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The Development for the Low Power Digital Temperature Sensor
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ABSTRACT

A low power digital temperature sensor with an integrated dual slope AD converter has

been recently proposed. In the present study, a smaller digital temperature sensor has been
realized by integrating a dual-slope capacitor, which has been usually attached to an
integrated circuit device. A properly designed circuit can supply a power consumption of
115uW, 1/5 of the conventional products. We can provide the highly precise digital
temperature sensors which sensing accuracy is less than +2% by reducing 33% of AD

conversion error using the CV characteristics of the CMOS capacitor.
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Fig. 1 The block diagram of the digital
temperature sensor.
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Fig.2 The dual slope AD converter.
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Fig.3 The waveform of S, SB and Vi out.
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Fig.4 The Vi_out waveform of the conventional
dual slope AD converter.
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Fig.5 The Vi_out waveform of the proposed dual
slope AD converter.
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Fig.6 CMOS capacitance — Vgs dependency.
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Fig.7 The waveform of S, SB, and Vi_out with the
use of the C-Vgs dependency of the CMOS
capacitor.
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Fig.8 AD conversion errors of conventional and
proposed AD converter.

Ricoh Technical Report No.38 116

DECEMBER, 2012



3-2  TIUAVERE R Y—RHILHE

2-3Tat B L 7= CVARFME 2 Bt (ORI L 72 ADZEHdi

R L7 Y 2 VR E Y o —%0.5umCMOS 43E
FEET 7 ) n O—2 W TERRICRIEL, HARE
ZHIE Uz, BRI BICHlE L leART v 2 VIR
LY =TS ZADOEEEZFig. QRT. F7=Table 1
(CRIES OBERE R 27T, ARIESLOFMRE R L0,
2-2Cimik L7z “HEE D HADEHER Ofca iHZ L -
TTFVHINVEREY Y —DHEEN 2 115uWITiZ &
Nz xR L. 72, KTV NVEER Y —
OB (B 7 — % 2189 5 R5) 2330msecT
HDHZ L BHER L. &5 ERESADE L O
SR EIZCMOS kT o P A 458 D CVIEHE % FEH Y
RIS SZcmz, 7rheZiBEE s —0ih
HEORERMEZFE T2 L L, ADEHE LD )
SNTHIEICE O B AR 2 Lic kY, ERE
IBEE1R0°CH 5105 COFMPIZI W TE2COIREIFE
ERHZENTEL.

Table 1 The characteristics of the digital

temperature sensors.
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Fig. 9 Chip layout.
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