Dm, ^1C16{4: (A#:(7)36%) ^2oJ^l±

^m^6o j^TTii, iy^TA«ET/w^icemLT, 

y^TA(C^i-6^y^^^L"Ul±^(D 3.2Tb/s F3.28-Tb/s

(82X40Gb/s) transmission over 3X100km nonzero-dispersion fiber using dual C- and L-band 

hybrid Raman/Erbium-doped inline amplifiers(PD23/Lusent Tech)J Til, C-band (1530. 7nm- 

1561. 8nm) t L-band (1570. 42nm-1604. 88nm) (C 0. 8nm ^l#T 40Gb/s (D74 X 5 

40 42 y LX 300km tem LXi'60 ^Smi Mach-

Zehnder #%^#mT&(9, T7^/<-ll^###(7)##^#^4CL^#f#(7)T7^/<—T 

^)6o ^fagHTll, ^#0.6nm(D/<^K/<^7^/I/^^#Ai-6C<k^«ti9####^%#L, 

-f-<T(D^-Y^/lxT 10-'0J2AT(7)##^D#^#^cLl:V^6o T3.2Tb/s-l,500 WDM

transmission experiment using 64nm hybrid repeater amplifiers (PD24/NEC & Sumitomo&Oki) J 

XU' 1.55/imband (1529. 0nm-1560. 6nm) <E 1. 58 // m band (1570. 4nm-1602. Onm) (r 0. 4nm FhIPST 

20Gb/s (7)%^f lb 80 ^-YL, EDFA «E T 7 ^ /<- ^ 1%-T ^ ^7 ^

X JXX-y 7 X y -<p—X y 'y X 7 X hybrid repeater amplifiers k LX

1,500km f5mL-c^6o

nx b —^lc!5^{l:^#l±T#6Z E:lC#g L, Arrayed Wave Guide

#f-^$/^T30dBJ^±(7)^SNR^]#^LTV^6o ^#(7)#^#i9#1110-»aTT

60

%oW;%<E LTll, WDM{a^(Dlgm^g^<L L^H^TDFA VCSEL ^#lf61b

60 IT, iHigh gain and low noise TDFA and ISOOnrn band employing novel high concentration 

doping technique (PD4/NTT)] Til, —D(7)^>y

AETS-band (1480nm-1530nm) l dig L(TDFA) £MLTV'50 Y'-XSik 6000ppm 

<E L/c7 7-r^<-S6.6m k lOmcDTDF £££JSt£E L/cS'S', iit@£fl 30dB YXhXfo <0 ,
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5dB, Z(7)TDFA^m^l:, 415GHz^|#T10Gb/s(Df\r^^

-C120km{s^L/c#^\

10"10 £11' (D W* *9 ^5riS/5KLTV''-6o i£ /c > r c-band tunable 6mW vertical-cavity 

surface-emitting laser (PD13/CoreTek) J "C(d^ VCSEL (D^k\£\t)'h 980nm CO/ify 6

0 1550nm^T'6mW £A±(D&t)'<y— ffl-f r t
1520nrn-1570nrn(D$5|S-ee#(7)#m^miJ#i-6Z^^T#6o

K^-- K#H±lt# 54dB 2. 5Gb/s (DAy

v 9 /1/fs 500km JL^Ji^ 120km (Dijzxk&iMfdi LTV ''<50

Conference CX\ POF y# K—3^7 T^Y /<—

(ThR2/mmf) 850nmVCSEL «ki-5rfim(7)^^

&%7Z^L^(7)^:Fyyy'-/<-^y7^/<-^^jmLT 100m#(7) 

100MbpsLAN^##L^(C#^L^:Z«k^^#^^^o Exhibition 7
y ## K-y 7 % -r t

c) Exhibition

Exhibition !% ###gj:0 400Yi:^ax.6aj#^$)i9, T/<^y.yy7A»#tmiJ&U(A 

7F9 —40Gbps 

(Alcatel/77>^), 1.5/,m 

yc2.5GbpsX300krnf5m(D#f;m^ (Corning/^:S), 50GHz 

(7)#±M^ (NTT) #dS#fff)fL6o

POFC^igi-6^^: LT(±. 7v#K-y77^/<—^#mL/:IEEE1394/S200 $^(j:S400

(mmf, /#m), pim ^ y % ^ j; 6 mmfam (%

(pop ^yy—

Agilent Technology/A S) , 7 h n y X x Mitel

Semiconductor/Sweden) 6 A6 (HI 6. 1. 2-18~HI 6. 1. 2~21)0

POF 3>y—y7A6oy-^c:%66i: 

(m6.1.2-22)0 poFMig(Dm#(D^-c\ mcgAZ^/bfTmHmm 

f (#B) (Digm^^^L^^T^T^Tlf^^^IEEElGgd^y^/f/

y - hgj/< y 3 y cm#
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0 6.1.2-19 IEEE1394/$400©Mft®5F
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@6.1.2-20

@6.1.2-21
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0 6.1.2-22 HMgWSffl'M!*3

©ic. 4-, 74t-tz&m&m&ffitnm
mtmmikMmwjbZc 4-tit. ##*wDM%#cAotT. » a# bVH^ES*t'tm 
WSfffllt-, t »X&3^ ;© £?*»»

It. POF&VPOF ^-xirseiSSE^eMtSiirdWT-fc
0, r -I- /<-1 ro*fr*@ 9 oo. POF ItSBiS-tdSW&VSfiHt^asi-d z i; £XI
IrF L /z V '0

(3)

1) ARIB

ARIB (Association of Radio Industries and Businesses) "Cf j\ X 9 ~ %

9 (k LTV^6o IEEE1394(D%%m(Dm#(C^V^Tl%#(cEi-o

!iMPEG-Ts-e^^, 

x-r 60

i<fit yh (STB:Set Top Box, IRQ: Integrated Receiver Decoder) <k [n)#^ (DVHS ''(i Server)
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(2)

##(DMPEG source

(DVHS ^cV XI Server) a^-t6^^T^ljmo

1EEE1394 ±

LT^mT^6^\ MPEG LT,

iEEEi394(D#gg#fk doom ah) xodm=L

L LTv^6o

2) Home PNA

a) m#

HomePNA (Home Phoneline Networkg Alliance) t o TT— "J h T #&

1998 #6^^^@(D3^k:^-y'-, LSI±:yT\ ^:yh9-^r

y/^Wco^ik# 11 Oi&iz^fL/Co
#ADlk#aAT&T, H\ TTL—TTT;h^(7)$t]n^

ftT^o, yf-;^3yb°zz—y —(pQ^-e^yTh'/h#^, M

aw#(;%jr-Yi—% yayy-, LTT±yv, T-T/k^T\A^)

T»±Yi\
60 $T, 1999 #12fdC10Mbps(^|#iigW&##C#^L^ HomePNA 2.0d:#/yu;v—x^

T. o

b)

&TK#iT± Tut Systems Inc. 7!oflEL£ L T{;zsi2siS5l 1Mbps 07" 9 fzti^S#]11’HomeRunJ TITJfj

LT^6o C(DHorneRun-e#mf6^l##C^(j:, 5. 5MHz—9. 5MHzT\ ##(D20Hz-3. 4kHz^d

ADSL (Asymmetric Digital Subscriber Line) (D 25kHz^l. 1MHz Thb^TrWjt

6/2^. h"y^ADSLih-i:^(cB#^#-^6zh^<, rmLm^#(@:m)em

V'T 1Mbps 60X—y ft t fe&o

a±^:^#r±a^^LTV^6o

fgA%±(7)yn h^/khLTd Ethernet himLIEEE802. 3 CSMA/CD&#mLT#LL #±25

/ — K'Sr^^'h<5 Z L &Tcf> / — HThIEEH^ 150m ^ri^EiE LTV '<50

c) HomePNA 2. 0

HomePNA 2. 0 f±#y)±%##(;L 1Mbps L, 10Mbps L
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10MbpsOT/PyT

Tyy—Ay P
T Y y yTy^T(Tg:A^T7T/P(T#%^yT7yn — P\ yv yf—

^itypy TTPoi#^^^^

lOMbps^m^#^#^:!:, ^mmy##PCXi^^#l:yyy-Ay PTytx^nl^y

T y T y y ■— y y P —X <P A y y — A A 7 P T *~~ A y y ^ 69 xf IlP A J; D XT — X(l/^ofc c
HomePNA 2. 0 it, A Lucent Technlogy <b A Broadcom #T69 Epigram X A A o

y^J^A %ff(T 1Mbps (T HomePNA 1.0^(DS#^(7)##FjoZa##^^-e^5c

d) A%(7d#|hj

HomePNA (A %p?fL# Ver. 2. 0 1Mbps 10Mbps IC^igfkL^o HomePNA2. 0 ^

'MiWi (k L'C, A 3Com (T) HomeConnect Network Phoneline> A Intel CO AnyPoint Phoneline Home 

Network 10 Mbps PCI CardN A Broadcom 69 A y yd? y p iiLinelOj t£ T/TiEifi V V—X £;pl<5
y9

3) HomeRE, Bluetooth

y p 9-y 9 $ y p 9-y^^yv^o
#y{%3Xhy,#jig{a^&^#y6/cA^ ISM (Industrial

Scientific Medical) dy (2. 4GHz 'mO ^ <5 69|I|% t fS^PHEiTiS/vyix <5C

ftAA% 2 ^(7)#%y/^yy^)6 HomeRF, Bluetooth (D%Wc%&$gAA5o

(D HomeRE

HomeRF Working Group li 1998 ^ 3 ^(cASTaxy^^L/Co #^iZ:yy/<—A^y/^^y^

y Px. — y „ Ad" yyi“py — p\ A"7y y713 y y P> atT p—rc x, A
3:0 y yy-3:yy—yyy x. Ay P9 —y, A^ Pn —y, ATy 0 yAx - ^yy^—7 - 

3^^.z%y--yHy, Ay^^y^, ^yyp'A^yxy^6o A(D##y^6 SWAP (shared 
Wireless Access Protocol) A 1998 A 12 M A Ver. 1. 0> 1999 A 10 T Ver. 1.2^ yv<—A a y
/)#Ayv^6o M#(D70f±(3,E'y^ 94f±ici#AoLy^6o 2000#
1 w(?) cEs #7^y11 y-^&m#yv't. uy^ ##LAN 6^(7)yAyy/p

3-pyx@ggyA)6DECT^$l^A'A^ft# (g|6.1.2-23#R8) ic^oyjo^, ^#«ELy
Ay#^ ^#^y%-y <k # 6 z 9 uy w&, z «o # p < (j:,

xypyX^BK# (FH-SS) y&5o ^1-$8^A6 Bluetooth Z«0p]gg6#(7)
oomfijmem^Lytys/p&A

$^iTxv\yx^v\ Bluetooth Z^Aig^^mig^CloiAyfi:
m^##^T,z9y$)6o mHeAy(±, 1.6Mbpsf)^i&g^y&6o
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DECT
(x-f vSuun-KUXtoRiWatS) 

: TDMA

IEEE802.11
(*W LAN (MbiWttS) 

7<7tX^a : CSMA/CA

SWAP (HomeRF)
7<7tX*a : CSMA/CA+TDMA

0 6.1.2-23 SWAP<7)£*#t

© Bluetooth

Bluetooth 14. -trofliroSS (PC, yyy^-, PDA,
y-AlS^a ^o/4V'rroffigg«<OT-7ii(t**ST:ff ? r.2:* BtoA: LTM«£#-0'5„ 
Eor#$eis«MiiroW*7;-»-'C-fc53iy xyy (x/t^-Ay), 7+7(7^790 
|c IBM (*), T7f/l- (*), $2:<7) 3 tt^SnA/C 5 ttTi'itT'-L'arTjiyETgil’iXD^e— h £;ll, IS 

h*# 2 AtS/cAl'i!®, 1400 tt£ffiA5>ltls)El'^iST 77-71-7 t L-mEWftfH 

mfb^-XSr^-fSIb^otV'So AroSiilte, iA' 9fffSW<£»S2rll
y,A5EiAffi*-9 h,7-y'<DE-E«$*5i®c:4b-v'Tjoy, m*a«sv^9E.e,»'E>, fe**r 
X y A-Aa yTy&AfrSg^ai&feW'&i:®##^ Mil, PC^1W0#^/C'#-CA< , AV 
KA’/W-A-K, g|l)S;S«(#$, POS S*Srt>#ST8AjarxtEfflt,S.eS
nrt'5„ tti74!J A-A3 <S@3»{f»T-fSffl^y TKiWi i: LTV'5„

&##ICI4, HomeRF irlUE, HKS* y ti°yX>fflW7E|9A5S:A'fcd2i\ /KttAA'* y ty

X#e*< 6 6Alt (1600 ®/#) rfcd. e$<7»i<|5ElcjSCT 3 Xxx^S.SL-a'5/iS

yiliglxilifiigRI/i^-il'^/ed SEfflStiTV'd, SAA-xeySil$l4 1Mbps -e*>6»A 
l7l4*##{5i*#lcT0 A|6]/p 721kbps, A yAW^ 57. 6kbps A£> V ,*W15»l$fCti 432. 6kbps 

AA>5„ LA/SC), 64kbps (D#AAA$ASr#A 3 AA$/ke#*X=* 6. Sfc,
737-3 x—A'Asti»t°3Ay F y HifiitroAEAy F X —AiSSA Attti
*, EArtSSSil'CV'/e/poAffiSScOA—AAy (7-7t8SJl45i7tc4oTSfct 
A#ASAA.£.$S: L/eVOTA, H/W 7)@##fbe%#A6 C 6 67)lc#$|A A5. 2001
<17|2AyXWffi!4$5 ro#$6ggi: LTV'5„

$6. 1.2-1 1C, IS] C ISM Ay K&mi'A##LAN <7)#%AA5 IEEE802. 11 &#*A, HomeRF, 

Bluetooth mAA6#E&@%A5. croJliSSclfto, *A y yt, A 5A;A#® icigA
fc 9 lS]»Sc*Aifc y. CA4 9 ICE* 4*Si!#4t5 C. k Ai@mic*A6*#A:
< , ASl'«l*ip(tX9k—XA'COiilf • tSPfctlSSTvO'do
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6. 1.2-1 ISM/OK (2. 4GHZ ft)
HomeRF (SWAP) Bluetooth IEEE802. 11

%
2. 4GHz ^

9 \lk 0. 8Mbpsx 1. 6Mbps 1Mbps

723. 2kbps/57. 6kbpsx

433. 9kbps)

2Mbps
11Mbps(IEEE802. lib)

FH-SS

tDT.-'i? F *
y t">y# : 50 0/0.')

