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Design of a current mirror 2010-01-24 Bengt Molin

Design #1 Basic mirror

VDD 3.000
Q ;
11
50uAdc C)
852.7mV|
50.00uA|
M1 — M2 Vout
nMOS I nMOS — 2V
W =10u W =40u _
L =0.5u L=0.5u

From output file Vout= 2V DC

NAME M_M2 M_M1
MODEL nMoS nMoS

ID 2.21E-04  5.00E-05

VGS 8.53E-01  8.53E-01

VDS 2.00E+00  8.53E-01

VBS 0.00E+00  0.00E+00

VTH 7.00E-01  7.00E-01

VDSAT 1.53E-01  1.53E-01

GM 2.90E-03  6.55E-04

GDS 1.84E-05  4.61E-06 ! ! _s43k0

rO = =
GDS 184-10°

DC-sweep Vout from 0V to 3V

300uA

S
,_fo—’_’/g_’a’_,_‘
e
i a1
200UA N e
L
[

/ a1 - 1.60088, 262.714u

/ an = 2.0008, 221.142u H
100uA 7, ldif- —1.6808, -18.420u

0A
0 0.5V 1.0V 1.5V 2.0V 2.5V

V_Vout

anntheﬂope:g:——JL——:543kQ
18.429u

A=0.1 means an increase of current 10% for a 1 V increase of Vpgs.



Design #2 Cascode mirror

vDD  ENE
9 H
1
50uAdc ()
|2.000V]
50.00uA}

MO o = oow
nMOS nMOS
w=1o0u | ] P11 w=4ou
L=0.5u L=0.5u

G54 7V

M1 _ o L | vout
nMOS - nMOS L oy
W =10u W =40u T
L =0.5u L=0.5u

W =,
Wooow, it works!
DC-sweep Vout from 0V to 3V
300uA
200uA — 1 i
e

100uA f/

0A

ov 0.5V 1.0V 1.5V .ov .5V .ov
o 1D(M3)
V_Vout

Good current source 200 uA for Vout>1V.
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