o524 10 Hm & X @ kK O F ¥ W Vol.52 No. 10
2018 4 10 H JOURNAL OF XI"AN JIAOTONG UNIVERSITY Oct. 2018

DOI. 10.7652/xjtuxb201810017

AR EERHERENSHEE
CMOS B EfF e

MRBH, skEE, S, 15, ki
(VY 223830 R T2 BE . 710049, P§48)

HWE. AFACMOS BEFRBESAHER. IRESFAFRELERFOEALA. RET—FFRAE
R KEREZEADOW SHE CMOS BERABRE., ATB LR SHEFTREARER FRE
PRTHAEARBBREGRER B H T AL R ERERF RIS HA B E, FA—A BT
P45 ADC A X HA L ERXF A AH S ZNBENBEORFZ; TL R IIARG KR EZRA
—ASE R YR REOR EABESE R B L% KM 0.18 pm CMOS T #3%it, AL R AN,
E—40~125CHBETLE AN AA RO ZHETEL0.2°C, TR — RN Z 88 EALA 42 ms,
IAEBA A 130 pAE R RE @RS 0.55 mm’, ZBEARETEAEMAXET HHR AR L Fe
HBFEREF AT EASBEGHHENE .

KB . BEERS S KAE LN ETERA

hESES. TNIIL 7 CEHFEEMD: A XEHS.: 0253-987X(2018)10-0124-08

A CMOS Temperature Sensor with High-Precision Using

a Charge-Balance Analog-to-Digital Converter
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(School of Microelectronics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A CMOS temperature sensor with high precision using a charge-balance analog-to-
digital converter ( ADC) is presented to solve the problems of low accuracy, high power
consumption and narrow measuring range of conventional CMOS temperature sensor chips. The
temperature sensing circuit based on parasitic bipolar junction transistors generates a voltage
proportional to absolute temperature and a voltage inversely proportional to absolute temperature
to avoid high-precision bandgap voltage reference, and then a charge-balanced ADC is used to
alternatively quantify these two voltages and to obtain the 15 bit digital result corresponding to
the real-time temperature. Sensing errors due to process variation are calibrated with an external
reference voltage. A temperature sensing circuit is designed in a 0. 18 pm CMOS process and is
used for simulation. Results show that the measuring accuracy is 2=0. 2°C in a temperature range
from —40 °C to 125°C, while the duration for one measuring cycle is 42 ms, the operating current
is only 130 pA, and the layout area of the core circuit is only 0.55 mm’. The proposed
temperature sensor can be applied in the systems that require temperature sensor chips with high

accuracy., low power consumption and wide measuring range, such as implantable medical
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devices, radio frequency identification tags and the Internet of Things.

Keywords: temperature sensor; high-precision; low power consumption; wide measuring range
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