FH-SS

^y
EOf# : 1600^/#)

DS-SS
h 7 A

%#)
FH-SS

r tv
(CVSD$/c(j:##[PCM

#^{E)
&L

-fr 'y — iV (D
«*§

g# $25 g® $5

mm
50m 10m (lmWx OdBm)N 

100m(100mWx +20dBm)
100m
30m (802.11b)

or SlTm
"T — ^ 30mA

0. 3mA
** 1 W

■'/k'gmifX 4FSK (1.6Mbps)
2FSK (0.8Mbps)

GFSK BPSK/QPSK^jc^GFSK

T —f g|3 : CSMA/CA
: TDMA (DECT W)

CSMA/CA

ir Aa 1 rt (BSf-ft)
24bit network ID
56bit (^yi/3 »

## (SSoiEx HliTHE) a y

FH-SS (Frequency Hopping Spread Spectrum)

DS-SS (Direct Sequence Spread Spectrum)

GFSK (Gaussian Frequency Shift Keying)

BPSK (Binary Phase Shift Keying) , QPSK (Quadri-Phase Shift Keying) 

CSMA/CA (Carrier Sense Multiple Access / Collision Avoidance)

TDMA (Time Division Multiple Access)

####: Knzzfy, 1999.12.13 (No. 759) p!39-163

: http://www.homerf.org

4) MMAC

pfMMAC (Multimedia Mobile Access Communication System) UStS

Wirelessl394 ^rx hE°y^(b LTMMAC^>/<-^f±(DC0MMUNEr99aiM(:^L-C#^f5o
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a)

Y /<"-#R h (Hi/ — M* u y {£$£ £r Yf ft t "Y 6@ A iA&o^oo#^ ###:#{# y y y A^r R j# L Y
1996 2002 LYV^6o ^%YyyA^ LY(1^(D 4 ##

^i@ff LT^6o y(^W:(7)ff#F%&#E6. 1.2-2^^

6. 1.2-2 ¥^11 ^JtfESfiS

f^#m#
(m*k mm)

SHF ^#(3—60GHz)(D##^^ljm 30Mbps (TX^Zn
XYiBfttiHXY

V) til n 't
mUh'M&M lan (mm)
^ V#^(30-300GHz)(7)@#^#mL/:#^: 156Mbps (7)f^ 
mzn LANo TV

,Y$Wft#XX 
"M glE (D pfT

5GHz WibT^irx (m*k mm)
5GHz ATM ^(D##Tytyiyyy^&
0<Y-f—4^^ b^(D##LANo #± 20—25Mbps (DT/l/f-

XYiBfiYY:,f1":X

vy? (mm)
SHF^#(3~60GHz)(D@##ljm L/c#^ 100Mbps

Xy3>\ AV
y YXt:XyY##

^^(7) H Y y ^ »k LY##^-A 0 #B'JgR#rdmrelessl394m(D3^(DfY#m&M2L

5GHz

Wirelessl394 (7)yy-r A^Ox.6 Z ^,Wirelessl394 L B C ^

6 Z (k L /: d\ 1999 ^ 9 X (C L (ZWfk 2000 ^ 3 ^ kM ? ),

MMACY1± 2000 ^^g^(C###%^^^Y^)^, #-WrT^giE^#^#t@jLTV\6o 

imfrn#m^-e^60GHz(:Mf5#mt)^^L-CV^6 (^$U{b 2000 ^9^#?). R) 6. 1.2-24 (: 

5GHz Wirelessl394(DYY-^e^i-o #^mm&U^##LY (fBL60GHzY(Y#@L(j:fYr)

l^6o # 6. 1. 2-3 (:(± Wirelessl394 o
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M'mmm *r— h^7X-r

El 6. 1.2-24 5GHz Wi reless1394 -T > — v

6.1.2-3 Wireless1394 (D^7E
fcSiiS (M#) 13-40 (60) Mbps (20Mbps

^m)isK (#M) QPSK-OFDM, 16QAM-0FDM, 64QAM-0FDM
m*)fflw («#) #]$#7 #:#fk$l/2, 3/4, (7/8)

f-7"=3r+ !)Tft 52
OFDM^>^/^# (##) 3. 6 ii s,4. Oyu s
iJ — Y4 1/9—y</u (##) 0. 4 ii s,0. 8 ji s

16. 2MHz
ls!Ka^-vy*/uSaB 5.17GHz, 5.19GHz, 5. 21GHz, 5. 23GHz

lOdBm/MHz

b) F k' /y ^

1999^9^ 14 B-16 B^M#^^L^C0MMUNEr99(C#^LAN

b) lml&#C:60GHz^:

c) : 64Mbit/s UiJjIp]&tz.v))



#grOT3-—lan t LrimsftSiS-c’fcy, Mfrfahfr-V:

X 128Mbit/s ro«Sa<Si$S&itfii(LTV'5„**^'>XT^Ci±$#fi84ll 6. 1. 2-25 l:6i\ 
g«!i, 3 ifiWi{g&1fc£&Si-5 1 H<nT?Xx-tfX y bfmXb

50 T / ir xtK/f y h ^ — y 6- y h 7 — / (7 y 7 —1'7 M &f£^:£.h-
6. Tt-zxTiuy 5^6TmzyT^t mmics-tmL-vi'®
fblCfiKiALfV'5, ®ST^-trx7n h=vWcf±, flSB i IH C < |s]Bf?E0f'C*MIS L/c HS-ISMA 
*S**$t<b ITKffl U 7/1x6/76 66 QoS (7)miE&nT#6 L7U6. S b
ir, |B-]c-ws (uiii»i) e#&«%#a.-f-icemf67/ix^jr^% 777 7

-y 3 y(/)#mc(B j: /y/-$ 7

h7 -<5:6<]6fUffl5nTV'6e7-/-/v • 7r-f /Usai-inxT, • 9t<S»i77/ix6/y6 

raiat, ®S7iib6 6 i: *ss*-f ty ###% t |g|#(DaK7*m66 z 6 66# 6. $y 

% 7 y|±ilttSrt7w+) 5S® £ H60

/ ■? "J *? /ft— >^7 1*9-- y? ('f'2>$r--•>(■'.)

mm^-+fm

El 6.1.2-25

b) 1%#: : 5GHz ^

c) : 20Mbps

#± 36Mbps OFDM

^mv^TV^o OFDM^LL NTT «!: Lucent Tecbnologiesf±(:j:0, IEEE.802 #lt 

5GHz^-f^^ E##LAN(D###$&(:mm^^6o
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c)

60GHz LT 400Mbps ^^^#.LTV^6o MMAC F:^ 2001 #(7)

(4)

POF-IF F 6 LT(D##fkta6^(D—#«E LT,

IEC:T0100 [§|^^#^(DTyn—

1)

4':b5c 11 11 F] 10 0 ^MfffKH^O IEC/TC100 AGS Advisory Group on Strategy {Z%5
(t6y :x/<—(C#;#L^o

TC100 6 AGS TC100

b9 —f &#9"<#<k(D±#(7)#:E-(\ ^(7)17—/i^(D 1 

LTPOFXi^O, ^«kLT,

(7)P0F (/)#%_
7V),$ ^ ^

(t ^-o/cZ <h 9o

2)

—F9 —f A^T(DTy

n-y-c(i/>77(±#^Lyc^Tyv

S400 = 500Mbps L, 50-lOOm ^gmLTjo^ ,

2WCP0F(7)#i%-C&)5

K V > y'60S: 5 L/C'>X-T

LT(i.

- POF -f(7)^(7)(D#ig{k^(DT;yn—f-<k

• — y—(- #ifiV ''p(ipp'Cfc^)=r^>y y—

^«k $ % j: 9^< 7)^^TV^6 «k Z6T$)6o

3) m#

(9 U <b LT
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. ## = POF ^(7)^(7)

• v^72"A = T‘7°!J ?t—v 3 y

L;)' «9 #C IEC (Z^V ^(±#^(7)^ 0 ^(z-DV

C(7)yny:^^ FX,^(7)##^C(kL-C#-^^IEC/TC100(7)$a^^##^ 
flTl'5o 2000 #!^ 1 BZO^@-#^#(7)7mv^TC100#T(^SC100C^AW^^O#TLV^#: 

LTtyyzo

4)

0T LV TA (Technical Area) ^(D t, (7T[ZoV & 1 IT

7-c^6o

6.1.3
m#tmpi394b^99^ io^(7)77y^-C(7)^#eto-c#^L,#^«h LT(±g^ L< ^

V\ ^rCO/z^, ±(ZlEC(7)^(7)TC(Z#^i-6^^#

^C#^L/Zo #M6^6TC(i, TC76 (y-if-^#), TC86 TC100 (-7/C
#-e^6o z^6(7)Tc^(7)%m^(kLi:, i%T(7)^m/co

1) -7/h^/%:^Tlol(jP0F^yf-y^-^^L-CTC100(zaji'c

2) TC86(zmU TC100(zK#y^-h^mi"o
3) EIAJ^^XKy^y^LT^A, ##{ktyf—(7)^^{#^T#^m(ziEcm#(h'f6o

Z(7)^l3\ TC100

^l^(z^(7)WG(z#^i-6Xi^##;T(j:^:&()6^,^v^\ gfk<—h-f—(D##L ##

5d\ ^m(7)#^(z&^i-6f^-e$)6o

2) #%#fTWG(7)ilW##;0

3) #^(7)3^±^4F^ (1394TA#)

4) #[g)SI^(7)##ZNj (gk3fcSc#E)

5) IEC Ep^l##^, E^#M#^(7)#[E] L
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6. 2 POF ftilHb WG (5P 3. 2 HES+®B ©It** POF
6.2.1 mimtZt Ltz POF

500Mbps lOOrn^r^^^m/c-fPOF 6 LT,

POF#1gfkWG-C(j:, GlEPOF^#B U

*###(cjo^-CGIg1POF^^^, #^P#:SlEPOF, 

j=JZU(, -7/^^-lx^-lr—@POF(7) L/Co #(CGlEPOF

^poFc-Dv^-cd, ^7—(cc:'##

-7/L-^Ix^-t—M POF ^ GI EPOF Z^L$-e(C#6^LTV^T —(kC
a^6. 2. 1-L E16. 2. l-l-2(C#Ao

6. 2.1-1 n&t L/cPOF 0Htc

3%/^ 7 7 K# €se* Mom
m^omsiE 980/1000 pm ft] 150dB/km 200MHz 50m 0. 3
-7/i/f v-'i Ar—E 700/750 pm 159 dB/km 380MHz 50m 0. 27
G1 E 500/750 pm 140 dB/km 1. 1 GHz 100m 0. 25—0. 3

;J$S (nm)
El 6. 2. 1-1 Gl EPOF (DB&m*:* 
z<<7 h;u

2.5 -

m 6.2. 1-2 Wl^b^-E POF (7) 
HU

6.2.2 MP» (NA)
(1) fern

/<- (cA#A6 A:(D 9 ^15#RPT^-C^)6A#A5. % 7 7

POF (f 6 P # NA (±^: (6. 2. 2-1)

NA=sin0max (6. 2. 2-1)
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SI $ POF -m. t
M#, Lfc)fcro*^€*55n, 9„xK_hroA$T
AWL/i7tI±»Bi:jBIt6g«-C*^7 s/ KSC-Htff trSti5>fc*e»Sli*l\ cilJ: 0 , SI 
@ POF 28... b g6. $/c, *7 7^/<-A'S*^dj*A6
B#wttiW^I±^gWro« OEUcJ: 0 3t»*as«*-t5fcfe, 28,., tiTrotSH t &£„ 

#Blcjsit5AS*lj:x$/WD&;,UI:%v\ ctiiO#AS:*A^*A5 6. 8„„ iMn&NA 
i rofflf*Iiit(6.2. 2-2) -e*Sii-50

NA = sin 6>m„ = VnL ‘"Li <6- 2.2-2)

cixiiB#f*M^'A#V'lii"*AgA;ft^AS < <e5, 'AiT^SW

r jxj: O, POF rogilf-SS* A# < Eli"1"5 Z <h IcJ; 0 S*#A<7>
Ki'POF wffRA'i «T# k t£ S„

$A*Mo#(blcZ0, ftifjeAffttAiiPiASndrj:^-®fl<jlcai6iLTv5, L^LgAi 
BSElc POF lcj8VT,eMnE<bSrSgi-f"5tctt, si a POF roes-, >77 KWfi-roilJX, GI 
aP0F<7)J§£-g(i, a®Hf*S)fM»/cs,)rofi»Aft'g'tigsimcJ:5,TgffiT^S*.'E:SA6„ slot 
EtlMtlcM LTltl4L/'cieSl±¥B8 10 ¥$roSil$B6-eicT»6 LA(DA'*8x:'liSlS-t'5„ 

gi ® P0F<n^Pici±, 3Tai(oagf$^-&?k5 si rirgnrostiT-WiS^icS
(bA5/2», SWTifcd. =TSB±g'NA si Sgitu GI $ro NA (±, 7TSi
±«{iBfiSffwffl^t/io-ct'5fciit>r-fc5„ HiBT^roasgjztttf, =Tro(ier KAItL 
Am, •*T<7),iSro«ifMR» NA(r)ro«sHrtf-fcSit«ri\ iSt-KitteiHitS. 
3rfflnici±i!kwJ; olcfeg-fz, gi a pof -taiaAro^ii SPJJIWA
(6. 2. 2-3)7:'* 5n6,

n(r)
l-2A

-11/2

Vay
(0 < r < a)

n,(l-2A)l/2 =n,(l-A) = n2 (r >a)

(6. 2. 2-3)

22Tr(l7T4'/<-#±X,^(7)^|gm, n,(l3T#±(7)@t)T#,

(6. 2. 2-4)T4-XL6^l,5o

2n2 n,

NA(r)= | kw-nzf2 s NA(0)-y/l-(r/a)’ (r<a)
10 (r > a).

