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Influence of TO Packaging on the High-Frequency Response
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Abstract;
at high frequencies. Two novel equivalent methods, namely predication method and evaluation method, which can be
used to analyze the influence of through-hole (TO) packaging on the high frequency response of laser diode, are
deduced from the relation between the scattering parameters of laser diode before and after packaging. In the

The parasitics from packages can obviously degrade the overall performance of the packaged laser diode

experiment, TO packaged laser module is taken as an example to investigate the high-frequency influence of the TO
packaging. The coherence between the experimental results from the novel method and that from traditional
comparison method show the effectivity of the methods. It also can be seen that the TO packaging does not reduce the
bandwidth of the packaged laser diode, which means that TO packaging can achieve a frequency bandwidth of 10 GHz,
furthermore, the resonance among the circuit elements of TO packaging provides compensation for the frequency
response of the devices. The two methods are useful for screening and optimizing the packaging of high-speed
optoelectronics devices.
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Fig. 1 Schematic diagram of high-frequency measurement

of laser diode
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Fig. 2 Measured reflection coefficient (a), transmission coefficient (b) of laser chip
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Fig. 3 (a) Typical schematic diagram of laser submount and connection to TO packaging (a) and equivalent

circuit model of through-hole packaging (b)
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Table 1 Values of the equivalent circuit elements of through-hole packaging

Elements C1 /pF C2 /iF C3 /iF L1 /nH L2.L /nH L2.R /Q
Value 0.15 20 80 0. 26 0.4 0.32
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Fig. 4 Measured reflection coefficient (a), transmission coefficient (b) of through-hole laser module
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Fig. 5 Influence of TO packaging on the high-frequency

response of laser diode

AEEER,
t % B

RIS T HEREROLSR SR ZEK X
R4 T AT 234 2 5 (RSO0 4% w5 B0 i 1) T
Wk . EIERY, WM TESEERN T
B RENK, KA LMENEE WA R4 fFR
B, LB P T T A S R B A 1R il 2 R A
. B R AN R YR 7EZ 10. 2 GHz
LAY, [7l il 256 A 4 P I B 5 2R OB AR 588 1 B R 03
W L 98 o X — SER G5 R W UE T AN S 4 T vk Y AT
AT, U B T )l 25 O A R ) 98 ) g i
Yi AT 3k 10 GHz, 738, 3T % B IR B )38 P9 T A L 28
TR SR T R S R A B IR L X R R B0
B B — R B AME R AT . SO R R A 47 K
R A ABE T R ]y s 2B ) AT R A DB B R R B A AR A3
e ERBIHEM T S%

2 ¥ X W

1 A. Ebberg, F. Auracher, B. Borchert. 10 Gbit/s transmission
using directly modulated uncooled MQW ridge waveguide DFB
lasers in TO package[J]. Electron. Lett. , 2000, 36(17) : 1476~
1477

2 A. Ebberg, R. Bauknecht, M. Bittner & al.. High performance
optical receiver module for 10 Gbit/s application with low cost
potential[J]. Electron. Lett., 2000, 36(8): 741~742



1218 Xt &4

1% 25 &

Norbert Ebel e al..
Module packaging for high-speed serial and parallel transmission
[C]. Electronic Components and Technology Conference, 2000,
479~486

4 Jim Tatum. VCSEL Packaging for data communication transceiver
design[ J]. Fiberoptic Product News, 2000, 6: 21~23

5N. H. Zhu, Y. L. Wang, E. Y. B. Pan & al.. Study of
potential modulation bandwidth of TO packaged laser modules
[C]. SODC, Stuttgart, Germany, 2002. 110~111

6 S. J. Zhang, N. H. Zhu, E. Y. B. Pun & al.. Subtraction of
scattering parameters for small-signal modulation characteristics
of laser diode[J]. Laser Phys. Lett., 2004, 2(4); 174~177

7 Zhang Shangjian, Liu Yu, Zhang Shengli ez al.. New simulation

3 Holger Karstensen, Franz Auracher,

method for small-signal modulation response of laser with
parasitics[ J]. Chin. J. Lasers, 2005, 32(5): 676 ~ 680 (in
Chinese)

HHELX FLREM & SFEMENEBOLE/NMES S m
R L LI]. + B#k, 2005, 32(5): 676~680

8 Zhang Shengli, Liu Yu, Sun Jianwei & al.. Optimized pack of
high-speed photodiode[J]. Acta Optica Sinica , 2004, 24(5): 659
~662(in Chinese)
AL FLINVEMS F. BRI
% FR, 2004, 24(5): 659~662

9 Paul D. Hale, Dylan F. Williams. Calibrated measurement of
optoelectronic frequency response[ J]. IEEE Trans. Microwave
Theory Technol. , 2004, 51(4); 1422~1429

10 N. H. Zhu, Y. Liu, E. Y. B. Pun e al.. Scattering-parameter
measurements of laser diode[J]. Opzr. and Quant. Electron. ,
2002, 34(8): 747~757

11 Zhenyu Chen, Youlin Wang, Yu Liu e al.. Two-port calibration
of the test fixtures with different test ports[J]. Microwave
Optical Technol. Lett., 2002, 35(4); 299~302



