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Abstract

This system adopts STM32 microcontroller as the core and uses PWM modulation method to real-
ize simple DC electronic load by using series type dual half-bridge DC-DC circuit as the main circuit
of simple electronic load. Based on the current and voltage sampling feedback obtained from the
measurement circuit, the microcontroller uses the PID algorithm to adjust the PWM wave duty cycle
and control the IR2103 driver circuit output to realize the electronic load to achieve constant cur-
rent and constant resistance mode stability. The system measures and displays the relevant status
of the circuit via OLED in real time. After several experimental tests, this system can stabilize the
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adjustable current of 100~2000 mA in constant current mode and the adjustable resistance of
10~100 Q in constant resistance mode, and all the errors of the system are less than 1%, which can
be well applied to power supply test equipment.
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Figure 1. Overall system design framework
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Figure 2. Series-connected dual half-bridge DC-DC main circuit topology
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Figure 3. IR2103 driver circuit
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Figure 5. Overall framework of software design
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Figure 6. PID control schematic
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Figure 7. PWM modulation algorithm flow chart
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Table 1. Constant current mode preset current test records

F 1. ERRAMERRMNICR

TE HLfil/mA SFR HLIL/mMA FAXS R 2/% 7R HL/mA TEETRZE /%
100 100.6 0.6 100 0.59
300 297.9 0.7 299 0.37
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Continued
500 495.6 0.88 498 0.69
700 699.5 0.07 699 0.07
1000 999.8 0.02 1001 0.12
1500 1497.3 0.18 1499 0.11
2000 1998.9 0.06 2000 0.06

WRIEMIAILTL, KRGk TEEEREN, B REMMNEIRZSKT 1%.
2) fEFRBEN, R AL 10 VI, PRI AR B, A R K 2.

Table 2. Constant current mode electronic load voltage change of 10 V when the current change records

2. [EREXNETFREFFEEEZL 10 VFERELIERE

T E YNGR KRR LI EPNGERES SEFR HL LA AL 4 0 B A A 229

/mA uy/v I,/mA U,/V L/mA I;/mA

100 20 100.6 10 100.3 0.3 0.3
300 20 201.1 10 200.7 0.4 0.2
500 20 499.7 10 498.9 0.8 0.16
700 20 698.5 10 699.1 0.6 0.09
1000 20 999.8 10 1000.6 0.8 0.08
1500 20 1501.3 10 1498.8 2.5 0.17
2000 20 2002.2 10 1997.6 4.6 0.23

RN %R, SRR EN, RaERfEe, HRERTERET 1%.
3) TEFHAE AR B H R ETEE 10~100 Q, BWESFERN 10 mA, FF ST & R 7 7k d e
i, ZHRIE 3,

Table 3. Constant resistance mode preset resistance test records

3. [ERRA T EREMKICR

FEAEHQ  AEEEYV FEHER/mA  BEEHERZQ MXIRES% BoRsQ EIRE %

10 20 2001.3 9.994 0.06 10 0.06
30 20 667.2 29.976 0.08 30 0.08
50 20 399.8 50.025 0.05 50 0.05
70 20 284.9 70.2 0.29 70 0.28
100 20 201.7 99.157 0.84 99 0.16

RHENRIERR, Ragfaw TAEEEABE, HAXRZMNEIRZIKT 1%,
4) BRI 8 Fis.
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Figure 8. Overall circuit physical picture
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