(A=

) Korean Journal of Optics and Photonics, Volume 22, Number 1, February 2011 DOI: 10.3807/KJOP.2011.22.1.035

1550 nm InGaAsP LD Z&AlS|22| PSPICE 2! 2l ZHHX EAM Sl

0114 14 269 ¥z, 2011 2 9 A& B3, 20119 28 9 AR &)

o} H]& WY ALS 0] 83t 1550 nm InGaAsP o] tho] 9 = 9] PSPICE 57132 melS AIobet L@stgch vl& HA44]
of Bagt go|A tto] et getuE 52 A7|FEH FAE WS o] 8t &) o] BES o] g3ste] AR oA
thole=ol =atolH ICE = Fd4l7] 3|2 HMAE PSPICER Fdste] 11 &8 gt S35 Hlﬂﬂ?‘iﬁ}. o] H|LE
ko] AA glolA] thol e o] H7|A Al WA= 7| AMAIE S AHESHT o] & v e 2 3 PSPICE &8 32 ol
SZ; Fulpo A AA 29 A7 AXgS Hch

PSPICE Modeling and Characterization of Optical Transmitter with
1550 nm InGaAsP LDs

Yu-Rim Goo, Jong Dae Kim, and Jong Chang vi'

Electronic & Electrical Engineering, Hongik University, 72-1 Sangsu-dong, Mapo-gu, Seoul 121-791, Korea

(Received January 26, 2011; Revised manuscript February 9, 2011; Accepted February 9, 2011)

The PSPICE equivalent circuit elements of a 1550 nm InGaAsP laser diode were derived by using multi-level rate equations.
The device parameters were extracted by using a self-consistent numerical method for the optical gain properties of the MQW
active regions. The resulting equivalent circuit model is also applied to an actual optical transmitter, and its PSPICE simulation
results show good agreement with the measured results once the parasitic capacitance due to the packaging is taken into account.
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FIG. 1. The band structure of the InGaAsP MQW laser diode.
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FIG. 2. The PSPICE equivalent circuit model derived from the four-level rate equations.
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FIG. 3. Optical transmitter equivalent circuit with maxim 3296 driver IC and the LD.
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TABLE 1. Parameters used in the PSPICE Equivalent Circuit
Elemenents

Parameter Unit Value

Gl (Tus/ T0)* Vi

G2 (76! 76)* V2

G3 (TG /10)*V2

G4 (o /1E50)*V3
Gtim {1y G(V3)S}/1+¢€,S
Gapon (6% Va(ow | Taw)

C F Tns =1x107

C F T =1x10"

Cs F Ty =0.35%107

Cq F 7 =1.7638x10°"
Rips4 Q L, 1,1 ow/tw
G(V3) Q Go*(C3*V3/qVq - m)

Go em’ 4.59x10'

n em” 2.39x10"

Vo em’ 9x107™"?

o ps 48.26

G ps 1

Tc ps 0.18

TESC ps 200

Trw ps 300
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FIG. 4. Measured input and output waveforms of the optical
tranmitter at 1Gbps.
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FIG. 5. Measured input and output waveforms of the optical
tranmitter at 2 Gbps.
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FIG. 6. PSPICE output plotts of the optical tranmitter at 1Gbps
for various Cg values.

2Gbps

T
S ol
I

output viotage [V]

T‘— T —‘_-:;'—;‘f

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
time [S] 9

FIG. 7. PSPICE output plotts of the optical tranmitter at 2Gbps
for various Cg values.
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