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MOSFET Current Mirrors

We want to establish some current in the resistor R ..
First, let's set up 2 mA drain current in Q1

I,=c v W .V, -V,)(1+4iV,)

2mA =2mA/V-(V_, -V X1+ AV, ) =2mA/V-(V_, -V,) S i $ "y
-V, =15 Vols. e | | for
Above we ignored the (1+ AV, ) term; now correct for it :

2mA =2mA/NV-(V_, -V )1+1.5V/10V) Q, '__| Q,

—=(V_, -V, )=1ValV/1.15=087V = V_ =1.37 Volts r_

Now find the current in Q2 :
Assuming that R, is small, so that Q2's drain voltage |V, =0.5 Volts, 1/A=10V

is above pinchoff. \c_v_ =0.2 mA/(V - zm),
Ip: =4mAV-(V,, -V )1+ 4V,,) W =10m—>c v W, A =2mA/NV
¥ B rl ax s gl a3 ‘I
=-'|-[I.'m '{'D_S? V]{l'ﬁ'vﬂ:flﬂp} WE_E =2ﬂmé{'ﬂ‘vw‘w2[ =4 3 I"‘.l':
=348mA-(1+V,_,/10V) g |
|Vﬁ =35Volts ,

=4mA-IfV,, =15V
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MOSFET amplifier example

02:V, =05 Volts, UA=10V,c_v_W,_, =1mA/V,
01:|V, E0.5Volts, /A=10V,c_v_W_ =1mA/NV
R, =100kOhm V_, =5 Volts.
Approximation : Ignore AV, term for bias analysis.
Let's bias Q2 at 1 mA drain current, and with 2.5 Volts
drain voltage. Then R, = (5-2.5)/1=2.5kQ
V_, =V, +ImA/(1mA/V) =15 Volts.
ThenV_, =1.5 Volts
— 1, =(1mA/V)V_, —-V,)=(1mA/V)1V)=1mA. )
—R_, =(5V-15V)/ImA =3.5kQ

Since Q1 hasV, =0 Volts, this requires V,, =1.5 Volts. -
l Rogs é”ﬂl
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MOSFET amplifier example

Q2 : common source
V,=035Volts, VUA=10V,c_v W, =1mA/NV
g_=1mA/N,R,_=1/Al, =10kOhm

R, =100kQ || 2.5k || 10kQ = 1.96kQ
A, =v,lv,,=-1.96kQ(ImA/V)=-1.96

Q1: common drain
V,=0.5Voits, /4A=10V,c_v_W_ =1mA/V
g.=1mA/V,R, =1/Al, =10kOhm

R, =3.5kQ || 10kQ = 2.59kQ

A, =v, Iv, =259Q/2.59%Q+1/g_)=0.721

V. .”r’m =10MQ /(10MQ +100kQ2) =0.99
V_ IV, =0.99-0.721-(-1.96)
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