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( A Design of an Automatic Current Correcting Charge-Pump using
Replica Charge Pump with Current Mismatch Detection )
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Abstract

This paper presents a charge pump architecture for correcting the current mismatch due to the PVT varation. In
general, the current mismatch of the charge pump should be minimized to improve the phase noise and spur performance
of the PLL. In order to correct the current mismatch of the charge pump, the current difference is detected by the replica
charge pump and fed back into the main charge pump. This scheme is very simple and guarantees the high accuracy
compared with the prior works. Also, it shows a good dynamic performance because the mismatch is corrected
continuously. It is implemented in 0.13um CMOS process and the die area is 100um x 160um. The voltage swing is from
02V to 1V at supply voltage of 1.2V. The charging and discharging currents are 100pA, respectively and the current
mismatch due to the PVT variation is less than 1%.
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Fig. 1. Conventional Charge Pump Schematic.
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Fig. 2. Current Mismatch by PVT variation.
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Fig. 6. Layout.
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Fig. 7. Charge Pump Simulation Result.
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Table 1. Performance comparison result with prior works.
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