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NPTEL <Design of Power Electronics converter> S~
<Assignment Number 4>: Detailed Solution oFfachn
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A buck converter is designed using two MOSFETSs - IRFP9ON20DPbF. One MOSFET is us Iike'a&!h by
giving gate pulses. Second MOSFET is used like a diode i.e. its body diode is only used a% te pulse

is given. The input voltage of the buck converter is 75 V. The value of parasitic Q

inductance is estimated as L, = 10 nH. %

Question 1. From the datasheet, the 7% limit for the body diode i ﬁ%d as.... V/ns.

Solution 1. 6.7 V/ns. Q%

Question 2. Using the typical values of Qr-and t.- given in data@,\the reverse recovery current I,is

calculated as .... 4. @
Answer 2. The typical values of Qrrand ¢ h& as 1.9 uC and 230 nS, respectively in

datasheet.
Revers rf?j%m*rﬁnt —  Qrr =05 x I Xty
K _ 2 XQr

. \® b=
\ 2x19x10°°
C.b T 930 % 1079
\Q Iy = 16.52 A
. §
The pox%\ nics engineer uses the following limits to design RC snubber for the body diode:

\%ak voltage limit, E1= 2 x Input voltage
[ ]

(ﬂ) limit = half of (E) limit given in datasheet for body diode
dt/ gy dt

~

First, design the snubber by limiting the peak voltage

Question 3. Find value of E1/E ....

Answer 3. E1= 2 x Input voltage, % =2
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Let the corresponding values of x,= 2 and {, = 0.4 are obtained using the respective curves to design

snubbers by this method.

Question 4. Find the value of Cs....

Answer 4.

Question 5. Find the value of R;....

Answer 5.

Second, design the snubber by limiting (dv

Question 6.  Calculate (Z—T;) @ Wo) --. (A).
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16.52 \* (‘b\.
=10 x 107"
01077 % (75x2) \Q
Co = 0.12nF %
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Cs = 1 nFis chosen for the snubber.

o~

dv dv
bt —0. -
(d)w >

= 0.5 x6.7=3.35V/ns
1 1

Wy = =
VIpxCs V10 x 10718
=0.32 x 10°
()
t /), = 3.35
(E xw,) (75 x 0.32)

=0.14




Let the corresponding values of y,= 0.9 and {,= 0.15 are obtained using the respective curves to design

snubbers by this method.

Question 7. Find the value of R;....

Solution 7.

dv

Question 8. Calculate (—) X
dt J ..

Answer 8.

Let the corresponding values of .
snubbers by this method, ‘@’

Question 9. Find t e@

A
S
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Question 10. Find the value of R;....

Solution 10.

(Q)

L
5:2 o —p [
f Ko x Cs \
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RS=2><U.15><\/TO \Q(b’
R, =0.950 %

Ly x I,
2
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Cs.... (nF) Solution

I 2
. — L) rr
“ p X <E X Xo)
16.52 \?
=10 x 1077
A (75 X 0.1)
Cy, =48.52nF
(Q)




R.=2x(ox 4|22
X (o X c.

10
L= 2x%0. U
s =23 09>/ =5
— 0820

Question 11. From the datasheet, the typical turn OFF time of the MOSFET is .... nS N

. A\
Solution 11. @

Lofr = La(om + tr

@’6

=122 nS %
The maximum current through the MOSFET in the buck conve@OA. The power electronics

engineer uses an estimate of ¢;= 2x typical turn OFF time of V\% , to design RCD snubber for the

MOSFET. \@
Question 12. Find the value of Cs.... nF &% ‘

Solution 12. \
Q ! I t
&W snubber, C,s = Lx s

o 2F
\\'\jptz’mum snubber, Cy = (g) X Chs
c‘) CAx I xt,
\Q Cs = 9x2xE

4 x 30 x 244
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