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Abstract: Taking view of the overall design scheme of programmable DC electronic load, STM32F103VCT6 will be
used as the central control unit. The voltage and each branch current of multichannel parallel MOSFET will be real-
time monitored by multichannel AD technique. The MOSFET current in linear state will be controlled so as to
realize constant current, constant voltage, constant power and constant resistance. Self —oscillation produced by
MOSFET stray capacitance and the relative elimination method will be studied deeply, and the design of PI regulator
and filter will also be discussed. A new method to improve the stability of multichannel MOSFET parallel electronic
load will be proposed in this paper. Moreover, the relative experimental prototype has been made out, which has
been tested, analyzed and optimized. Simulating results show that the proposed electronic load possesses high
stability and will suppress the self-oscillation effectively with the maximum current 30A, withstand voltage 90V ,and
the maximum power 150W.
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Tab.1 Dynamic characteristics of IRF540 Fig.4 Stray capacitance bode plot
Symbol Parameter Test conditions Typ.
Cis Input capacitance Vps =25V gropp 2.3 Pl
Coss Output capacitance f=1MHz 125 pF PI
Gs Rewerse transfer cgpacitance Vags=0 52 pF MOSFET °
P1 . 5
: PI . PI R, R,
C.=C,+C, 2 C.
Crss:ng
Coss:Cds+ng 4
CgS:CiSS—Cm: 870-52 pF=818pF 5
MOSFET G S
c " 90°
5 Pl

Fig.5 PI regulator
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Tab.4 Parts of test results in the constant power mode
HAREMW FHIA YV TR
01 01 09 0099
02 o2 097 0203
05 057 08 0484
1 046 213 0979
5 133 374 4974
10 177 559 989
5 333 706 24.92
50 167 288 289
a0 284 2816 097
100 3% 2805 085
12 I=5A 5
Fig.12  Voltage waveform on sampling resistor /=5A  Tah.5 Parts of test results in the constant resistance mode
0.1A~0.19A 4mA. H¥FrEW LA RV N
0.4A 5%o. 0.4A 1 2.5 2.602 1018
2 1.501 2.95 1948
AD 3 2.681 812 3.028
10 0.331 2.672 8.072
° 15 032 483 1509
3 7V 5%o. 4 20 0.408 816 20
50 0.3 14.87 4956
25W 5%o. N 100 0.283 2804 99.08
500 0.059 2805 4754
2 A 5 .
Tab.2 Parts of test results in the constant °
current mode
H (i SEIE H (i SENE 5
01 0.101 16 1604
0.11 0.112 18 1807
0.12 0.123 20 2006
0.13 0.120 22 2206 MOSFET ¢
0.14 0.140 24 2401 PI R MOSFET
0.15 0.151 26 2601
0.16 0.162 28 2.801
0.17 0.173 30 308
0.18 0.1 32 3204 °
0.19 0.1 34 3404
02 0.204 36 3602
04 0401 38 3812 °
06 0.603 40 4,000
08 0.802 42 4197 °
10 1.003 44 4.3%
12 1.204 46 45
14 1.406 48 47A
1] . [Dl. , 2000
3 A WANG VYea-ling. Study on AC Electronic Load with Power Energy
Tab.3  Parts of test results in the constant voltage mode Feedback[D]. Shandong University, 2009.
FIbR{t eI FIs{t e LI (O] ,
005 0.123 180 1872 2011.
0.10 0.169 300 3003 QU Chang. Design and Implementation of Discontinuous Current Type
015 022 500 5.06
0.20 027 7.00 7.04 Electronic Load[D]. Harbin Institute of Technology, 2011.
025 0.302 10.00 1001
0.30 0.341 14.00 1405 B8] ’ (O} » 2008.
040 0.456 20.00 2001 DING Rui- xia. Study on Electronic Load [D]. North China University of
050 0.528 26.00 2601
080 0.858 29.90 2995 [4] L [ . 1999, 19(3): 204 -
100 1.017 29.95 2997
140 1.452 30.00 3001 207.

-90 -

LU Qi-rong, LI Xin. Study on Electronic Load [J]. Journal of Guilin



51 18
2014 9 25

Electrical Measurement & Instrumentation

Vol.51 No.18
Sep.25,2014

Institute of Technology, 1999, 19(3): 204 - 207.

[5] LU Hai- ying, WU Jing, HUANG Song- ling, ZHAO Wei. Design of the
Feedback Type DC Electronic Load Hardware Circuit using IPM[C]. 24th
Canadian Conference on Electrical and Computer Engineering (CCECE)

2011, Page(s): 000156 - 000159. 1959 . Email mxi13@aliyun.com

[6] Salomonsson, D., Sannino, A. Low- Voltage DC Distribution System for

Commercial Power Systems With Sensitive Electronic Loads[J]. IEEE
Transactions on Power Delivery, 2007, 22(3): 1620- 1627.
0 ’ ’ . 0l 1977
, 2001, 25(4): 86- 89.
WU Wen- jin, JIANG Shan- he, REN Xiao- long. Design of DC Electronic
Load[J]. Journal of Changshu Institute of Technology, 2001, 25(4): 86- 89.
[8] . D] ,2011. 1979—
HUANG Zheng-wu. Control Algorithm of DC Electronic Load [D]. 1989—
Guangxi University of Science and Technology , 2011. 1989—
[9] Tsang K M, Chan W L. Fast Acting Regenerative DC Electronic Load £ 1970—
Based on a SEPIC Converter[J]. Power Electronics, IEEE Transactions 1977—
on, 2012, 27(1): 269- 275.

[10] She X, She Y, Wang C, et al. Unified Power Electronic Load for Burn- in :2014- 04- 19; - 2014- 06- 18
Test[C]. Power Electronics and Motion Con trol Conference, 2009. ( )
IPEMC'09. IEEE 6th International. IEEE, 2009: 1803- 1807.

84
1974— .
1974—
1991—
Email longweihu2095@163.com
1986—
2013- 09- 22 2014- 05- 29

-91 -



