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Numerial Control of Stable Voltage and Current Power
Based on STM32
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(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Based on STM32, a numerical control model of stable voltage and current power was designed. It was composed
of a numerical control module, a voltage and current regulator adjustment module, and a LCD display module. By using
STM32 to adjust and control the status of numerical control module and monitor the output of the circuit, and using the op-
amp isolation to control the power transistor base, the collector outputs different voltage and current. Experimental results

show that the maximum relative error of the power output is less than 0.25%, and the power can work stably with high preci-

sion and small influence of load.
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Fig. 1 Structure of the whole system

MC1403 fERHL REEE, fiith 2.5 vV JEMERL .,
WITRH R IR 2E + S mV, S A LRSI 5E , 76 4.5 ~
40 VI HL S A BB R AT LAE B TAE, H R fRT
W, TAEHRE 1.2 mA, i haKshEE )] 10 mA, BLAYE
1 107/°C, STM32 1 AD il DA B (i 5L v JE#R
FH L ER AL,

B A STM32F103VC6 sl s, Ho
AP 12 A2/ DA BA 3 ApS7) 12 i AD
BB, LR A R R LR, TR SR
T SEBRNT H R R S A BT

OP JILRARAO#E 2545 K (100 ~ 140 dB) , 1 AiR
ZERRAS , FLm I B St A, ANl 4 H 5% R 4
W Tt Az, T HL i 00 Uit BP0 A, A HE 5 R g
FEULESAR/IN. OP JRCR A& P A (8] 1 HRL AL 22
K0V AT TAER, B L OP B R84 52 1] S A S
(5B 2) ) H e e s ol 5 0 T Aty (5 D 3) 1A

RL,

B R R BRI TAETER R AR B TARTE
FaVUIRAS , JEAERR)E | B ) | s, 4%
2B AL I N T IR B, AR TARFERR AR
A, MU LB HL IR R T TR IR AE R, HUR T AR

YRS R AR R A AT e DL IRT 2. H T AR AE
TSR, Q. Q; AR, Q, 3Z#E T DA, SEMH
R VR 5 ka2 17 28 i K e (AT, 7R
TR E T Uya TAEFE FLACERIRAS, T Uip TAE
TELRMECRARAS , BT Ui il VCC, Qq HfL ATl
Q, Z¥ET DA2 TR, SE A TR A AR
PRSI, B TAETERRIRASET, Q1. Qs MufilT:
i, Qy Z¥ET DA2 JERHL LIRS ; A 2 gk
JER T BOE B AR, TEE R ER T Uis TAE
TEHERPIRES, [ UIA TAEEEL IR, oAt
U fitth VCC, Q MU, Qi 3245 T DAL HEATHY
JEJEEE, e AR R A MR RS WU, 25 e ir
b R | L TRAELET , EE AR B R 2R AR AR O, FERR

— Y12 RLI
0 L
1 —— T Brige
P1IN-2V
RL,
—  VI2 RL2 Liact
) S 2] Ac2
1 {
P2IN-4V i
RL, -_
—  VI2 RL3
0 — =
l P3IN-8V L -
3IN- L1 1
S INI OUTI
RL, L2 % e our
— V12 RL4 T3 3 N3 our?
] N4 oUTalE
ob—3 L3225 INs  ouTs
— N6 OUTE[S
1 N7 OUTTHZ
P4IN-16V INSEROUIS
A oxp comp

ULN2803A

i R AR A] A Bl Y.
1
ou n

B2 RIERERRIEERRER

Fig.2 Schema of voltage and current adjustment module
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Fig. 3 Main program flow chart of MCU
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Tab.1 Results of stable voltage and current test
i FoRiE IR AR DRI
SE PR AHXF R 2E/% PRkt AHXTER2E/%
12.00 V/2.000 A = ks 12.00 V/0.000 A 0.00 12.00 V/0.000 A 0.00
12.00 V/2.000 A 4Q 2 7.95V/1.975 A 1.25 7.98 V/1.996 A 0.20
12.00 V/2.000 A 5Q 2 9.94 V/1.975 A 1.25 9.98 V/1.996 A 0.20
12.00 V/2.000 A 100 Q Falk 11.92 V/0.116 A 0.67 11.98 V/0.119 A 0.17
12.00 V/2.000 A 1 kQ Falk 11.92 V/0.011 A 0.67 11.98 V/0.012 A 0.17
24.00 V/2.000 A = ks 24.00 V/0.000 A 0.00 24.00 V/0.000 A 0.00
24.00 V/2.000 A 4Q 2 7.95V/1.975 A 1.25 7.98 V/1.995 A 0.25
24.00 V/2.000 A 5Q 2 9.94 V/1.975 A 1.25 9.98 V/1.995 A 0.25
24.00 V/2.000 A 100 Q ks 23.94V/0.236 A 0.25 23.98 V/0.239 A 0.08
24.00 V/2.000 A 1 kQ ok 23.94V/0.023 A 0.25 23.98 V/0.024 A 0.08
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