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1) Input data
V=27V L,:=5uH T,,:=1pus Ry,q:=5 12 Vo=V 1:=100%
2 Iculation
1
F,,:=——=1MHz

Beyond this load value, the converter operates in DCM: R,,,.;; := v 74551 2
Vin 2
1- “Vin
Vout
Vout” V.o .-V,
Pout::oiut:5 w Dboost::M:0-46
n 'Rload Vout
Poyt Vout” Vout
Ioutboost:: szt =14 Rloadboost = PO:M =51 Mboost:: ‘/O:L =1.852
Ipboost::VLi: 2‘121 'Dboost'Tsw: 1.976 A
vaboost = VL:L - 2. anl . Dboost Ty, =1.728 A

V.
AILboost = Lm * Dboost * Tsw =0.248 A

P,.. Alpes’
I — out + Lboost —1.853 A
LCCM \/ v 2 12

in

2

P out2 D boost * Tsw * Vm
5 + .—=1.853 A
Vin Ll

—
Nl—‘
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2

1 Dyoost” + (1=D, ‘R ?
Iomboost . + boost < boost) loadboost —1.853 A
2 12.F,,° L’
<]- -D boost> s !
1% 1 1 1) 3
out . +—- ( * (Dboost2 * (1 _Dboost> ) =1.853 A
2
Rloadboost <1 _ Dboost> 3 2. TL

Pout2 AILboost2
V.2 12

) =1.257T A

‘l)boost3 'Tsw2 ‘Vin4 + lz'l)boost'Ll2 * out2
L12 ‘Vin2

2.1/3

=1.257T A

2
D D 3 D R 2
I boost + boost * (1 - boost> * MYoadboost

outboost * 12.F 2 I 2
<]- - Dboost> sw 1

=1.257 A

2
Vou | Dooou 2+l'( : ) (Di? + (1= D)) =1.257 4
S

R,
oadboost
<1 -D boost

2 2
P out Al Lboost

V. 2 12

=1.362 A

<1 _Dboost> : <1)boost2 ‘Tsw2 ‘Vin4 +12 'L12 : out2>
L12 ‘Vin2

2.4/3

=1.362 A

3
I 1 + D boost2 : <1 -D boost> : Rloadboost2

thoost *
ouboos <]-_Dboost> 12'st2 'L12

=1.362 A

Vout 1 LUV (o, )
. +—- “\Dpoost * (1 =Dy, s =1.362 A
Rloadboost \/ <1 - Db005t> 3 ( 2er L) boost < b t>
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2.4) Output capacitor rms current

P 2 + AILboost2
V.2 12

]_Ioutboost2 =0.924 A

Iccon= \/(1 _Dboost> :

2-0.924 A

12 -L12 V. 2 outboost

2

\/<1_Dboost> ° <Dboost2 'Tsw2 'Vin4 +12°Ll2 'Pout2> -7

3
2 2
D boost n D boost * <]- -D boost> -1 Eloadboost

1_‘l)boost ]-2'st2 'Ll2

I =0.924 A

outboost *

Vout . D boost + D boost2 * <]- -D boost> . 1-D boost
Rloadboost 1-D boost 12

2.5) Input capacitor rms current

2
ICinRMS = \/ILC’CM2 - <Mboost ° Ioutboost> =71.707 mA
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3) Input data

Vin =10V Ll =2.8 ,LLH Tsw =10 Us RloadboostDCM:: 6 £2 VouthCM:: 12V n:= 100%

4) Calculation

F ::i: 100 kHz
T

sw

2. L1 ‘st * VouthCJ\/[2

Below this load value, the converter operates in DCM: R, := =4.838 2
Vin 2
1———"—|-V,,
VouthCM
V ? V
PouthCM = outbbeM =24 W IoutboostDCM = M =2A
mn- RloadboostDCM RloadboostDCM
L 1%
T = ! =0.047 M,,,,=—24PM _1 9
RloadboostDCM * Tsw Vzn

