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MOSTS-V.c Characteristics

X 104

I (A)

0 I 1 1)
Ves (V)

(for Vps = 2.5V, W/L = 1.5)

2012/11/27

Linear (short-channel)
versus quadratic (long-
channel) dependence of
|, on Vg In saturation

Velocity-saturation
causes the short-
channel device to
saturate at substantially
smaller values of V¢
resulting in a substantial
drop in current drive
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For short channel devices
m Linear: When Vs <V — V7
Ip = K'y WIL [(Vgs — V1)Vps — Vps?/2]
where

k(V) = 1/(1 + (VIE.L)) Is a measure of the degree
of velocity saturation

I

m Saturation: When Vog = Vpgar = Vs — Vr
Ibsat = K'n WIL [(Vgs — V1)Vpsat — Vpsat/2]
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Short Channel |-V Plot (PMOS)
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Parameters for manual model of generic 0.25 pm CMOS process (minimum length device).

Ve (V) 1 (V95) Vpgar (V) K (AV?) 2 (VhH
NMOS 0.43 0.4 0.63 115 % 10~° 0.06
PMOS -0.4 -0.4 -1 -30 < 107°° -0.1

2012/11/27 1%[ /J \MOS E'ﬁlzl ’lei'%i



Subthreshold Conductance
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Quadratic region

I (A)

Subthreshold
exponential
region
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Ip ~ Ig € @esMKT) where n>1
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QAR EESTED,

Linear region

Transition from ON to
OFF is gradual (decays
exponentially)

Current roll-off (slope
factor) is also affected by
Increase in temperature

S =n (kT/q) In (10)
(typical values 60 to 100
mV/decade)

Has repercussions in
dynamic circuits and for
power consumption
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" SERTEEHOIA | vs V.

Iy = I @ VoK) (1 - @ ~@VpskT)(1 + AV;c)

Date/Time rum: O1/30/02 16:126:16 Temperature: 27.0
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Table 3.3 Equivalent resistance R, (W/L= 1) of NMOS and PMOS transistors in 0.25 pm CMOS
process (with L = L,,.). For larger devices, divide R, by VW/L.

Fpp (V) 1 1.5 2 2.5
NMOS (k) 35 19 15 13
PMOS (k) 115 55 38 31
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] Tﬁe ransistor Modeled as a Switch

x10°

Modeled as a switch with
Infinite off resistance and a
finite on resistance, R,

Resistance inversely
proportional to W/L (doubling
W halves R,

For Vpp>>V+Vpsar/2, Ry
iIndependent of Vp

Once Vp approaches Vy,

R, increases dramatically

6_
s Vies 2 Vq
& R
S S o_om_o D
~ 3.
DC(D 7]
1_
0 I I I I I I I 1
05 1 15 2 2.5
(for Vgs = Vpp, Vip (V)
Vps = Vpp =Vpp/2)
Vpp(V) 1 1.5 2 2.5
NMOS(kQ) 35 19 15 13
PMOS (kQ) 115 55 38 31
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For larger devices
divide R, by W/L
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