Application Note
AEFHIE(O] XA T/ A

Wi} TEXAS INSTRUMENTS

24

O] OfZ2IAIOIN E S5 A7} U 4 HE BEUN ASSHE IC2 HAE RAE ZAHE(0] H2 AL Sfot
SFHALS YAISILIC RAE ZIH{EIO] T|S(ET 25 1 H2)0|Lt ZAHE] 4 drelol TS RIS LISS HIB3HA L]
Ch. 2pAlEH Y57t HRs Z2 0 2A0 B HE0| 9l #1238 HZSHIAR.

M%HO| g WHA CHEAS A4 83 HZBHIAIR

At

1 A E I E O T LA oo e e e e e s e e e ee e s e e e e r e e rrnrenan 2
IR [ DS IRk ekt L USSR 2

2 ZIEH A AL 2B A oottt ettt et e et ettt et e ettt e ee e et et et ettt et et e et et e ee et er et et et et et et e et erereete e eaeerenans 2
B O T E] MIEH e e e e e e e e et et e et e ettt et e ettt e ettt ettt ettt ettt 4
B = o K i T TS 4
B B A O A et e e e e e e e et e e e e e e e e e e e e e e er e er e s er e 5
LT I D=2 I L T 6
= T = I L 6
8 EL A E FHHE O] A A S Bl Al e e e e e enerens 7
LT = S 9
B0 ZH L oo e e e e e e e e e e e e e e seeere e e e e s re s ennennas 9
KOKA002D - NOVEMBER 2009 AEFIHE(O] X2 T Apt 1

Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

i3 TEXAS
INSTRUMENTS
HAE FHE[Of 7/ 24 www.ti.com

18 AE FME(Q| 7|2 24
1 1-10l= AAR|7F AR E ICH| S2E FAE AHE{Q| 7|2 0] Lot USULCE ST A AHE = ZHE| &

8151 = WA ASI3I2 CIO|E TS AIBELICL 0] 29 CHO|QE0| 22 44 WAl QU 0] M2 BE WAl0)
11_9_5||_||;f
1Tod .

lout

1.1 HZA M TR D74

HAS AMSRIT Tk 47} Oi7H 47t st
1 ;ﬂ% |:|‘r| VIN (min) = £ VIN(max)

2.

3.

4. RAE ?_5151%-? St Ol AFSElE 2 32 A Lo 22st Y& D7 Ha-Z H|0[E] AE0|A =E3H0F 5t7| =

.J
A2 HRE 71I+_P3I~E 24 B
A

CA= 214 = Mol Cist FE| AO|2 DE ZH5H= AYULICE 2|t AQ(z| 22 0[]0
27| W20f 2|4 U™ HLO0| AFREHLICE.
D=1 ViNgmin) * N
Vourt )
ViNmin) = 2|2 22 4
Vout = Hot= 28 1Y
n = ZAHE 2| EE(0]: °F 80%)
ZIHE{ 7} &4 Of|HR| = -'-:LBHOF StOE FE| AO|Z Altof] 28740] Z7HELICE O] AM2 28 A47t gl WHAR
Ct o 1%’—‘1?.' FE| AIO|Z2 HZRLICE

Ol e} Al==(0f]: 80%(RAE ZIHE{Q| 2|2t2| A2 &&80||= H|SHA0|Z| 42)E AHESI7Lt MENSH ZAHE|2| G|O|E| A|E0|
M /Bt EA MM

(zl-z 3 al 4)0 2= 3|./EIA|2

Z|tf 22|2| MFE AlLtst7| ot ChE HAl= QISE 2lE MRS Z2Esk= AYLICH AHE HI0[E A E0|A= LA
Z 1Cot e A8 &Y QIHE] = THefet QIHE 0|52 AIYELILh. #Y ?_'351 US ALESH0 2|2 MR, HY gl W

9| AHE] gt tE= HIO|E| A|E0]| MAI=|R| 942 F2 O] 0HEZAIOIY EQ| 2/5/E éfé,‘/&!ﬁmw ALtE 2 ALY

Al = ViN(min) x D
fg x L )

Vinmin) = 2l 2= A
D =2HA1
fs2 AlLHE FE[ ALO|Z = ZIHE{Q| 2| | &) Seob
L = et QIEE] 2k
O|A| MEHSH ICT} Z|CH NRE HSE o U=A| ZH6HOF LI
2 AEFHIEIO] 2217 712 ALt KOKA002D - NOVEMBER 2009

Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

13 TEXAS
INSTRUMENTS

www.ti.com ZJL AR FE AL

Al
ImaxouT = (ILIM(min) - 2ij(1—D)
(3)