2 2-CNA(0)ll7T^/<—#±(7)^0#[l;^)^,

(6. 2. 2-5)
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(6. 2. 2-6)NA(O) = [n2(0)- 1I2]'2 =Vnf^nl sn,V2A

zt(6. 2. 2-5) 7)^^ 6/)^ Z 9 (C, r t*7 7 4 ^ 7~7 7 y KIWMfpJtf'o TX # <

GI@P0F(DNAt)NA(0)^^-^n(cMd/f5o Z(Dj:9(CGI#P0F(79^O#C(±3

^(6.2.2-6)^m^-C:i-#$^^#±MO^^#mi-6o $/:#, Far field pattern (FFP)(7)m'J 
^/rLNA FFP^(±, ^77^/<-(Daj##(7)^/<7-^$rm#^7)^

FFP 7#(D 10%C^6^(DlS^D A 28(D l/2(7)]E%^^o
/ct,(7)(sin8)^^(D7 7^/<—(D^O^r^ Ll:^#Ll:^6o

(2)

Far field pattern 'X 10 ¥,!tMA L/C POF fgMgct£WtEBB£ffl V Vc0

-^(7)#J^#IB§|g|^B) 6. 2. 2-1 5m (Df->y/i%7 74'/<—^r^v^/Co 66^6^3: 19

7 7^/<-(7)^O#ca±(7)lt^0

y7F-e@j#mmL, m#%(DFFP(m##mc#T6#^)&#J^L/Co ^r(7)|^FFP^:#l%>X

##i-5o Z^,j;0#L^^FFP m#

28max ,1:^^ ^(D#(7) 1/2

L^o
FFPA#^(1, f-8Ix>X^, 7^-/1% 0 lx-I%7X^^Z(9#^^^-CV^6o f-8

FFP^:#^(D#(7)^-e^6o f-8l%>XmA±(7)B#^^(j:,

^:m(7)FFP^(7)t)(7)^#^±^'r#T^5o FFP^#^(:j;c-C^#$^,/c#(i 
^#@±(DX7V—

/j A£f - o /C 21 t t ## t /^6o
LI A(7)A^(C j: 0 L/C GI # POF (7) FFP 7—f-&EI 6. 2. 2-2 (C^fo A^(Dlz;/i> % ZnLim 

n#e#t#L/C^L6, IEEE 1394.a(Cjo^TS100, S200#^<kLT##fk$ft
/c si glPOF

%GI ^POF (±^O#C7)^^0.3
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White light

GI POP 
Sample fiber

FFP
A3267-07

0 6.2.2-1 POF □ MI$m«llS0

.e 70

down
g 40

-50 -40 -30 -20 -10 0 10 20 30 40
Angle (deg.)

m 6. 2. 2-2 GI E POP <D FFP

6.2.3 ftlffllffe
(1)

Bl 6. 2.3-l(a)(C^$^L6 j: 9(7 GI # POP

61— K^nft tf (7 J; —i###(7 j: 0 -7-

6.2.3-l(b)(7^^^6J;9(7,

K(lft(f(7j:i9^7yKgR(7L^mL,

^•rr% Gi #pop(7)ft(f#^#+^(7Mi"6#mf^fT9 A%»(7, $I*&gi mpof gi

@ pop (Dim o K ^ ^

T.fi$-C-A2(7, (7#y6##Zn%,

GI#POF(DAlfm^(cov^T#$@^##^jcZ^o^ $T, #^^A#(:jolt6GI 

@POF(7)90"#(f^l[B]^TV\ ft(f#^#^#J^LAo ^^(7ft$^#^±^l^3^^77K

< , ft(f < ^6 <k#x_ 6^b6o

m'j^A&(7^v^-a±, $f\ 5m(Df-yy/L/77^/<-^^a^m#, A#%ea&^m(7, m

K^^7^y7-^A#^X)^ 20cm ^##@(7:9# LA, "B- 

7>yy—(1, 20mm ft(f@6^6Z 9^"7> Kl%;^2*(7^L-C POP ^rA(7)#:#;(7 5-6 

^7vp^-p\

^g(7)ft#(7^(t6 90"ft(f^l^7V\ ^fkLA 650nm(Cjo(j"6m#^#^emiJ^L, ir(7)^ 

^^^ft(f#^#^LAo *##(7jc(f6ft#^(i 50, 45, 40, 35, 30, 25, 20, 15, 10mm

bffi£Ltz0 1 [h] ft (f ^ ^$ij (D ®£ gl £ g] 6. 2. 3-2 (7^-fo
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Mode conversion

(a)

Radiation

0 6.2.3-1 Gl mP0F*<D=E-

^cV^TGi#P0F(7), f-^y/1%77

1m 25mm t ft 5 £ 9 fcWM 50mm <D n y K/'poWcWMJ

1995 ATM Forum, IEEE1394. a tC&itd POF (DWMt 
pof (O^iWi^M^feb \,XWLfe£Mz.b(vb¥\ C^ft'Cfc&o 13m (D^-y-f/vy

25mm 90° tiif £iSgE#Jt- 10 @m\ ti tf Su fi (D 650nm 5titi#t3£
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Bending radius
Detector( Powermeter )

(10 ~~ 50 mm)

Light source

Sample fiber
White light

90 degree bending

0 6.2.3-2 POFO)-0®lfl»^aiSS

Mandrel with 50mm diameter

Detector(Power meter)

White light source

0 6.2.3-3 POF(D-h0#lfm^m'j^m

(2)

i) Gi # POP

g miam&tc«% ^fM-cm e. 2.3-4

6. 2.3-1 Composition of PMMA-P3FMA copolymer cladding GI POF
Sample Fiber diameter An NA Exponent g

(a)
750pm

0. 0213 0. 252 3. 4
(b) 0. 0207 0. 248 4. 3
(c) 0. 0212 0. 251 5. 2
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Z(7 3#(DGIgPOF(C:&V'7#@iW#Z%0.02L 0.250 ^#7&6^a\ g|
6.2.3-4

0.4 -

5 10 15 20 25 30 35 40 45 50 55
Bending radius(mm)

*— Sample (a) g=5.2 

♦— Sample (b) g=4.3 

*— Sample (c) g=3.4

m 6.2.3-4 gi g pop

5 si g7%7/<—(iGi g7%7/<—C
Gig POP (7)37^11, SI g POP 

(7)3 7f§ 980pm j: SOO^im 7'&5o SI gPOF (D 0.3 j: /j\^V#7^)
6^\ 37@^/h^2^7, SIgPOF(D#(f#^#'|^^iav#(I:i-67^^^#7^6C<k^

2) Gig POP 3 7^%

GIgP0P(7^7)\ A(ft#^fg^±#<^66#X.6^TV^6o ^77, GIgyV77-A(D#!im

^0#c(±#L<, fg(7)##:5GIgPOF&##L/:o 
2 (7)^(7)#^ 5 2 #7) GI g POP 9 7 ^ (C j: «{) , GI g POP

jyv ^7^# L/z GI g POP (DWc## 6. 2. 3-1 (7) Sample(b) 7^) «9 ,f## L/z GI g POP
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600pm, 750pm ^ L, Z^^(7) GI #POF LT 1 6. 2. 3-5

g|6.2.3-5(Z7]<^fL6l(m#(f#^#J^(D^^:l%, ^ 600pm, 750pm (Z^t^A

$^6^E16.2. 3-5

cq 0.6 -
0.5 -

"0.4 -

0.1 -

5 10 15 20 25 30 35 40 45 50 55
Bending radius(mm)

*— Sample (b) Fiber diameter 600 

■*— Sample (b) Fiber diameter 750

m 6. 2. 3-5 Gl m PDF <D-\s\mm$z<D7 r 4'<-'&&&&

Forum&L)(IEEE1394.a, S100, S200(7)##fk(7)|^(C#m^ 

r#$^25rnrn(|)90"ig^l0[gA^(Zl6mA±#^0.5dB^

^JT, &$(Z%^/zAi&"C GI # P0F ^^(Zf^#L/z GI gl P0F (7) 10

GigiP0F(z#tA6iL6Mom6(7)#M^m^o

Bl 6. 2. 3-6 (Z^iz gj 6. 2. 3-6 1%, K&fT^/z GI M P0F 0. 5dB JDLA

T$)%, ATMForurn(7)A(f#^(7)m# r^#^25mm(|)90"ig#10[ElA(f(Zl6#Ai:#^0.5dB

V TLTV^c

L/nL, ^#%(zjy(46 lo^Atmj^&izjo^Td, ^m^LTa6^m^m^T^6o z^

^m^^6(7)^(13@3TGIglP0F(Z^mo#reA#Ll:W6o L 

X)^L#jgnT(Dl#;4(zl%, A^0#A#^14:(zdoV^"ai^^-K^#<mim^^6/cA, #(f

^^I6c W'L, Z(D#^#Ll^^#f4T(Zdo^Tt,ATMForum(7)&#^^!;TL-C^6ZZ

52



Numerical aperture
H 6. 2. 3-6 Gl m PDF (Dffin&t+tsimm&tOMm

6. 2. 4
7^—7^—7 WG 6^7 f — (7)#A#^#%(c#LT774'/<

6^<< , GI# POP (7)7%
frc/Zo 77^/<-^(7)^#A(C^L^T(l, 77-r/<—^±(7)#-f^, 77^/<^^(C^C6 
%l$, 7 7 /<-^#(7) ^L#C j: «9 ^ C 6o P0F#igfbWG(cj3^T(j:, #^L^^77K
f^ 750^ 37^5Q0pn(T)GI^P0F^^^<!:LT, #0#:,

(D 3%W(##

2. 4. MC^To ^#^(1, 652nmtc3§^:^'5##^#i-6 
<9 7 7^^—20m~100m (-Alt, 2m (7)7 7 

^/<—(c V #7 7^/<—^/i%y—(7)#l^ X, Yn Z%-?4 ^ d Ah°V'>g A—

LT^L. 2m 77//<-X)^(7)m#^#^^/<7-^-^-^l:#J^L^o
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2)

H6.2.4-1 pof

EI6.2. 4-2(C^#^#^(7)3T^#%^^i-o mv^GI^P0F(±3T@/^7^ F%t/n 

440/600 500/750 (^^ny/^7o» (D2##-C&6o

^mc^e^zcr^ y>x(czo#^L, A#g#oo.2 -emm
L/Zo gl(c^i-j:9(c,

[me.2-4-2 3T@//^7oso/iooo (^^o>/^//
MO#CO.3(DSI#POF(C^LT(D#ii0[#A#%[:^V^l:t)W-C^:L/2o SI@P0F(C^ 

v^-cd. ^cm#f[:#ffL#(7)#^(7)#mmA[±Gig;poF(7)^^j;^A#<, #T^#e3o^ 
fn>|C#L-n;L GI^P0F^0.03dB%-e^)6(7)^%-L, SlMPOF(j:37^^ 980 ^^n>

ZfLd, WnTNcj:

T7/<-#lB(:*#LTM^6Z(k[:Z5^(D^#^6^L5o GI^POF, SI^POF^ti^C^
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Normalized displacement
■ : Gl SPOF 3 78 500pm Q:GI SPOFzirg 440pm#: «MQgtSI£!POF 

El 6. 2. 4-2

SI#POF(D#^^(l, NFP(7)#g 

GI^POFd,
^ A# < z^6^ ^o TV ^60 GI ^ POF (D^# NFP

SimPOFfa]±d\ #fW^C 

«9 T#^(Da#(CjtM L/c%(DWc&^ C6 Z ^

A\

GimpoFii, 3T-^7yK#aia#7)^(Dm#^#g[^/j^
^(D#^^iwJ\^<^6o Z(DZ,!:d^GI@POF#=]T@& 500 ^fn>^L/c#^

^ Z^o/Co
~h\ Is] LT GI §ti POF (DtlAte SI

#P0F(D^^LZl9^/J^^Z<b^^Xl^5o (D|MO#U 77^/<—^T(D^—

K^ v-/Vy^(D^#tk#XL6^6o GI#P0F(cjo^T(±,
A#imnmo.2 ^^?#f#:-eA#^^/2^^^(mco.2 ^^9m#mo#rem#i-6t)(D^# 

A^^L6c -A, SI#POF(D#^a±A#f#MoWS0.2T&cTtm#imo##e--K#:y:/U 

m##j-e(±7T^/<-^q#:(:iav^A#z^#^<>^fki-6^#A6fL6o # 
I^CGI %A SI#P0F(C^Ll:#MO#'CA#Lyc|^(Dm#^O#[(D7T^/<— 

L/c^^:^[Xl6.2.4-4^7j;i-o ZCeii, ^P^0.5(DSI#P0F^m^rT^6o SI#P0FT(±
GI^POF(D#^(ai
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< ^6#ro]/i^6^i:v^6o

70

60

a? 50
"O

t^40

%30 
ti
3520 
3

10 

0
0 10 20 30 40 50 60

1 7 -4> ''—ft (m)
0 6.2.4-4 GI 31 POF b SI $ POF <7) titiMfi JAtfy O 7 7 -f / <-»&# 14

