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12+/3-1
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3-phase source

Controlled
rectifier

§+Lo ad

FPhage Controlled Rectifier with Voltage Feedback

DO v Wy (0
X Vv Yo
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lotal time=0.8 =
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Vdc(alfa,,; = 0) = 1.35 = Vsec(f — f). cos oc= 1.35 = 110 = cos(0) =148.5v
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Time 8

= 63) = 1.35 =.Vsec(f — f).cos oc= 1.35 % 110 * cos(63) =67.41v
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Vin =20-30 V

VOUT =12v

ILOAD =1 amps

Fsw = 20 KHz

D =Vin/Vout =12V /30V = 0.4
Define Ripple =0.2v

L_current ripple = 1A

:JMOJL&#‘ ﬁ)d@‘)}\@ﬂ)‘-&ﬁww LS‘j'
V=LeAl/AT=>L=(30-12)+(0.4/20)/1=-L=360uH
:JMOJL&A‘ ﬂ)ddﬂab )‘@)F Q)\:— )‘-\.5.64...«:\:;» LS‘J"
AV =Al+ (ESR+ AT /C + ESL/AT)
Define Ripple voltage: 200 mv

Given:
Al=1A



Capacitor Effective Series resistance(ESR) = 0.03 ohm
Capacitor Effect Series Inductance (ESL) =0

AT =0.4 /20 kHz = 20 usec

Simplify (assume ESL = 0):

AV =Al*(ESR+AT/C)

Rearrange:

C = (Al AT)/(AV - (Al » ESR))

Calculate C:

Cout = (1A * 20 usec) / (0.2V- (1A« 0.03))

Cout = 117 uF (minimum)
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Capacitor Effective Series resistance(ESR) = 0.1 ohm
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