ILim(min) = S 29122 47 H|SH 2{AZH(HO|E] AE| AIS)

o
DE A|itEl AHE 2|F U7 = YA 10M ALtz 7E| AOI2

=~

F2 IyaxoutOll CHSH AlLHE! 20| Al AR 27 2|0 23 WRELE Y2 F2, A9 UF AH$H0|

ImaxouTOll EHSH A4t 20| Z ot Z4ECE ofZh 242 F 2042 A L0 A= B2 AHE AV =2 AHE{ QL Sl HH
¢HICE A8 &= UELICE AGBEATL 225 2|1E URE Yo7 UESHICE AMESIH 20 23 URE UL
ALkl 20| OfE2 A 0]42| 2| 2 MFRELl =5 S AAHL| 2

Al louT(max)
2 1-D

ISW(max)
(4)
Al = HHA 2
lout(max@lA AlLHE QIEE 2|1& & = 0iE2|A|0]40 Zash 2 =3
D = YA 10|A AlLtE RE| AOIZ

0|Z0| HtZ2 I3 M7, AHE, S £22|2] & 2|F CHO|2ET} AGOF f= AYLICEH

r
Jn

KOKA002D - NOVEMBER 2009 AEZIHE{O] 27 Z[E AL 3
Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

J“i’ TEXAS
INSTRUMENTS

OICIE] MEH www.ti.com

3 Q] dEH

S HO|E] A|E= 22 AEH 2| HeE AISELIT 0| 32 0] HLloM AHHE MEist= 20| S5LICH AHE &
Ol =252 d el

QI 0| $24+8 &5 37| A0fLL). AHHATL ZAsteE HEIH S716H7 | H20| QHE = Sheh LEA] 40
FO{ 2|t MRELH Z2 HF HS 7HX0F SfLCt.
QISE He7t 9= B2 42 T2 YHA2 HAs QIHE|9| HASH oS ULICH
_ Vin * (Mour - Vin)
AlL X fS X VOUT (5)

—_
OIEIEIS O 4 g7 W20 WA 12 QISE 2IS HES AT 4 YL T 212 YR 052 53 X

20%~40%L|LC}.
_ Vour
AIL (02 to 04) X lOUT(max) X
Vin 6)

Al =04 QIHE 2| & ME
louT(max) = OHEE[AIO|H0] 25t 2|t &3 AT
4387\ Cjo|C Moy
&AS F0|2{H AET| CIO|RQEE AME6H{Of SLICH st +HUaF M2 YA 2|If 23 M Bt ZE5LICE

IF = louT(max) 7)

lr=dR7| 0|
louT(max)2l Bt =TS T = O Z2(FH 040 2e 2|0 22 AR

AE7| CO|QEE W MO I3 HE HH0| B4 SLICH T2t AIARON S8 6|3 HEs SH7H 2iz] gL

=L IOo-d (=]
Ct
HZsljoF g & CHE o7l 4= CHO|REC| M &4QILICE TS 2|5 0f 2HL{Ct.

Pp = I x Vg (8)

IF = 337| CO|QE0] W £43 UR
Ve = 37| CIO|QE0| i3 2ot

T

4 AEZIHE[O] XA T2 AL KOKA002D - NOVEMBER 2009
Submit Document Feedback
English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

13 TEXAS

INSTRUMENTS
www.ti.com 22 2o M Z
5 &2 Mgt 8%
79| BE AHE{7F 4] CIHIO|H HEQIT (1Y &3 MY AHEQl 42 STE0 US)E &3 MYS 4yt
T S8 ML, Vg, IS8 HIO|OJA R, Ipg7t FO{Z|H 22t CIHIO|CIS HAHE 4 QLT
Vour
IR1l2
R1
IFB
VFB
R2
0 541, £ HY S I3 24 28|
Al 27|18 S5t M= D= HIO|O{A M2 9| 2|4 10047} Z|0{0F RHLICE.
|R1/2 > 100 x IFB (9)
lr12 = XY 27|12 S35l GND
lrg 2 0]0{Z|= X F = H|O|E| A|EQ| I|EH HIO|O{A M B
0|7 5121 et 23| Bt} 1% O|BIRILICE MR E M B £ 4 ULICH M3 20| ZORAICH: FUSHEHYE A
BH| 2817|0| 242 £40] O E2|2 HHEE o7 O FORRILICH

Ch=2t 20| AlLtELCt

(10)

(11)

KOKA002D - NOVEMBER 2009
Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated

AEZIHIE[O| HEA TIE2 A

5


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

i3 TEXAS

INSTRUMENTS
2/21 AHDYAJE] LEH www.ti.com
6 2 FHIHAIE] M
U= FHIHAIE{ Q| Z|AZE2 HIO|E A|EOf| YBtMO 2 Lot QIELICE O] Z|AZ2 AR el S5 #x|Q| 0|3 HF 27 At
SO = Ql5f AU 2MetS QHMsIsH= o BTt 71 "E HIHE U2 ESR(S71 A AT Mi2ta! AHIA|EE A5}
= AUt & 1Zil M E= X5R 0| 40| E|0foF SHL|Ct OHA| ¢FOH, HINA|E{= DC HIO|{ALI 2E( A1 ZA 72 8
AR)E QIS HM 8= 0| U= = USLIC
U M0 30| B2 42 0| 22 S7AZE & UASLICH
7 =2 F{T{A|E] e

2 A= 22 ESR HIIAEIE AE510 23 M| 2|ES 2|26t AYLILE {FHH MZ7F X5R B 1 0|40
E|H M2t HTHAE 7 Ao &L 291 7

ZHE{0f] 2|2 HY0| U= B2 HIOJE A|E0M YEl= 2|ag8tE 2AI5k= HHAE S MEY + UAIT, ALES 2
FHOHA[E A0 CHet HabS 2ol OF SLICt.

LHF Heb AHE|Q| Ze MY QEH T HUAE S AESHL OHEZ|AI01H0] A 23 HIAIEE 2E5H7| I8 O
Ol A|EQ| 2 AttS L x C HIER [M2fO} E.”—IEF

Q| HYO| P2, LIE YYMS AE5I0 Hok= 23 MY 2IE0 tict 23 HIAE] 22 2YE + ASLICH

louT(max) * D

Cout(min) =
(min) fs x AVour (12)

Cout(min) = & &% 9-|EH)\|E1A_

IOUT (max) = = Ol E2IA|0|Me| z[C &8 M &

D = WHAl 1

fsz Aus s ajorz = ZIHEIQ] 2|4 AQJY o

AVouyr = Hots 24 MY EIE

224 F{IA|E{Q| ESRS LIS 1} 2+ HEAAlO|| 2} 2|22 O 27I5HC}.

lout Al
AVOUT(ESR) =ESR x [1_(mDaX)+2L

(13)

AVouresr) = AIAIE| ESRE QI5H 27} 23 2t aj=
ESR = AfB-EI 22 F{THA|E

louTman S7H 22 23 = oS 2|30l M| 2k
D = HIZAl 1

A12 A S| AJOIZ, = WHA| 2 E WA 60| QL] 21Z M8

rIHN'
;
du

6 AEZIHE[O] XA T2 AL KOKA002D - NOVEMBER 2009
Submit Document Feedback
English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

13 TEXAS
INSTRUMENTS

www ti.com HAE FIHIESO| HZHE HISH HEA

8 FAE ZME{Q| HEHAIE A thol= SEH

Vinimim % N
Maximum Duty Cycle: D = 1 — —~min) = 7
Vour 0
Vingmin) = 2|4 243 et
Vour = &ot= 23 Y
n = ZAHE Q| EE(0]: °f 85%)
\Y/ . x D
Inductor Ripple Current: Al = ™0~ 7
=t (15)
ViNgmin) = 2|2 22 4
D =44l 14
fo2 AAEl SE| AIO|E = HAHE{Q| XA AQ|R 0t
L = MEHSE OIHE] ZF
| Al
Maximum output current of the selected IC: lyaxouT = ILIM(min) - «(1-D)
(16)

ILMmin) = S 291212 &7 Aot 2{2ZH(E|0[E AE0 H|S)
5

o =
DE ALE UHE 2|E U7 = LYY 140M ALtEl FE| AOIE
Application specific maximum switch current: lsy maxy = — + ————
2 1-D (17)
Al = EYA 15

louT(max)OllAl AlLHEl IHE] 2|1E 257 = O Z2(AH 0|40 223t 2 25 AR
D = UYA 140|M AH[LHEl 7E| AOIZ

VN % (VOUT - VIN)

Inductor Calculation: L =

, N V,
Inductor Ripple Current Estimation: Al = (0.2t0 0.4) x loyr(max) X ——oor
Vi (19)

Al =0fld IHE| IS AR
lout(max) = OKZEIF|0140f 223t 2|t 23 MR

Average Forward Current of Rectifier Diode: Ir = loyrt(max) (20)
lout(max) = OHZEIZ|0440f L3t 2|t 23 MR

Power Dissipation in Rectifier Diode: Py =g x Vg 1)
I = 327| ClO|RE0| W 245t HE
Ve = ZR7| LIO|REo| U3 e
KOKAQ002D - NOVEMBER 2009 AEZIHE(Of 224 T2 At 7

Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

I

HAE ZIHIESO] HEAE HMSH HE

TeExAS
INSTRUMENTS

www.ti.com

Current Through Resistive Divider Newtwork for Output Voltage Setting: Iz1, = 100 x g
Irs = GIO|E] A|EQ| T =Y HO[O{A HE

Value of Resistor Between FB Pin and GND: R, = Vs

IR‘I/Z

Value of Resistor Between FB Pin and Vg 1: Ry =R, x [\</OUT_1J
FB

Veg = HlO[E] A|E0] M=t 7ot
IRt /2 = M3 £87|2 S5 GNDZ B2 5l HE, WAl 22
Vour = 2Ists 22 Q!

