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Abstract

Inrecentyears, semiconductor laser driving technology has become increasingly mature, and lasers
have been well applied in specific fields such as optoelectronic sensing, quantum detection, and
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other industries. The existing constant power control is mainly achieved by adjusting the current
or temperature separately, but due to the lack of collaborative analysis, its stability is limited, which
may lead to changes in output power and beam quality. To improve the stability of semiconductor
lasers, this paper designs a driving system with dual feedback control of current and temperature.
The system uses ADN2830 chip to achieve precision current control, combined with MAX1978 chip
to construct a temperature regulation circuit, and coordinated management through STM32F103
main control. The test results show that the operating temperature fluctuation is controlled within
+0.1°C, and the stability of the output optical power does not change by more than 1%, providing a
highly reliable driving solution for low-power semiconductor lasers.
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RER[L] [2], Forb, SESARBOGRMHE T 2 MK BARE o EZMIERI] [4]. 4R,
SRBOLSRNE ERE KGR, WLEYCKE] L TR KBRS, AR, nTie. b, ks
BB, DRI SO G AR 7R 1 2 AU 2 B [5] [6].
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JEZ I BRI SE NBLEORES, B S BRI A AN BLEOR A, BERWASHOEE TRV,
T A RRAMRE B, N TORIBELL] [12] AR [13] [14]. BT 5 Tk it &4,
ERBOCHEMNEA B ENREGURYE, J8 TR BUBE, iR B AR 5, O 38 K B E HR
WMo RAEARM, BRI S FEREOCR IR R R AT, SEE AR, HE SRR
175 [15] -

41 LD WXl HL PR AR TR B RS AR AR A R RS O T, D T DRIEAE B 5 P82 30 Bl P 0 3t Th % ) A
SEME, AP BR SN H SR S - ADN2830 Al MAX1978 % Lasft, iR E RS RS, #
23k LB - B0 - Bl P [16] fMa2 BRI AR R A IS 5, R e TR 45 SRS IS R I KN 5 07
), ATHET T DR AR e M S oL AR 8 F A o
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I X P P SR R SRS TR TR 2. — o SR R P O e S 1B R L B AR TR NI, R I L
JEEA% RS I S B ) S A W T ARSI 2R D, B TARR AR E AR XA, R&HTE —
AN RE DL 57 ) v R e PO SR Bh A B A

DOI: 10.12677/app.2026.162008 82 N e


https://doi.org/10.12677/app.2026.162008
http://creativecommons.org/licenses/by/4.0/

HEE 45

o rsmmoen |

. Y
g HEEE Ees

I
L ) lu "Ij
\ A
eyl m%@%_____j
JG
A
Y \4
g

Figure 1. Schematic diagram of semiconductor laser driver system based on temperature and current dual feedback
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(1) FHEA . ATH O RAIERE MR . 2 BRI Sen R, PLKSCRH DB E
KL AN B, #IEHHRIMGT STM32, ESP32. STC #4I KH iSRSk S, TR 1537 84T
Z RN A

Table 1. Advantages and disadvantages of different main controller types
#F 1 FRIFFERNMERS

E ik Bl Wat Bt st
Espan P ALE TR Wi-Fi A1 F, (8T B Bsc U T 2 T 5 e ADC A i A2 M FE R, 7T B
B, RZALIREE, EE. FAPEES i
sTC 251 HAEWMERRA, EMESEUERN AP EE MRS,  STC RAMMALESY, I HikZ Bk
- JEE WS ADC 258 hh ik .
sy VA BBUOTER, WTLUEAT AR RS, TR EATIRSIRT R R, SUPERER OUH 7
o HAE MR . TR R

STM32 RFIVEREIIMT, 12 7 A B W B S BRI SRE S, RERROSIT &AL, REGIRIFIY
PR VLRS- R AR, AR5 5 A BRI DIRE, HIWTMA R, 38 S SEIN PRI A%, #ik$E STM32F103C8T6 ff:
NIH E.

(2) HUERBNEAL : AW H O B AR 2 — 32 = ARG SR A As i B L (R B E A B HIR
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AR M B E T BOES R e Th R R e, AT AERAE RIS T R, X PR 25 R A AR X
Bm, HERMThRE R BB BB [17], RIS RN T ST B, ARG RS A T T Th A
FL P FIR BF0 1 S Uit s 4 P, AT AR AR ARG ) e e 7 RN vy ) LI B, AR IR b ARAIE T L IRt AR
SEPERIZEF[18], ik ADN2830 &5 o

(3) WEFEHIIRIE R F B O AN R R, R [ B AN R D, SEPLIX — R R
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Figure 2. Physical picture of NTC resistor
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Figure 3. Physical picture of laser diode
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Figure 4.12 V to 5 V LDO level conversion circuit
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Figure 5.5V to 3.3 V level conversion circuit
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Figure 6. ADN2830 laser driver module circuit
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Figure 7. MAX1978 temperature control module circuit
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Figure 9. Bode plot of a generic TEC module
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Figure 10. STM32F103C8T6 and its peripheral circuits
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Figure 11. Physical picture of circuit board soldering
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Table 2. Actual output current values at different current settings

2. NENRE B FRATH SR BRI E R

BE HLIL/MA LT 2I/mA HLiLER/MmA HLiL e K/mA AL E/mA
10.00 10.02 9.91 10.10 0.10
20.00 20.08 19.02 20.11 0.11
30.00 30.11 29.83 30.28 0.28
40.00 40.21 39.81 40.29 0.29
50.00 50.23 49.71 50.36 0.36
60.00 60.36 59.67 60.42 0.42
70.00 70.41 69.59 70.55 0.55
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Figure 12. Temperature change curves with and without temperature regulation

E 12. AREEETIREELHLZ
B AT IR L SO TR BRI, RIS G Dh A I S B A R, Gl AR S A T I R
RSO0 N DA G L. o HARIR BE VR E N 25°C, A G D28 M 500 A iR B2 I 35 06 s it D 2
BTG, CSRIhEREE, PR RMRS, fFHANEYIRRATE, M 6Th 2ol & A o i i
FAFTRIBOCE M TR, CRIIREE, REPRSEGR 0T E 13 P

36

— AmiEEEL
"""" TIRIETh RS
MWMMMMMMMW
= i
£ %
o
ﬁ T
L v .
g M
R g
g vl v‘.o.,“’.’
32 L L L L
0 600 1200 1800
B8] /s

Figure 13. The variation curves of power output with and without temperature control
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