: si$p< 
»*C

3F(Zfc'

1

-h^SISi X__

1
1 I 1 i

- -

1 1
GI^PCiFICfcP

G<V8
t&mu i :

- / -

* < > i ► 4 > < >

-

0 6. 2. 4-3 Gl SP0F<fc SI S P0F©^7 7-f->U K/^ —V©i*6'

(2) JsbSititftfttt

gi ffl pof £. 9 ttiWSroiiSSATz-ytNFp)^*# < S*-5r
6t)>!-/£o/--c z MNFP 11? 7 T'*%*#&-$-%. St# A F)W6. SALT', 

GI $ POF <7)$E#*C>®lS*#6S#ttlw-OV'TMt&fT-3/t0 TtSIli 652nm ro LD £4H\ HIM 

^FWitiTic^i-siiy

1) 1WB l/>xiz£ 9 77^ZK»#^-i7)X^y FSlWRl 10 5 7 D 

>tl$. AW NA 14 0.1 eg ( h 7 >->-/<-(7)0$#:ffi4rS£)
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0 M ii5 94 E Zx d pi
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Displacement (pm)

5 0.05

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Normalized displacement 

GI-POF 20m
GI-POF 20m m##(NA=0. 2)

-©- GI-POF 20m mm#(NA=0. 4)

Distance between fiber endfaces (pm)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
Normalized distance between fiber endfaces

GI-POF 20m
GI-POF 20m S6E#(NA=0. 2)

—e— GI-POF 20m m##(NA=0.4)

m 6.2.4-6 gi m pof

(3) 7 mw#

GI#POF(7)m#NFP

El6.2.4-7(^ GMU

M^L-CV^6Z(k^^Xl'6o Z(D77^/<

77^r/<—K^#5(z 

^-C@#^#(l3T-^7yK#a(cy7Fi-6o

LTj:0 77//<-(7)zzT7^-/P
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Displacement (f^m)
-44 o 44

Normalized displacement

GI-POF 100m 
GI-POF 50m 

-©- GI-POF 30m

0 6.2.4-7 gi g

e— K# yXV j; KX)^

T7^—K#;#

##^{4, #j;0(7 7^/<—g4c#;#

-dr-f,

LX)^L^^6, POP

^T(l^V^#x.6^L6o POP

^^^-eil^^-K#;#(cmf6Z9^#gE#-e(Dl5m^oT#-e^6(7)(:ML, POP

tl'b^ ~7 7 4 — COfecfficjftifeCO V — 7. h ^ bt)'l^-'i~& Z. t Z. t

X)^6c
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6. 2. 5 ffHffittJft&tf
GigiP0F#IEEE1394, S400(Z*^i-5^^ef^(:^LTV^

6_hC, 500 A^D>(7)3T^-e^^^^6. 3T^980 ^^n>^#Ll:^6%$(7)SI^POE

^#^LT#^o 4^#, Zii,6(7)&#%7—^^CV>^WG, ^^>^-"7^-

7 WG ^ j: 0 P0F#igfk^6U((c, mmfk^fontT^g#^

9 7-^"C^)6o

6.3 U>t7 WG (5P 3.2HEIt@i(D$fflg (D h7>i/-/<-0)K^lzttS)
S400

9T6A>2:^3
d/^<(^^SFF (Small Form Factor) ##^(7)#^LT^67^^f-(^^#i)-xr7' 

^ 0. 535inch ^ 13. 5mm) aT(CLT&KZ^W'%(C#-^5E#-C&)6^#7f:o L^)4), 

%1^(7)PN 10.0mm, 7.5mm, 5.0mm(7)3MS#-C^#)/L, 10.0mm(:^^T(iP.\

o ^ 9 9 — ir* && COT;', 7. 5mm t 5. 0mm t Lfz0 7. 5mm CO h 7 > is—/<—

(:(±2ft^^5. 0mm(7) F7>i7—/<—(C^V^T(j:4f±^^L^o - ^^g|3(7)^

< ft#(7)^r^m#^#m?&ao LT1 mcMiWK

^m777"A^ LT#:^i9#(:xd-L-CZ(7)^ 07 F-^^B#L-CV^

4^(7)^##^<k''(?)Z 9^$n^^-C6Xi^^#^V\

POF «k#;#f#LTV'/i:P0F (iGI-POF Z(7)$(7)#^
-C^^^L/cZoC, #mk&;%/v/cBTo7^

(79^^L/z7 7 4'/<-^-e#l:Z^^(7)^##(7) j: , ^)6 POF
POF > LT#^b&##(c#^LTV'5-77^y/-v-f ^r;/(7) pop

6Z>^L/:o 77^/<-^@(if^#^^[mi:-e^5^, o7@dSGI-P0F(C#LT4#m^A:

V' 9 Z (k t #m LT jo< 0^9 T^6o

$/:, ##%(:#iEc, up,
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6.3.1 SJEAT<D-fiS:IJ3$
(1)

m z 6 z z z ^igi-6 L-c#mf^fTv g # y y f y y y &

Af^fbL^

(2) ix-y-, LED^(D^it^Myai^#%
1) (ICaNc

y-y—LT^, isc isc 60825-1 ^^60 zy##.
(±IECTC76(DWG^^L/ct(7)y\ (IEC825-1 1.0)&)o ^(Z»

i998 y^(i%^^^^^^ (1. im),

(t^fLTV\6o
825-1 #&(/% LED ^y-y-^^cm%-ee#LT^

6Z^y^)6o zfLCZ^T, %^m^(D#X)^^LED(7)^AmW^m(:m^^^L6Z«L(z^

ay, m#c,

2) 1%—y—(o^

(a) amm#

a) %W^b 100mm (D^efflfcfi'b^

® 6. 3.1-1 XMto&tkaLtoM'fc

w #j%Eizmv^^6§#o(7)y^yy:^m7!i^(DgE#

3 v 3. 1-1
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ae (i fpj —' T h T o

S 6. 3. 1-1 ajtlcm'&ftSMP £3te**'&<Dffi*

400~T400nm a < 1.5[mrad]
fifiP(Dg# 50mm<J)
JiUti'bnmfc 100mm

#A
1.5 < a < 100[mrad]

fifip(D@:# 7mm(|)
mui'bvm r [mm] *

302. 5"^400nm,
1400~4000nm

^P(7)[g@ 50mm(|)
±mfr$><Dvm 100mm

r = 100.
or + 0.46[mrad] 

100[mrad]
[mm]

fzfz. L, 5mrad A#Ti 3 ]) 7— h LT^AM#' b 60$EPE 2m COfiffiT 50mm(j)

n 'TiffinATAT/^17'—JtWi'ftL’t'To

c)

400-700nm(D^7^2, 3A(DI%—if—IC^LTII 0.25s. 400nrnmT(7)y—If— 

C^T^T(D^^iATT#mi-T 400nm if-(C*LTIi 30000s.
_l:EJTff(7)#^T\ 400nm l 0 If—(C#LT(± 100s

(b) 7 7 7^flt

7^7 1

7 7T 2

^ 7T 3A

7 77 3B

7^74

L, dfT) j: 9^^#TTt) MPE'
T#%6%v'o ^
(D#e/<TTy^
#^(^#$613 400-700nm) L, CW X(i/</lx7-T- KT##f 5#m7j(7)

^ m i ^T B 6.
mmT(g#LT^AT'&To 400-700nm(7)y-1f-^:l:^LT(i,
#z ^ T m 6.
l^(7)y-4f—^(cjyv\Tt, 7 77 1 (7)I%—if-A:^@[%L/c#^(klRl^(7)P$

^)To
l^—-^'^-^.(7) h"'—1 t EMTlWW^r^tt T0 t^^LAfi^^TfcTo ^
—1f-^md±, $/c, ^(7)m^%:BLT7

• u—if—Atfllt^n&7Fi~\

MPE : Maximum Permissible Exposure, #Agf##Am
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f6o i/-Y:yf-'MmWS&'^-C;b6o
IS Ltzv^/^ • i/—-if—^tih}|ff|| p frTjk-f-y^</i/§r^g(c{\ht^('ttittV^ P)/^v \

1/—tf—7) ^7 7X^)lt fiJ£i.T7i)# 6. 3. 1-2—6. 3. 1-5 O 0

#6. 3. 1-2 ?7X 1 AEL2U^;U

##M[nm]
t [s]

1 X 10"3—3 10—103 10^—3X104

400—550

7xlQ-V%[J]

3.9xl0-3C6[J] 3.9 x 1(T7C6 [W]

550—700 7xio“V75c6[j](/<r2)

3.9xlO"3C3C6[J](Z>r2)

3.9 x 10'7CjC6 [w]

700—1050 7 x 10~V75C4C6 [J] l.2xl0^QQ[W]

ooTf7oLOo

3.5xl<rY7SC6C7[J] 6x 1(T4C6C7 [W]

1400—1500 4.4xlO"3<025 [J] 10"2 [W]

cn O 0 1 00
 o o 8xl0"3 [J]

#6. 3. 1-3 ^7X2 AEL L^;U
Zg#W([nm] f < 0.25 / > 0.25

400—700 7x10"4Z0,5C6[J] C6xl(r3[W]

#6.3.1-4 ^7X3A AEL b^U
t [s]

0. 25—3 10—103 103—SXIO''

400—700 LA X o ■L

700—1050 3.5xi(r70 75c4c6[j] 6x 10'4C4C6 [W]

1050—1400 1.8x 10"2/0 75C6C7 [J] 3x 10'3C6C7 [W]

1400—1500 2.2 x 1CT2 /0 25 [J] 5xl0"2 [W]

1500—1800 4 x 10'2 [J]

- AEL : Accessible Emission Limits „ <(
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V9

Jx
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13VO%lf^O) 9-

2 #o i Wi##W%M/x 6>/Wi(/)fi^4/Ka) 1 -

#^.^(2)zLYrTfM/^/l 13V 94-#-)—^—^ ^ ^4/v/l ^ 6, #W ^01—00^ g#
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(oot-i > r > ooi?)
(»>[pejui]ooi) 
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lO/[pejuj]ooi
u,mD/0

I

3

(oow>r>osoi)
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(oo/.-r)cOOO01

D
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[#] S'O
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3) IEC 825-1 CDC(:j:5f7;%#U-(D—

4\ i^#^650, 850, 1300, 1550nm(D4#Dy—

1 100s TAEL

9(:^6o
iSStnm] AEL L/^/l/ [dBm]
650 : -6. 549
850 : -3.549
1300 : 9.472
1550 : 10

TtL^iL(D##[c#i-6#J^{4:^T(7)Z 9 (:^6o 
Z&#[nm] X
650^-1300 : 32.34mm, 7mm(j)
1550 : 100mm, 50mm<j)

zzx\ im,fi'bnitt>'^J.Tn^,(y>y<- h5>*)lc®oT®c#f LTV'-5 ^-f5[,J=

dp=^-p, cos" aia
2/r

(/f :
P{ :
0 :

n fJ cos" 6H = 0.5 ^r#/ci"

ce8023)^it^LT# 6.3.1-6

fc Tc^L, ^m$r%^@:^150nmJ^T, 10° 1550nm <L
1300nm (D AEL 5 t, Imm^CD#^ 1550nm Z 0 t» 1300nm (Djj

^ilTV ^6o TltlJJ;, ^DtiEfi/^ 150jim £l_t.(D t # 400~1400nm (D^r^JSip

6. 3.1-6 mtom&UIS C68023) t(Dtt$ais—f-1&ttft 10° tfcJZ)
#$6 [nm] Class 1[dBm] Class 2[dBm] Class 3A[dBm] Class 3B[dBm]

650 IEC 825-1 CDC -5. 3 1.2 8.2 28.2
JIS C6802 16.2 25.3 32. 3 52. 3

850 IEC 825-1 CDC -2.3 4.7 28.2
JIS C6802 19. 1 28.8 52.3

1300 IEC 825-1 CDC 10.7 17.8 28.2
JIS C6802 23. 1 32.9 52.3

1550 IEC 825-1 CDC 11.2 18.2 28.2
JIS C6802 30.4 37.4 46.4

6. 3.1-6 ^r\E\(D$tiJlziot i^—if'—^fi<7)^^:l£2p#\ ^JL^T#L<

‘ JIS C6802 : IEC 825
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DVDm(DIx—f—^POF (PMMA) m(7)h7yC/-/<-^IrDA#(7)#[%(:#LT(l 

X)^ D (D^#X,^6 <L

4) ^ ck ^

825-H:MLT, JRAT^

$X»^X)^cXco

- IEC 825-1 liLED ^ X)^D#LV^(D«L^6

pp i vi xd" L ~C ?i A cF X^%/WXi^ <fc <5

(3) (IEC, UL, NEC)

IEC, UL, NEC(D^X,^MMm(cML"Cm%#^A#L:m(D^g^^T'3X:c 

MLTem^^Tv^#, h7yix-/<-,

POP, 3. 1-7

1) IEC

IEC335 Safety of household and similar electrical appliances.

