common-source stage witn Kesistive

* Very high input impedance at
low frequencies
 For Vv, <V,, M, is off and V,.
= VDD
LW

Vour = Vo — 1 f’-rjzﬂ--_u.( o 'I_I Vi = Vrir)?

« When V, > V_, M, turns on in
saturation region, V_ _falls

out

« When V,, >V, ,, M, enters triode

I 1 W . o
Viri = Vrr = Vpp — Rp5pnCo T —(Viea — Vrrr)©
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common=-source stage witn Resistive
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ForV, >V,

ini,
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Vnut
Vmo—lgﬁ'fm « If V,_ is high enough to drive M,

M . : :
FL into deep triode region so that
Ry,
L Do R+ I

Voo

g B i .
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common-source stage witn Kesistive

= ”;"”'”"’ « Taking derivative of I, equation
: !, . . . .
O 0 in saturation region, small-signal
= —Rpu, (Tk V.., — Vrrr) gain is obtained
= —9ulip.
r °Vout * Same result is obtained from
=+ - . - .
Vi, V, gmVs =R, small-signal equivalent circuit
= Vour = =9 Vilip = =g Ve D

« g,.and A, vary for large input

signal swings according to
Gin = nCoe(W/L)(Vas — Vra)

* This causes non-linearity
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common-source stage witn Kesistive

 For large values of R, channel-length modulation of M,
becomes significant, V_, equation becomes

1 N , _ o
Vout = VDD — Bp5pinC [-J.,-fT'i Vor, — Vemr) (1% MVuz)

A — _ roRp
- Voltage gain is S I e B

* Above result is also obtained from small-signal
equivalent circuit

+ ° Vout Vi = Vi
+
V Vi ImV, R =% .
" - _ﬁ " rD D .fj"."f'f- ‘I l l: rf‘_) || fi}r} :] = \.lr'J'!'E-IF
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