. . . o _ _ lout(max) * D
Minimum Output Capacitance, if not given in the data sheet: COUT(mm) = — "7
fs x AVour
louT(max) = OHEE[AI0|H2] 2| 23 M=

D = 4] 140l M AlLHE FE| AOIZ

fg = ZAH{E(Q| 2|4 AQJA 24

AVoyr = Hot= =8 MY 2[E

!
Additional Output Voltage Ripple due to ESR: AVoyresg) = ESR [Wﬂ;]
ESR = ARl 32 HTAJEI| S7} 212 Hat
lout(max) = OHE2|AI0]] 2|t =25 M=
D = EA 140 M AILHE FE| AOIS
Al = 9744 15 = A 199] QIEfE] 2/E HE

(22)

(23)

(24)

(25)

(26)

8 AEZIHE[O] XA T2 AL KOKA002D - NOVEMBER 2009
Submit Document Feedback

English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

13 TEXAS
INSTRUMENTS

www.ti.com

o

Ky
ki
No
o

0 21 23

ALz IE g T A3[0] HAE X217 0/5H(SLVA0GT)

TPS65148(SLVS904)2]| L{|O|E{ A|E
TPS65130 & TPS65131(SLVS493)2| H[O|E{A|E

Nooakwh =

George M. Harayda, Akira Omi, and Axel Yamamoto, Panasonic

®

10 1Y Y

TPS61030(SLVA274) 2 ALE5F A HE BAE AHE A4S 0] 20 24

Robert W. Erickson: Fundamentals of Power Electronics, Kluwer Academic Publishers, 1997
Mohan/Underland/Robbins: Power Electronics, John Wiley & Sons Inc., Second Edition, 1995
Improve Your Designs with Large Capacitance Value Multi-Layer Ceramic Chip (MLCC) Capacitors by

Comparison of Multilayer Ceramic and Tantalum Capacitors by Jeffrey Cain, Ph.D., AVX Corporation

Changes from Revision C (January 2014) to Revision D (November 2022) Page
o EMAAOIM B, 3 L AT 20| CHSHHS 0717 FA0| FHIO|EE[RIELICH ..o 1
Changes from Revision B (July 2010) to Revision C (January 2014) Page
o 18 5-10'"A'| VIN% VOUTQE %73 ......................................................................................................................... 5
Changes from Revision A (April 2010) to Revision B (July 2010) Page
. IOUT(max) X (1 - D)% El‘%QE %75‘ IOUT(max) X D(%,I'Z‘;A—l 120'”A'|) .......................................................................... 6
. IOUT(max) X (1 - D)% El“%gg %7& IOUT(max) X D(tcl,l';éjA—l 250‘”A‘|) .......................................................................... 7
Changes from Revision * (November 2009) to Revision A (April 2010) Page
. Hol'iéIA_! 60'" VOUT/VIN(.OE“EI_P) —%—7"%' ......................................................................................................................... 4
. ‘il,"{%'&! 190" VOUT/VIN(OEH?_I-) —%—7"%' ....................................................................................................................... 7

KOKA002D - NOVEMBER 2009
Submit Document Feedback
English Document: SLVA372
Copyright © 2023 Texas Instruments Incorporated

AEZIHIE{O| HEA TIE2 A

9


https://www.ti.com/lit/pdf/SLVA061
https://www.ti.com/lit/pdf/SLVA274
https://www.ti.com/lit/pdf/SLVS904
https://www.ti.com/lit/pdf/SLVS493
https://www.ti.com
https://www.ti.com/lit/pdf/KOKA002
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA002D&partnum=
https://www.ti.com/lit/pdf/SLVA372

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	목차
	1 부스트 컨버터의 기본 구성
	1.1 전력계에서 필요한 매개변수

	2 최대 스위치 전류 계산
	3 인덕터 선택
	4 정류기 다이오드 선택
	5 출력 전압 설정
	6 입력 커패시터 선택
	7 출력 커패시터 선택
	8 부스트 컨버터의 전력계를 계산하는 방정식
	9 참고 문헌
	10 개정 내역

