Software Engineering and Applications # {4 T.F2 5, 2021, 10(3), 354-364 Hans Y
Published Online June 2021 in Hans. http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2021.103040

£ FSTM3 2808 5 BUS B RS ARG
@it
KER, HAR, @ik

WL HE TR AA5 BB, WL A
Email: 2802433362@qq.com, 21559175922@ qqg.com, 2732519934@qq.com

ks H . 202145 H18H; A HEM: 20214F6 A15H; KA HM: 20214F6 A 22H

wm B

AT PASTM32F103 8 FHLA O, FIF A AL SR AL DACFIOPO 712 B /BUK S B HUK i s ik
TR, FEER R TIP122GIEMR S #E4TH . PIDE LT B R FAFREH], M AT LB B BR
BEKSHEE, RN ZREEFTREEBRENSEFEEENTER. RRAFTELFTIHERE
B, BB, BRI R R, (B R, AR, Z RS ELI0~9.9 VEE
B BRBRAT. BB EBER 6.

X i#iF)
STM32, DAC, ZHBUKEE, PIDAI, AMEE

Design of a Simple CNC DC Regulated
Power Supply System Based on STM32

Xichen Zhang, Yingjie Xu, Qidong Bao
School of Information, Zhejiang Sci-Tech University, Hangzhou Zhejiang
Email: 2802433362@qq.com, 21559175922@qq.com, 2732519934@qq.com

Received: May 18", 2021; accepted: Jun. 15", 2021; published: Jun. 22, 2021

Abstract

This design takes STM32F103 MCU as the core, and uses DAC and OP07 operational amplifier
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modules of MCU to amplify the voltage. At the same time, TIP122G Darlington tube is used for cur-
rent expansion and PID algorithm for voltage closed-loop control, so as to realize the step output
of NC DC voltage. The system also supports preset voltage-current values and the need to output
specific waveforms. The system mainly includes transformer module, auxiliary power module,
operational amplifier and current expansion module, bias voltage module, current sampling mod-
ule. The system can realize the functions of 0~9.9 V voltage stepping output, current limiting pro-
tection and specific waveform output.

Keywords
STM32, DAC, Operational Amplifier, PID Closed-Loop, Darlington Tube

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

BRI FPRAL R A oA 00 TARIRES AR, W] DA ek R s FL AN TSGR I AR AN [1] [2] fEA%
GLELRAS R YR, P R RS SR BT I AR . AEZ BT T BOR S AR ST AR AR R
HEHEAt IR, HA2, BUESTAES . B R RO E R, R S A EEOR H e s, &
mﬁt%t%%%ﬁ:@?ﬁﬁﬂiﬁﬁﬂ~ﬁ%ﬁﬂ%%%%%%ﬁ~M¢*ﬂa?%?%&mﬁ$

PEESD) T AR BUNE BOENE R, BT A2l BEESRIEA]. W TE R ERR
Fe IR YR, E ARG, SO BRI AT 141, (HERUR, E N E R IR
SCBUE BEAC A A VR, XML B B PR se g, 2™ E PR . A BT W R 2o BRI iR
LR A EL R PR RE AL T A 2k

2. BEERBIES T

ABCTHERE A G540 b E R A T S BOK s B L tH ) DAC i s B EAT IBOR, IR
FIEMREAE . $%%8. OLED Bf 7 B REATY i #HIAE R A7, KA STM32 H K 12 fi7
PB4 DAC Hirth 0~3.3 'V HLUE,  [F) B 0T 67 28 S % 1) P IR0 R | SRR, AT EAT BR AL AR PID 55092
Fhfa R, Mk, WREGMESHR T HEERBERS, ARFLM 0~9.9 VLD HH, R
WARY, B IESZE . =AU BRI ThAE. K5 220 V SIS AR R AR AR LS AL 24 V HIR
L, SRR R 3.3 VA ML IE6 13 V AT W R AL, 5 HLE ] DAC
%ﬁoyasvm5m%E,inmﬁﬁﬁm%E#ksﬁﬁﬁﬁ%i,HNHA%WWMQEﬁ
HLRHEAT RAE, K RAE I H 5 8 e EL st 47 PID AT, SRAEIG FEL IR R 47 BR 9t B 1k PRt 37 1) At
%%%A%%,Hﬁﬁ%%mTu%m%mm&ﬁ,mEﬁﬁ\ﬁﬁﬁﬂMﬁ&ﬂﬂ,ﬁﬁ*ﬁ%w
AL

RARRBEERWME | iR, BARGHEIERAG 220 V T BEEGE, BRSS9 A SR
A AC-DC B B RS 5 1) 24 V AR RCON B A 40 B IR BEECR Fl LM2596
B 505 1 1 MC34063 58 7y il Bt O v SR S %z i OPO7 i1, 47 It T fig K FH 3 AR i i )
fEo

DOI: 10.12677/s€a.2021.103040 355 B TR R


https://doi.org/10.12677/sea.2021.103040
http://creativecommons.org/licenses/by/4.0/

KPIR %

BN R HESRAE |
20V M= .. ™t ACDC 54k o N — .
wam || EEF | | wpeg R s
v
STM32F103 [ | IR
OLEDE R bing s

Figure 1. Overall system framework
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Figure 2. AC-DC Rectifier circuit (Scheme 1)
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Figure 3. AC-DC Rectifier Circuit (Scheme 2)
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Figure 4. Bidirectional DC-DC topology
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Figure 5. Op-amp and current expansion circuit
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Figure 7. Biased op-amp and current expansion circuit
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Figure 8. INA282 current sampling circuit
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Figure 9. Overall framework of software design
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