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Abstract

This design is based on STM32 single-chip microcomputer, using PWM modulation and SPWM
modulation technology to control the two-way DCDC and single-phase inverter circuit respectively,
and the overall hardware circuit is closed loop adjusted by PID algorithm, so as to realize the out-
put of fixed frequency and Stable voltage UPS power system. This system mainly includes trans-
former module, two-way DCDC module, single-phase inverter module, AD637 AC sampling module.
The UPS realizes the function of outputting sinusoidal alternating current with a fixed frequency
and amplitude.
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Figure 1. Overall system framework
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FhE AL R[] MMERE L5 R, STM32 HL g HLACEIR FE P H A A hRE 2 LL i 7 18, AN RGext
FEFEEORELE S, STM32 (1) ADC SRAFZ 12 ARHFE, REFEAIHUE W8 IF B I L LG R S5 ) A B8 15y
FHMNFH AR AN S, (KRERE. SR EAE. BIERR. SR, W7, Rets. &
eI P B I 2% A 5 S AN R PWM I, B0 PWM R, SICEL S g Jas A3 49 4]

3.2. AC-DC iR iERAYIRIF

XfTAE L, R, W 2 Bros, 8T SR L I IE SR R AN LUR AL,
() ik 2 LA A2 A4 A8 I L ) B R AR R, BT S SRS BV E L R o A A R ) L R A
FZ4 100%, HAfr =L ER 1) A 1) S B it o~ e B ) — 2, SR BRI iy 2803 el i, e AR
LR o N T UE R LR, e LCr ZYYE H Bk . X T A, T 2 SR R S AR L b
XTER, L WERBHEE/D, 2EZHERSEFENE L, 54055 AN iR 2
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Figure 2. AC-DC rectifier circuit diagram
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Figure 3. IR2103 drive circuit
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Figure 4. IR2110 drive circuit
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Figure 5. IR2103 (left picture), IR2110 pin level output logic relationship
[# 5. 1R2103 (X&), IR2110 EHIE FiHiBEX A

3.4. FHERRNEIT

FH AR K ) Buck/Boost ZUXU[A] DC-DC AF e, b H He A% 6 25 EL AT FELJ F, Y7 D 4402 A I 282 48
R E AR R HIRE, AR TR R TRER 29~43V BEFAEZE 60V 45, HEE
TF O (R s 1) R, FRATTIE %1 AR A 200 V1) IRF640, X T FLER e B A [ X ) DC-DC HL B 471 b 45
i 6 fros o

D5

Figure 6. Bidirectional DC-DC main circuit structure
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Figure 7. Single-phase inverter circuit

B 7. AR IRE R

DOI: 10.12677/5€a.2020.96053 460 B TR R


https://doi.org/10.12677/sea.2020.96053

KINR, &

[FI B[R A% S 3 i AR A ia) A, FRATTR A IR AE A 200 V BT 4 IRF640, JEV HE GRS 4 mH,
TR HL SR R AT E N FEL Y CBB106 [9].

3.6. RZRRFERRAWIT

X T RERRFERIDIRE, BATRMAERCE ) AD637 BEAT RAEE . FARR R B T3] 8 Frs. WiAg k)
50 Hz HIIESZAZ it Bl i Ik HRR AR 14 31 ADG37 U5 1y i N i, JEFE i (G R B s N B Bl b it
17 PID %8, AT SEBUAR R I T EE -

P25V
=G vee 5
i 1 —— re—] 14
I l BUFIN  BUFOUT {——
2 NC VIN 13
Header . =
R4 COM NC t—=—
uﬁ%‘%&—“ ouT +vs t———vee
> cs s |10 e
S | DENIN vout 2
1 _[*c1 _re ] ] I
| | | —1 va Cav 8 apPoll Cap Poll
_L 10uF 0.1uF mea=
e - ADG37
SVRMS)
P63V Header 3
Header 3 =
GND
R6 | | | |
o=
RA
503 P7(GND)

