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The Generic DoubleThe Generic Double--Gate StructureGate Structure
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Zero-field potential: φo [φo
'(Xo) = 0]

Imref split: Vcr = φFn − φFp

Vcr = Vcb (bulk);
Vcr = Vcm (DG), Vm = min(Vs, Vd)

Common-gate DG
• Vg1 = Vg2 = Vg: two gates with one bias 
• Cox1 = Cox2: s-DG (Xo = TSi/2)
• Full-depletion: VFD = Vg(Xd=TSi/2)
• Cox1 ≠ Cox2: ca-DG (Xo < TSi)
• Depletion by individual gate (Xd1 and Xd2) 

linked through full-depletion condition: 
Xd1 + Xd2 = TSi

QME: due to quantum confinement of 
inversion charge
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van Dort’s model

Replace modified intrinsic carrier density into unified 
regional solution (accumulation and strong inversion)
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Voltage equation with QME

Quantum Mechanical CorrectionQuantum Mechanical Correction
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Regional solutions with QME

• Hole only

• Electron only

Quantum Mechanical CorrectionQuantum Mechanical Correction
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Symbols: Medici
Lines :  Model (Xsim)

Gate-source voltage, Vgs (V)
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Results and DiscussionResults and Discussion

Body doping variation
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Symbols: Medici
Lines :  Model (Xsim)

Gate-source voltage, Vgs (V)
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Symbols: Medici
Lines :  Model (Xsim)

Gate-source voltage, Vgs (V)
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Symbols: Medici
Lines :  Model (Xsim)
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Symbols: Medici
Lines :  Model (Xsim)

Gate-source voltage, Vgs (V)
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Ca-DG potential model including QME is physically 
derived

The transition from partially-depleted to fully-depleted 
operation with QME is seamlessly built into the model

Terminal current can be obtained based on the potential 
solution 

ConclusionsConclusions


