S USES|X| X 323 535 pp. 455-461

May 2015 / 455

J. Korean Soc. Precis. Eng., Vol. 32, No. 5, pp. 455-461
ISSN 1225-9071(Print), ISSN 2287-8769(Online)

http://dx.doi.org/10.7736/KSPE.2015.32.5.455

JIE2Z A0 A DCDC HEY| HELMRE 48 43

Experimental Verification of DC/DC Converter Power Loss Model in Severe

Temperature Condition

CHR Y, AHYY wee, gee’

Myounggyu Noh"*, Sunyoung Kim?, Young-Woo Park’, and Doo-Hwan Jung®

=

3t (Department of Mechatronics Engineering, Chungnam National University)
artment of Advanced Circuit Substrate Engineering, Chungnam National University)
ATX|HTME (Fuel Cell Research Center, Korea Institute of Energy Research)

< Corresponding author: mnoh@cnu.ac.kr, Tel: +82-42-821-6877

Manuscript received: 2014.12.26. / Revised: 2015.4.10. / Accepted: 2015.4.14.

This paper deals with an experimental verification of a temperature-dependent power loss model
of a DC/DC converter in severe temperature conditions. The power loss of a DC/DC converter is
obtained by summing the losses by the components constituting the converter including switching
elements, diodes, inductors, and capacitors. MIL-STD-810F stipulates that any electronic devices
must be operable in the temperature ranging from -50°C to 70°C. We summarized the
temperature-dependent loss models for the converter components. A SEPIC-type converter is
designed and built as a target. Using a constant-temperature chamber, a test rig is set up to
measure the power loss of the converter. The experimental results confirm the validity of the loss
model within 4.5% error. The model can be useful to predict the efficiency of the converter at the
operating temperature, and to provide guidelines in order to improve the efficiency.
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P =power loss
1 = electric current
V = voltage
T = temperature
QO = charge
C = capacitance

= inductance

R = resistance
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1 = efficiency
rms = root-mean-square
ESR = equivalent series resistance
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Fig. 1 Circuit schematic of SEPIC
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Fig. 2 Test setup for measuring the on-state-resistance

Table 1 Parameters of converter components

Turn-on time t, 3 ns
MOSFET Turn-off time | 7 2 ns
(BSC340NOBNS3, | 5o charge O, | 6.8nC
Infineon) Tunch
unction
C
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Diode
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Winding 37 mQ
- - R
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Coiltronics)
_ Input R, | 100 mQ
Cagz;ci‘;tor Coupling R | 50 mQ
Output R | 10 mQ
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Fig. 3 Test setup for measuring the converter power loss
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