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introduction: LDMOS devices

LDMOS applications ⇒⇒⇒⇒ accurate modelling
important
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MOS Model 20: DC-model

• accumulation
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MOS Model 20: DC-model

Ich (VDiS, VGS, VSB) = Idr (VDiS, VDS , VGS , VSB)

internal node Di expressed analytically from

n+

p

p+

B S

G

Di
n+

n-

D



MOS Model 20: DC-model

• weak and strong inversion

• saturation in channel region

• accumulation and bulk current in drift region

• mobility reduction

• DIBL and static feedback 

• weak avalanche

G
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IDS = Ich (ψψψψsL, ψψψψs0)

ψψψψs0 = ψψψψs0 (VSB, VGB)

ψψψψsL = ψψψψsL (VDiB, VGB)

surface-potential based 



MOS Model 20: DC-model

• 21 dc-parameters

• temperature scaling (6 parameters)

• self-heating

• width-scaling

• length scaling
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MOS Model 20: experimental data
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MOS Model 20: experimental data

12V SOI-LDMOS: Tox= 38 nm, W= 17 µµµµm, L= 1.6 µµµµm, T= 25 oC
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MOS Model 20: experimental data

12V SOI-LDMOS: Tox= 38 nm, W= 17 µµµµm, L= 1.6 µµµµm, T= 25 oC
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MOS Model 20: nodal charge model
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MOS Model 20: gate and bulk charges
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regiondrift  G,channel G,LDMOS G, QQQ ++++====
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MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC
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MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC
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MOS Model 20: source and drain charges
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MOS Model 20: source and drain charges
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MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC

CDD  [ fF ]

160

120

80

40

VGS = 9V

VGS = 5V

2 4 6 8 10 12 14

VDS  [ V ]

0
0



MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC
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MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC
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MOS Model 20: experimental data

14V SOI-LDMOS: Tox= 60 nm, W= 50 µµµµm, L= 5 µµµµm, T= 25 oC
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quasi-saturation
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new MM 20: includes quasi-saturation
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• accumulation

• bulk current

• mobility reduction due to vertical field
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60V SOI-LDMOS: Tox= 38nm, W= 20µµµµm, L= 2.6µµµµm, Llocos= 3.5µµµµm, T= 25 oC
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60V SOI-LDMOS: Tox= 38nm, W= 20µµµµm, L= 2.6µµµµm, Llocos= 3.5µµµµm, T= 25 oC
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summary

MOS Model 20

• single model

• for low-voltage (< 30 V) LDMOS

• extension to medium-voltage (< 100V) LDMOS 

by inclusion of quasi-saturation

• includes dc-, charge- and noise model

• accurate description of dc- and ac-currents

• improvement in simulation speed compared 

to sub-circuit model
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