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Tunneling Mechanism 2/3
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= (direct tunneling)

(FN tunneling)

where ΧB  is the Si-SiO2 barrier height and EB  is a characteristic electric field.
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Intrinsic Gate Current in Inversion 1/3

Gate Current Density :
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Voltage Drop across the Oxide :
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in normalised form :•
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where igo , a  and b  are evaluated at source q qs=( ) :
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Total Intrinsic Gate Current :
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charge distribution along the channel is not changed significantly by the gate current
1st-order perturbation approximation :•

Gate-to-channel current IGC  is to be partitioned into gate-to-source and gate-to-drain currents IGS  •

and IGD , respectively

Current Partitioning
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Oxide energy barrier is higher for holes than for electrons  ⇒  electron tunneling is dominant

N- bulk: accumulation layer of electrons•P- bulk: accumulation layer of holes•

P+ gate: accumulation layer of holes•N+ gate: accumulation layer of electrons•

PMOS :NMOS :

1/1Intrinsic Gate Current in Accumulation
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accumulation at gate & 
depletion at source

(for NMOS)
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= depletion at gate & 
accumulation at source
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⋅=D & S diffusion modulation factor :•
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⋅=polysilicon gate modulation factor :•

tox.ovD/G & S/G equivalent oxide thickness :•
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S/G & D/G Overlap Simplified Characteristics :

1/2Source/Gate & Drain/Gate Overlap Currents

EKV3.0: Gate Current Modeling

The EKV MOSFET Model Page 10 of 12 ©1995-2004 EPFL-LEG / FK



2 1.5 1 0.5 0 0.5 1 1.5 21 .10 15

1 .10 14

1 .10 13

1 .10 12

1 .10 11

1 .10 10

1 .10 9

1 .10 8

IGSov
IGDov

VGS [V]

IG
So

v,
 IG

D
ov

 [A
]

VFB.ov

EKV3.0: Gate Current Modeling

Source/Gate & Drain/Gate Overlap Currents 2/2

VDS 1V=

tox.ov 2nm=

W 10µm=

Lov 10nm=

Γs.ov 5.0 V=

Γg.ov 5.0 V=

The EKV MOSFET Model Page 11 of 12 ©1995-2004 EPFL-LEG / FK



2 1.5 1 0.5 0 0.5 1 1.5 21 .10 13

1 .10 12

1 .10 11

1 .10 10

1 .10 9

1 .10 8

1 .10 7

L=0.6um
L=0.1um

VGS [V]

IG
 [A

]

EKV3.0: Gate Current Modeling

Total Gate Current 1/1
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