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Abstract; This paper focuses on the driving requirements of high-speed analog-to-digital converters
(ADCs) and designs a high-speed and high-linearity input drive buffer and digital output drive circuit.
For the design of input drive buffers, the transient voltage changes during the charging and dischar-
ging process of the output load capacitor are compensated by using a feedforward capacitor. At the
same time, the second-order effect is introduced to compensate for the metal-oxide-semiconductor
(MOS) transistor, coupling the input AC to the drain end of the input pair transistor to suppress the
nonlinear current fluctuation caused by the modulation effect of MOS channel length. To stabilize the
common mode voltage of the output signal, a common mode feedback circuit that replicates the main
buffer is designed to provide a static working point for the main buffer. For the design of digital out-
put drive circuits, based on the low-voltage differential signaling (LVDS) drive circuit in traditional
current mode, a jump coupling capacitor is introduced to accelerate the establishment of digital sig-
nals. At the same time, a dual current source driver with common mode feedback is designed to make

the current and voltage flowing through the matching resistor more accurate. The circuit design was
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carried out under TSMC 65 nm technology, and simulation results showed that at an input signal fre-

quency of 250 MHz, the effective number of bits of the sampled signal at the output end of input drive

buffer was greater than 10. 4 bits, and the output common mode voltage fluctuation was less than

2 mV; the digital output drive circuit can stabilize the common mode voltage within the design range

of 1. 25V, with a differential mode voltage range of 358-392 mV at a working frequency of 500 MHz,

both of which meet the design requirements.

Key words: input buffer; low-voltage differential signaling(1LVDS); high speed; high linearity
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