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ABSTRACT

This paper presents a high efficiency DC-DC buck converter for mobile device. The circuit employes
simplified compensation circuit for its portability and for high efficiency at stand-by mode. This device
operates at PFM mode when it enters stand-by mode(light load). In order to place the compensation circuit on
chip, the capacitor multiplier method is employed, such that it can minimize the compensation block size of
the error amplifier down to 30%. The measurement results show that the buck converter provides a peak
efficiency of 93% on PWM mode, and 92.3% on PFM mode. The converter has been fabricated with a
0.35um CMOS technology. The input voltage of the buck converter ranges from 2.5V to 3.3V and it
generates the output of 3.3V.

I.M 2 o] AA|eh= HlFe] £, o] W Hapdlf 24l
#19] E_‘i% HEhs gl

Al J=3E PDA, REES Fol Azt AEE tj-E ] W3] A mA o] kAol
o] B3} = % sdemd A gk AL gElo]rha = PWM E=oflA A7 2914 Fulag o]-§s)o]
sdet 3R geFe] wiEel 2 Fxbele Foll A= A AR PWM BE o A S 58 S
BE Heh 26 HE w2 Y 2eS dew ¥ Th]tel| A} o] FoA]w, 58] Jhe] 29)2]2] Hlo|dH
ol B3] Frols- AAl AlES 52 Al7telA] 7] A17E ol 54 L ARl 23 SR o] Fofxich nlo|4t

 E ATE 201085 FEAdTA 7] A TAR]- Akl I E: 2010-0016222)0] ATATAR A S5,

* olalstal Ax}aEla} opdE 14435 2444 A4 (plimeen@inha.edu)
*x Qlsloelal Z1x}-g-82ksyoon @inha.edu)
=3 KICS2010-03-091, A<l 120104 34 59, FHE=ixad=t: 20106 109 184

1667

www.dbpia.co.kr



24183 =] °10-11 Vol.35 No.11

ol 542 el s)Ae] 5 2 A At 714
A A 20 2|4 whAghc]
7k Alo(dead time control)] 749 AF7-2E A
Al AAE 75 9] 29132l PMOS, NMOS
FalA HNAF) 2= e 28X U
2 ) ded 7 Qg 98] SRS kel ®
. Hbdol] A2 A7RE A AAEE 79 319) 9]
17} EAell Afgts]= Alzle] ZHojA|n g gt -gol
o]zlt}t. 7]& =6l 2= PMOS, NMOS H¢~
A B T =8 AR 72k A
. o] WP AR IAAIA E9b7] vl Et
Wsloll= 27} Wolr| g &8ss X7
Fe shdS 7Pk dAE Ale] 7L o8-8l &
5 Zb AlZke HAE) sk 3 2Pe gle
v, o] 7% ADC 2 EARE Al EES 878

>~

tlo
2

Ao

(

B )
r_}l_‘
=
K

olr rﬂ,
o,

:
:E il

4 mA oske] = 5} 2 di7] AeellA] PWM
wE FAR TR 91 e] FHbde] AleldH o
& AHSlnE 2913 A4S oA asjee
e el webA] vlEele 2914 FulE A
A At o] 2903 A4S WASH= PFM &
== Agstolr] s Zle] felsich

T

ne A 3k 2 di7] AZke 9% PRM 225 Al")
A F2kske olF e ¥ WSS Aljkgkt). 53]
PWM REo|x = A58 A7t Alo] 3 2E o] 83}
oA BEE SMIINE 7S Akl PRM &
2L 9eiE 71E 7S ARkl B =)
T 27l Agkel ¥ wigkr|e] Fxe} Ak
288 AR Ale3] 25 Asiolrt 33l = A
A Aol thafja] =oltol o, 47olx] AR 2

o

e

3 4

I. PWM/PFM TE B Hi57| M|

Aokgl ¥ Wi & 3] == Ale]3ze} o=
3 He deslze AR a9 139 2ok & 3 5
= Alo]3] 2= PWM Alo1E5S, PFM AlolE5 2 ¥
S5207 A, ¥33F7F 60mA o]l
PWM REE 5441715, 60mA ©]3ke] F-alefil=
PFM EEE 57|25 A=k

60mA ©]3}e] Hslol|l4E= PFM REE 27 %
= A=) ¥ W37 PWM Bl Fats)
= A5 29 1eA 2AAEAS| Q) 7154 3=

l VDDA IVDDD \VDDP

Off chip

Vout

feedback SWout g Vout

i) L l
Ccul.|_‘L°ad()

2 1. PWM / PEM 2= ¥ ®3y| 2%
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