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Reference Current Source Using Improved Minoru Nagata Current Mirror

Mayu Hirano®, Haruo Kobayashi, (Gunma University)

This paper describes improved circuits of the “constant current source using Nagata Minoru current mirror circuit
(peaking current mirror)” in order to achieve a reference current source insensitive to power supply voltage
variation, used in MOS and Bipolar analog ICs. We show their circuit topologies, operations and simulation

results. Proposed reference current circuits are simple, small yet well-insensitive to power supply voltage

variations, and hence can be widely used in fairly precision analog ICs.
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Fig.1. Nagata current mirror
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Fig. 2 Iin-Iout characteristics of Nagata current mirror.
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Fig.3 Proposed reference current source using

improved Nagata current mirror.
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Fig.4 Iiv-Iour characteristics of the proposed MOS

current mirror.

EREE5V HAHEEIV

IOUT total

’ou’ra louta l]o urs
M
0. Zu P 0 2u 0. Zu)

K5 Izl —amEK

Fig.5 Simulation circuit of the proposed current mirror.
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Fig.6 Simulation results of the proposed circuit in Fig.5.
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Fig.7 Simulation results of the proposed circuit in Fig.5,

in case that the circuit voltage is 2V.
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cascade NMOS of M6.
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Fig.9 Simulation results of the proposed circuit in Fig.8.
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Fig.10 Simulation results of the proposed circuit in

Fig.8, in case that the circuit voltage is 2V.
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Fig.11 Proposed Bipolar reference current source circuit.
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Fig.12 Tin-Tout characteristics of the proposed Bipolar

reference current source.
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Fig.13 Simulation circuit of the proposed current mirror.
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Fig.13, in case that the circuit voltage is 2V.
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Fig.16 Simulation circuit of the proposed current mirror.
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