Part 1 : General requirements

popu:imM-5t)(7mp, ^

^EALT^6o

#6.3.1-7 114
m If g ES&VMiiSi* sue
l Scope ssffl&vsEffliiroesE^roeeto*®:. «««* 

%. SttWSfc, ($8x?
Z 5 t^!£f-t-£tiTWjH'fc<7)t± 

®H^I-)„ Sro=p^>SroH 9 roAM^T^Sigl-StSSsP 
J:oTtfc?>Six2>*a<75fel^*®i9ft90 (£§#«* 
v 'f /umgmAmw#i-6 z t. th

t imam.
2 Definitions !g*(C*J~f SfSrtf^S : ? 7* 0, ?7X01, ?7*I, 

?7xn, 777inttM. ^%
o

T

3 General
Requirement

LX:

tt^r^o z t tf&m0

6 Classification ^7^01, ^
7^1, ^7^IIKD^-fAXi4:#L^(tA,(i

T, P, C
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(IEC529 T#^)
7 Marking and 

instructions
if. C, P

8 Protection
against access to
1ive parts

(ja#ftf^L-CV'5«SSroa#tt)i©g|5fi, hb*4> T

10 Power input and 
Current

)£te»± k a* mat-r
-5SS#aEo SiiTv'5S□■roSte

T

11 Heating r. IS A^-ei.
^M$K?Bic*ori4*67kv', (59)

(i. i5x$»e*AA) -cwrd-tir^o

T

13 Leakage current 
and electric 
strength at 
operating 
temperature

1113.2% 13.3 ^1C% 9.
T

15 Moisture
resistance

15.1.2
15. 1. 1 9o 16. 3 If (DM

##!1 IPXO
mil IEC 529

T\ P, C

16 Leakage current 
and electric 
strength

M^#K#11 16. 2 % 16. 3 9 0 T

18 Endurance itAtsrm-r^xmkm.mtwi2i2Stii 
n*¥*ih**j*o

T. P> C

19 Abnormal
operation

ric± 5ast

?##*##. *r@ss
IcjoV'Ttt. IWlWfi^lS*, fStittt&SSfc,
i fc (4® 1^ ft turr & <n&-e«m i f&rn ttM r-t 5 c.

(Mdn-SJ: 5 Ic&oTV'dzK

• mmms^iAAy-ev'sm = 19.2qt 19.3 j*
• S$SlJ|ilCOeiJ#$E*«X„rV^E$ : 19. 4 j*. 19. 5 J$
• *I6E$<4 iL/tiS$ : 19. 7-19. 10 J*
• : 19.11-19. 12 Jf 
*SS„ ^ix6l4(5rz)ia»iiA$nTV'd7)4c J: y £.sio$

T

21 Mechanical
Strength IEC68-2-63

### 8. 1 % 15. 1 29. 1
z<ko

T\ P. C 
*1

22 Construction
##fSS

P, c

24 Component fM^p°a^^iiSiEc LT^
6Z^o M^##(lg#&C; 24. 1.1-24. 1.5 %
IEC730 ^^Mlg#%^)i9o

T
*2
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25 Supply connection 
and external
flexible cord

=*— KM HI LTCDf2izk'Cfo5^ 
f ? -&0( POF (E #A 5c
• MiAPCDfifjq^flfit : 25. 13 11

^lcj:5) M*i-5{%#:25.14%
- f#A#(D=]— : 25. 15 %

P, c

27 Provision for 
earthing ^77 01 ##. ^77 i «$<D#jy!nTi6&*SlS5]-lti8S5

*lc#K5tLTl'5c±:„ yfltBU,

T

29 Creepage
distances,
clearnces and 
distance through 
insulation

tiBigii. t vryyx&vmmmtm-tz&fe', 
a*asnBn t $ nfc^*as» t «miss*
iTo

T

30 Resistance to
heat, fire, and 
tracking

sn^^sfigBpBntostBtt. #-kmx-i¥»sh

t:-if,rn<>J'>i\l-j\ -Xt'4-:fi.V-#)£¥11;,. H rtdft H
roiSKt Hi»(c)i6v '¥-/vEAlstSt #*## (## J). 
yn-vj-nm aim k)

T, P, C

31 Resistance to 
rusting

Lttmg-tzmm^m&izm-a-ezte < *5 j;

*v\, m»Blj:B2g|5(c-tES (*¥$19$)

T, P. C

32 Radiation, 
toxicity and 
similar hazards

2 gflKTSS
tn p, c

*3

*1 : 0 LD/LED

*2 :

*3 : POFfF^. ±(f^o

2) UL

ULm^MH@LT(iUL817, UL158L UL1685 MHHLTm##Mg^i@L^c UL817|±, 3$^^

POH:igmt)(D##<\ UL1581

K#^gcMi"6E#'r, AAx#K: pop y—y

/U(:##(:T^5c UL1685 %

XL-CL^6o

• VL1685 Standard for Vertical-Tray Fire-Propagation and Smoke-Release Test for 

Electrical and Optical-Fiber Cable

T" X biS-R t LX UL Vertical-Tray flame exposure t FT4/IEEE 1202 type of flame exposure
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#6.3.1-8 nmmttmzti&fli
nmmm fin

UL Vertical-Tray flame exposure 4-11
FT4/IEEE 1202 type of flame exposure 12-19
Option 20-25

7X1" UL Vertical-Tray flame exposure (DIKII £ryui“0

6. 3.1-9 UL Vertical-Tray flame exposure (D##
EB

Vertical-Tray fire T"^ F [‘Ifot
-y/u (E ^7 % /<—/y—y/ucoy ;<—

(244cm)
b) : 95 rnFXTo

a)
b)
c)
d)
e) ir — XIRS 'y^V'-U

MiEMXst El 6. 3. 1-2##

7X\Z- FT4/IEEE 1202 type of flame exposure

E 6. 3.1-10 FT4/IEEE 1202 type of flame exposure (DffltW

rlS EB
iiffl Vertical-Tray fire T"X b tdjdV''"C^ik^^tT>'ir—://VCO||g|t::xT LTIE^^y 

-y> k ity t -i - v'Sij-fcWS;©® Lfcffirofi
^gtATV-S.
a) 'b'-y/V^y-^roKS : /<-r-B<7)Tto>ib4y-f- btiT.
b) ttltidtLfcSro^* : 150 mUCFo
c) : 0. 40 nf/s UT„
a)
bi m&my-K&mme
0 issstos*
<ti @fiij$se
e) r-yiRS-yxyA 
i3toicp#gi$fEfci30

SIaeS# El 6. 3. 1-3 #R8
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(El 6. 3.1-2 
U
L V

ertical-T
ray flam

e exposure (Dt
X

45hllh(H43mm±25mm)
NofflM 24' K 24* 
(6IOmm k 610mm) 
boll* centered 
over coble-trey

inMlKUUmtflmi)
4SbSlb(M4jmm&:*mm) 
5llntlln(l295mm*29mm)

*2* * I /4*< $Mmm *«nw

SM201M

/Mkieih
ear*"^

•Witih
[I*3eewe*#*m)

1 - Endosure oonatruetod of concrete blocks laid up with mortar. The blocks are to be nominally 8 In high by 16 In long by 6 In thick (203 mm x 406 mm x 152 mm).

2 - Steel-framed wired-glass door for access and observation. The overall she of the door Is to be nominally 36 in wide by 64 In high (0.9 m x 2.1 m).

3 - Square steel-framed wired-glass observation window (s) nominally 18 In (457 mm) on a side.

4 - Truncated-pyramid stainless steel hood. Each side Is to be sloped 40*.

5 - Collection box with exhaust duct centered In one aide. The box Is to be a cube with each lace a 36-in (914-mm) square.

6 - Cable tray mounted vertically In the center of the enclosure. The tray base (stand) Is optional and Is not to be higher than 6 In (152 mm).

7 - Air-intake openings.



CABLE TRAY - Nominally 12 In wide by 3 In deep by 96 In long (305 mm x 76 mm x 244 cm) with 
steel rungs nominally 1 ± 1/4 in wide (25 ± 6 mm) and spaced 9 In (229 mm) on centers.

BURNER - 10-In-wide (254-mm) ribbon-type burner with an air/gas venturi mixer.

TRAY BASE - Optional 6 In (152 mm) maximum height

Open-ladder 
steel cable troy

Lengths of cable 
wire-tied to 
cable-troy rungs

96 in
(244 mm)

Burner

(305 mm)
(76 mm)

Troy Base

S3666

HI 6.3.1-3 FT4/IEEE 1202 type of flame exposure <7)tX HS&

3) NEC

NEC (National Electrical Code) NFPA (National Fire Protection Association)

#6.3. 1-11 #NEC(D$#tMr(D/<-t; ("<-

NFPA70(7)#^,-f#AK
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*6.3.1-11 NEC ±##l&
$ ijfg/^S— i/
1 General/19-34 -am nmt, mrnm^mt
2 Wiring and Protection/35- 

104
3 y-fey K iSSME

3 Wiring Methods and
MateriaIs/105-210

4 Equipment for General 
Use/211-308

5 Special 0ccupancies/309-
432

MM,

6 Special Equipment/433-500
7 Special Condition/501-532 XTr^Eiztol
8 Communication

System/533-560
ilfBtim, 7-^, TV, &3E$

9 Tables/561-618

*¥$ro$9ST'|j: NEC y( -y? h9y

y-/<-cr>$—9— bti'bjt
LTV '50 tztz. L 4 $7) Equipment for General Use ILIi—tixs^fSIElEUlxIfffl 1LH LTS^it-T 

fcU, it hyy-y—LTI2#!§T*#3i:#;LTV'-5„ rtTr-('< 

-l-MLTfi*—7 — Ki LT9K ZbtfVZtZc *6.3.1-8 (Lli3t7 7T'<-T-7'/K&,LTT 
- T> & 1MST 5 ?t A roet n STO-f- 5 Eifi<z>«$ £^-4-,,
4# 2, 3, 4 *rop*381^iS», rfc 1-7 POF, ?-|lM LT#%t*5

*6.3.1-12 jt?7met
Article # fNW
770 Optical Fiber Cables 

and Raceway 6i"6o Lt 0FNG, 0FCG, 0FN, 0FC
frfo 'O , t IT 0FNP, 0FCP,
0FNR, 0FCR&&

'^$)6o <k LT(1 UL158LUL1666 ^
Sf IT 3 S Wiring Methods and
Materials 300 #CO#Cf) $ friX
V'6,

tiTroftftlcp^LT^iSimSrffofc, Tti6(±**fiS*E=BDiL J: y 

T i SrBSit’t'•S/tcofcvOT'fe'So Jfe h 7 V->-/<-a^tta^MnDp«^tzm.^iAiii6±)hbtl
LTISdndT j:lc/£5„ #m{bmf##icnv\TUit#lcUM#zkv\A'i 

W.&ik'fZhM'&ftH' V TL^-n'fPD (LftoTV'-ST ££;t«LT:)o< Tili*Si%x
o
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ee. s i-13 gaaaa

«EB

♦aeMiiie^wro^e&meffl^a*l, *Ea*amcM-t-5#/x*
*17*5 Z tlz Z 11 @ Wi* 5i£
#. WS*SiafflK#<7)tS«$* («S<73««, MrtBeEfcBrt*®®* 
Stroifi$, StSroS-S-rolfB, «$S*#§0, &U=E*roS
titti*s»bnr*jy, r*#s*simasefej ^sits.
*«roft¥#W?iJttSrf*»L, 6 6IZ, *
%X¥#(7)X$, Wjt&mSffl£$$l*5Z irlzloT, 4>#<7)$*5r* 
#L, k**T&#:(7)Bll:&B5Z6&g%&*5*#-C'&5.

rmmm&j 5. it* re«.s«izM*5i$«*»SrS»5S»j -eSJiiStt 
sftSftKXSP, y^aygEEXP, ISEBrtgfi
m t liaStSSS <t ros$$ t $ *r v' 5„

IlIxiF ppSX$t1j *9 ii: aaffis-rosig, m*#&mM*5ztizj:i9, mm%a%m&iz 15& 
im&m$#<D*t&R**3z teg*t*5*#-c&5.

S115fc f±«¥ *)£* ® ft ® ffilfi #C?KA > 5j * T «Flz felt X tiff * 
ro%¥*5#V'*S¥BBBX%oTgtfer*g»t)‘btLTV'5 rep#es
fflp°pj £V'V\ ^F@fll'Sv,fflppj29.^1'|7)®Mffipp5f Zj^SM^pp S 9o

am (c/g (t mimf- 6 ^ 6

n b pppM^FJf(^r m^tix v^Q

6. 3.2 h7>->-/
#¥*l±±tz£&#8¥roffiiB(zov'-t8J;t-fMlBU S400 yyy-y-^-^wigfflpTigtt* 

lot. -tro***, 9MT«it*feil, *$MSxr-gSt: LTV'5 h^y-y-y-wSip^i LTtt 

x. 6 nj W&.& fc

*¥$«, y yy wg #»n Lrv'5$lro ? % 4 6 it h 7 y->—^-SrliWL,

(1) SJSIB

m^S'afD'-8 6.3.2-1 lz^-t-JSgro»J£*e*lzJ:o-cffffiLfc<> zhbco^SI 1, ty 

y->-/<-rott6g*5J:0=ti*{l:(0fc»roX*ti:ESr$e-r5_h-e#i-S$^x*J*g-e*,5„ $ 

/z, z* 6z t51 m t, ®8roi8;ftrij"C-
tt'it6g|6]±7)5HStj:fcrotlz^ne.tvd, ¥roi.ffi»z)\ lf*P0F

tiT, # SJ £il g IZ'ii,'TEE*5„
0 aftitm*

--flxlz. ftig*eS<7)/t»lzl±*titi*7)SS*5tL5„ L¥L, A(omiz#*5*A% (T*ir
-7f4)
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Z--m, PMMA 5S POP T'gsro 50m #5 ±0= 100m -SiCfiTtttj;':* t' Z J;
V'7)\ itz, arofctj5

2) ItiUtifoB
ftggftea^-c-tt£\,\ im

Xtt!A£*£ < LtzkZIZ, #1:, DVDfflLDSrlgjt
WHTffli'fcOi, SiSEI97)‘>E L < &61*|6i^hi><DX'+'^t£
WB^^-ST-fcd.

