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Abstract — This paper presents low power and high speed
on—chip temperature sensor only using two ring—oscillators
which have different CMOS delay characteristics, counters
and Time-to—Digital Converters (TDC) to maintain the
performance benefit of CMOS digital circuit. This novel
temperature sensor does not require any bias circuits or
reference external clocks. The novel temperature sensor

measures the delay variations between the
temperature—dependent  signal ~ generator  and  the
temperature—independent  signal generator according to

temperature. The generating two signals is sensed by TDC.
But, temperature sensor of TDC cells, which was used to
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measure the delay time of two CMOS delay characteristics
and convert to digital outputs, occupies large chip area. To
overcome this problem, we designed an advanced
temperature sensor using Coarse—Fine TDC. Also, it has a
higher resolution than existing temperature sensor. After
checking the performance of the temperature sensor using a
HSPICE simulation, the chip was manufactured using the
Dongbu 0.11 gm CMOS process and verified.
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10 3 5 29 | -1.00 | 1.00
20 4 5 41 1.00 | 1.00
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Fig. 3.2. Output measurement results of proposed temperature
sensor (a) Temperature conversion results of
measured  digital  output  (b)  Measurement
temperature and output temperature of the error
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