02
EY
o

148 CXE HEEY 28 2 Pseudo Relaxation Oscillating 7|'Hg o|g¢8t ¥-& C|5£3 SMPS EL

== 2013-50-1-18

OA" AEZED] 7 2 Pseudo Relaxation Oscillating
71 o8¢ ¥-F vsE8 SMPS

( One-Chip Multi-Output SMPS using a Shared Digital Controller and
Pseudo Relaxation Oscillating Technique )

u} o

e

A EL A AT e s 2 E AT

( Young—Kyun Park, Ji-Hoon Lim, Jae-Kyung Wee, Yong-Keun Lee, and Inchae Song )

0

oF
of

2 =idAe UAE AoRE IR, 2 FAAZEe] 6 WS B v 298 A Yske SMPSE Alqkettt Al
tel 32+ Pseudo Relaxation Oscillating 718 €] DPWM A7) & ARE-@e} AlRbE SMPSE 3|29 A1 A&
AH&ske] 71Ee] DPWM ZA7ICA ZAI7E 5= & iAo yAd 24 AEZeE Ffdhe JHlol7] wiel 3 WAs &
& ZHoA 2 o]HE HXAIRE ZF DPWM 2A17]19] AAIZE Aoj7F o291 BoAst &8 Age o+ & s vA
< 7M. olF sjAs] A & =idAE FRAIRE B Ao R 3 FREE] QAVEA & DPWM A7 =9
FEAYS AN R Fuw whol obE EE AYS FEE & AE AN AR BA JIHE AdE AlbE SMPSE
100MHze] Wi Ao} &2 Fopet 10MHz 29134 ForaE 1A A ARHE U7 o] 329 Ao diF+ 49mAol
o =8 HAE ¥ AA Azl A 42FE 30mAo|th 3 800mA, 100KHzS] load current regulation 22 A
EdolAd A, 33V AL e A FE AYL 11mV, Over/Undershoot voltage:= Z+Z 10mV, 19.6mV o]tl. o] 3
29| A7]E 700mx800me] #H> WA o7 fd7lsstt). A|etE 3] 2% Dong-bu Hitek BCD 0.35m &3S ©]&3F Al&Ed|o]
g F3 AFHAT

Ea

)

Abstract

This paper suggests a multi-level and multi-output SMPS based on a shared digital logic controller through
independently operating in each dedicated time periods. Although the shared architecture can be devised with small area
and high efficiency, it has critical drawbacks that real-time control of each DPWM generators are impossible and its
output voltage can be unstable. To solve these problems, a real-time current compensation scheme is proposed as a
solution. A current consumption of the core block and entire block with four driver buffers was simulated about 4.9mA
and 30mA at 10MHz switching frequency and 100MHz core operating frequency. Output voltage ripple was 11 mV at 3.3V
output voltage. Over/undershoot voltage was 10mV/19.6mV at 3.3V output voltage. The noise performance was simulated
at 800mA and 100KHz load regulation. Core circuit can be implemented small size in 700pm x 800pum area. For the
verification of proposed circuit, the simulations were carried out with Dong-bu Hitek BCD 0.35pm technology.
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Table 1. Summary of transient simulation result according
to 8 case of operation conditions.
Case M) @ 3) )
Operation . . . .
Active Active Inactive Inactive
Mode
Load Low High Low High
current l L l L
transition High Low High Low
Output
voltage Undershoot | Overshoot | Undershoot | Overshoot
variation
Peak
17.4mV 8.9mV 19.4mV 10mV
voltage
Case ©) (6) @) (¥
Operati Inactive Active Inactive Active
eration
P ! ! ! !
Mode . . . .
Active Inactive Active Inactive
Load Low Low High High
current l l ) J
transition High High Low Low
Output
voltage Undershoot | Undershoot | Overshoot Overshoot
variation
Peak
18.4mV 19.6mV 9.3mV 9.3mV
voltage
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