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Design of built-in calibration-free temperature sensor for DRAM

WANG Yuhao, XIAO Hao
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract: With the continuous miniaturization of the process technology, the integration of dynamic
random access memory(DRAM) keeps increasing, and the number of memory cells on a single memo-
ry chip grows exponentially, bringing about the problems such as severe chip heating and increased
leakage current. In order to monitor the internal temperature in real time and control the correspond-
ing refresh operation, DRAM requires an integrated temperature sensor. Based on the basic structure
and working principle of DRAM and the demand for built-in temperature sensor, this paper studies
the advantages and disadvantages of integrated temperature sensor with different readout architec-
tures. Considering the temperature sensing accuracy, temperature sensing range, power consumption
and cost, as well as the requirement of built-in temperature sensor in DRAM specification, a calibra-
tion-free low-power temperature sensor based on time-domain readout architecture is designed. The
simulation was conducted using 19 nm complementary metal oxide semiconductor(CMOS) technology.
The results show that the temperature sensor has a simulation accuracy of 3 °C in the temperature
sensing range of 0-110 °C without calibration, the layout area is 0. 189 mm?*, the average power con-
sumption is 340. 31 uW, and the temperature sensing time is 550 pus. The temperature sensor meets
the DRAM requirements for built-in temperature sensor, and greatly reduces the production cost of
DRAM.
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