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Frequency and Switch Optimization for Built-in
Charge Pump of TFT-LCD Driver IC

ZHENG Ran, WEI Ting-cun, WANG Jia, GAO De-yuan

(Engineering Research Center of Embedded System Integration Ministry of Education ,

Northwestern Polytechnical University ,» Xi'‘an 710065, China, E-mail : Zhengran@nwpu. edu. cn)

Abstract

A built-in step-up and inverse charge pump for TFT-LCD driver is introduced. Based on the
analysis of the charge pump, methods of optimization for the operation frequency and switch’s size are
proposed, as a result of which, the DC-DC conversion efficiency and power efficiency are improved.
The charge pump has been simulated with a 0. 18 pm high voltage mixed-voltage CMOS process. The
optimization methods is proved to be effective by the simulation result. The DC-DC conversion effi-
ciency of the charge pump can reach its best value (86. 7% with load of 2 mA) at the optimized opera-
tion frequency of f=15 kHz. And the power efficiency is highest (83. 6% with load of 2 mA, f=
15 kHz) when the switches are employed with optimal size. The charge pump has been successfully

applied to a TET-LCD driver IC.

Key words: step-up and inverse charge pump; TFT-LCD driver IC; DC-DC conversion efficiency;

power efficiency
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