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A PC-based instrumental system for fast measurement
and analysis of power losses in DC-DC converter
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ABSTRACT

This paper present a new fully-automated PC-based instrumental system that could quickly measure and
analyze the efficiency of switching power supplies for the entire operating range. In the proposed system, we
applied an indirect method for high-voltage low-current measurements and a direct method for low-voltage
high-current measurements, in order to obtain a high accuracy with minimum equipment requirement. Compared
to the conventional methods, the newly proposed system offers more accurate and much faster real-time
assessment of the efficiency with minimum measurement error. The performance and accuracy of the proposed
system are verified using a 50 W switching power supply intended for telecommunication applications.
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Parameters var. Value Unit
Input voltage range Vin | 40 - 74 v
No
QOutput voltage Vo 3.3 A%
P Yes
Maximum load current| Io 15 A
Maximum power Po 50 \'%
Save Vo Vol by | Switching frequency fs 200 kHz
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Table 2 Example of measured data

Load | Qutput | Input | Input | Power | Output | Efficienc
Current | voltage | voltage | current | loss | power y

L (Al |V, [V]|Vin [V]]| L [A] [PL [W]|Po [WI] n [%]
1.00 3278 | 45998 | 0182 [ 584 3.28 3595
1.9 3.280 | 50000 | 0246 | 575 6.56 53.29
1301 | 3299 | 49994 | 1.005 | 736 | 42.89 35.35
1400 | 3.298 | 49999 | 1078 | 771 46.17 85.68
1500 | 3.297 | 50.010 | 1.151 809 | 4946 85.94

Efficiency [%}
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Fig. 8 Power conversion efficiency
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