Example Design of Buck Compensator
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DC (Quiescent) Operating Point

Input voltage V, =28V
Output V=15V, I,,,=5A,R= 3Q
Quiescent duty cycle D=15/28=0.536
Reference voltage V=5V
Quiescent value of control voltage V, =DV, =2.14V
Gain H(s) H=V,/V=5/15=1/3
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AC Power Stage Model
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System Block Diagram
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Plotting Uncompensated Loop Gain, )
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LTSpice Simulation — AC, Uncompensated
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.lib myParts.lib
.acdec 1000 1 1Meg

.paramVg=28 V=15 R=3 D =.536
.paramVref =5 H=1/3 Vm =4
.param L = 50u C = 500u
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Transient Simulation, Uncompensated

I(Tload1)

1 .paramVg =28 V=15 R=3 D =.536
@b switch.fib .param Vref =5 H =1/3 vm =4
+ib myParts.ib «param L = 50u C = 500u
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Summary: Uncompensated Behavior

* Significant steady-state error

— Need to increase low-frequency gain
* Barely stable; significant ringing

— Need to increase ¢,,
* Speed: ok

- f.=1.8kHz

- (BW),, =2.6 kHz__

- oK for f, = 10 kHz or above
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Compensator Design

* As an example, try to
J - Increase f,to 10 kHz = %

— Increase ¢,,to 76° ((%50.5)
V= Increase lIT,ll to

* Note: Book Chooses f, =5 kHz and ¢,,=52° (Q=0.5)
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Pl Simulation

.paramVg =28 V=15 R=3 D =.536

- -Mag(V(vx)/V(d .paramVref =5 H=1/3 Vm =4
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PD Design (1)
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PID Simulation
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lib myParts.lib
.ac dec 1000 1 1Meg

.param Vg =28 V=15 R=3 D =.536
.param Vref =5 H=1/3 Vm=4
.param L = 50u C = 500u
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I(Tload1)

Transient Simulation
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