
Lect. 20: PMOS

NMOS: electrons flow PMOS: holes flow 
from Source to Drain from Source to Drain
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NMOS PMOS PMOS

vSG
vSD

vGS<0 and vDS<0vGS>0 and vDS>0 vSG>0 and vSD>0
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Lect. 20: PMOS

PMOS

viD
vSG

vSD :  0SG t Dv V i< =

 and  (triode) :  SG t SD SG tv V v v V> < −
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2D p ox SG t SD SD

Wi C v V v v
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μ ⎡ ⎤= − ⋅ −⎢ ⎥⎣ ⎦

2
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SG t SD SG tv V v v V
Wi C V

> > −

vSD
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2D p ox SG ti C v V

L
μ= −
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NMOS PMOS

vSG

vvSD

:  0

 and  (triode) :  
SG t D

SG t SD SG t

v V i

v V v v V

< =

> < −
:  0
and (triode) :

GS t Dv V i
v V v v V

< =

> < −
21   ( )

2
and (sat ration):

SG t SD SG t

D p ox SG t SD SD
Wi C v V v v
L
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> >

2

and   (triode) :  
1   ( )
2

GS t DS GS t

D n ox GS t DS DS

v V v v V
Wi C v V v v
L

μ

> < −
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 and  (saturation):
1   ( )
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μ
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1   ( )
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μ

> > −

= −
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Lect. 20: PMOS

Example 4.6

Design  the circuit so that PMOS is in saturation and
ID=0.5mA, vD=3V. What is the max. RD possible?

VT= -1V, k’(W/L)=1mA/V2

1 Wh t i ?1. What is vG?

2. What is RG2/ RG1?

3. What is RD?

4. What happens when RD increases?pp D

Prof. Woo-Young ChoiElectronic Circuits 1 (09/2)



Lect. 20: PMOS

Determine iDn, iDp, vO for vI = 0, 2.5, -2.5V.Dn Dp O I 

vTn=1V, vTp= -1V, both transistors have k’(W/L)=1mA/V2.

With vI=0V,

-Top and bottom symmetric
- vO=0V

With 2 5V

O

- Both transistors in saturation
- iDn, iDp=1.125mA

With vI=2.5V,
-QP is off and QN is in triode
- iDp=0, iDn= 0.244mA

With vI=-2.5V, 
-QN is off and QP is in triode
- i =0 i =0 244mA
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- iDn=0, iDp=0.244mA



Lect. 20: PMOS

Homeworks:Homeworks:

For the following MOS circuits, determine V1 … V7. Use |Vt| = 2V, k’ W/L = 1mA/V2.
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