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Table S1. Detailed description of design parameters, primary electromagnetic properties, and secondary electromagnetic properties of a FinFET device used in the experiments.
	Variable
	Description
	Value type

	
	FinFET channel top width
	Design parameter

	
	FinFET channel bottom width
	Design parameter

	
	FinFET channel thickness
	Design parameter

	
	Back gate Voltage
	Design parameter

	
	Drain Current 
	Primary property

	
	Effective mobility
	Primary property

	
	Electron charge density
	Primary property

	
	Minimum value of gradient of log  versus 
	Secondary property

	 
	Voltage where and  starts to show linear relation.
	Secondary property

	 
	The ratio of effective mobility due to the maximum effective mobility at specific voltage
	Secondary property





Table S2. Detailed description of the conditions of the FinFET simulator that generated the sample used throughout the experiments. 
	Type
	Equation
	description

	Variable
	V
	effective voltage 

	Design
	W_top = 1~W_bot
	Channel top width (), nm

	Design
	W_bot = 10 ~ 250
	Channel bottom width (), nm

	Design
	tsi = 10~50
	Channel thickness (), nm

	Constant
	tox = 1.2
	EOT-Gate oxide thickness, nm

	Constant
	tbox=145
	Real box thickness, nm

	Constant
	ratio = 10
	Ratio of the effective box

	Constant
	tboxeff = tbox/ratio
	Unit, nm

	Constant
	L = 1000
	Device Length, nm

	Constant
	k = 86e-6
	k/q, re-Boltzman constant, 8.617e-5 V/K

	Constant
	T = 300
	Temperature, K

	Constant
	q = 1.6e-19
	Elementary charge, C

	Constant
	Nd = 1.4e-11
	Si doping, /nm3

	Constant
	ni = 1.4e-11
	Intrinsic doping, /nm3

	Constant
	Ng = ni
	TiN gate doping, midgap material

	Constant
	Vfb=-k*T*ln(ni2/Ng/Nd)
	Flat band voltage

	Constant
	epssi = 12*8.85e-21
	Si permittivity, F/nm

	Constant
	epsox = 4*8.85e-21
	SiO2 permittivity, F/nm

	Constant
	epsbox = epsox/ratio
	Thickness compensation

	Constant
	eps0 = 8.85e-21
	Vacuum permittivity, F/nm

	Equation
	Cox=epsox/tox*(W_top+2*((((W_bot-W_top)*0.5)2+tsi2)0.5))
	2D-GateOxide capacitance

	Constant
	mu0 = 400
	Max mobility

	Constant
	n0 = Nd
	Electron concentration

	Constant
	p0 = ni2/Nd
	Hole concentration

	Equation
	E = -V
	Electric field in x axis

	Equation
	Emag = |E|
	Magnitude of electric field

	Constant
	Ec = 0.1
	Critical electric field in high-doped Si, V/nm

	Constant
	alpha = 1.5
	Power law for mobility attenuation

	Variable
	Vg = 2.5*(stage-1)/50 -1
	Gate Voltage, -1~1.45V

	Constant
	Vd = 0.01
	Effective drain Voltage, V

	Design
	Vbox = 0~40
	Back gate Voltage, V

	Equation
	=mu0/(1+(Emag/Ec)alpha)
	Mobility with degradation factor

	Constant
	n = n0*exp(V/kT)
	Electron concentration in a field

	Constant
	p = p0*exp(V/kT)
	Hole concentration in a field

	Output
	Qn = q
	Electron charge density ()

	Equation
	Gd = *q*n,2)
	Conductance

	Output
	Id = Gd * Vd
	Drain current (), V

	Output
	Mueff = Gd/(Qn*L)
	Effective mobility ()

	Equation
	V = Vg – Vfb
	Line voltage, V

	Equation
	 = 0
	Gauss Law
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Figure S1. Scatter plots of the semiconductor device designs (a) , (b) , (c) , and (d)  of 1,000 test samples and predicted designs which are the output values of the inverse design model.
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