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Abstract

STM32 single chip microcomputer (SCM) is used as the main control chip to generate one PWM
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wave and two complementary SPWM waves. The full-bridge inverter circuit is used as the core
circuit to realize single-phase uninterrupted UPS power supply in this design. The drive circuit
mainly composed of IR2103 chip and IR2110 chip is used to drive MOS transistors in bidirectional
DC-DC circuit and full bridge inverter circuit. The circuit uses the high-precision chip AD637 to
collect AC voltage and feed it back to the SCM to adjust the duty ratio of PWM wave output through
PID algorithm. The output voltage of this power supply is relatively stable, the load regulation rate
and voltage regulation rate are both below 1%, and the distortion of sine wave waveform is below
2%. The power supply can output a stable AC voltage of 30 V when supplying AC power, and the
current output range is 1 A~2 A. When DC power is supplied, the output AC voltage is 30 V, the
current is about 1 A, and the efficiency reaches more than 85%.

Keywords

STM32 Microcontroller, Two-Way DC-DC Circuit, Full-Bridge Inverter Circuit, UPS, Single-Phase
Inverter

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. 5|8

BEETEEAL. W2, BERARNERE, ERE. EPi%EL. BUMHETI &S ST 2 R v 5L
WAGIN Z A WEEIEAT, U ATT UPS ANEWT R[], T il A EATRE . AR R,
U, WA RN UPS MR by, 7R 1T s s B SR AU Rl W it e eI 2], EVF 2 SR AL TIRK 7
Bl A¥ihig M STM32 B HUNERIE Fr . ARAR R AR i i A% O ri S HH 50 Hz 1ES% A8l i
FEXUE DC-DC HLEEAE % Bl AR B, P DAt e MRl A2 PR R A A N P o (0 P 4 FRL 28 A0 — A A 4 1)
AZU AT E RIS, ORAIE T R A PRIE D), 3R 1 BRI ACR . R HLIR B PWM A
XU HAMKT SPWM 3573 AP HIXUE DC-DC FL AN A S Mradi AR f e, ] B o i H R S L R, S
WA ML HR DC-DC HUESARER,  fe 242 i) FL 0 Hh I 52 5 it B T (A E

2. UPS HiR &% B it

AR YR BT F B F R AR . U] DC-DC HLERBEE . i A e g A . B L IR, Seii
FERFEREHL, B A IR R S A . S IR AL FEI, 220 V T FEZR T R RIBE 2948 H 2R H 29 v~43 V
A[ARAZ I, PR R PR RS B R, BRI XUH DC-DC HLE, @i A LA PWM 3
25t IR2103 BRBHH S MOS &5 RIFE R Bt i, FHEERHBET DC-AC &ML g, i#
Tk B AL A I S ] HLAMET SPWM 2 N IR2110 45 i PUE% SPWM %, PURK SPWM 8 4% Bk 51
AEMFIEARGE R TR VDA MOS B 1 B A R 15 B 1E 5238 i F 3], R A s B e AD637 1 ARAEC A
SRS H A A2 I PR S 05 2 B P MLEEAT PRS2 ), 1R PWIM 0 o 2 e s XUR) DC-DC HEL i
HFHE, FEFHERERE, SAr R &t iaE i 50 Hz, 30 V IMIEZZRE. A PLAEMEH PID
SRd, AR BT R SR A R R AR o B3 OLED 2o i 3 S S5 s S A O HiL LA AN H )
PWM i 25t WidF s sy, B R HUE T ADC SRS 2 Ja (B FL IR, ki 4 1 4k r 2% (1) < b
PR I () D)4 2 24V BRI FEYRAE R, RSB I Py PID SvE DA At F U, fRIE T UPS H
PRI RCR AN R RS E . RGN E 1 s

DOI: 10.12677/s€a.2021.103034 303 B TR R


https://doi.org/10.12677/sea.2021.103034
http://creativecommons.org/licenses/by/4.0/

=N
b

palc

48

220VAZ || ARERRES || BEUIE |\ XUADC-DC| | At LCLIE ¥
bl AR s N FL P FEL S FL PR
i
X
; , mf —
24VEVRR| | B IR21034K | | IR21104K | |AD637RAF
Ji LR A Bk ZH FL
PWM SPWM
STM328 | g % AT AL
Al A ) J {5t
OLED
BR

Figure 1. Overall system design diagram

1. RGRERITE

3. ARGt
3.1. BRIEK B

HEVLIE I HhL 5 b 7 R AT PR T P A P A A8, M RO P el R ) B e R M S U
HFE N AR B, S0 RN 5 B0 DC-DC HLEEH N o« M QU Iedk s B h, Ak
IR Z BRI U, =20, , Jt Ui N RLE, TEA R Sd, UM ATEE R 29 V43 V,
TRE AR R A HEZN 60.8 Vo B T ARE L FR307, I R 1) &M EA R AT R
Ko HEBRAZ AR 1000 V, HBRIEFFRRR BTN 3 A, (HH T80 1 BRI ksl s
R, METIEGALH, FCRH AR, R mUv B B R E, s8N, (AT —R gk
BRI, TR SR FH A H g P25 R I I 5 L i B AR

