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Abstract To satisfy the strict requirements of semiconductor lasers in terms of wavelength stability , phase noise, and other indicators
in precision measurements and similar applications, an analysis method based on the combination of system transfer function theory
derivation analysis and simulation verification is proposed. We designed a semiconductor laser diode drive circuit with a smaller
wavelength drift and ultra-low noise. For an alternating current small-signal model and alternating current path, we theoretically
analyzed the correlation between the circuit parameters and system stability. The circuit design was optimized by introducing a noise-
suppression network. Using Tina-T1 simulations, the drive circuit loop noise is effectively suppressed, and the system stability
improves to a bandwidth below 2 MHz. Experimental results reveal that the effective value of alternating current noise 1s approximately
224 nA and 1. 9X10° for the direct current ripple between 3 kHz and 2 MHz in 2. 5 h. When the 1 h optical power integration time is
1's, the stability is 1. 177<107°. These results verify the theoretical model and simulation analysis. Notably, this approach provides a
universal guideline for analyzing and designing ultra-low noise current drivers for semiconductor laser diodes.

Key words optical design and fabrication; semiconductor laser; theoretical analysis; simulation verification; ultra-low

current noise; high stability

17 . M RO 2T O S U E 2 ARz B AT R
H P 0 %ok K 3l P B R 1 B R P R 2 RO AR
FLAT, B SR BOC 8 R F DR JRESE ISR MR E Rl HOL T AE A PNATEA R

W EEE . 2022-02-01; f&EIEHH: 2022-02-21; FABH: 2022-03-03; WEBHEZBH: 2022-03-14
BE1EE . hufr@njupt. edu. cn

0522005-1


https://dx.doi.org/10.3788/LOP220701
mailto:E-mail:hufr@njupt.edu.cn
mailto:E-mail:hufr@njupt.edu.cn

T2 R R e v AR AR Ak 4 R R 1 25 A B P 3R
LR EE AR AT T8 B, DT OO i TR L
BRI AR AR B a fE AR 45 (GaAlAs) 2 SR Ok
% 9K Bl FRL S O ARCR B R 24 S 3 MHz/p A Ak
BB O A BE 455 S B2 M AT LLRE E] 0.3 MHz/pA K4 . T
PL, X T B A0 6 M AG Ah i 0 78 2k e A F)
100 KHz, 3¢ Jii M 75 A 208 W 1% /b F 300 nA™ . L,
T O AR IR S SR e s
B RIS X 3R Sy e g M R 0 a5 R e P o b R AT A
A EET,

AR SCHE LT A U VR DR B e A LT T
— P 2k R HAT S A AR M PR IS R TR e e A
e ARG AR B IR Bl HL I L T R A% 3 pR B S A
S5 Tina-TT 5 ELA 45 & X B 1% A9 W 5 S5 B | H
B R PG HEAT B TR /IME S T . VBRI A BT LR
5 RN SE I U8 UE 34~ 1T 45 H T IO 2% 9K 3 H A £
AT 1 B o 3207 % 2 S AR OG A8 0 4K M 7 5K Bl
H %1 T RO A HL ATl A B e R S L

2 BEFH RS SR b
2.1 [ERIKENEEIZIT

Pl MRS R VE R N L N T e R E R
0K gl L B AN 1R 1T o % H I TR R B 4 25 AR
FE I TE A MR R OR B ADA4896-2ACPZRT 65 FAE
37 9K 3l H B 2 A5t 4 A% O 5 R BORS BE M 0. 1% .
%R B 2 BN 2510 °/°C 1Y o BEL 1 Sk R R L B R,
V4 B Bl H B S B B U 4 Ol R 5 1 AN R R
K Ry, P i LR S B R AR UL Y RO o o 4 7E
U [R] A st i A TAEHL 39 2 (A V) I, UTAR
P H R (A 5 S PR A B 2 E 5 0 & R -E ek T
R 37 0 & R (MOS) 48 Q1 A4S 2 DMN6066SSS (1)
FIHCHL R Vg (JE T MOS 48 53 HL 3, S5 B E (19 1E

Vcc

@
&

1 K Sl B R = IR

Fig. 1 Schematic diagram of constant current drive circuit
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Fig. 4 TImproved low-noise drive circuit adding to noise suppression network
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