3) jfc'hSiaTfcAA

»E#eSro/c»^!±SiSSlb/i'^=TAT-fc5)„K#h7yiy-/<--ea.#6<)*«S^#l/EL,
50m, 100mea<^«TS&#Mi-6. ;®M*5rKSx.t, *ttiAro<±1**S:Sr5„
4) Jt*SfH*AA

EiESMgiEmA S(ag^<aft1-5*'i*9*^«ISL-tfc'<^S^fc60

t(c*-50
5) S${8®Hfl Vo 7, 5-27

l7y->“7Hi, tiWSfS^ro^y^-y^-xPBT'fcdzl^, am, /J'S-efc-S: <2 25 
/J'Sftl^Jior l -oro 5 7>->-/<-rtr*iiH8SlS<b$«gi^ffiSL, t:fig:5 

SSfaFfl^ ox 5 —2'25<C.'E£;h-"tV5tl 27 ox h-^A^ViS-g-li, SN IttiMST LSffilS

8 6.3. 2-1 hv>v-/\*-®J$J*S (SI)

No. j* g SJ $ * fr H

1 SfMttiA ^^-yya^^u-c doio—
(&2)

2 a LT(2^-1)
:2 m, 50 m, 100 m (&3)

3
#/J^faAAA
[#-^#0 # (BER) BER

= 10'- «h#6%AA&##)6o]

ea^ : NRZ, «®7y27'Afll|-(2l5-l) 
»y->3>i fc(2M-D 

jtafsai: ##f#

4
St ASfHAAA

# (BER) BER
= 10'- «k^6^:AA^#t^5.]

i5m#^-:NRz,
LT(2^-1)

5 oiofMI v7 D X h — ^

T^mfagR^SOO
±IS No. 3, No. 4£tSiJaE?A6o

nx E —f ^i'6o
37 t=z x h — ^ 60 (8:4)
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PRBS2I5-1 

500Mb/s
in 6. 3. 2-1 aHIftmaifli

500Mb/s

^ —X

H 6. 3. 2-2 fttiJ *»»*]£

g| 6. 3. 2-2 (CjoV'-C 0/E

L^tX -f 5^&dS-^#(c;Bl'6:h,T^5o

:\n -f—9

m 6.3.2-3 #/j\ -
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LI

#W@ t unut' 'ZZ 1 X nnufr ‘ST M •

m#p@4 /< n/:

/2<Z4 * ^ Cl if sdqW009 -------------->/—

+Qd-Nidx:cf,/<--------------

(SM 3dV) 3I->/>/^4 ai^sdqW0O9------------</>Y,4 Q1 •

ai e qaq-------------------- m%% -

°9^J-#E 0^001

'OS °9<$J_wrfOSZ./OOS-IO

(10)

°^n 3W 4 4 a>mu zco^S'L >QT^ ™o’S-^;q yyflgI}^£iaT* v
(T

°9q:#^&k^08T C,^?^#0)SUZ '?94->^#'0

°9#^sP?%9^;L?%9^Y3^#mg:1&#20H-c#lglOt-Z'E-9m

^e^-hyunr9m

3 X —c#IMJ

— >z—/3/Z 4 4 -->Z-- /T 4 4



a) i£(a ytlhtl
L/c LD LD'ZMW^EKlrB

jf-fsr t^nT mX‘ibZ,Q LD b POF(DMl:i±i/>X*Rmwt#Ki*@A-&*iA/:.

- ZT!±, 100m6i$j:V'9 g 6<j£^S. L/clS$, 500Mbps, PRES 2I5-1 <b^-{S£B#12 -4----- 2

dBm 9i;*SL/;0 r roa: set.ffitSrBLfcz i: li,

g|SX:'(Dj$E#*"t-fc5„ GI-500/750 l± SI-980/1000 ii*y<5i, t 5 - b fi'
*LWdi/)-efc5 (ar®«< /Co/i/fltT'/jK , NA t)/J'$<*ofc7t»)0

2m WPOF &mi\ LWlP,Ty/<f-y/'#< J; bldt/ci:

-xi-0f£<7)*aj/i/is#ibtL5 J: 5 icLfc„ PRBS{#^-?*m*&m#L7h#, ri Oj

b)
6. 3. 2-5 ~ 0 6. 3. 2-7 !Cy-fy $/c,

6. 3. 2-3 ICTpf-. PRES 2,5-l "C, »JSB#|C1± 0/E -f /P?- (531 Mbps

ifflb'/Co 7 7-(8-S 100m

Ido; 'Tit, < E#|7FI6T-fc-D/-c,,
0 6. 3. 2-5 -C/mL/:2megB*d)Td'/<i7-y|j:tlb5/viQZt, 0 6.3.2-6, 0 6. 3. 2-7 T*y 

L/c50mei$BSroyd'^-yt)-H>MVT;#o'l9 , 4-HHm Sivfc el-pop /p S400 i: Ltttffl

•c # 5 a? « * # l x i' 5 r. b & mm X’ # „

6. 3. 2-3
if? 6. 3. 2-A1 6. 3. 2-A2 6. 3. 2-A3

7 7^ (m) 2 50 50

j^'SImThI t° 7 ^ (mm) 5.0 5. 0 7. 5

*m/i (dBm) -3.0 -11.4 -10. 2

(dB) 7. 0 7. 0 7. 5
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0 6.3.2-5 XtiitiXW (2m EiiSi)

0 6.3.2-6 (50m ea«)
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0 6.3.2-7 %£U2)&fl» (50m

c) H/h • X.bI$Pr1 9 c3 ^ h — 9
0 6. 3. 2-8 (CoT^^T b

/<—5. Oram "CfoS.

(a)
20. OdBm (BER= 10‘12) X'h'itz 0 (b) 500Mbps TibfE^-ti:/':: t # «9 sFX\

Ht±^(Z)tl^it0OiLfco (ch (d) 90 s, 180 Jg&lkZlttz b (Dff
^o#-e^5o

rcD^, i^rffOT^P:* 0(Dt% 1.7dB, 90 &(D b # 0. 8dB, fiffi 180

0. 6dBT&o7b.

m 6. 3. 2-9 K&gfira t° y 7. 5mm t° y ^ 5. Omm <b 0 x

k° y /S(f ^ 7b.
#±^A^7#+t (cc^T^ ^

0i»jmi^of:o
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(a) (d) (c) (b)

-25 -20 -15

T^AA (dBm)

m 6. 3. 2-8 h-^7 (fc’yT 5.0mm)



(a) (d) (c) (b)

(c) (## 90^)

(d) (#fB 180g)

-25 -20 -15

(dBm)

0 6.3.2-9 1—^ (fc°y^ 7. 5mm)
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a)

6. 3. 2-10 ~ m 6. 3. 2-12 l^-fo V H8 t9 V ^ 5. 0mm (D h 7 >

HI 6. 3. 2-10 (j\ i^fSP^ 50m-P0F PRBS2,5~K t"

7 F1? — 37 U — "C'fo&o
Hl6.3.2-ini. m^fa^^lOOm-POFT^L^^^^fa^-e, ^m#^lPRBS2"-L

[m 6. 3. 2-12 kL lOOm-POF PRBS2^-L

b" y F317-7 v—T^)5o 

a_k(7)<k:b% , 50m 100m

HI 6. 3. 2-10 glBttft&ft (50m Eil, PRBS215-1)
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me. 3. 2-11 SMSttftiftft (100m PRBS215-D

e) $

ox 1.5dBJ^±$)0,
7 — PX/vyx-7 L&o

SI-980/1000

W'L, GI-500/750 T(±^[%#^^^
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fkWjk^^^^#xL6o

2) Bf±#J^^:

a) %#j/E h 7 2/ y—/<—(7)#^c

©

PMMA ^ POP e^mg§^i-6^ P 7 yy-/<-(D^m(C(l, =650nm CiSV^

^jaX)^%#(Dmg^fk^#9m#yy pewjX6/:Aic^mmm^/j^y

^(7)&"m'6(7)Zn&V\, CAN (C/<y/r-^yX$^^yT\y^^^X K

#inCO LD "C ^ 5o "^r(7)#tt(j:^ ^>L'?feWc$i^k : 650~655nm(at25°C) , IlfEiltfiC : 30mA(typ), #

: 0. 17nm/t:(X-^Eg 0~60r)T&5(yfflt)#f nX#),

LD(7)%#A&, POP (7) 3 T

@jyZU<NA#^#gL, LD ^ POP

©

500Mbps ±#^3T^^#^POF^(DM?^

^@iP^X^#A<kL^#^, #E2#(lPix'-K
X7(7)^(c^6Z«hX)^,

f(l, Si-PIN-PD(PD)T^)6o fP^/^X^#ML, Pyy^.
y k°-xy ^#x u %y xaiA) ^ po <L#(c CAN /<^x—L^o
3M^|W]cmaP: j: ^, PD t POP (k yyX^^pLT^L^

® [E###

Bi 6. 3. 2-13 (C[gg&#Wc&^i-o

i^flfhiKi, LD t LD l^UltHl^^OcfcL/APC (Automatic Power Control) [nlES'CfllhE L,

PD t TIA ioi:!/ 2R (Reshaping, Regenerating) ##b[E]^T#h%L^:o

^/c, +5v#-mm^L^

P0F3$f f—LL ^/yX-y^-^WG^fPL^:^(7)^mw^

W\\1V^\± StnmTfcdo m©Mht 13X24mm(7)[E]B§SE-h^i$]@^L, t°yEBtt SFF(Small 

Form Factor)(C##Lfy LDjoZL)(PD^'atfP7yy-/<-(7)^f'YX(l, ^]14(D)X46(L)

X 11 (H) mm "t: fc 5 o

MfLL/c L y yy—/<—6.3.2-4
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0 6.3.2-13

E 6. 3. 2-4 mm# ■
rmm ##

W]ftMMMJ± Vcc-Vee 5V
Icc 190mA

LD Ith 31mA
lop 39mA Po —5m%\ 'LT'7°/P^PLj

Vop 2. 2V Po = 5mW
56EK# %P 652nm Po = 5mW,

PD S*S$ S 5V/mW Pin = -20dBm

Tc = 25tL Vcc = 5V, Vee = OV

b)

LT POF WG K@=(f)0. 5/(^0. 75mm (7)

PMMA M GI-POF Lfc0

L/Co

#J/E(7)$n#^ '$k\tly y y -A fg T 'O'iS^'fH yr t b (T ytlhJjft} 1. 9 dBm i£ T'S/iiStHL LTV

T (k ^B^L/Co
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0

— -1. lOdBm (Mti: = 10. 8dB)

7T^/<-#2m«k50m-e(D^#^0/E^#L^T^y^-V^7A^B|6.3.2-14. HI

6. 3. 2~15 \Z-7F,-$~0

HI 6. 3. 2-14 (POF#=2m)

Timebase = 500ps / div

HI 6. 3. 2-15 3ta*sft» (P0FS=50m)

^1:, 7T^/<-#2m, 50m,!: 100m (7)^{g^2R[H|g&-e(7)m^^^HI 6. 3.2-16, HI 6. 3. 2-17, 

HI 6. 3. 2-18

HI 6. 3. 2-16 (P0F#=2m)
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Timebase = SOGps / dtv

0 6.3.2-17 (P0F£=50m)

0 6.3.2-18 (POP #=100m)

BI6.3.2-14-EI6.3.2-18

d 0 #(BER) (D^'J^^dV 'f fbb BER^ 10L^o

® #/J^m^AA

^{#^AAi-6#m7vyA^i#^y^(D^{b^*i-6BER(7)#t#mm^E)6.3. 2-19 d^ 

-fo BER(l^;fag|3^2R^j%mA^

L/c t(7)-e$)6c

E 6. 3.2-19 ZO, f BERglO^$r#&i-6^#^(D#/J^^:A

Ad, -25.61dBmT^6o —^^##L^#^d(5)-e^5o

(4) #A^:#^AA

A /<—d^= —P9—LT^!@A-C{!UG&:h,5Z<hZn6, A#:^(D^A

+t^@ag-fA/d IEC #$& 60825-1 (Df 7% 2 d$8^i-6_LPg^/<7-d## 650nm djoV'T 

ImW(OdBm) (^10#^^#^#, ^6.3.1-5) T$)6o ZCT#^i-6#A

fMAAt0dBm^±Pm6L/:o #j^d, P0F^^L-C^#m5dM#7^yA^m^-^AAL,

\tU(D 2R @£gOJAdct oT BER

^m^(D^AA OdBm BERglOT^)6 C <!: A.