3.2. W& DC-DC K%

XA DC-DC Hi#% K BUCK-BOOST Hig#fil, HA&F MR ARG, MM\ Ui\ HER,
HLE T/ 72 BOOST B0 R, SeBLTHEThAE . s L (B BEMEAE U, IR R T, St s C2 B 52 Jm,
Al R = TN [4], R U, > Ui MOS B E4% IRFP250N,  Hw stk %2 i h 200 V, i
SEAPACH 75 mQ, HAEFE RS B EGHE T MOS B 24, BN S B LR B/ MOS & S
BINFE, IREEANRAMECE. KA MOS & %A A NIAAE, (£ MOS & IF s A ik, X%
BEAT 70 HL, WRIA BRI/ MOS BT GRT 40E, 76 ARATERIBE—A 10 Q HBH, BN ORBRET L

o
10R
HO e Q1 D1
R1 — FR307
R2 | IRFP250
10k
i
Ui -
+ —T=C2
G l70uF/100v
4TOUFHM 00V
for ]
Lo ';}02 D2
= FR307
R6 | IRFP250
10k
GND

Figure 2. Bidirectional DC-DC circuit diagram
[ 2. M= DC-DC & E

DOI: 10.12677/s€a.2021.103034 304 B TR R


https://doi.org/10.12677/sea.2021.103034

TREt3E

48

Pio BEANELE GS B2 IAFFIE—> 10 kQ HFH, 208 1723 G Ak, XA MOS & G Nk
-, A& OTHUR 5 PWM B R OL T MOS 4 (8 G 223l » H 2R a A, i MOS
B G R O RER ORI, R RIS AR . XU DC-DC HLER U] 2 Ffi .

3.3. WAEH R

T A P B T A I A E ORI L AL R . T R L MOS B RIE R, HIERINCR, SR
TR, SEEm KSR, E 5 Bk A DC-DC M) IRFP250N MOS & . ZR4iilid I SPWM
FEHME S 2 54EH Q1. Q2. Q3. Q4 U4 MOS &, TE— AWM 5E 8N IE XM . AT
MOS % H S 127 A= S I (B A AL (A AN, TR ZE7E MOS & LRI — A, —Jrmnr b
B (YA F R I KR MOS &, 55— TR BB ME A, Bk MOS B b = A 1 g o i 28 .
G5 AR B PR AR W 2 SRR B FE A RARER IR 5208, SR FEEM S &, HFERITEIERE
WS . R IEZ B HANE N 50 Hz, FUIRATEN LC JEB A AR AN, £Mt, K HEaN
PR A3 (DR R B B R AT T A HRR . SRR SR AT

1

2nVLC

Horp fONBUESER, LA C 73 5 RUBMELRT L AE, AS ALY i H 5230 S B 0 50 Hz, R MOKE AL A0
FYN 100 Hz fiA7 o FESEBRCTH b, i T Seit s b4 (R, 26 10 uF (9 CBB RUA IS 4 mH ) R,
R A T H S LA R 2y 550 Hzo A WRiAR s ER 115 3 fros.

VCC

/= #(1)

C10R
o g R
- FR307 R3 =
R2 | IRFP250 R4
10k 10k

10R
Q2 75\D2
HOl RA FR307
IRFP250
L1
4mH
Vsl —4 Vs2 —e C1l we
L2
4mH [IOUF
Tor ' TR '
— —
.4.}03 D3 92 m-}m D4
LOI — FR307 — FR307
R6 | IRFP250 R8 | IRFP250
10k 10k

1

GRD

Figure 3. Full-bridge inverter circuit diagram
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Figure 4. IR2110 driver circuit diagram
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Figure 5. AD637 sampling circuit diagram
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Figure 6. System software control flow chart
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Table 1. Load regulation test record
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36 1.0 29.988
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3) BRFFEE 30 Q A, Rt RN 1 A, SR ANEE, {FHEAE 29 V~43 V 2 [a]4214k,
TR I AR gy e T, IR SR 36 2 iR
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Table 2. Voltage regulation test record
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NGV AY R AI/A PRI R UV
29 1 30.032
32 1 29.971
35 1 29.964
38 1 30.031
41 1 29.973
43 1 30.009

R PR U B R B A oK
#(3)

HL S A B SR AR I S SR R B W 75 Sy =0.077%.
4) WiTTAgi e, RUR E SN HON B, RN IR AN DI R AR DA, THER R, A4S
e 3 i
Table 3. DC input test record
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24 1 29.997 33.887 29.997

MRHE - RC 0, TS RCE 1 = 88.52%.
BN A= UPS HJE S - an& 7 B

Figure 7. Physical picture of single-phase uninterrupted UPS power supply
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