Q MOS structure forms a capacitor, with gate and substrate aret
as two plates and oxide Iaalgrgas the dielectric material. 'ﬁ

d The thickness of ddgel,@t@r?c material (SiO,) is usually between
10 nm anc;k‘ga‘\rh\ﬁ.ﬁgbf

It "C.e‘a\efﬂaé%@g/%c%rrier device, where the current within a
conducting channel in between the source & the drain is
modulated by an applied voltage to the gate.

d MOS transistors are classified into two types PMOS & NMOS.

PMOS NMOS

Source Source NMOS PMOS

NMOS  PMOS

Gate—q) Gate—]
—|[:: —|EJ‘ rmiliy |
Drain E;am —I m _I —

(a)
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d The gate-to-source voltage thab\(esults in channel inversion is the *
threshold voltage Vyyy, oca\e: O
7 hIS IS why M@G@@(@) Irghpositive voltages (to attract electrons) and
\Y

r?&\n\ {5399 e voltages (to attract holes) for channel
formation.

1 The channel presents ohmic resistance for a fixed Vg (linear
operation mode) as long as Vpgremains smaller than the Vgs— V1u.

1 After that, the charge concentration near the drain is nulled, and the
channel becomes “pinched”.

 This is called channel pinch-off, and marks the division between the
saturation and linear regions.

 As Vg Increases, the pinch point moves and the effective length of

the channel reduces, which results in the channel-length
modulation effect.
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CMOQOS Inverter Schematic Diagram szl
e.CO" Ve
Once the input volta qQO‘—esa\
CMOS changegy ﬁéfgﬁ\er&g ol ”l_ PMOS
0 to 5 i€ then pathe Vin oV
transistors state will be SJ_ ot
changed accordingly. AI —nmosL o
!

The general CMOS inverter structure is the combination of both the PMOS & NMOS
transistors where the pMOS is arranged at the top & nMOS is arranged at the bottom.
The NMOS transistor is connected at the drain (D) & gate (G) terminals, a voltage
supply (VDD) is connected at the source terminal of PMOS & a GND terminal is
connected at the source terminal of NMOS. Input voltage (Vin) is connected to both
the gate terminals of transistors & output voltage (Vout) is connected to the drain (D)
terminals of the transistor.



DC Transfer Characteristics of CMOS Inverter @Creésé“e?im
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<l '“s"‘”‘e°fs°'e”°e“e°h”°'°gy
The DC input — output transfer ceisqgt‘éristic is also called as Voltage Transfer
Characteristics (VTC). esa\e'
It is simply a plot 0‘1‘(‘8@(\) )(ogAge as a function of the input voltage.
) O
PV . v R CTERISTICS OF NMOS
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