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1) Input data

Vip=10V L,:=17.6 uH Ty, =10 ps Rioadccnmy =6 £2 Vouccrmy =12V
2 Iculation

1
F,,=——=100 kHz

2
Vin+Vou
- ICCNb ) —17.037 2

2

Beyond this load value, the converter operates in DCM: R,,;;:=2+L,+F,,* (

VoutC’C’M bb 2 VoutC’C’M bb
=24 W Lycompy=——"—"—=2 A

P, icommp = R R
loadCCMbb loadCCMbb

Vv
outCCMbb —0.545

duty ratio expression: Decoppp, =
Vin+Voutconmy

inductor ripple current: Al ccongmy = Lm *Decnmy * Ty =3.099 A
1

Ll
= =0.293
RloadCCM vb* Low

I

inductor peak current: I ooz =— e 4 ™ . Decngpy Tow=5.95 A
I=Dcompy 2+Ly

I
inductor valley current: I,y = — e o0 L Decpmy Tsw=2-85 A

1=Deepmy 2Ly

2.1) Inductor rms current

Loy +IpC’C’Mbb2 +Ipcommy * Lvconms
ILCCMbbrms’:\/ < - P h > =4.49 A

3
I = 1 \/ Doormy” * Tow’ *Vin® =2 Doormy” * Tow” *Vin” +Doonmy” * Taw’ Vi +12+ Lowconmy” * In”
LCCMbbrms2 *— °
Ly« (1= Docae) 12
2 2

7 | Alconmp Lowconmy 449 A

LOCMbbrms3 = o 5 =449

(1=Dconm)
Voutcomve 1 1 1 )2 2
ou . - *(1=Decamp) =449 A
Rioqacenmy 1-D 3 \2-71g
CCMbb
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2

1 1=Deoeamy) * Rioadgconmn”
I'rcombbrmsa =L owtconon * >t < 12 F> 5 Loa2 =449 A
(1 =Decny) sw "1
2.2) Switch rms current
Al LCCMbb2 I outCCMbb2
Tsweenvbrmst = A | Docnws * T + =3.316 A
<1 - DCC’Mbb>
D D (1-D )2 R 2
(1= .
CCMbb CCMbb CCMbb loadCCMbb
Isweenmbrme = Loutconms * >t o 2.1 o =3.316 A
<1 _DC’C’Mbb> swo Tl
Vv D 1 1 \?2 2
outCCMbb CCMbb 41 Decams - <1_ DCCMbb> _3316 A
Rioaaccnmn (1 _D > 3 \2-71;
CCMbb
2.3) Diode rms current
Al conmy” Lyuiconmy
Lacenrpbrm = (1 _DCCMbb> : 12 = =3.027 A
(1=Decnws)
V, 1 1 1 )2 3
outCCMbb \/ 4+ . (1 _DCCMbb> =3.027 A
Rypaacenmy | (1=Deocams) 3 (271
(1= Decam) - Fumicerm’
1 —Loomy)  * oadcenivb
Liconmvbrme = Loutconms * <1 D ) 2.p £a2 =3.027 A
—LDocnby -F,~ L,
2.4 itor rm rren
Al LCCMbb2 I tCCMbb2
Tcoutbbrms1 = <1_DC’C’Mbb> : 12 = 5 —IoutCCMbe =2.272 A
(1=Dccamy)
D (1-D )3 R 2
CCMbb —Leoompy)  * oadconvy
I coutbbrms2 = Loutconivn * <1 D > N Loa2 =2272 A
- CCMbb . sw . 1
Deenp 1 1 \2 3
Icoutbbrmss’:IoutCCMbb‘\/<1 D > +§' 2 : (1—Dchbb> =2.272 A
—Leoomby “TL
2.5)In itor rm rren
2
VoutCCMbb

— 2
ICinbbDCMRMS3 = ISWCCMbbrmsl - (

V.

m

'IoutCCMbb] =2.288 A
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3) Input data
Vip=10V L,=5puH Te,:=10 us  Ryuapbponri=6 £2 Voutwvnon =12V
4 Iculation
Vouthbpen” P,uvpom
f)outbbDCM::ouiz24 W IoutbbDCM::L: 2A
RloadbbDCM VoutbbDC’M
V.. +V, ’
ot
Below this load value, the converter operates in CCM: R,.,;;:=2+L,-F,, ( L VOUtbbDCM) =4.84 2
i
L,
= =0.083
RloadbbDC’M ° Tsw
L . 2 . 1
lebDCM::\/ 1 outbbDCM . —0.49
Tsw n
Ly 2Py popem 1
Dayppenr= \/ Tou . v =0.408
sw outbbDCM
Dsyppenri=1—Dyyppens — Dayypon = 0-102
Vv, 2.P,
inductor peak current: Iy, pensi=——*Dyyypens* Tew=9-798 A or Z 7 outbbDOM _ 9798 A
1 14 sw
V, +V
Average inductor current: I, oopens =T oumbpons s —— outbbDOM _ 4.4 A

in

4.1)In rrm rren

\ [1 —Dsyopem
I pupontrms =1 pyopens® s =5.361 A

Vin*Divspons* Tow ) \/ <Vin+voutbbDCM> *D1yupon
L, 3V outbbnCM

2. lebDC’M * Rl dbbDCM 8- Rl dbbDCM
I 1.peviemss =L outbbpons * \/ 3. F za + 9 ;a 7 =5.361 A
Low 1 L gt

2D 8
LbDCM.

=5.361 A

I popenirms2 =

=5.361 A

I 1. porimsa =L outbvpons *
3 . TL 9 . TL

4.2) Switch rm rren

‘ ,lebDCM
Iswiybpentrmst =L ppopons * —5 - 3.959 A
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2« Dyyypens * Bioaavspenm
Tswibpenirms2 =L outbbpons * - =3.959 A
3 . st . Ll
2+« Dywypem
Tswibpenirmsa =L outbbpons * H ———=3.959 A
3 . TL
Dyyopem
Tswibpenirmss =L obpenirms® 1D =3.959 A
— Uspbpom
I Vi “Dyppent” *Tow | (Vin+ Vounbnons) 1 _ 3050 A
SWbbDCMrms5 *= . . =3.
e L, 3V outbbnonm 1=Dypppem
4.3) Di rm rren
I o Vzn 'lebDCM * Tsw \/lebDCM° <Vm + VoutbbDCM> D2bbDCM —3614 A
dbbDCMrms1 *= . . =3.
" L 1 3. VoutbbDC’M 1- D3bbDCM
8« Rypadpbpenm
I . \/— =3.614 A
outbbDCM \/ 9 .st R Ll
1
8 8 4
I uwvpons® =3.614 A I ,ibopCnr® =3.614 A
*TL *TI
4.4 itor rm rren

Dyyppenre <Vm + VoutbbDCM> Dapppen

Icoutbponrnss = \/I pbbDCM2 : ( ) o DCM2 =3.011 A

3 VoutbbDC’M 1- D3bbDCM

7 7 8« Ripaavvnom
coutbbpeMRMS2 = Loutbper * \[\| ——F——F—

—1=3.011A4
9.FS’LU‘L1
8
Tcouwwbpenirniss =1L outbbpons * P 1=3.011A4
L

2

v
M'IoutbbDCM) =3.149 A

V.

2
Tcipbpenrass = \| Lswobpenrms: — (
7
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