Header 5

Figure 8. AD637 effective value detection circuit
[ 8. AD637 B3 E M B 3%
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2) B TE, BRI M U, =200 mV I, ERRIZEN 600 kHz, 4 U, KT 1V, ERRATIR
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3) WU FAHEEINT IO, ME—MAMETOIE R P Cor 238 b Cy I, MIBURIE S EE, H
FEPRPEIS A H A RC i K FRAGE S IEM, MitiE S ERRERRMANE S A RE, BT
HIZ¥ Cayr ADB37 AT E 115

4) ADB37 it 7 N A SRS S MR A8, AT AE i N G v a5k i, 38 AT 4 B R IE VR A SR8/ N BLE
Pl R

5) it R AR L, M NI R B, AN SR AR, BT DA T PR R SR AR A
I H RS, H+3 V~+18 V [10].
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Figure 9. The overall framework of software design
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Figure 10. Flow chart of voltage stabilization algorithm
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Figure 11. SPWM wave generation
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if(i<201)
{
TIM_SetComparel(TIM1,(ul6)(Period_percent*spwmi[i++])); /&L TIM1 i#iE 1 /Y PWM 525
b, JEE Rt A AR A 1 IME
}
else if(i>200&&i<400) //— A WIKFE 400 /> £
{
TIM_SetComparel(TIM1,0);
i++;
}
else if(i==400)
i=0;
if(j<400) //I— A HIRFE 400 4 55
TIM_SetCompare3(TIM1,(ul6)(Period_percent*spwm2[j++]));
else if(j==400)
j=0;
}
4.4. ADC F#f

ARV — R, RN IESZAS R F A RAEA IR RE, I SRR AL HOR AN B BR 5 PID PHIRA 4R
il o 6 T RAE BRI — € R UE B AL TR, ROV BN~ IUEBaE, Bt —DBAS, KR B B T8 A
TR N E 0 — OB, FEBAAI R N S EE EAT S8 SR 15 30 B8 (ki 45 2R [11].

void Get_Adc_Average2_init(u8 ch)

{
for (i=0;i<10;i++)
{
value[i]=Get_Adc2(ch);
temp_vall=temp_vall+value[i];
}
}
ulé Get_Adc_Average2(u8 ch)
{

if(i==10) i=0;
temp_vall=temp_vall-value[il;
value[i]=Get_Adc2(ch);
temp_vall=temp_vall+value[i];

i++;

return temp_val1/10;

delay_ms(5);
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5. M FREER
AR
1) MR U; =36V, 1, =1 AR LR U, AR f, G ILE 1,

Table 1. Record of output voltage and frequency under AC power supply
=1 MBI AR EMRIT R

R i LU (V) i A (Hz)
30.017 49.998
29.997 49.878
U=36V;I,=1A 30.045 50.012
29.955 49.889
30.091 50.053

2) BRI, WHUEIR 1,8 0.0 AL 1A X R RH LT Uy, S5 ER LR 2,

Table 2. Adjust the load output current and voltage record

2. IFRGHEAHEREEILR

N L (A) U R (V)
0.1 29.93
0.3 29.91
0.5 29.90
1.0 29.85

ST 0.27%

3) MM EHEER, U, N 43 V. 29V I KR LR Uy, 45 305 3.

Table 3. Adjust voltage output current and voltage record

3. A ERHEREEIDR

N (V) I IR (A) (V)
29.00 0.99 29.92
36.00 1.00 29.95
43.00 1.00 29.97

MEREEZR: 0.2%

4) WiFFAZiie, EPEF D)2 B (Mg RE 2t e, Uy =24V, s Em 1, =1 AR, A
WHE U,=30V 0.2V, MFHNf=50Hz+0.2Hz, ZRILFE 4.

Table 4. DC power supply inverter voltage record

F 4 ERMEYETBEECR

N B HE (V) itk AL (A) IR (V)
24.00 1.00 29.95
24.00 0.99 29.90

MR: 86.31%
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Figure 12. Physical picture of the overall circuit
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