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Design of High—precision Two—step TDC Based on CMOS

FU Haipeng", DONG Xiao

(School of Microelectronics , Tianjin University, Tianjin 300072, China)

Abstract: A high—precision, two-step time—to—digital converter (TDC) using TSMC’ s 0.18 um CMOS
technology is developed for applications, such as all-digital phase locked loop and time—of—flight measurements.
Aiming at the mutual constraints between the resolution and range of traditional TDC and the low accuracy caused by
the mismatch of delay units, we propose a sample—compensated toroidal TDC structure and an inverse self—
compensating chain structure, which are combined to take into account both the resolution and the range, while
substantially improving the overall measurement accuracy of the structure. Additionally, a streamlined
complementary switching transition circuit is designed to bridge the quantization timing gaps between the two stages.
A dedicated voltage generation circuit is also implemented to ensure stable production of various control voltages.
The chip occupies an area of just 0.75 mmx0.64 mm, and test results demonstrate that this TDC achieves a
resolution of 47 ps, a range of 56 ns, the differential linearity of less than 0.34 L.SB, and the theintegral linearity of
less than 0.68 LSB, all within the TSMC 0.18 pm technology.
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