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Quiescent operating point

Input voltage V, =28V

Output V=15V, 1,,,=5A, R= 3Q
Quiescent duty cycle D =15/28 =0.536
Reference voltage V=5V

Quiescent value of control voltage V= DV, =2.14V
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Gain H(s) H=V,/V=5/15 @
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Small-signal model
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Open-Loop Control-to-Output
Transfer Function
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Open-loop control-to-output transfer function G,,(s)
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Open-loop line-to-output transfer function
and output impedance
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System block diagram
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Uncompensated loop gain (with G.=1)
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Lead compensator design

To optimally obtain a compensator phase lead of 6 at frequency f,, the
pole and zero frequencies should be chosen as follows:

f= 1 —sin 9
© TV Lasino) 1Te”
1 +sin [8)
b= I - sin (0)
14,10 10f,
If it is desired that the magnitude SO 0 Laxh=
of the compensator gain at f, be oo 410 —A3Uderade
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Lead compensator design

- Obtain a crossover frequency of 5 kHz, with phase margin of 52°
————

‘/ ,x¢~ T, has phase_of appromma}telz — 180° at 5 kHz, Ijence lead (PD)
m compensator is needed to increase phase margin.

- Lead compensator should have phase of + 52" at 5kHz Q= €% °

+ T, has magnitude of — 20.6 dB at 5 kHz

+ Lead compensator gain should have magnitude of + 20.6 dB at 5 kHz
+ Lead compensator pole and zero frequencies should be

1 —sin (52°)

J.=(5kHz) T+sin (529 =1.7kHz
_ /1+sin(52°) _
S, = (5kHz) T sn(G2) = 14.5kHz
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Lead compensator Bode plot
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Loop gain, with lead compensator
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Improved compensator (PID)
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T(s) and 1/(1+T(s)), with PID compensator
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Line-to-output transfer function
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