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PMOS Transistors Structure (Enhancement-Mode)
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PMOS Transistors Structure (Enhancement-Mode)
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PMOS Transistors Structure (Enhancement-Mode)

Ug UG<0 UD<U
- L EGT Gate L o :{S iG T >0 ip i
Source | | Drain s Source (S) | * Gate (G) Drain (D)
L Z e | ~ VA =) D
p+ Cha“ne] region p-l-ﬁ G+GS UBS " "+—h‘ Cl‘lﬂﬂﬂﬂ' Tﬂgiﬂ" l— n+ | 'j][) +
|47L4>| 20 B vpg I'-"—L'—.‘I ﬁ g)—ll‘-—c—fll'ln'
Ilip + p-type substrate i
n-type substrate D | S _ Yas AR
PMOS transistor =] P
Biody ; Body (B)
PMOS i NMOS i
vg>0
e P-type source and drain regions in e N-type source and drain regions in
n-type substrate. p-type substrate.
* Vg <O0required to create p-type * V> 0required to create n-type
inversion layer in channel region inversion layer in channel region
* For current flow, v e<vp e Forcurrent flow, v > vy,
* To maintain reverse bias on diodes e To maintain reverse bias on the
of source-substrate and drain- diodes of source-substrate and
substrate junctions: drain-substrate junctions:

Vig<0and vp;<0 Veg >0 and v >0



Source-drain current (LA)

Enhancement-Mode PMOS Transistors: Output Characteristics
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For the PMOS transistor, all parameters
and behavior are inverse of NMOS
transistor.

Thus the output characteristics of PMOS
are the complete inverse of those of NMOS

Often, they are shown in the inverted scale
and then they look very similar to the
characteristics of NMOS



Source-drain current (LA)

Enhancement-Mode PMOS Transistors: Output Characteristics
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For the PMOS transistor, all parameters
and behavior are inverse of NMOS
transistor.

Thus the output characteristics of PMOS
are the complete inverse of those of NMOS

Often, they are shown in the inverted scale
and then they look very similar to the
characteristics of NMOS

For V¢2Vrp transistor is off (note
that on the diagram it’s vz = - v).



NMOS Summary (model)

For all regions,

Ky = K,’,% K = u,C» tg =10 ip=0 (4.24)
Cutoff region:
ip=>0 for vgs < Vry (4.25)
Triode region:
ip=K, (ch - Vry — g) Ups for vgs — Vry = vps = 0 (4.26)
Saturation region:
ip = —(vgs — Vrn)’(1 4+ Avps)  forvps > (vgs — Vry) = 0 (4.27)
Threshold voltage:
Viv = Vro + v (\/vsp + 2¢r — \/E) (4.28)

For the enhancement-mode NMOS transistor, V,, > 0. For the depletion-mode NMOS, V., < 0.






