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Abstract

This paper suggests the triple-mode CMOS DC-DC converter that has temperature/voltage variation compensation
techniques. The proposed triple-mode CMOS DC-DC converter is used to generate constant or variable voltages of
0.6-2.2V within battery source range of 3.3-55V. Also, it supports triple modes, which include Pulse Width Modulator
(PWM) mode, Pulse Frequency Modulator (PFM) mode and Low Drop-Out (LDO) mode. Moreover, it uses 1MHz
low—power CMOS ring oscillator that will compensate malfunction of chip in temperature/voltage variation condition. The
proposed triple-mode CMOS DC-DC converter, which generates output voltages of 0.6-2.2V with an input voltage sources
of 3.3-b5V, exhibits the maximum output ripple voltage of below 10mV at PWM mode, 15mV at PFM mode and 4mV at
LDO mode. And the proposed converter has maximum efficiency of 93% at PWM mode. Even at -25 80 Ctemperature
variations, it has kept the output voltage level within 0.8% at PWM/PFM/LDO modes. For the verification of proposed

triple-mode CMOS DC-DC converter, the simulations are carried out with 0.35um CMOS technology and chip test is
carried out.
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Fig. 1. The block-diagram of the proposed triple-mode
DC-DC converter.
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Table 1. Performance comparison of the proposed
triple-mode CMOS DC-DC converter.
Paramet 1] 2] This
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In Vol
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Output Volt
put Yorage | 4o 1gv | 055V | 06-28V
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Mode Dual Dudl Trigle
1ip
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Effici Load
ciency 0-01% | B®®% | &®B%
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Process
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AT},
V. 58 41}
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Table 2. Performance summary of the proposed triple-
mode CMOS DC-DC converter.,
Simulation Measurement
Parameters
Results Results
Input Voltage range 3.3~55V 3.3~55V
Output Voltage range |
06~22V 0.65~2.16V
(PWM/PFM mode)
Output Volt
tout Voltage range | o o8y 065~27V
(LDO mode)
. L=47uH, 1.=4.TuH,
External 1C filter
C=4TuF C=47uF
Maximum load current < &00mA < 800mA
PFM  mod witchi
e switchingl oy e | 2006 - S0
frequency
PFEM mode load current
1 - 300mA 1 - 300mA
range
PWM mod itchi
e switching i
frequency
PWM mode load t
€A 10 —soomt | 10 - 800mA
range
LDO mode load current
¢ ™ 1004 - 10004 | 1004 - 100nA
range
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a2 12, Mtz triple-mode CMOS DC-DC converter2l
& Layout.
Fig. 12. Chip layout of the proposed triple—-mode CMOS
DC-DC converter.
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