(5) ^ F —^

i^fggpe 500Mbps

h —^ bJ£BLtL0
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: 500Mb/s 
PRBS: 215-1

o° )

90° )

270° )

Pin (dBm)
me.3.2-19 n* h-t

/<—grPOF-C^L,

h 7 u, A h 7 ppc ^ ^

Tl^o m 6. 3. 2-19 £ 19 ^ t2 x F —^(1, t ^itit^(D{\L^^\Z. 3: o *) ,
(1 90,180,0,270° 2^17(1,

A/<9 —&-1. loam «k L/bo

rnf#w#mimds-25.6idBm -e$)6o

mo0 -e-25. 05dBnUM^90° "C-25. 37dBm,{#B# 180° T-25. 15dBm, {#8^270° T-24. 84dBm 

-C^)6o b-^(10.77dBm^T^5^E#6lL6o

g| 6. 3. 2-20(1, ^:#^(D^AA/<7-^-26.50dBm-e^^«kL, i^#, 

^fk(C#i-6BER&l^;m^m'J^L^^r^)6c |g6.3.2-19-e(l,

^fL^BER(7)#m^^^i-^(7)T(l^V\ /<-(Cjo(16^n

^ h-^(7)A#:#(l, El6.3.2-20(Cl^-C%@i-6C<E^T#6o

-A, §: ASfB^AA OdBm -C(l, iM^ScDV'-ftlt) BERS10",2£B

f^LTV^6Z

6. 3. 2-5 (c^i%
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90°
108° 1 E-05 "

1.E-06

m 6.3.2-20 z> ber

E 6. 3. 2-5 i!£tax
No. ii n MS*# MS*g*
1 mnx.tat) 63SS- : #i7V?'A«^(2ILl) 1. 8 9 dBm

"^" : 1010—iSHfS^T* 1. 90dBm

2 'Jt&Bttiti 
(T-f f'XSSyA)

GSfff# : NRZ, mmv^Mt^(2a~\) 
y 7 'i ^—ft : 2m. 50m. 100m

|g| 6. 3.2-14, (g 
6. 3. 2-15#^

3 ftSSffiSA * *1 mmyy^Mt^(2'5-\) *i$(BSH: #»<f -25. 61 dBm

4 #A^fMAA *i mmyyyMtzr^-Dit^m ■. #»# OdBm

5 E-f
*i j#M7 y *? (2I5-1) Ai^fHpP: 500Mbps

-24. 84dBm

##7 y E(215-l) A#fo ^: 500Mbps
OdBm

*1 ^^0#(BER)#ftX)^, L/c.

c) ^ «E A

E ^ ^ K@=(^0. 5/(f,0. 75mm (D PMMA ^ GI-POF (:Zc"C,

sooMbps, loom

A E^yy—/<—(!, ±Pg : OdBrnT^

m LT ^$^-24. 5dBm 6 Z (E 6X)4: E 7
^ajA(l-1.10dBm-C^)o/:(^-C, E
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(1, &T23.4dBmT'&6«k#^4r6

3) Cf±(D#J^^

^ p x b — mnWife • If fffiffl t It, 3*0ifb^y'>—/<—(D7"p 
6. 3. 2-21 (cTTo

S (Transmitter) <T SfS LT)£fS^£^)£ST'eSxUS-^{^i& U
TT6^^:fg^(Receiver)Z)^^c5o

T^ST^A TT T“ K (Resonant Cavity Light Emitting Diode : EXT RC-LED) LT0 ^

:&y7 7T^0B&T RC-LED 500Mbps NRZfa^-(D^#^^

#LT« ^^^ 7 r o

(c(±^:^a#800//m^(7)TD3>^y7^bTXT-K^#mL^o MKmmi,

^ ^ C+5V "9,7 T T /<—(j:^ T# 700 // m ^ (D-r/lxf- ^^ T—@ POE T'& 6,

(EXT tTT)
y7 #tfTTTT#^#T#^^6T&bx hf y TZ)^ 5mm t 7. 5 mm (7) 2 #MoA b 7 > ix—/<—L

Received
Signal Transmitter

Transmitted
Signal

Emphasis
Circuit

Driver

Receiver

Output
Buffer

Input
Buffer

Optical 
Input Signal

Optical 
Output Signal

m 6.3.2-21 ^h7>v-/\-^^P'^i

500Mbps/PN15#&(DNRZfm-^T##B#(DT^/<f — >&El6.3.2-22 (C^To 2m#(7)"7/lxTl%T

T-# POE IdBm ^(DAZ^TZi^ (kAZ'fbTd^#^#

Til Til 1. Ins, 1. 5ns Tfco T0
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™ 1 " i' ' ~ ' ' ' ^ 1l j■ '.................... j.... 1

0 6.3.2-22 —> (H'500ps/div., V:arbitrary)

5mm (Bit Error

Rate:JL%TBER) «L^nvth — ^##(7)#J^^^^^:&06.3.2-23, 06.3.2-24 20(7)

(TXL TX2) (CA^]i-6NRZ#^(7)f&#(lPhase Shift 

-^(:Z6B#^#^(C7k6^f4:-CBER#^^#J^L^o 0 6.3.2-24(^^f BER=10E-

12 <k-
19. 4dBm 0 , ^ n ^ h —f i: j: 0. 4dB

t ^ y^~lt 7. 5mm t L/*::SlB\ L —(C j;
^(7)^fk(±0. 5dBT^(9,

3;/^ LED

lx/</H±-4. IdBm J^±T^)6 ^ #X_ &„

Devider

iND Filter

Phase
Shift

Oscillator

Switch
(On/Off)

Pulse Pattern 
Generator

0 6.3.2-23 'POX h—?«tt©t¥®S
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10"

10"

10"

cr ^
LU 10"6 
GO

10

10

r8

-10

10r12

i

O Without Cross Talk 
# With Cross Talk

500Mbps 
PRBS215-! 
Mark Ratio 1/2 
Multi Layer 2m 
5 mm Pitch

#.....

9
%

-30 “25 “20 “15

Received Rower A- [cBm]
-10

@6.3.2-24 BERtttt

4) D ttroSJSISS:

Lt 3.2-25 ic, tfc,

6. 3. 2-26 b 7 y-y—tf 7 A 5mm <0 = A ^ L,

-60 660nm 1/ — lb— (Vertical Cavity Surface Emitting Laser

WTVCSEL tmZ) eSffl Lfc„ VCSELIi, DVD tilLD to J; 5 y 5 y L—tb
-cbliHAOSEl::, i>o, TBUSMV'

Atr/W 7^5. Kfb Lfc b 7VCSEL LTWHgittih L, -t
nuns.sv-e#fN--5®isrold b7-f/<-ic tc

ERL A. )teSfSSl±. fN@<7) Si-pin-PD SytS^ t 8ft fli IC SrE-g-tirmiWil: LTSit L tc0 
8(8ffl lC!±3.3V*«irobcfe1 jtSftas t itSfegsroeseE^Sv 'leg* 9 #SE LTib5>#L 
GND !±l¥®#+SA#a t Lbc.
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ytAJi___

VCSEL

m 6.3.2-26 Rtt h7>S/-/<-<Brt»fllfifc£Adiafl»B

m 6.3.2-27 ztmmammrnmimyn y ^ im-e^^y b -

500Mbps, PRBS2^-1 (T-7#50%) (7){#^^m 

^]f6 j: 9 L /Co L^:^7 7 / /<—(1^ T# 700/i m/7 y y K@ 750 /i m ^ 0 ,
t° y ^ 5mm (D^i^t? 7 — ^rW"t"60 7 77 jto 2m L> —7 —

7-jyckU^O/E ^7i6^E°y^5mm(D7yy^ —«E^#j7^/l^
1m 5mm

(7)7y'77-<E 1m 7y4'/<-(7)^-e%^'75n^^*A, #JEL^o by77-

/<-(7)##(±, ^^f#^(CVCSEL(T)L#V#(CfB^76 5mA(7)ia:#/<^7^@:^^^0L, ^6

7^)6Xi\ VCSEL 5V#fM(D IC 7##oT^^$50-C#±#(C^^Ly:o
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2m y 7 'i -/<—

PRBS 2I5-1

500Mbps

jr'sti y ^—7°

HI 6. 3. 2-27 y*B

BI6. 3. 2-28 7)^6(g 6. 3.2-31 ^#/j^#AAA#^, #A^f#AAA#^^cl;U(^n^ b-^ 

2 t(Dm{- NEUTRAL DENSITY FILTERS (J^T ND 7 >r /l'* — t Bg-fE) (- «t § A

^19 wj^icAALA^mT-^mA^^A/ b^«p# (BER) = 

##L/c VCSEL(D#+^(DM#-e#AmA^miJm$^L6^A. "T^^ZND

1ft)^V^Tgj#A^:i#^^AA L, BER = 10 ^ ^#5 2 ^ —9 — - /<^>

b'A

^n^b ——^%^2^^ 500Mbps, PRBS2^-1 Tim— 

f^'ajA-T6Z9^#x^L, A-^,^^,^Ai^f#^l^ZU(2AALT^%LAo 

0 ^'6 315 45 ^imi#Tf 6 L6. ^^^(D^{4:TT#/J^#AAA#^^6U(|C

# A^fa^A LA.

'—y —■ y —

BER= 10'12PRBS 2‘M

500Mbps

i£5t! AUTl "J A 5mm 60 T *? ~f *? —
HI 6. 3. 2-28
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500Mbps

y T 5mm COT TT° T—

0 6.3.2-29 J|*g<t#A*l$Jgl¥«?P^0

T^uti^l (500Mbps)' 

2m 7/^

oI^^ND T —

PRBS 215-1

PRBS 215-1 

500Mbps

t:° y T 5mm COT TT^T —

06.3.2-30 aiftfliasnii^pxh-^M* ?p^0
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06.3.2-31 iSSSflllffl^ax h—9Ml (MAgimAZBlt) ?o-y>0

1E—10

1E-11
1E-12

-25 -24 -23 -22 -21 -20 -19 -18 -17 -16 -15
Pr (dBm)

HI 6. 3. 2-32 &BmaPfWK7 0X
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^±(7) j: 9 C b 7 6. 3. 2-6 (C$ ^ A/Co LD b'7^

-5.53dBm-C^)0, ^(DBetD^lbjA# 
B(7)T^^m(-^^TV\T, 500Mbps (D##ai^#(7)BER(±^(:10-'^T-C^^/:o <^(C, ^

1 «k%aggG 2 -19. 34dBm ^#Ac

ft 6. 3. 2-6 h7>V-/
fffffiilB #J^^= (2m7 7 4^H

1 ±%&{#UjA PRBS 2'5-1 
-7—^# 50%

-5. 53dBm

2 itmtimt PRBS 2'5-1 
"7—^ ^ 50%

2ns
3 AM'S ft 

XA*!6$
PRBS 215— 1
BER = 10"12

-19. 34dBm

4 At AStfH 
XA*ifi$

PRBS 215-1
BER= 10'12

>~5. 53dBm

5 f n;% b —^
(#/J^f#
)tAA!S$)

PRBS 2I5-1 BHR 10 l::
Rtiftfi nllfi 500Mbps "CfESft

fils*# o$
filS*# 45 $
filS*# 90 $
filS*# 135 $
filS*# 180 $
flilS*# 225 $
fiiffi*# 270$ 
filB*# 315 $

b—^ Afkm
0. 22dB
0. 22dB
0. 20dB
0. 24dB
0. 19dB
0. 18dB
0. 24dB
0. 23dB

6 fox b —^
(HA^ft

PRBS 2I5-1 BER=1012
jtisff §ni± sooMbps vmn 

fils*# 0 $
fill*# 45 $
fils*# 90$
filS*# 135 $
fitS*# 180 $
fils*# 225 $
filS*# 270 $
filS*# 315$

^ b —f
OdB
OdB
OdB
OdB
OdB
OdB
OdB
OdB

3. 2-32(:^fo BER(D#J^A#lj:,
mm L"C^T 7 n T^#A6ME^^ < , 7 o (D^ma-C&6 Z ^ 6c
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nv; 5 — ^ . /<9—

'A, #A^fMAA^(:^LT, 7C/r#fM-7-^^^^^^6^AVCSEL(7)#A^mm 

J^h(D^^:, 5mm k°yf-(7)F7^iy—/<-(!,

6.3.3 ff®Sli;fttf^fc<DM
-itxSttC:|!l LTCi, BWt-5l#)E#^S§rfT<D/Co I EC, UL,

y-4f- m^#f) (DT^-tr^7^xr(D^M(j:^6X,\

^)6o WG^±(C##LTV^< T$)6 9^V^^(D^@^, ^Ax^#T(7)#

y^^A^#&LTVX 9 WG (k#

gR^^t>-±-C#^L"CVX^#^$)6o

j:o"C h7:/^—/<—< 5Xi^ LtL^v\

•t i/=l—)V t LTf^ft L T PJ Tii stlili L/Co Yy'y'y—^—^'y <5 (dfc/co'C, —'

#A A ^^S'Cfc 'b^%‘^.:it%fn\<T) y A £r 5. Omm, 7. 5mm (O 2 #^#(C"3V ^T#it L, #]%& - Mf# 

L/Cc ^(7)^, ^nx DVDmLD(7)#^^0.8-1.7dB,

VCSEL(7)#^(C0. 2dB, RC-LED(D#^(C0.4dB-C^)^, l^tb(D%^:#frt2dBJ^T(:^6Z 

^Zn^W4c^/Co —(Dl%

(f 57cy)^(i, 7. 5mm f#A#i-#'6 Z ^ o

6.4 fm-r>f-7%-XWG (5P 3.2HMtIS0^B ®n *<7 $-0Iitttlz|^)

g^Lv^poE^^3^^f— (y^y, yty^^/1%, &u(Tyyf—) &

A#it (D It ftffi & It o tz.o

C(l, t°'7f ir LT 10mm, 7.5mm, 5mm (D 3 EE^itl^xtS^ L, Z(D|A 10mm, 7. 5mm fiUECl 

P0Fm(DA:3A^f—A^(D 1 LT(lt:''yf'(j:5mm^i-6Z(k

(k L7t^jy,2^(7)t:^f-^5mm(cAtWf^^m7 7^/<-m(k LT^^^tbT^6 Small Form 

Factor (IB&# SFF) C: 5^ A^ f ^ ^6«

(D&A#+t-C&6#A;f]. &^A&U^#A#^(^0XLT, ^

^6/:A, #ffMg<kL-ai±WB^AA, &^A&U(#Aj#^(D3]gB[c#A7bo ^(D#, f#A

99



#%mLiooo[g$-mj^L/2o $/r, # 

A#A##(iy7yATyyf--, &U(P0F^^jmLTm'J^L^o POF^LTd, ^BGI^POF 

(3T^ 500//m, ?7yMg 750//m) 6-7/lxf-y^y@;pOF([5]700/2m, [o]750A/m)(7)2##e 

mmuTtc ^m^LTiimm^LED^^my^^^^L, 7%^

LT(1, Fyy- FX(l##(DV\yyx,^^W^#tRy6Z^(k L 

/:o f7yK^-K(DB#&##57c#, LED«k%/<9-;<--f'--(7WC20m:B:(7)POF

^ 2 5mm k°7y^yyy^#y6 1m # POF &f#Ay5:L (E ^ L/:,

y>y^#(l, GI#POF(145*, -7;l%f-y^-y^P0F(150*-C^)6o

6.4.1 ^ci] *y ^—(DsitfE

^LTTyy^—, y±y^^/i%, yyy^w^u^o gie. 4.1-1 ^yyy^—
(g6. 4. l-2(^l%ty^^/I%(D^^, 1^6.4. 1-3 

