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High-Density Mounted Optical Fiber Amplifier
for Video Distribution

K. Takemoto, N. Shimada, T. Aizawa, T. Sakai & H. Hosoya
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High quality and/or multi-channel video distribution services have been widely deployed recently. The
demands for analogue transmission on optical fibers are increasing to realize such services and this trend also
cause to increase in demands of optical fiber amplifier which can compensate for optical power loss by optical
fibers' divergence. We have developed an optical fiber amplifier for video distribution service based on a multi-
slot chassis comprising of EDFA (Erbium Doped Fiber Amplifier) units, power source units, fan units, and a
SNMP (Simple Network Management Protocol) control unit. The low distortion, low noise figure and wide
operating wavelength of this amplifier are suitable for analogue transmission. The 19 inches rack chassis with
3U height complies with the EIA (Electronic Industries Alliance) standards. Up to 9 EDFA units can be loaded
into the multi-slot chassis. Plural power units and far units can be loaded for backup and these optional units can
raise reliability. Hot swapping is available to all the units for easy maintenance. We have also developed
amplifier with 1U height. This allows one EDFA unit to be loaded and is suitable for relatively small system
application. In this report, we describe the characteristics of the EDFA unit. In addition, other available features
in other units are also described.
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Block diagram of video distribution system
using optical amplifier
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Specification of EDFA unit

H H EDFAZ=v b A 75 —KREDFAL= v b
4 FOAM-U12AU2 FOAM-U12AC
BV 0~40T 0~40T
PRAFIREE -20~70C -20~70C
BEIRAE WRE 10~90% (WiF#EZ\w2 &) 10~90% (WiF#ERWwWI &)
AT R HPH 1,530nm~1,560nm 1,530nm~1,560nm

AJ1)er$7 — (Pin)

—3dBm~ +10dBm

—3dBm~ +10dBm

Hi9%,37 — (Pout) +17dBm, +19dBm, +22dBm +17dBm, +19dBm, +22dBm (4UH)
M deE (NF) < 50dB (@Pin=0dBm, A=1550nm) <50dB (@Pin=0dBm, A=1550nm)
et =<05dB =05dB
TRCRAER =<0.3dB =<0.3dB
fars sy SCEI/APC (7 ¥ Z )V FPC) SCEI/APC (7 ¥ 7V FPC)
WH7 7 AN SM10/125, 1.31 u mZ%45ik SM10/125, 1.31 u mZ45ik
HAAE Y b 1 2
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22dBmeH o 3fE o=y R L. T2
Bik$B¥H 7S5 2=y » LEDFAL= v } & —1K1{L
L7zz=vy PHHEL.

6.5
ASIHICD— (Pn)=0dBm
HHHI D — (Pa)=+17dBm
6.0 |
M
xr
=
% 55|
M
(dB)
50 |
45 | | | |
1,520 1,530 1,540 1,550 1,560 1,570

B RA (hm)

5 FOAM-U12AU DM 5k
Noise figure characteristic of FOAM-U12AU

H/A

| vo H zm=
ZHEA.2%

ARG NS L
TFSAY

(2) IR - ARKES - KSR

P52, AEDFAZ = b OMSEEZRT. AKX
1,530~ 1,560nm D)5 i IZ D72 > TNF (Noise
Figure @ M350 255.5dBILT & ABHMES 2 B EAS 1 %
ALTBY, RIFRERZT) LN TE S, K61
CNR (Carrier to Noise Ratio : #x& ¥4t tb) FEAl
FEOFERE, KSBEHEHIC L 5CNRIEO M %
RY. SBREREAIT72HADCNRIENIZ L A LKT
LTBLT, BMEBERELERT2ICH 7> THME %
WA RET A ENTRETH LI DI 5b.

(3) 74 t&— 7 kehh
I—FDOREDTOT A bt— 72 R L. X8
W74 t—7BEOBEZ/RY. ZHIZEDFAL= v
FEEIHICEDFAZ = y OO A2 7 KW
Wa, HERICHIIEZ Yy b T AT

52 -
50L%
C
N 48|
R
(dB)
46
44 -
42 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7

EDFAIZw NEREL

7 EDFAx=v M4 ZEBER LIKED
WS EUS ¥ A 7 2 OCNREFM:
CNR characteristic of video distribution system of
multi stage cascade EDFA units

P/G . Pilot Generator

H/A . Head-End Amplifier

V/G . Video pattern Generator
E/O DA

32SPL 324K HTS

ATT D EIREE

V-ONU : Video Optical Network Unit

EDFAIZ=w EIESRM

A © 1,.550nm
Pin © +2dBm
Pout ©+17dBm

sespL |—— vonu —— mms H snaes

% V-ONUNDA S
—3dBm|(ZFE%

ANT NS L
TFSAY

6 ZEHEBC X A CNREFHI%
Block diagram of CNR measurement using multi stage cascade EDFA units



WLERLAE R B R TG 7 7 4 RS

H5.

ZOWRICX Y, EDFAZ=y NI a %7 ¥ %21F
HWT HBIC— Ao THERICH b2 BEF LT L
FTOFMEN LN TE L, ZOBBIZEDFAL=
vy hoWMarryoixdhe, EDFAL= Y MIE
mEaNiz7 7 Ao OI A7 F DR TNOmWHITH
HGLTW5A.

