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Abstract — This work presents a high—efficiency low—noise
PWM DC-DC buck converter based on a multi—partition
switching for mobile SoC applications. The proposed DC-DC
buck converter employs a multi—partition switching technique,
which sequentially switches the output circuits in a properly
divided interval to minimize the glitch noise of output
voltages, such as overshoot and undershoot caused by
high—frequency switching operation. In addition, the proposed
DC-DC buck converter adopts a PWM control with a
switching frequency of 2MHz to optimize power efficiency at
a large output load current and Type—3 compensation circuits
to achieve a enough phase margin. The prototype DC-DC
buck converter with an active die area of 0.28mm’ was
implemented using a 0.18um BCD process. The power
efficiency shows 93% while supplying an output current of
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200mA and an output voltage of 1.8V. The measured line
regulation and load regulation are 0.04%/V and 0.11%/A,
respectively.
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Table 2. Performance summary of prototype DC-DC

converter,
Vin (V) 2.7~4.2
Vour (V) 1.0~1.8
Switching freq. (MHz) 2.0
Max, IOUT (A) 10
Max. eff. (%) 93.0
Line regulation (%/V) 0.04
Load regulation
0.11
(%/A)
Process 0.18um BCD
Active die area (mm?) 0.28 (0.52mm x
0.54mm)
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2 geo Haskelech AR, PWM Ao] HFAL A}
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23 SHelRE BARH] 15t Type-39)

Agste] DC-DC W77} ety oz 5zt
SH== SH3eh

AlRtsh= AAZIHE A-gsto] 74
H3}l7]1= (0.18um BCD ZAoZ AFE o,
2 0.28mm*E 2HASt. =AH line regulation @ load
regulation® 77} 0.04%/Ve}t 0.11%/A $3& Jepd
o}, ¥H3V|E 2MHze 1AHE AYA FukpEs 7EAH,
JEH 1A9] £8ARFE 15 AAE DC-DC #gs
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Table 3. Comparison of recently reported DC-DC buck
converters,
This
(1] (4] [7] [14] | [17] work
Vin 2.4 3.0 2.4 2.8 2.5 2.7
V) ~48 | ~52 | ~3.6 | ~4.2 | ~3.5 | ~4.2

Vour 1.8 Vi | 0.7 0.4 0.8 1.0
V) ) =02 | ~33 | ~12 | ~24|~18

Switch

: 0.3 0.2
freq. 32 | 55 N 2.0 1.0 2.0
(MHz 1.0 2.0

)

Max.
lour | 2.00 | 0.45 | 1.05 . 0.60 | 1.00
(A)

Max 89.0 | 89.5 87.2 1 97.0 | 93.0
off @Vo | @Vo | 96.3 | @Vo | @Vo | @Vo
%) =1.8 | =2.0 | (n/a) | =1.0 | =2.4 | =1.8

‘ \Y% \Y% \Y% \Y% \Y%
Proces | 0.13 | 0.6 | 0.35 | 45 0.35 | 0.18
$ um um um nm um um
Die
area | 0.73 | 2.87 | 0.97 . 1.38 | 0.28
(mm?)
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