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Extremely Broadband Semiconductor Optical
Amplifiers/Tunable Semiconductor Lasers Using
Nonidentical Multiple Quantum Wells
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Optical fibers exhibit very low loss for the wavelength between 1300 nm and 1600 nm, so they
provide a very large bandwidth for fiber-optic communications. However, the optical amplifiers or
tunable lasers used in the fiber-optic communication systems have limited bandwidth. This article
will introduce the use of nonidentical multiple quantum wells in a single device to achieve the
purpose of very broad bandwidth. With nonidentical multiple quantum wells, the semiconductor
optical amplifiers could provide nearly 300 nm of the gain bandwidth. Using such a semiconductor
optical amplifier in the semiconductor-laser cavity, the semiconductor laser could have the single-
wavelength operation with its wavelength tunable from 1300 nm to 1575 nm, or dual-wavelength
operation with spectral spacing tunable from a few nm up to near 200 nm, or simultaneous operation
at 8 wavelengths with neighboring wavelength separated for about 20 nm.
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Mirror3 / /
Lens3

Single slit

(f=10cm)

SOA Mirror1
—%gkﬂ Grating
To OSA or U Vj (loss > 20%)
detector
Lenst
(f=0.45cm)
Lens2
(f=20cm)
. -
20 = 6 = 120 nm (wavelength separation) Attenuator
I

(2.5 + 1) » 6 =21 mm (physical space) Multiple slits mm—

TN

PRIV - EOLEREBIE o B 2R TR
IS ERERIRRE » O — RN EN R R b
NG AR - AR DGRBS i e s DA
HERHHERE o WRR A —EEHOLrDEEs I EE
LK R B RIR TR - & —EE AT
SLERSMNIEER » S SRR R E RS HIHEAE - RIE
e A RS S B S 8 - B ER
VLR - Froe Y e BT ] DAR] IR M8
HIEE ST (8 21) » BEFERERI R0 1367.1
nm ~ 1390.7 nm ~ 1408.8 nm ~ 1436.5 nm ~ 1451.1
nm * 14774 nm ~ 15269 nm 52 15234 nm ° [& 21 /&
e EE S B AR - (AR RER R DR
027 mW - H{EFRERT5RE Z S EH 03 dB > 55
RN ELAN 30 dB » HE—EFE S EAETE ST
03nm LR ©

EaR -t
Bt EFHAIZEITHAE 1975 F] 1984 4R
2% OEFZE T HEHFHEERIHE B

Optical path for
above 1520 nm
(seven channels)

20.
%k kT4 IRME -

T ABRH - MRS 2 E E T HAUREHE - 8k
SEROR s BRI EHEE A DA INE] ~ 260 nm >
EACE R SRR HI RARZOUIERY - bR T ERITE
RN EAR IR K - (R SR GEN L
W RTLES S/ NRRITRE - 15— T ] F 3 S Y
TERHBAZE » [KFE CWDM (coarse WDM) HYFREL » %
PR A [F)RF (g A 2 rI T HY -

ARRIR SR MR B EEST T - Ryl eAEd EAI
ZEETHPEH A0 - BT
B AL E TR - ia e R LI
BOE S DI EE T HE AT REREE - B
QA0 B ORI R ~ B 2 A A 8 B BB FROR
@ BAEEREERES - BAREYCRE
PRI S > EER S A AR - DFB #EAl
HATCIES > DRSS EE TR - B
FHEZHEE EARER > SRR E T REE A A JHY
FTEERSG » WREEBRIIRAE IR SR B A
EAE AR -
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3 85:47:47 HOY 13, 2pE3

RL -cA.@P dBm MKR #1 WJL 1536.6 nm
#SENS| -75 |dBm B2.GH dEm
'lriE.EM dB/0IY y
Wavelength (nm) | Loss (%) ;JégE RVERRAGE
1367.1 10.7
1390.7 8.6
1408.8 24.1 .
1436.5 38.8 21.
1451.1 34.0 % ok E A0 R SRR LT A%
T EE eyl B SR SIS
15234 0 U ek (KA FEA) 136701 nm
1390.7 nm ~ 1408.8 nm ~ 1436.5
nm ~ 1451.1 nm ~ 14774 nm
CENTER 143B.B nm SPAN 3BA.Q nm 16
«RE @.@8 nm UB CHB Hz 5T=2C sec 1494 3 nm YA & 1526.9 nm °
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