Page 3



Boost Converter Operated in CCM and DCM

2Ly« Poypen Voutsbom
Tsw <VouthCM V > \/ T . <V . _V. >
IpboostDC’M:: sw out ‘M n —5345 A
Ll VouthCM
2-L 1 -P outbDCM * VouthCM
<VouthCM V > \/ T . <V —_V. >
D= ow \ToulbDOM ") _0.15 then t,,:=D,T,,=1.497 us
Vin'VouthC’M
\/ 2Ly« Pypen Vouwbpom
T, «(V -V,
Dy:= wu* (Vounpors = Vin) =0.748 then t,;:=D,-T,,="7.483 us
VouthCM
V. — \/ 2 ‘L1 ‘PouthCM‘ outbDCM
" Tsw' Vou _Vin
Dy:= (Vounners = Vin) =0.102 then DT:=D,-T,,=1.02 us

Vin

We verify D, +D,+D;=1

4.1) Inductor rms current

1-D

3
Iers =1 ppoostDCM * =2.924 A

2Ly -Pyupen Voubnom

2. Poywpon* Tsw* <VouthCM Vi > \/ T <V v, >
sw* \Y outbDCM —

I = —2.924 A
LboostDCMRMS 3. Ll ) Vln . VouthCM
2 ‘D1 ‘Rl dboostDCM
I poostpenirnis2 = Loutboostpon * \/ 3 Foa zjs =2.924 A
L] L] 1
v

D
_ouenen (2 T 5094 A
RloadboostDCM 3 TL

4.2) Switch rms current

Dl
ISWboostDCMRMS =1 pboostDCM * “ ? =1.194 A
2. Ll 'PouthCM ° VouthCM

2-P ou ° Tsw °
<VouthCM V > . pen \/ Tsw ° <VouthCM V >

I =
SWboost DCMRMS?2
\ outbDCM 3.7 e ‘/in
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—1|=1.194 A

Tswiostpenirniss = Loutboostpens *

2‘D12
1+ -1
Voutbpem . TL —1.194 A

RloadboostDCM \/3- Dl

1 . \/1 n 2 'D12 ‘RloadboostDC’M
L1°st

Dl
=1.194 A

ISWboostDCMRMS4 = Iers *

3

4.3) Di rm rren

D2
IdiodeboostDCMRMS ‘=1 pboostDCM * H ? =267 A

2+Ly+Pyywpens* Voutsnom
2.P outbDCM * Tsw * <VouthCM - Vz > * \/
_ 1 Tsw : <VouthCM - Vm> _ A
1 jiodeboostponirnisa = . =2.67
VouthCM 3-L 1

’ 2 2+D,* * Rypuapoostpcent
IdiodeboostDC’MRMS3 ::IoutboostDC’M * 3 'Dl * \/\/1 + Ll .(;SU}OOS —-1]=2.67A
2 ‘D12
1+ -1

TL
D,

=2.67T A

2
I diodeboost DCMRMS4 *— I outboostDCM * g *

D2
=2.67 A

I diodeboost DCMRMS5 *— I Lrms*®

3

2.L,-P .
2P upcv Tswe <Voutb DOM — Vm> . 1° % outbDCM * v outbDCM
Tgp+ (VouthC’M - Vin> \
ICOUtRMSl - 2 - IoutboostDCM =1.768 A
3e Ll ° VouthCM

2 2-D,” « Rypaavoostpons
ICoutRMS2 =1 outboostDCM * \/ * [\/1 + oatoos —1[—1=1.768 A

3.D, L,-F,,
2.D,?
1+ —1
2 Tr
IoutboostDCM' § * D —1|=1.768 A
1
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4.5) Input capacitor rms current

2
ICinRMS = ILboostDC’MRI\/[S2 - <Mdcm 'IoutboostDCM> =1.671 A
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