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Fig.1 Typical equivalent circuit model of laser diode
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Fig.2 Equivalent circuit model of laser array
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Fig.5 Emulated before-threshold IdV/dI-I curves of laser diode and laser array
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Table 1

ideal laser arrays with different number elements

Simulated electrical derivative parameters of

m;=1.0 m;=1.5 mi;=2.0
n Ra m Rq m Rqa m
1 5.2889 | 1.0356 | 5.4282 | 1.5542 | 5.1974 | 2.0161
2 2.6444 | 1.0356 | 2.7141 | 1.5542 | 2.5987 | 2.0161
3 1.7629 | 1.0356 | 1.8094 | 1.5542 | 1.7324 | 2.0161
4 1.3222 | 1.0356 | 1.3570 | 1.5542 | 1.2993 | 2.0161
5 1.0577 | 1.0356 | 1.0856 | 1.5542 | 1.0394 | 2.0161

F 2 B A AR BT A Hon Al B A L S S R
Table 2 Simulated electrical derivative parameters of
non-ideal laser arrays with different number elements

m;=1.0 m;=1.5 my;=2.0
n Ra m Ra m Ra m
1 1.1009 | 1.3922 | 1.1451 | 2.1677 | 1.1630 | 3.0381
2 0.5504 | 1.3922 | 0.5725 | 2.1677 | 0.5815 | 3.0381
3 0.3669 | 1.3922 | 0.3817 | 2.1677 | 0.3876 | 3.0381
4 0.2752 | 1.3922 | 0.2862 | 2.1677 | 0.2907 | 3.0381
5 0.2201 | 1.3922 | 0.2290 | 2.1677 | 0.2326 | 3.0381
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Fig.6 Measured electrical derivative curves of laser
array a:IdV/dI-I curve; b: P-I curve
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Fig.7 Measured electrical derivative curves of laser
diode a: IdV/dI-I curve;b: P-I curve
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Table 3 Dependence of the extrinsic ideality factor on
the parallel connection of laser diodes
£1 | #2| #3 | #4 |HF1A£2(#2N\ #4|#1N #3|£1N #4
m [1.51|1.50{1.50(1.51| 1.52 1.52 1.52 1.52
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ty factor on the resistances R, and R
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Fig.9 Dependence of laser array extrinsic ideality

factor on the intrinsic ideality factor of element
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Extrinsic Ideality Factor of Laser Array”

Zhang Shuang"", Guo Shuxu', Guo Xin*, Cao Junsheng', Gao Fengli',
Shan Jiangdong', and Ren Ruizhi'

(1 College of Electronic Science and Engineering , Jilin University, Changchun 130012, China)
(2 College of Physical Science, Jilin University, Changchun 130026, China)

Abstract: An equivalent circuit model of a laser array is established,and simulated processes are imposed on the model using
PSPICE. The simulated and experimental results indicate that the ideality factor of the laser array is equal to that of its ele-
ments,and the current leakage and abnormal ideality factor variation of elements can result in the increase of the ideality
factor of the laser array. We propose a new method to detect the ideality factor of a laser array element by using an electrical
derivative test of the laser array,and we also propose the use of the ideality factor of a laser array as a screen to estimate the
reliability the array.
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