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An Embedded All Digital Multi-Point Temperature Monitor System for SoC
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Abstract

With the progressing of deep sub-micron technology
and shrinking of die size in recent years, circuit density
has increased and system chip became more complex.
The large system chip may be damages fatally by the
fact of power density, the increasing temperature. For
effective monitoring the system chip temperature of
each functional block and avoiding the irrecoverable
damage to system chip by high temperature, the
embedded multi-point detection temperature sensor
system will play the important role, to ensure system

chip is working well.

This thesis propose to use a differential ring oscillator
temperature sensor, having the features of small
area, low-power and high noise immunity, to replace
traditional delay-line based single-point embedded
temperature sensors. Particularly, the power supply
noise can be reduced easily in this differential structure,
besides the sampling rate can be promoted by the

oscillation based structure.

A test chip, having 16-point scanning temperature
sensor, temperature to digital converter and control
circuits, has been fabricated in TSMC 0.13 4 m CMOS
1P8M SALICIDE 1.2V/2.5V technology. The new
temperature sensor features: 0.0063mm?2 layout size,
0.150C resolution, and temperature sensing range from
-40 OC to 130 OC. When sampling temperature at rate
of 50K samples/sec., is only 1.





