%51 K% 28 BRESY & 2022 %2 A
Vol.51 No.2 Infrared and Laser Engineering Feb. 2022

BN R SRR IR B KR 1R R R E T
W & FRA HLE
(BFREIRF & T IREAEHERFRE, T &K 210094)

W E: AT RO AN AT F RO S (LD) #r i e sh R AL Mt -F B 2R
89w A, R T — RSN LD BRI S) RAE B RA BRI I RAAIG T HAZTTE
5] (FPGA) A4zl A S, Al AR E i R e AR BB LI LD IR S vk ey i d; A T
ADNS830 24z &34 I T &F LD TARIRZ 69 A 242 it G 09 B s w38 T £ 3L LD K3 v iR 1%
R EIG e B F AL, BLAEF Y2128 B B ] FROR R # AR IR AR 46 S LR B i AR I A AGE
SRR IRAF BRI, SRE, Z R T RIM B IR S BIAE 0~75 mA E 4 TA, BIA
WA A 0.025 mA, BIR A AL E TR 0.014%, KIAFE E E K 0.016%; 245 4] AR E A 25 °C
B, d R oo BAEE A 0.205%.

KR FFARmEs; BREs; BEHEH; FPGA; =T E

FESHES: TN248.4 MRKPRESAS: A DOI: 10.3788/IRLA20210764

Design of new-style driving and temperature control circuit for

low power diode laser

Yang Tao, Li Wusen, Chen Wenjian
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to deal with the influence of the stability of the output optical power of diode laser (LD) on
the flatness measurement accuracy of the strip laser flatness measuring instrument, a high stability diode laser
constant current driving circuit, temperature control circuit and protective circuit were designed. FPGA was used
as the system control core. Based on the principle of deep negative feedback, the accurate current control was
achieved by the constant current driving circuit. The effective control of LD operating temperature was realized
by temperature control circuit based on ADN8830. Driving current was slowly and linearly increased to preset
value by improved slow-start circuit, and the slow-start time can be controlled precisely. High reliability and high
security were realized by current limiting and electrostatic protection circuit. The results show that the driving
current can be adjusted continuously from 0 to 75 mA, the adjustment accuracy can reach 0.025 mA, the short-
term stability of current can reach 0.014% and the long-term stability can reach 0.016%. When the operating
temperature is controlled at 25 °C, the stability of the output optical power is 0.205%.
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Fig.3 Simulation results of slow-start circuit
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Fig.5 Current limiting and electrostatic protection circuit
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Fig.6 Schematic diagram of temperature control circuit
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Fig.7 Physical drawing of temperature control circuit

3 FPGA ##&iZit

FPGA & fr HA R IR 5 | a7 R,
R LA D BRI LA 401 TR T AR G P A, AN
AT AR M A R EOL O IR g i 2 R A T LA 2
CMOS & % {5 58 B 5 I 47 R i i al v S Ak B 114

oK o ¢ FPGA ¥l p, 8145 PID #2 i 8 1k |
LCD12864 i 71 45 1l . RS422 i@ 15 . A/D s #2441 |
D/A gl

ELR TR N : 150 LA 4RGSR EA ih
b, AL AL i RS422 38 15 15 & H Ar i i A E bR i
B SR J5 D/A S BRI A g RSPl Rt o8
JCHEL O SR B R . HR, A/D BB R AR A
LA BB PS5 e e o B R S, R
LCD12864 b /R B ST 7R o[RBT, - RAE(E 5 H
PRAE AT LG, 2 R AR E 5 HARMA — B W o7 985
BTG, B RAEE S H A7 22, AR5
24T PID f I 5 pk A B, 28 PID 51 5wk AL 5 1
PEHIME T B D/A BIPURAE . FPGA PN 4 il Jit
FRANE 8 frs .

T3t 20 PID 48 S B O 5 1 9K 2l i O

20210764-5



sb Sk T A2
%24 www.irla.cn % 51 %

FVRLBE HEAT R, SE B i AT LA ] Ziegle-Nichols %
FE PR PID 240U K/, PID FUFAan /A=K (9)
i, o, u(x) g PID % th i, e(k) . e(k— 1) A 1
ZAG T, kB R B kT BB kRIS R

Initialization

Setting the target of
the system

(Dhemesor
[ Coll?ﬁon SFoumont ] L u(x) = kye(k)+k; Z e()) +ka(e(k)—e(k—1))  (9)
and temperature contro
D - 1 u(x—l)=kpe(k—1)+k,~ze(j)+kd(e(k—1)—e(k—2)) (10)
displa;
S Au(x) = ky(e(k) — e(k — 1)) + kie(k)+
Whe':}kllert is e%lal to N ky(e(k) —2e(k—1)—e(k—2)) (11)
¢ target?
Y WK 9 FiT 7 g 2 G0 1Y PID 42 1 B e i) RTL 8] .
End

PID # il B N AT = AR, 40 2 T 05 22 1Y
Error # B | 1% PID 4 & Au(x)[1J Incre value fi Bt ,
PLRHSR PID 45 il Hh A u(x) 1 Pid_value BEHR

8 HfFE e

Fig.8 Flow chart of software control
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Tab.1 Linearity measurement data of control voltage and operating current
Item Value
Control voltage/mV 0 106.89 205.96 306.09 405.06 505.71 606.91 707.82
Operating current/mA 0.045 5.377 10.313 15.293 20.233 25.2405 30.273 35.308
Control voltage/mV 807.75 907.87 1007.2 1108.0 1207.4 1309.1 1409.1 1508.0
Operating current/mA 40.285 45.269 50.215 55.240 60.19 65.255 70.24 75.17
Uz =20.07872-1—-1.16085 (12)
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Fig.11 Fitting curve of control voltage and operating current
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