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L 1 MQ § R, i

(K5 MQ) |

(18 k€2)

(22 k€Q2)

...........
.....

Thevenin Equivalent

Problem: Find Q-pt (I, Vys)

Assumption: Transistor is saturated.

Vin =1V
K, =25 pA/V?

)NW Analysis: Simplify the circuit,
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Example 1

. f\’”.

AAA
o Voo =271V A42.66V
T GS = — . ) .
D —
Rug o
m ' V.I’J.‘.i
600ke IL; - I Vm<+> . Since VGS<VTN for VGS -2.71V
- T and MOSFET will be cut-off,

""'-"JCD e n S § :\ ~— .'.VGS =+2.66V and I,=34.4 pA

39 kQ2 =

Also, Vpp=!p(Rp+Rg)+Vpg

Since IG:O’ VEQ :VGS + 1 DRS VDS =6.08V
EQ Gs " 2 UGS TN region assumption is correct.
_6 4 :
[25x10 J[3-9xl0 J 2 Q-pt: (34.4 pA, 6.08 V) with
4=Ves ; Vosl] V=266V

V. 240.05V_ . —721=0 Note: body effect and channel length
GS G5 modulation effect have been neglected.
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Example 2

K, =260 nA/V?
V?N: l V
Rp 10 kQ)
Rg
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Problem: Find Q-pt (I, Vps)

Assumption: Transistor is saturated
(since V= Vo)

Analysis:

VAo =3.3-

| <R

Vps =V DRD

DS~ 'DD
K,R

2
Vas Voo 5 2 Ves ~Vrw)

. (2.6><10;4J[104J Ve, —1J2

VAo =—0.769V +2.00V

GS

Since Vg <V for V5= -0.769 V
and MOSFET will be cut-off,

Vg =12-00V and I,= 130 uA

region assumption 1s correct.

Q-pt: (130 pA, 2.00 V)
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Example 3

| |D=@%(4—1)2=1.13mA
Rp 1.6 kQ)

Vbp V | \R~ +V

', C) Also  "DD” DD 'DS
lo yr—+ = ~4=16001 - +V

<

( I
+ L._ _"_/DS ¥ D DS
K, =250 uA/V2 | Vgs — "‘VDS =2.19v
il —ET But V<Vgs-Von Hence, saturation
. region assumption is incorrect
Problem: Find Q-pt (Ip, Vps) Using triode region equation,
Assumption: transistor is \
V= MA 41 DS
saturated +Vps 1600(250)\;2 (4-1 ) Vbs
Vps<Vs-Vo» transistor is in triode region

Q-pt:(1.06 mA, 2.3 V)
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Example 4 (PMOS)

J Also 15V —(220kQ)l 5+ =0
) + Vo 15V =(220k2)) 5//32* /= +2J2 Ve =0
‘\N\r —>15 v '.'VGS =-0.369V,-3.45V
K, =50 pA/V> RD 20K Since V= -0.369 V is less than
Vip=-2V Vip=-2V,Vg=-345V

|5 =525pAand Vi=-345V

Problem: Find Q-pt (I, Vps) -V ‘
TP

Hence saturation assumption 1s correct.

Q-pt: (52.5 pA, -3.45 V)

Assumption: transistor is
saturated (since V= Vo)

Analysis:

Since IGZO, VGS :VDS
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