ZOTA =7 EEOBEFBIZEDFAL=Y b®
WO RkThizar s ¥ oI X > TEDFAL=

RafaEE
X RatasE

gf@;ﬂ*@ b \\\\N
RRAE T 7 A8 Eij

APCHTE
x5

s
j@m Foos

X8 7 A t— 7Kk

Available points of Eye-Safe function

SPCHE
JRTZETNEF

0 2 4 6 8 10 12 14
mET 7 A)\RE (km)

K9 A7 ETHRONBRERLERT 7ANRIED
Relation between return loss and length of
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Specification of optical amplifier chassis

3 E EIA : 3U< L F A0 bR EIA © 1UEH
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W AC EE‘E‘ . Eé?;v 28180/21 05;)/ 60Hz ACHE © 100V +10%, 50/60Hz
BIERE 0~40C 0~40C
PRAFIREE -20~70TC -20~70C

e fRAr R

10~90% (EF%HWVwC &)

10~90% (#i#EZ\VC &)

LS ARREA 4820mm (W) x399mm (D) X1324mm (H) 4820mm (W) x400mm (D) x436mm (H)
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Specification of optical coupler unit
SIS 2 4 8 16
B % FOAM-U12CP-1 %2 FOAM-U12CP-1 x 4 FOAM-U12CP-1 %8 FOAM-U12CP-1x 16
# £ (hm) 1.3 umiiF, 1,530-1,560nm
AL (dB) =47 =84 <120 <155
AL — (dB) <14 <20 <15 <20
FAFEE R (dB) =50 =50 =50 =50
HEHAay b 1 2
774N SM10./125
IRy SC.“APC
BRI 0~40TC, 90%RHLLF
85 . EDFAL=w
+ X X RS (+19dBm3Ei)
60 |
+22dBmA — + :j::::>____
. 1.480nmLD ~ __-elgpe” ~-;K_. .......
D5t 4,0 g~ Xl X >
| 77 +22dBmHA
2 X .7 980nmLD
B 50} ’ 3
E +19dBmA %
To 980nmLD EDFAI=w ~
©ast x < (+19dBm¥E) 4
X X
EFEE40T I
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Display image of EDFA manager software -FOAMAN-
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L DERL GRS oRE(L 21T o7z, MI0ICY 3 2
L—2 3 VIS X D HI L7231 & S0 & o Ik % R
3. MiENIEDFAR Oy b2 M S8 2 -FET, E
M +19dBmi JEDFAL= v b D Tip, M+
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Application of optical coupler unit for 1 X 8 splitter
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7=y PREELZ v b HIERIFRISTS L TWw
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2=y FERIUEREEATRTH L. »OoEFELZ=Y b
E77vazy ORI EZEB L Tw5, 1
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Specification of optical switch unit

TH H WAL v FLZY b YhTFG—HhMAL v FL=y |k
RS FOAM-U12SW-1 x 2A FOAM-U12SW-1 % 2 FOAM-U12SC-1 X 2A FOAM-U12SC-1 x 2
x4 v+ AHMBKR— M 1x2 1x2 1%x2 1%2
Kh 77 AHMIE—- MK - - 1x2 1x2
% K (om) 1.3 umaii, 1,530-1,560nm
HAA v FHEAIEK (dB) <20 <12 <20 <12
SR (dB) =50 =50 =50 =50
ryaxr—2 (dB) =-50 < -50 =-50 <-50
YRR (msec) <10 <10 <10 <10
WAL v FEAT HORE HOMRRE HORRE HOPR R
H L NIV & B RE il i3 il FLg
A 7 I AHL (dB) - - =47 =47
Yo 77 ALY —E (dB) - - <14 <14
77 AN SM10/125
a2y SC/APC
I BRSE 0~40C, 90%RHLATF
EDFA1Z=wv bk HHTS—FEEDFAIZ Y b
Weh TS — kR (+17dBm)
JpT R +[22d5m 1x4%7373§—
FOR [
N\ HRA v F +17dBm  1x4
- IEH XRAvF EDFA HHhTS o
TSk O-whk IdAZwhk dZwhk X4XHh75,1T—
o = HHTS—HEEDFALZ Y b —| >—:1<__
e 1x2KHT> .
EDFA 1x2 o
i (+22dBm) ¥HhT> —> (R<FEIE +22dBm P
R {>>£:jé§§
MAEETD
EDFA 1x2 ﬁ)i%?"}5 \22dBm ]XS%ﬁji —
(+22dBm) XHhTS S
psiet:ia
~—>
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Application of optical switch unit 1 : for repeater
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Ay 7 b7 OBEO—FZRYT. ZOVT b2
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HETH 5.
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DI XY, 12DF 5 % B 2 1£256 DL — |25 BT
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3.5 AL vyF1=v b (FOAM-U12SW)

20D ATIHDH L, FEDIR—FONXZRINLTH
HEDBAAL y FHREEAT A=y b THB. FHTO
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Application of optical switch unit 2 : distributor
for subscribers
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