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A Novel Low-power Low-voltage Reference

SUN Yu, XIAO Li-yi

(Microelectronic Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A novel low-power low-voltage reference is developed utilizing AVss between sub threshold MOSFETs. It
is implemented in HJTC 180 nm standard CMOS process. The proposed voltage reference generates two different
Vsss which have negative temperature coefficients and combines them to produce an output voltage with a nearly zero
temperature coefficient. The resulting reference voltage is 220 mV with the temperature coefficient 68X107°/°C in
the range of —25 ‘C to 100 ‘C. The minimum supply voltage is 0. 7 V and the simulated line regularity is 1. 5 mV/
V with the supply range from 0. 7~4 V. The PSRR is—56dB at 1 kHz and the power consumption is 3. 7 xW under

1.0 V at 300 K. The entire chip core area with the start up circuit is 0. 02 mm?®. This voltage reference is suitable

for the low-power low-voltage applications.
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T2/ pm 0.18 0. 35 0.18 0.09 0.09 0. 09 0.35 0.35
BEESLE/C —25~100 —25~125 20~120 0~100 —20~90 —40~125 0~70 0~80
BERB/ 07 /T) 66 119 271 3.5 63 72 62 10
ftE B R/ V 0. 7~4 1.2 0.85~2.5 0.7 (min) 1~2.2 1.1~3.3 1.4~3  0.9~4
HEAEHE/mV 220 295 221 254 723 423 579 670
TR/ (Y/V) 0. 67 N. A 0.9 2.9 1.7 2.0 0. 67 0.27
—56 —51 —84 —47
PSSR/dB N. A. N. A. N. A, N, A 8
(@1 kHz) (@100 Hz) (@1 kHz) (@100 Hz)
3.74 4.3 3.3 1.84 1.56 0.33 4.6 0. 036
iFE/ pW (@1V) (@1.2 V) (@0.85 V) (@0.7 V) (@1.2 V) (@L1V) (@2V) (@®@0.9V)
300 K N. A. Average 300 K 300 K 300 K N. A, 300 K
T F7 /mm? 0.02 0.23 0.023 8 N. A N. A, 0. 001 0.126 0. 045
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