2020 (B11E) BEXRFRRRIBMHA - BEXMERMEERS

21-26

NMOS, PMOS # w7 EBIFRET B X ORI TE L 7r Wk IS HEE FRIR

MR OO, %R W], R WSS, W g RIAE, Ty v T —
4 BE, P ER BEBERT)
gk w2, LA B, g BT, N OEE, =W R () =2 o b))

Nagata Reference Current Sources with NMOS and PMOS
Insensitive to Power Supply Voltage and Temperature
Takafumi Kamio, Takashi Hosono, Souma Yamamoto, Lei Sha, Shogo Katayama, Tran Minh Tri
Anna Kuwana, Haruo Kobayashi (Gunma University)

Akira Suzuki, Satoshi Yamada, Tomoyuki Kato, Nobuto Ono, Kazuhiro Miura (Jedat Inc.)

F—U— F . BEBERFE, v—% 0 7 ERE, CMOS 7 v Zalig, RELE), EREELE

(reference current source, peaking current source, CMOS analog circuit, temperature variation, supply voltage variation)

1. WIEEERLEN LCwl, ANEBRINGSBEM AL, MIOY—F - V=2
O TIRE T 2 WRAKHBER R X, ZEIE%. NF v 7 BT VGSL ® LR X Y I R COBEMKE FREyBARE (20,

T, HREEZH S X CREEENIC X &3 & ) B0 HER K M2 ©7 —t » V) —ZEBEE VGS2 284 L, Zhickh M2 FL
ELTHWEZEZAME LTS, KABKICX VIRESh=FY A VBT S LT,

SR K — % v P BRI, BRSO 5 2 B
LCHEERTELHWONT WS, ZOREKIERZ— T v ZHEER i
7 7 B A N TSI L C I A b — 2 % F otk S o lout

EEBLTVE, zov—2sfhEThw2 e, ANERELICHL T
HNEREZDT 2 TH D, ANERLBREE LRI TRET 2
CEFEELHIC L o T EDHNERIEFONG,

VGES1

L L < ORI IR O ZBIC X T 3 HU i L8 25— &

BN, 2 2T, A Y F Al E I, EROER T — 1 JKHBEER I 7 — RO
Ei& % VTR 2 ANERTY — 27 2ok o, BRI ERSIA Fig. 1. Configuration of Minoru Nagata current mirror circuit
SEREEARICN L—ETh 3B ARE L, Lo L2 ol Tt

BEZ( & DDA LCLE S, % THEY — 7 K p

GRS 2 1 MOSFET ZiRERAEMSIT B L H 5 L 5 IcK T+l EE

(WIL) - <4 7 ABIEEREHT 2 © & CHEZ(LOBE/N S CERHE ]

AR5 C L RIRE L, 22 TIRNMOS 2w 3 &y v 7 E %E

W72 1 C7e < PMOS % Hlv» 2 it v — A BB FI S B L7, A ZA WA BA WA 1A 1BA 1em  1en  1aA il

Voo 3V

2. #) VI MK AR EEREER OB I 0~20pA
KR 2 7 — MO E R 11, ZoHIIREEZ R 2 1R M,, M, (W/L) 2um/0.2pm

To Iy = 4pAfHE AT ERINICH LT ER WS — 27 % FF> T R 12k

W3 ZEMERRTE 5, B2 SKHBEER I 7 —BEEEH Iy,

ANERINE /NS Rl HHINE € 5 LBHEL THIIERRI, D BN

80

Fig. 2. Minoru Nagata current mirror circuit output




2020 (B11E) BEXRFRRRIBMHA - BEXMERMEERS

3. MOS Fu 4 v EfOHRERE
3ot TDd NMOS FL A4 &R OmERE%Z M 4 173, NMOS
FEREERE CIRENR R v P BEET 2 8bh 5, %

TR R4 v Mic LTy — FEEAME E FICFEET R L

AVERPREL BV EELETIHEIRT N LA YERPKRE LR 2,

\le

'—‘ M1

K 3NMOS R L A VEIIRERNEDO MR D72 DBl

Fig.3 Circuit for MOSFET temperature characteristics check
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g. 10 Power supply voltage characteristics of each MOS drain current and

total output current Tout_total of the circuit of Fig. 6
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Fig. 11 Temperature characteristics of the total output current Tout_total of

Iout, the circuit in Fig. 6
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Fig. 12 Simulation results of each MOS drain current of the MOSFET
current source type Nagata current source (Fig. 6)
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