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Analysis and Design Techniques of Charge Pump Circuits
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ABSTRACT

The technological advances in electronics and communication today. The consumer
electronics today required smaller and more energy saving. These are the reason for the need of
development of power supply to even higher levels of efficiency. Charge pump is a circuit that is
used widely. Since such circuits can be increased by using high voltage as low voltage source and
lossless. This article has discussed on basic operation of the pump charge circuit, the properties
and behavior of the circuit, parameters and models, techniques and strategies in the design cycle
and searching the appropriate parameters. Diskson Circuits and tricks of the design is applied in the

present.
KEYWORDS: Energy savings, Power supply, Charge Pump

unin Audsguazaindwintu Tellanumunzauioy

1939580U 529 (Charge Pump, CP) +Ju
2959 @nnsedndfiausouUaussfuundsdie
(Supply Voltage, Vap) Winaneiduuseiulnnseiisl
ANgINIUTIRULTaIINglaAnaei1f 193580
Uszpilaeiidnunradneransuuauseiuidyia
ABULBSLMBS (DC-DC Converter) A5I7LTIF Y
SummazdiAdiniusdiuednaiane wiazdany
wanEefuAiaassauseqlidnislddumien
Usenauluieasiay 19358nUseqdsadiaanannea

ahadursesruaduwiudaney 19585z
finsldafusniteduunassnondnuliiuaces
siufdneanaznuraludvilnliavidou
(Nonvolatile memory) wagldlunisanauinves
wseuumnastslunsasHuvdndug lisnuinune
917 2993alndiunuUszy oedueud 1993AY
ALIIAU NUIBANNTITEA SRAMS 2935TULDADA

Uit 5 atuil 1 Weu unsieu-Giguisu 2559 110
|



1. MIAATIEN9950AUTER0E1948
1.1 29959AU52u A (One-stage
Charge Pump) (Pan & Samaddar, 2006)
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1.2 299580U52910uama (N-stage Charge
Pump) (Pan & Samaddar, 2006)
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A. Cichocki, 2011; Atsumi et al., 1994)
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4.3 29259nU5297 (Double Charge Pump)
(Kawahara et al,, 1996)
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Atot Total silicon area m?
Aop  Area optinum -

C Capacitance F
G Load capacitance F
Cs Bootstrap capacitance F
- Parasitic capacitance F
Crot Total capacitance F
Ceq Equivalent capacitance F
f Frequency Hz
Current consumption
oo Aop = minimum area A
lop = minimum current
lid Ideal current consumption A
Parasitic current A
fear consumption
I Load current A
k Constant number -
N Number of stage -
N Area occupation minimization -
Aopt - Stage number
N, CL.Jrr.eth cgnsumption -
ort  minimization Stage number
Q Charge C
Qo Total charge C
Total charge
Aop = minimum area
Or  Qop = minimum charge C
consumption
Qs Load Charge C

Qpump  Pumping Charge C
Qpar Parasitic charge C
AQ Difference charge C

S Switch -
T Period time S
tr Rise time S
Voo Supply voltage V
Vout Output voltage V
Ve Clock signal voltage V

Normalizing the output
voltage to power supply

a Capacitance ratio, C,/C
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