7% 55 i oE ¥ R Vol. 27,No. 5
2007 £ 5 A ACTA OPTICA SINICA May, 2007

XEHE, 0253-2239(2007)05-0871-4

LT BRI~ S JE T3 R 45 B3 =36 M o~

AO# ke KHSl B R OEAR Hivé

(P EPHEBR AR EROCE FHERXRERLRE. L5 100083)

BE: EXEFHROABNSEENWEM EBEYTETHEEMRENEREEBRFFERMNE RS, W&
o E o BRSO AR AR AR 2% 2R G0 B AR I N, 75 B K AR B R BB AL . X InGaAsP b BHT I B2 R R
KA AT TR 33 T BRI R EASET A [ B 0T 0985 5 B fh 28, 5 & iy 28 1R 47 )2 RE
T 2R S AOB KA B3 25 10 A0 RN MR S R L — 2B T R I AR OE R B XA S S R KRR B TN R
E S K ERES , AT AN HIEEE T L SEEB A BN ERR T HF0A RS REHES K REERR T,
BOR FRER T KA IR R, AT (A5 3 25 R4S

KEW : EREOCMKER; BRI N ; ERIBRE; 15108

E S TN247; TN29 XEARIRTE: A

Frequency Response Measurement of Semiconductor Optical Amplifiers
Based on Direct-Subtracting Method
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Abstract: A frequency response measuring system of semiconductor optical amplifiers based on direct-subtracting
method is proposed according to the definition of scattering parameters of optoelectronic devices. By subtracting the
frequency response of laser-photodetector system., the frequency response of an semiconductor optical amplifier its
own can be obtained. With this system an InGaAsP traveling-wave semiconductor optical amplifier is measured under
different input optical powers and different bias currents, and the frequency response curves are calculated. These
curves indicate the gain saturation effect and the noise characters of the semiconductor optical amplifier. Moreover,
it is shown that the signal gain of lower frequencies is less than that of higher frequencies. The reason is the carrier
lifetime of semiconductor optical amplifier is limited. Lower-frequency signals have longer period to deplete carriers
continuously, therefore the number of carriers cannot resume in time.
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Fig.1 Experimental setup for frequency response

measurement of semiconductor optical amplifiers
WRHECERLILIXM LB SSENE L RE
M4 AR B S E R

b P, P b
LAR _ Y2 __ in out 2
521 a a >< Pin >< Pout

Hy (w) X Hsoa (w) X Hr(w) @))
AL B 45 R A A T WOGEE S R AT | R R A A e
B Hy (w) EFAOGHBOR S 59 B Hson (o) AR
AR Hy (w) o A T 14 3] 2E AR 6 HBOR AR 7Y [E
AR Hson (w) 5 B b TR 3K B9 T 8 45 R F0BR
TP ER S AR B Hy () F1 Hy () .

AR 1 RINRR G E i R EOLEOREE,
L PAHIICAR S R B A R B AR AR A, W
REMZE DN BHEESEE RN

sr=02 P b2 () X He(w) s (2)
aq aq Pin

XIERE (DX P RIZPAIERA A2 . Hik RFE A D)
=AY I 2 B0 B LA (2) U B, g vT 3R A8 2 A0
TR 2% B [ A5 A0 23 0]
Hson (w) = S/ SE, (3)

Ll dB RAR KN

Hson (w)[dB] = Si**[dB] — Si*[dB], (4)
XA LA BRI 2 S (AO6 TOR # B A 4 2 0 B FY) B
BAnBREE , AMER W T BB T N2 RO R
A e A N R Y AL

3 SEEmilE

ST RAREMNE S HP 2|1
8720D; #6384 Alcatel /A F] 8 EA £ % DFB #5%
L HERME R 80 mA,EA MRERN—1 VM
20 HP A AR 11982A R 25 5 4 I 2k 3 44 5
K a8 8 InGaAsP 7 3 & it K &% ( Traveling-Wave
SOA, TW-SOA), WEHiMH SOLT Kk ¥R &
R 24 43 BT AR o ) [ Al i 1

AT R ZER AR 5151 A 0 dB.6 dB 1 12 dB i
B EE N EBE T, REEH R EARR
L B B R IR EE AR B T &, 43 i W 2(a) ~ [ 2(0)
i . BGERR B KSR 7 ik == B E i)
) Syt IR B WA R T E, I8 a5 EF LR =E

FAMORAET EREEE, 8302k SE 6k
BT RN E I EAE T GRER RS EATI R T
[ 75 5 20 B Hson () [dB], 4351 41 &l 3(a) ~& 3(c)
v

4 SR
N 3 S R 7 3 0 5 RO K B
R L R LAME A

1) X FHE 55 69 B LR > T A G T &G (5
AR ZERAE SO (553 5 B . Bl 2w B N
130 mA B, W EKF 0 dB.6 dB 1 12 dB #
10 GHzAL M5 S 25 E 58 —1.5 dB.3. 9 dB FI
9.6 dB. 3% B8 T A S AOE B AR B 3 25 1A
PiS . TR RO IE SRR N



5# X EBREF . EBRINBRE I RPN R 8% 55 3 ne B 873
L L e )
-20
~30rF
% % ........
= T A = g P,
N~ * f L ¢ = . e e n
L el v 150mA G x }ggf&i’
‘ + 130 mA . =50+, 130mA
-40F . 110 mA b Gol + 110mA
450+ 90mA : 0. T90mA
g0 TR0 S0A e oo =00 SOA | 80 ]
0 2 46 8 1012 1416 18 20 02466101‘714161820 0 2 46 8 1012 1416 18 20
Frequency /GHz Frequency /GHz Frequency /GHz

B 2 BIRZE AR B R AR S .

Fig. 2 Measured S;; under different introduced attenuation by adjustable attenuator. (a) 0 dB, (b) 6 dB, (¢) 12 dB
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