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EDFA automated test system based on LabVIEW

YANG Xiao-jun,LIU Hong-lin,LI Gui-yan,JIN Yong-xing,JIN Shang-zhong
(College of Optical & Electronic technology,
China Jiliang University, Hangzhou 310018, China)

Abstract:A new fully automated EDFA test system was implemented. First the hardware part of the system is
configured according to the principle of time domain method, the automatic test for EDFA is realized which
by using the GPIB interface. The test efficiency is improved, manual operation is no longer needed and the
complexity of EDFA test is reduced. The system software was written in LabVIEW. The software was de-
signed with modular pattern, which is of high cohesion and low coupling. The reusability and extensibility of
software is good. It is also easy to maintain and modification. This system could be used for other optical am-
plifier with only small modification to its hardware and software.

Key words:automated test system,EDFA noise figure,gain

0 1 EDFA
, . ,EDFA (Gain)
80% u, (NF, Noise Figure) EDFA
(EDFA) , N ,
- EDFA N o , N , EDFA
N b [6|O
(DWDM) , 1.1
23 EDFA R EDFA ,
) s EDFA .
G:Pout/Pin (1)
EDFA 451 ,
:2009-03-19, ASE , ASE , (D
: ( 160608009 ) ; 171 .
( : Y107091 ) Gz(Pmn/P&;e)/Rn (2)
(1985-),
(NF)

2000 7 a



LabVIEW EDFA

891 ED-
FA | A3)
NF= hvAvG * G 3)
h v JAv
,EDFA
, EDFA ,
ASE ,
o , ASE
) s ASE
EDFA o
1.2 ASE
[10]
o 1 o 2
(AOM) EDFA
EDFA
, >10ms,
, AOM1 ,
’ PL\SP -Pin
[11]
AOM1 EDFA ,
AOM2 .  AOMI1 ,EDFA
ASE o AOM1 s
10ms, AOM 100kHz
N ] N | itk A
5k AOMI EDFA AOM2 B
1 ASE
AOMI
AOM2
Signal+ASE Signal+ASE
FER
ASE
2 ASE

® 2009 7

,EDFA  ASE ,
EDFA ASE 2 ,
ASE ,

AOM2 , ,

AOM2 ASE EDFA

, AOM2
. ASE .
2
, ASE
. EDFA
3, GPIB-USB  ,GPIB
EDFA 4 ,
(ECL) (ATT)
1 (AOM1), 1x2
(OSW1  0SW2) , EDFA,

L (o
=—

GPIBE %, GPIBH-2%
/’\ GPIB &£,
[ HiR ]—'[iﬁ’liﬂi‘tﬁ&éi%‘l&%H %i%’n\#’rﬁ]
3

| ECL |—-| ATT H AOMI H OSW1 2
1 EDFA

OSA




OSW1  OSW2 EDFA,
1x2 (OSW3  0SW4),
2(A0M2),
2, , 0SW4
. GPIB i
, EDFA  AOM2
, EDFA .
EDFA
(1) (ECL)—
(ATT)— 1(AOM1)— 1(0SW1)
208W2) 1 — 3(0SW3)
4 (OSW4) 1 — (0SA),
0SW1-4 1 .
EDFA .
(2) (ECL)—
(ATT)— 1 (AOM1)— 1
(OSW1) 2(0SW2) 2 —EDFA— 3
(0SW3) 408W4) 1 — (0SA),
0SW1-2 2,0SW3-4
1, EDFA, AOM2, OSA
EDFA ,
(3)ASE (ECL)—
(ATT)— 1(AOM1)— 1(0SW1)
2(0SW2) 2 — 3(0SW3) 4
(OSW4) 2 — (OSA), 0SW1-4
2, 1
, EDFA  AOM2,
EDFA  ASE .
3
EDFA LabVIEW ,
5 ,
/ ,

5dB

4.2

LabVIEW EDFA
, LabVIEW
EDFA
, o 6
-40dBm~-20dBm,
EDFA . 1538~1560nm
,EDFA 33~36dB ,
s WDM 5
, 1530~1538nm 35dB,
EDFA 5
ASE . (3)
EDFA o
| EETY |
AL TR
Fddids

i 25 2 R e tE T

R AT Y

NFill E 454045 T | 38 A0 S4edaie T

|NFmd§%ﬂif?J££&|

Nl 2 A& HRMNELA

.
s a AR A el f AR S H
BB BT AR

5

50

-20dB -

-35dB

S
1

Gain (dB)

=)
1

20 1

1530 1540

1550
WaveLength (nm)
6 -40dBm~-20dBm,
5dB EDFA

1560

o)

2009 7



LabVIEW EDFA

10 -
r |
g
s
1] S s L me il
=y 2004.41(3):26-29.
] 2] . ] ,2003,(5):53-55.
v ' ' ' ’ 3] . 11
1530 1540 1550 1560 1570
WaveLength (nm) 200,7(3):
[4] . EDFA 1
7 -19dBm ,2003,(5):8-10.
1530~1570nm 5] ) [D].
-19dBm  ,1530~1570nm ,2004,5.
7 [6] ) , .. [J]-
° ’ ,2003,40(5):33-38.
4~6dB ’ © [7] COKRAK A Cem , ALTUNCU Ahmet . Gain and noise figure perpor-
mance of Erbium-doped fiber amplifiers (EDFA) [J].Journal of electrical &
5 electronics engineering ,2004,4(2).1111-1122.
EDFA 18] s . (EDFA) [J]-
EDFA ,2007,(7):196-197.
’ ° [9] . EDFA (3): EDFA [J].
EDFA ) ,2005,(17) :62-66.
) o [10] .EDFA [J].
EDFA  ASE , ASE 1999.19(2) : 38-39.
ASE [11] DOUGLAS M Baney. Theory and measurement techniques for the
ASE ’ noise figure of optical amplifiers [J].Optical fiber technology,2000,6(2).
’ ’ 122-154.
EDFA o
. : %
[ ] : [M]. (1 )- : ; s
[1] . [M]. : ,2002.
[2] CRAWFPRD GORMAN M .Future libries:dreams,madness,& reality[M].Chicago:America Library Associa-
tion,1995.
. : {
A T | A : , Lo
[1] AGRAWAL G P. [M]. 5 , . : ,1992.
P =
oo I c(): - :
[1] , s , - SRLG [J]- ,2007,31(7) :4-6.

} [2] DIANOV E M,BUFETOV I A, BUBNOV M M,et al. Three-cascaded 1407nm Raman laser based on
; phosphorus-doped silica fiber[J].OPTICS LETTERS, 2000,26(6):402-404.
* ( )

L [1] ; ; .o [J1. ,2005(3):319-325.

N~ N~ N~ N~ N~ N~ N~ N~ N o R, R,

1@ 2009 7



