




















EE 456
Boost Regulator Design - Continuous Mode Operation

µs 10 6 sec.

Specify Input Voltage V D 5 volt. Specify Output Voltage V o 50 volt.

Specify Switching Frequency F S 20 kHz.

T S
1

F S
T S 50 µs=

Specify the Assumed Efficiency Eff 90 %

Specify the Max output Current

The output Power is P out
10 watt.

Eff

The output current is I o
P out
V o

I o 0.222 amp=

Find Ton and Toff

T off 1 µs. T on 1 µs.

Given

T on
T S

V o V D
V o

T on T off T S

T on

T off
Find T on T off, T on 45 µs= T off 5 µs=

D
T on
T S

D 90 %=



Find the range of Inductors that will operate in continuous mode

Specify the minimum current we want the supply to operate in the continuous mode

I min
I o
10

L
V D T on

.

2 I min
.

V D
V o

.

For Continuous Mode, We need L greater than L 506.25 µH=

Choose the Inductor L 1 mH.

Find the Min and max inductor currents

I 1 1 amp. I 2 1 amp.

Given

I 1 I 2
2

I o
1 D

I 1 I 2 V D
T on

L
.

I 1

I 2
Find I 1 I 2, I 1 2.335 amp= I 2 2.11 amp=



Choose the filter capacitor using Ripple voltage due to ESR and
capacitor change in charge.

Specify the ripple voltage V CR 20 mV.

ESR
V CR

I 1
ESR 8.566 10 3. Ω=

For all electrolytic caps, assume that ESR*C=80µs

C ESR
80 µs.

ESR
C ESR 9.339 103. µF=

Choose the capacitor using the ripple voltage due to the change in charge

C q
I o T on

.

V CR C q 500 µF=

Choose Choose a standard cap value greater than both calculations

C 10000 µF.

Calculate the Capacitor RMS Ripple Current

I x
I 1 I 2

2
I x 2.222 amp=

I rms
1

T S 0 sec.

T on
tI o

2 d
T on

T S
tI o I x

2 d.

I rms 0.667 amp=



Summary

L 1 103. µH= I 2 2.11 amp= I 1 2.335 amp=
I 1 I 2

2
2.222 amp=

T on 45 µs= T off 5 µs=

V D 5 volt= V o 50 volt= I o 0.222 amp=

C 1 104. µF= V CR 20 mV= I rms 0.667 amp=

Cap Voltage = V o 50 volt=























EE 456
Boost Regulator Design - Discontinuous Mode 
Operation

µS 10 6 sec.
Specify Output Voltage V o 50 volt.

Specify Input Voltage V D 5 volt.

Specify Switching Frequency F S 20 kHz.

T S
1

F S T S 5 10 5. sec=

Specify the Max Output Power and Efficiency P out 10 watt. Eff 90 %.

Calculated the power for the design

P design
P out
Eff

P design 11.111 watt=

Calculate the output current

I out
P design

V o
I out 0.222 amp=

Find Ton and Toff

T off 1 sec. T on 1 sec.



Given

T on
T off

V o V D
V D

T on T off 0.8 T S
.

T on

T off
find T on T off,

T on 36 µS= T off 4 µS=

Find the range of Inductors that will operate in discontinuous mode

L
V D T on

.

2 I out
.

V D
V o

.

For Discontinuous Mode, We need L less than L 40.5 µH=

FInd the inductor Value

L
V D

2 T on
.

2 V o
. T S

. I out
. T on T off

. L 32.4 µH=

L 30 µH.
Choose a standard size inductor



FInd the peak current

I 2 V D
T on

L
. I 2 6 amp=

Choose the filter capacitor.

Assume that the major component of the ripple comes from the capacitor ESR

V RR .05 volt.
Specify the ripple due to the ESR

ESR
V RR

I 2
ESR 0.00833 Ω=

For all electrolytic caps, assume that ESR*C=80µs

C
80 10 6. sec.

ESR
C 9.6 103. µF=

Choose the next size std capacitor C 10000 µF.

ESR
80 10 6. sec.

C

Calculate the new ESR with the chosen capacitor

ESR 8 10 3. Ω=



Calculate the Capacitor RMS Ripple Current

I x
I 2
2

I x 3 amp=

I rms
1

T S 0 sec.

T on
tI out

2 d
T on

T S
tI out I x

2 d.

I rms 1.482 amp=

Summary

L 30 µH= I 2 6 amp=

T on 36 µS= T off 4 µS=

V D 5 volt= V o 50 volt= I out 0.222 amp=

C 1 104. µF= V RR 50 mV= I rms 1.482 amp=

Cap Voltage = V o 50 volt=
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