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Mode Control Design of Dual Buck Converter Using
Variable Frequency to Voltage Converter
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ABSTRACT

This paper describes a Dual Buck Converter with mode control using variable Frequency to Voltage for
portable devices requiring wide load current. The inherent problems of PLL compensation and efficiency
degradation in light load current that the conventional hysteretic buck converter has faced have been resolved by
using the proposed Dual buck converter which include improved PFM Mode not to require compensation. The
proposed mode controller can also improve the difficulty of detecting the load change of the mode controller,
which is the main circuit of the conventional dual mode buck converter, and the slow mode switching speed. the

proposed mode controller has mode switching time of at least 1.5us. The proposed DC-DC buck converter was

T vegEIE 2 AR ER1EAE o] HSHCTATAIES4 #]dAksle] A7tz 8= 95 (ITP-2017-2012-0-

B 2o 20159 s AN e] AYeg gl tawte] x|)E vl el )2 ARIY. (2015R1D1A1A01058603)
HEE A A A S-AEI(IDEC)S] CAD Tool Aol ZAl=giuc).

First Author : Inha University Department of Electronic Engineering, xogjs9503@naver.com, 331

Corresponding Author : Inha University Department of electronic Engineering, ksyoon@inha.ac.kr, <413]%4

Inha University Department of electronic Engineering, kjg8912@naver.com

** Inha University Department of electronic Engineering, wo092542@naver.com

=l E D KICS2016-12-382, Received December 13, 2016; Revised April 7, 2017; Accepted April 7, 2017

*

864

www.dbpia.co.kr



TS A MBS o] 8% R M= M WEb] B Alo) 4

implemented by using 0.18um CMOS process and die size was 1.38mmXx1.37mm. The post simulation results

with inductor and capacitor including parasitic elements showed that the proposed circuit received the input of
2.7~3.3V and generated output of 1.2V with the output ripple voltage had the PFM mode of 65mV and 16mV

at the fixed switching frequency of 2MHz in hysteretic mode under load currents of 1~500mA. The maximum

efficiency of the proposed dual-mode buck converter is 95% at 80mA and is more than 85% efficient under load

currents of 1~500mA.
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Fig. 1. The Block diagram of the proposed dual mode buck converter

rd

Reset

E ]
)
o

Vrer D— REF

S QB—DnsB

L
/
D—p
=
3
2
&2
\,
\.

.

D

= 39 *Liiﬂ "%‘ k8- gt} PEM ®=o] sj=n) 3
E~

A3=o] %E} 7]&2] PWM = oﬂ/ﬂ u]u] 27114 A}
5 g e wlar)E Abagre2a g e e
AFoxe FE A3 NAAA 5 gk

I3 39] 79 Aloksl= PFM Rto] 7k o] A
o shadole), % Aste] w=al Mgt 1,9 71E

866

Z33}o] set Al 10 AZE A
o AR A 28 AY z0= 0 AZE 7R

4 A5 DE 1 2k o] F o
o

ZC+= 2313 A& D

A

I

S

<

X
oo =2

e
i)
o
Y

, Ag

732 AR A%

o3 1’ A2 W3}sh Set

M/ /\/ /\

Set

Reset

Duty

Toad

Fig. 3. the voltage waveforms for proposed PFM mode
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Fig. 6. The layout of the proposed Dual Mode Buck
Converter
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Table 1. Comparison of the performance of the proposed
work with the conventional ones
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Mode Hysteretic | Dual Mode | Hysteretic | Dual Mode
F
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(light)
F
ENERY | HMHZ 2MHz IMHz 2MHz
(heavy)
Inductor 1.2uH 10uH 2.2uH 1.2uH
Capacitor 15uF 10uF 10uF 22uF
Tnput / 2742V | 27-33V
Output 3.7V/1.2V | 2.7~5V/1V v v
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ppie <20mV | <20~36mV - <65mV
Voltage
Load Range | 50~500mA | <460mA | 18~700mA | Im~500mA
Mode
Transient - - - 1.5~30us
Response
Transient
8.26us 15us Sus 5.2us
Response
Over / under - 68mV 30mV Tmv
Shoot
Efficiency 85~93% <95% <95.65% | 85~95.38%
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