3$^f-(D^%^gi6.4.1-4, g|6.4.1-5, |g6. 4.1-6, (D7

re/l/—/1/60 tr° y y (1 5mm T\ 7 m/1/—/KZ)^^(1 2. 5mm ”C<fc> *9 , ^ ^ ^—60^*60te^r 13. 5mm

b IT SFF (Small Form Factor) (ZLiHln i“ <5Tlife b Ltz.0 7 m/I^'— /UCOf^J^ b LT(1 0.75mm CO
f 7y K@(D77^/<—

y^y^^mmuy, yyy^^^(m^L, ^y-y/ix/cii^^it^ec

@(7)WM-e(iTyy^-(D^^zi^^ny-y/^e

^i^y^yyygii^Tyyy-X)^mmy6#m^yyy^Tyyy-fiyyyfXRW:

yyyy)#^f6]«i:±T^[6](Dzc 

<0 ^rr^A-td/Taibtcyyyy—P^n^(D_hTx#Aft b T. <D ffl p (c##y6 7°y7"(D hT\
L/^o

A(io.83kgpy\ %m&^A(io.85kgfTk^^ ^y-y/i/(Dyyy/^s;yy^(7)M^^& 

(1, ^77-r/<—(Dy-Yy^F^^l.SmmiC^LT,

Tig^i-^z^6L/Zo 7>/<—

/<-(ny^yy F^(c#i^tfZ^(cj;'3i:^:77^/<-(iy7y/^y>y(c(a^^^6o m

6. 4. 1-1 (7) A y&(l 10. 3mm $7:11 10. 6mm T, 10. 3mm (Df yfiyy

-c, io.6mm(7)f ^y(iyyy(D^%;osi#AaL#v\#^-c#)6o
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IE 6. 4. 1-1 -###

m 6. 4.1-2 Rft u-tr Zf$ 0 MDBft
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0 6.4.1-3

0 6. 4. 1-4
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0 6.4.1-5

0 6.4.1-6

6.4. 2 4#1t©if«*g*
(1)

ttzUfczfy yiUyFU-t-zf? invom.6. 4.2-1 l;7pi-0

6. 4. 2-1
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0 6.4.2-1 Uft ^7 V'UW )UD\m

6. 4. 2-1 m V £ L#A#% <b
ftltO 100 @ 200 @ 300 m 400 [hJ 500 0 750 [e] 1000 to

1$AA 0. 83 0. 82 0. 67 0. 62 0. 61 0. 60 0.62 0. 60
&AA 0. 85 0. 87 0. 74 0. 69 0. 69 0. 70 0. 71 0. 69

: kgf\ f-yA/P#: : 5

A 6. 4. 2-1 #AA, &AA#(^ 10[E](^#01gL$-C(±#T
LA. ^r(7)#-m±#f6o 100[n]^g6t#:U(#TLA^^i-6. j#& 1000 @$A(D#Af# 

A A (i 0. 9kgf A\ #/J^A A (1 0. 53kgf A$) 0 . # A&A A (10. 88kgf A. #/J^% A A (i 0. 63kgf

(±3&ALAl'Av\

(2) #A#tt

1) GI #P0F(7)#A#+t

(f#A#A) ^r. g|6.4.2-2(7)AAA 

KLAc JISC 5961 (1993 ^) E#(D#AmAmij^(7)A&5A^6o ##f

US (1997 AOilEC 1300-3-4 (7)#m^C^^A,TV^6AAZ(7)A&(±E#^A,-C^A^

LA

980//m (^T^g) /1000//m (AA^K^) SI@P0FfR(7)ATM For//m ft 

^^G^#:660nm. NA = 0.2 A^)6o t LA

(t. 5mm L vf"3$A f —&Bxl9ft(tA77A/<—# 1 ^ f —(7) 2 — 45
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T7^/<-^@(j:e^3

u m CO y y t° T *f *7 4 ;V Ms TfiffStt-htf L fc0

(%0.3mm)

L/Co

XT v^2

s, CH1

Xf 7^3

01

02

,+h > ZfJls'r— ZfJlsTiz > Jr

A’

B B

D1

1 m
*l D,

#A#^: L = -10 log
(n

Po
\-a (dB)

11

12

Pl1

P12’

or. -*^Zf)\s*T— -J)l7-tyZ?')(D7T'</t—

0 6.4.2-2 m\m*:<Dmj£m£

A 6. 4. 2-2 tectum 6. 4. 2-3 d'60 6. 4. 2-6 0 6. 4. 2-2 (D#J^(DXT7

(D#J^T^6o n A ^ ^—T ft P—<£ 5 i£ AA t!p b (DSJ ST A 5 <Z) T\ Xf^/2^

xT^A2 <kxTyy3(D#J^:%&m]%T-?<k
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« 6.4. 2-2 KfESmn t: Gl SPOFro#A#* (Sti : dB)
bus ¥*9B mmmm

SiSt/s, BI6. 4. 2-2 90 3.05 0. 76 1. 79 0.470

BI6. 4. 2-3 90 2. 57 0. 25 1. 42 0. 461

^P$0. 3/S, EI6. 4. 2-4 90 2. 4 1. 17 1. 74 0. 253

fW#0. 3/Sn BI6. 4. 2-5 90 2. 18 0. 88 1. 45 0. 299

0 6.4.2-3 $$ar/jt36S,T?rofliX#5fe 0 6.4.2-4 ?S#ST/MS2T<7>»A»£:

TTC£>OOOCN^-t£)COOCsJ^COOOOCN 
OOO-- — — ■— csicNcsicNCsieocTi
VII VII VII VII VII VII VII VII VII VII VII VII VII VII VII

vvvvvvvvvvvvvvv
CM Tf QDOOOCN^tOOOOCN^ <0000 
O O O O — — — — «— CM Csj oi CM CM CO

SAH£ LIG(dB)

VII VII

vvvvvvvvvvvvvvv

L2G(dB)

0 6.4.2-5 mm o. z/ytm s, 0 6.4.2-6 rm o. 3/m s2 -eroffxts*

ffA#Arof*'¥(B$iii$l£'SU^\ ¥*9(lttAz®s, vit l.79dB, Ms,fit l. 42dB & A*@lc

*to®Ell±, M») led — yroSlcfct), Ms,niled

(u>X(g® 3 'Tin l $< ) -fft-CV'Sifc*,

y KroM#< M££ff>XiKM7r'f'<
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-(7)\FP El 6. 4. 2-7 Z

(7)%A/i^i\ CHI W(D#J^-C(;L

900

600

500

400

300

-350 -300 -250 -200 -150 -100 -50 50 100 150 200 250 300 350

3 7¥f$ (Micrometer)
50 100 150 200 250 300 350-350 -300 -250 -200 -150 -100 -50

=]%¥# (Micrometer)

El 6. 4. 2-7 ## S,#A#77</<-(7) NFP El 6. 4. 2-8 ?iM Sz#A#7 7</<-(7) NFP

Sn#j(± S, LED
(7)#^, 7 7^/<-#20 y- F/lxm^TIlGI-POF 3Tpkg(7)e-

^LTV^6o y7^C07^/Ix-;lxfF#^Tyy^-(DT7/y>F'

^ V (7)#^' 0. 1mm i&< Z(D^&(7)<&#&/J\;% < LT GI-POF (7)#^^#^^r

^lH](7)#^3$^ f — NA = 0.2 (7) LED = 7^ 500 ^ ^ n>

(7) GI-POF (7)##^-C(7) 3 $ ^7 ^ 1. 4dBmm^ ^ ^ 6 2 ^ (7) A 7:.

Z(7)#:(l3 7^ 980 ^^n^(7)SI-P0F(7)#^(7)j$A#A^^(^C-e^)i9, GI-P0F-eii3 7@ 

^^(7)500 i: f ZfL3;3 7^980 ^ ^n>(7)SI-P0Fm^:3$^^ —«>|W]

#(7) '|-&#^(7)^3$<> 6 Z 6 L:%6o

2) -7/^7 Ix^^-GI-POF (7)^1^##

^f^L7c^3$^ ^__^^/^^^xT-7-GI-P0F

L/Zc P0F<7)37@(3:700//m-e^7yK@li 750Afml?^)i9, ^7^^

Ff$(i2. 2mm-C^)6o #^L7^20m(7)D77lx>;%/y—7'/Wl#;&T\

Ac /<—(Imj^^lo]#^, ^(7)^^:^E]6. 4.2-9 50f-yy/l%(7)
#mM^(7)f#im(j:1.49dB, #A#(±2.38dB, #/J#(±1.03dB, 0.29dB-f&
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o/t„ -?/\-f-H'-t- GI-POF roes#* 0.16dB/m5rgiV'7tE*®E#*i: Lfc„ 
7 -7 4- 7)S * S V' nr-4-8 r £:WW15 „

BMiStfcfcXh^A
<7¥J$—0)ATfa:10. 6mmS>

(N:50)

0.83-<1.0 

1.03 — <1.2 

1.2 3 — <1.4 

™ 1.43 — <1.6 

5< 163 —<1.8 
1.83-<2.0 

4JW 2.03 — <2.2 

2.23-<2.4 

2.43-<2.6 

2.63-<2.8

0 5 10 15 20

0 6.4.2-9

7 7 ^ L^Vlm

^^0 6.4.2-10(2^^ #±#11 0. 71dB, #/J#(l

0.49dB#i#M#(l 0.047 ^^0^. #±&<klt#N-6/2#)(2, |^#(2-7/lx±y^4r— GI-P0F(7) 

0. 16dB/m^^|V^#^#i^#±^L^:o lnKD#J^f'^y;L/(7)M#j(2 20m(D^:/>--y/lx

#XL ^,lL6o
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<Ty^-(Z)A^B:10. 6mmto >
(N:50)

__________________£&

gi6.4.2-10

6.4.3

(b°yf-5mm) (DPOFm^^^^f- (^7^% l%±y

L-Cd,

m# (^F#lE) fb 0. 83kgf «> 0. 85kgf "C& Ip , 1000 0. 60kgf <E 0. 69kgf

$/:, y7^Tyyf-#%j(2#m#poF&#mL-c

:f#L^ y7yi:^f6P0F^GimP0F (3T@ 500/%m, fyyK# 
750 yu m) bLtzm^, LED (NFP)(C^#L, 1. 79 £ 1zfc 1. 42 d B "Cfeo

/:o yyy^-7/^^y^-y-#P0F(im 700/:m, ^yyK#750/2m)^i^L^#^
1. 49dB X:'fco/c0 Z*Ub(7)imts IEEE1394 (D S200 OTTflJffl SI m P0F

(3T@ 980/2m, ^yy K@ 1000//m) ^
E<E(3(m#T&ip,

#m(C/c 2 #^(7) POF (7)3%#^ SI #(7) 50~70%-C&5 Z ^ «k, Z^L^cD P0F /)'%#

—(1, LTV'l6 b<D btl60
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7. mm

%SW0[ (P0F^r>f-7^ —^) (C^@i-6JE^P0F,

7.1 f# yfi/Tc^R#
®^%W( POF (D#fp ' ; IGbps $-eoT#^ PMMA ^ GI-POF ^rWPL, GSOnmim^Tiz;

(2) 3^^ f —

(3) P 7 > ^-/<-(7)^ - ; DVD m Ix-f-, RC-LED V ^

-c, 500Mbps

7.2 4##msg

$fLTV^6o ±gSL^4'^^(D^c^:&&(:L-C, POF —7oz —K%

6TSW( POF,POF m 34; ^ ^ —&%J( POF fR P 7

7.3 HRIMMt'MDT^n-*

Xi^<O^#(C^V\-C##(C^#(jl:V\6j[S^P0F P!7 —»k

(Og,g^^##%(C|g$Ooo^6o Z(DZ9^i*#^j3V^-C, P0F^^^-7^-^^#^BX)^

y p 9- ^ 6 o ^ L
2000 #^A<kl:

60#$5r^pxt't- 6o
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8.

1999 ^(7)^#-% ###g$

zN^+^c#M(7)^< ^(7)-r^6 

^ 5#LT^6. ̂ (±V'9 t(7)(7\ ,

a^) (7) 1

POP 7:n-;%(7)|gBS

z^«k-c&^#(7)fM:m#(t(±^i-
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9. ####

6. i

[1] 1999.12.13 (No. 759) p!39-163

[2] http://www. homerf. org

[1] I EC 825-1 Safety of laser products - Part 1 '• Equipment classification, requirements 

and user’s guide (93. 11)
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3

' 99 3, 300 L 500 ^ 2, 800 :5M L/z,

: 600 600 ^R(l ft=120 ^M)

(Z^#/J^LT^5c

4 98^#^#(C^^T 

O^

• r^ J summary ^riB^JOo

: #iEm<o

IEEE P1394.B^(7)##$r##^Ll:V\

6?)\

: l"2001 ^3^&g^^-J r2000 ^^@^^—J

: ps 3-1 ^2000

^ "C MMt'f' 60

L^V^cDX)^?

POE

EiAjd^#-wfpi-6,

' Apple fi(D7^

IEEE1394(7) 1 #-h&&9 1 K/^^f 6 1 WS&&
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- P1394.B (CO^T

S200-POF50m/HPCF100m 98 ^ 2 ^ T^To

FTPS S100-100m^#%e##fo
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S itiSfa <7)^ -7 ? yiiftffl t lt pof £Mpibti0
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5 99#^^##h@^^V^X:

- 99 ^ 9 ^ 1 a z g#-e$) «p, e wc (D##
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—#im^ z u

i' & (7)#JKfr(D t ^ )%T(D# 19 *^¥6 Z ^ ^ ^ -3 y^o 
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