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A digital temperature and voltage sensor that can reduce effects of degradation
in VLSIs
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Since the performance of LSls varies depending on the temperature and
voltage inside the chip, monitoring the heat generation status and voltage fluctuation of the chip
can be used to improve system performance and reliability. In order to continue to operate sensors
in the field for a long period of time, it is indispensable to take measures against the degradation

henomenon.
Tﬁe purpose of this work is to develop a digital temperature voltage sensor technology that can
reduce the effects of degradation in VLSIs. A test chip with an aging-tolerant structure was
designed using 65nm CMOS technology. Deterioration evaluation was proposed by a long-term
reliability test that actuallg gives high stress conditions such as high temperature and high
voltage to the chips. Using the obtained degradation data, we proposed a prediction model that

reflecting changes in degradation trends due to the operating environment of chips in the field, and
evaluated its effectiveness.
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1 3 RO
65 nm technology Temperature error [°C] Voltage error [mV]
Chip 2019 Full-range Sub-range Full-range Sub-range
P 30~80°C | 30~55°C | 55~80°C | 30~80°C | 30~55°C | 55~80°C
Full-range|1.05~1.35v| 1.37 - - 442 - -
1.25~1.35v - 0.35 0.52 - 1.38 1.43
Sub-range |1.15~1.25v - 0.24 0.38 - 1.22 1.25
1.05~1.15v B 0.23 0.21 ) 1.05 1.16
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- BIEFEE : 1.05~1.35V, 20~80°C Chip1 | Chip2 | Chip3 | Chip4 | Chip5 | Chip6 | Chip7 | Chip8 | Average
2 @AHIE : (1.20V, 60°C), (1.10V, 60°C)
RERIERE XD 1.12 0.63 1.67 4.62 1.13 1.02 1.48 3.87 2.13
[°C] RESEFMA| 1.07 0.63 0.98 2.54 1.36 1.04 0.75 2.11 141
BIERERE XM 3.37 0.71 2.44 1.44 1.85 2.01 4.58 1.52 2.46
[mV] RESENFIA| 244 0.72 1.50 1.49 0.95 2.01 227 0.97 1.66
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