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A Study on Loop Gain Measurement Method Using Output Impedances in DC-DC Buck Converter
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Fig. 2. Open loop system in dc-dc buck converter. (a)
Block diagram of open loop circuit. (b) Functional block

diagram of the open loop system [2].
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Fig. 3. Closed loop system in dc-dc buck converter. (a)
Block diagram of closed loop circuit. (b) Functional block

diagram of the closed loop system [2].
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Table 1. The parameters in simulation and experiment.

Parameter Simulation Value Experimental Value
Vin 12V 12V
Vo 5V 3.3V
RL 5 Q 3 Q
L 120 uH 10uH
Co 1.2mF x 2 (ESR=40m Q) 10uFx2
Frequency 350 kHz 350 kHz
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Fig. 4. Simulation circuit for measuring the loop gain. (a)
Conventional loop gain measurement circuit. (b) Zo and

Zoc measurement circuit.
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Fig. 5. Simulation result of Zo and Zoc in Fig. 4 (b).
(a) Impedance. (b) Phase.
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Fig. 6. Comparison of loop gain in Fig. 5.

(a) Magnitude of loop gain. (b) Phase of loop gain.
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Fig. 7. Comparison of loop gain in experiment.

(a) Magnitude of loop gain. (b) Phase of loop gain.
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