ECT—19—115

?E)i&(ﬁ%ﬁ%ﬁ:&:ﬁkﬁ L2k Bk HREER I 7 — BB

M HET, CFE R, JEE B, BE NS, SR AT, S R (BESRER)
a%% P, I 5L0E, KN st (:1:~ s T A - A — (KR))
=4 AR, MK BR (BEBRE)

Improved Nagata Current Mirror
Insensitive to Temperature as well as Supply Voltage

Takashi Hosono ™, Mayu Hirano, Takashi Ida, Nene Kushita, Yukiko Shibasaki, Nobukazu Tsukiji (Gunma University)
Yoichi Moroshima, Hiromichi Harakawa, Takeshi Oikawa (ASO Inc.)
Anna Kuwana, Haruo Kobayashi (Gunma University)
Abstract
This paper investigates an improved Nagata current mirror insensitive to temperature as well as supply voltage
utilizing MOSFET drain current temperature characteristics. The conventional Nagata current mirror provides larger
output current as the temperature rises if the value of the resistor used there does not depend on temperature; a
positive temperature coefficient resistor has to be used to compensate for it. However, we propose here an improved
Nagata current mirror insensitive to temperature regardless the resistor has positive, negative or zero temperature
coefficient; it uses multiple current peaks with multiple MOSFETs whose channel widths and gate voltages are
adjusted for the total output current insensitivity to temperature and supply voltage. Its circuit design, operation
principle and SPICE simulation results are shown. The proposed circuit does not require a start-up circuit, and it is

simple-yet-effective as a stable reference current source.
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Fig.1 Nagata current mirror circuit
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Fig.2 Characteristics of Nagata current mirror
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Fig.3 Proposed circuit by M. Hirano
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Fig.6 MOSFET drain current temperature characteristics
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Fig.8 Simulation circuit of the proposed current mirror
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