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Background Introduction

[JA bandgap reference (BGR) circuit produces a 1The traditional BGR
constant voltage regardless of power supply

o B . . AV
variations, temperature changes, or circuit loadings. W lgz is a PTAT current. (Igz = REB)
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[IIn order to meet the demand for reduced power M I, is a CTAT current. (Ipg = “EBL)

consumption of circuit systems in recent years, the R3

low-power BGR has become a major challenge. AVep | Vep1
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Wlge = Ig2 +1Igs =
[1The supply Voltqge is limi.ted by Vip+Vpg. Since M, Rs Rs
should operate in saturation region, Vi, should be W VRer = Ira X Ry = = AVgpg + = Vg1
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reduced to realize a sub-1V BGR.

B I, and Vrgr are temperature-independent.

Voo = &y 4 R4
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Conclusion

[1Sub-1V BGR circuits are necessary in many low-
power applications.

[1Since the supply voltage is limited mainly by Vi,
additional current paths are added to reduce the
current on BJT, which reduce VEB at the same time.

[IHowever, using an extra opamp results in higher
power consumption and larger area.

Future Target

Automatic current-controlled . . . .
feedback loop [1We will develop new BGR architecture without using

[OThe BGR is composed of a current-mode bandgap and an extra opamp to reduce the current on BJTs and
an automatic current-controlled feedback loop. further decrease power consumption.

[IThe new BGR circuit will be applied in some low-
power and low-supply-voltage applications, such as
low-power energy-harvesting systems and thermal-

[1Decrease the current on BJTs to reduce Vi; by adding
additional current paths (M4 and Ms).

[1The BJT current is controlled well by resistor ratio so as
to let the BJT mismatch be fixed even for a lower bias-
current range.
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