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Sampler Model of P-type Current Mode Control Utilizing Low Pass Filter

Young-Seok JungT

Abstract - In this paper, a sampler model for the P-type current mode control employing low pass filter is
proposed. Even though the frequency response of the compensator used in a P-type current mode control
employing low pass filter is similar to that of P-type compensator, the sampler model has to be obtained from
the method used in PI-type current mode control. In order to show the usefulness of the proposed method,
prediction results of the proposed model are compared to those from the circuit level simulator, PSIM.
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Fig. 1 Circuit diagram of a buck converter employing
P-type current mode control using low pass
filter
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Fig. 2 Waveforms of PWM modulator
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1 Fig. 3 Block diagram of current mode control employing
sampling effect”
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Table 1 PWM modulator gain of P-type current mode control using low pass filter
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Fig. 4 Frequency response of the current loop gain
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Fig. 5 Frequency response of the current loop gain for
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Fig. 6 Frequency response of the current loop gain
for Cp = 10nF

a9 5% 62 HAV| AREE ASIAE(Cp) g B
o }

Fole W 7 BEE FRESY oF 2nE dehg
o A9EaaEe FAFREE BY XY 5) A
05 mEe 2 9AE wol tE ¥ nd 3 4
107 (1)& A8 49 29929 o379 4

HE o5 €
g8l A % AaE pelt deln ARFaeE

Table 2 Parameters and operating conditions of buck
converter
PWM frequency £ 20 [kHz]
Filter inductance L 1000 [ puHI
Filter capacitance C 1000 [ uF]
Load resistance 2 10 [ Q1]
Operating duty D 0.08
Input voltage Vs 25 [V]
Ry = 50 kigz]y G} = 1[nF]v
Compensator
R] = l[k Q,]
Current sensing resistance
nt sensing resistanc 02 [ Q]
R
Peak value of ramp signal 17 [V]
Vin
Time step 10 [nsec]
PSIM AC sweep
Amplitude 0.001
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