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Most analog circuits require reference voltages and cur-
rents that do not vary with power supply voltages and
temperature. Bandgap voltage references with an out-
put voltage around 1.2 volts have been popular for this
purpose. However, producing non-integer multiples of
bandgap voltage requires an operational amplifier
increasing the complexity and power consumption.
Bandgap current references also require an operational
amplfier.

The focus of this research is to develop simple and low
power bandgap current and voltage references. We
have developed a novel bandgap core circuit that pro-
duces a bandgap referenced output current directly
without an operational amplifier. This simple circuit can
even be operated as a 2-terminal bandgap current
source. The same core circuit can also be used to gener-
ate arbitrary non-integer multiples of bandgap voltage.

A prototype 2-terminal band-gap current source has
been designed and fabricated employing only 4 MOS
transistors and 2 parasitic PNP transistors in a standard
0.35µ CMOS technology. We are presently evaluating
the first silicon.
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