Perform Small Signal Anaysis on the Circuits.

1. Find v_/v;,. 2. Find i /v,
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PMOS circuit. NMOS circuit.
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Perform Small Signal Anaysis on the Circuits.

1. gi:nd Vout!/Vin 12V 1. LSC
k, = 20 mA/V?2 10mA 2. I,=10mA

Vin =2V Vs = sqrt(2*10/20)+2 = 3V

V,=40V Vout
C 3. g9,,=20mA/NV
kQ | = 400.01=4akQ
Vin —
C ’ 4. SSC
~ 500<2 5. Solve
v,/1000 = -v_ /500, v, = -v /2
-12V v /1k = 0.02(v;-v,) + (v,-v.)/4k

-8v, = 160(v;+v /2) + 2(v 1V, /2)
v /v, =-160/91 (VIV)
v /v, =-1.758 (VIV)



Perform Small Signal Anaysis on the Circuits.

1. Find v_/v;,. 12V 2. Find i /v,
Q,: Q,:

. g
k. =20 MA/V2 k. =5 mAIV?
V, =2V 10mA V=1V
V,=40V Vout V,=-50V
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Perform Small Signal Anaysis on the Circuits.
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Perform Small Signal Anaysis on the Circuits.

1. LSC 2. Find i /v,
Q.
2. Vgg=2V k, =5 mA/V?2
Ip = 0.0025(2-1)2 = 2.5mA VA
A
3. g,,=5mA/NV
r, = 50/.0025 = 20kQ
4. SSC
200Q
5. Solve N TR
Vgg =V, ‘

S
.005v, = (v.-v_)/20k = v_/.5k
100v,=v,-v,=40v,
v Iv, = 101/41 (VIV)
i_Iv, = (101/41)/500 (1/Q) = 4.93 mAIV




Draw the Large and Small Signal Circuits.
Include r, in the Small Signal Circuit.

Voo Vpp (Large Signal

Voltage)

Q..

I_.Vout(t)

L ¢

I-. Vin-(t)
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0 Ig1as (Large Signal Current)

-Vgs (Large Signal Voltage)










Draw the Large and Small Signal Circuits.
Include r, in the Small Signal Circuit.

Voo Vpp (Large Signal

Voltage)
g e Vour()
out
L L
i), & = _Jle—e, «
C C

0 Ig1as (Large Signal Current)

-Vgs (Large Signal Voltage)




Vou 3.6+1.1=4.7
Voo 1.2-0.7+(-1/6)*(5-3.8) = 0.3
Viu 3.8-0.7*sqrt(2)/2=3.3
V. 1.9+1.1*sqrt(2)/2 = 2.68
NM, 2.68-0.3=2.38
NM,, 4.7-3.3=1.4
NM 1.4
slope=0
...
S o1 /
©  (1.9,3.6)

Vpp = 5V. Transfer
function is described .
by three straight * slope=-1/6
lines and two arcs.
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