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Abstract

The Transmission Gate, (TG) is a bilateral switch where
either of its terminals can be the input or the output. and
the third connection called the Control, which determines
the switching state of the gate as an open or closed switch.
The combination of an NMOS and a PMOS transistor to-
gether within a single gate means that the NMOS tran-
sistor will transfer a good logic “0” but a poor logic “1”,
while the PMOS transistor transfers a good logic “1” but a
poor logic “0”. Therefore, connecting an NMOS transistor
with a PMOS transistor in parallel provides a single bilat-
eral switch which offers efficient output drive capability for
CMOS logic gates controlled by a single input logic level.

1 Circuit Details

The Transmission Gate, (TG) is a bilateral switch where ei-
ther of its terminals can be the input or the output. Along
with the input and output terminals, the transmission gate
has a third connection called the Control, which determines
the switching state of the gate as an open or closed (NO/NC)
switch. The combination of an NMOS and a PMOS tran-
sistor together within a single gate means that the NMOS
transistor will transfer a good logic “0” but a poor logic
“1”, while the PMOS transistor transfers a good logic “1”
but a poor logic “0”. Therefore, connecting an NMOS tran-
sistor with a PMOS transistor in parallel provides a single
bilateral switch which offers efficient output drive capabil-
ity for CMOS logic gates controlled by a single input logic
level. Working of Transmission Gate When the voltage on
the Control node is a logic 1, allowing both transistors to
conduct and pass the signal at A to B. When the voltage on
node Control is a logic 0, turning both transistors off and
forcing a high-impedance condition. Thus the transmission
gate acts as a “closed” switch when V(Control) = 1, while
the gate acts as an “open” switch when V(Control) = 0 op-
erating as a voltage-controlled switch. Boolean Expression
B = A.Control We can see that the output at B relies not
only on the logic level of input A but also on the logic level
present on the control input. Thus the logic level value of B
is defined as both A AND Control.

2 Implemented Circuit

[

L
K

—CONTROL— : )
—
7
)

ﬁ

)

=]

I
P
.
1:( )
=y
mhsfet_p ]
L]
n

i

CONTRD

- M7

/5_% H = mosfet_
1 —

-+

@ pLotvé

2

FLAG

PwR_
o
=<

Figure 1: Implemented circuit diagram.

3 Implemented Waveforms

Figure 2: Implemented waveform.
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