
The K-Input Floating-Gate
MOS (FGMOS) Transistor
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When trying to solve
capacitor networks, think
Q = CV not I = C   !dV

dt

Assume no net charge on
the middle node.

By conservation of charge, 
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For all k, Qk = Ck(Vk – V )

Net charge Q on the common node.

By conservation of charge, 
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Capacitive-Divider Model of
the Subthreshold FGMOSFET



0 0.5 1 1.5 2 2.5 3
10-12

10-11

10-10

10-9

10-8

10-7

10-6

V1 (V)

I d
 (

A
)

n=
1

n=
4

n=
3

n=
2

0 0.5 1 1.5 2 2.5 3
10-12

10-11

10-10

10-9

10-8

10-7

10-6

V1 (V)

I d
 (

A
)

V 2=
0 

V0.
1 

V0.
2 

V0.
3 

V0.
4 

V0.
5 

V0.
6 

V

V1

V2

5 V

Id

V1

5 V

Id

nC

(4 – n)C

Id = I0 exp  n
V1
VC

I0 = 171 fA

VC = 173 mV

Id = I0 exp
V1 + 3 V2

VC

I0 = 171 fA

VC = 173 mV

Subthreshold FGMOS Transistor:
Transconductance



Id = I0 exp
4 Vg
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Vd – 5 V
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I0 = 171 fA VC = 173 mV
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Subthreshold FGMOS Transistor:
Drain Characteristics
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Capacitive-Divider Model of
the Above-Threshold FGMOSFET
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