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Abstract

This paper proposes a CMOS temperature sensor using inverter delay chains of the same size based on the pulse
shrinking method. A temperature—pulse converter (TPC) uses two different temperature delay lines with inverter chains
to generate a pulse in proportion to temperature, and a time-digital converter (TDC) shrinks the pulse using inverter
chains of the same size to convert pulse width into a digital value to be insensitive to process changes. The chip was
implemented with a 049 mm x 023 um area using a 0.35 um CMOS process with a supply voltage of 3.3V. The
measurement results show a resolution of 0.24 °C/bit for 9-bit data for a temperature sensor range of 0 °C to 100 °C.
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Fig. 1. Block diagram of digital temperature sensor.
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Table 1. Q<8:0> digital value according to temperature.

E 1. 2%o mE CXE 2 Q80>
T(C) Q<B0>
0 000011010
10 001000010
20 001101110
30 010100000
10 011010100
50 100001010
60 100111101
70 101100101
80 110001010
% 110101001
100 110111011
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Table 2. Comparison of electrical characteristics of digital
temperature sensors.
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