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Modeling current mode converters with an added generator:
Keep the VM transfer function V__(f)/D(f)
- Model only the extra generator D(f)/V (f)
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Terminal c current in the PWM switch model, CCM operation
We can extract the duty ratio definition from the average current in terminal c
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Then extract the small-signal coefficients for all variables
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Develop H(s), replace and rearrange...

Same location as LC filter poles
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Cout L1 RL + Cout L17e = Cout L1 RL VinKae = Cout L1 VinKac Te . .
Low-Q approximation
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The final plant transfer function of the CCM-operated buck is:
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Original large-signal CCM CM PWM switch model in a CCM buck converter

parameters
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parameters . .
Large-signal duty ratio
Vin=15 generator
Vout=5.03
ES:VEO‘IOOKHZ oo
= u
Ri=250m VoD .
Se=0 \Bliltage
\Rfﬁj 3 {ke}*V(ve)-{kicy*(VIC)+{kac}*V(c)
Vac=Vin-Vout — Small-signal duty ratio
lc=Vout/RL generator

kc=Fsw/(Se+Ri*Vac/(2*L))
kic=(Fsw*Ri)/(Se+Ri*Vac/(2*L))
kacc=Fsw*Ri*(Vc-Ic*Ri)
kac=(Fsw*Ri)*(Vc-Ic*Ri)/(2*L*(Se+Ri*Vac/(2*L))"2)
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Power stage response alone — hi-freq. response differs because of sub-harmonic poles
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PWM switch without CS cap. versus duty ratio generator: no difference
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Ac response of duty ratio generator, SPICE versus Mathcad, S, =0
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Ac response of duty ratio generator, SPICE versus Mathcad, S, = 10 kV/s
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Power stage CCM Buck CM final response of cascaded blocks versus large-signal

model =S, =0
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Power stage CCM Buck CM final response of cascaded blocks versus large-signal
model — S, = 10 kV/s
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