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Abstract

Since most reference voltage generator circuits have bi-stable characteristics, it is important to employ a proper

start-up circuit to operate a reference generator in the desired state. In this paper, we propose a start-up circuit for a low
voltage reference generator. This start-up circuit determines the state of the circuit reliably by measuring the current
drawn by BJTs in the circuit, which is well-defined in the desired state. To measure the current using CMOS-compatible
devices only, a comparator with an internal offset voltage is used. The reliability of the proposed circuit is confirmed by
Monte-Carlo simulations of the start-up operation, which show that, with the proposed start-up circuit, the low voltage
reference generator starts reliably with supply voltages over 850mV even in the presence of device mismatches.

Keywords : Bandgap reference, reference voltage generator, start-up circuit, comparator
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Fig. 1.
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Conceptual diagram of a start-up circuit for a
reference generator.
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Fig. 4. Monte-Carlo simulation result of the comparator

with different temperature
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Start-up circuit
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Fig. 5. Layout of reference generator with proposed

start-up circuit.
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Monte—carlo transient simulation result of the
reference generator with (a)10xs and (b)25ms of
supply voltage rising time.
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