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Characterization of Sensors and Transducers

- Analytical functions
Multidimensional vector functions V
Nonlinear systems of equations V
Systems of nonlinear differential equations V

= Measurements
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Sensors Characterized by Measurements

x o transducer oy

x Physical variable (temperature, humidity, pressure,
volumetric flow, etc.)

y Output voltage, a piece-wise linear function of x
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Piece-Wise Linear Functions
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Implementing Piece-Wise Linear Functions

1) Implement each point (x,, y;) with a couple of DC voltage
sources, fori=0... N-1

2) Foreach interval x, <x <x,,,, withi=0... N-1,call a
subcircuit LineSegment with an arbitrary but unique
name. The six nodes of the subcircuit should be used for

X, y: xl‘a yia xi+19 and yi+1
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Subcircuit LineSegment

)y
= fi(x)= [ym - jx ) [%xm - nyij
il N Xin =X
x. <x<x

.SUBCKT LineSegment x y Xi Yi Xin Yin

bfi inl 0 V = ((v(Yin)-v(Y1))/(v(Xin)-v(X1)))*v(x) +

+ (v (Y1) *v (Xin) -v (Yin) *v(X1)) / (v (Xin) -v (X1))
sl in2 inl x Xi SwitchModel off

s2 y 1in2 Xin x SwitchModel off

.model SwitchModel sw

.ENDS
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Example

Piece-wise Linear function, Example 1

Vvx0 x0 0 DC 0O
Vy0 y0 0 DC O
Vxl x1 0 DC 0.5
Vyl yl 0 DC 1
Vx2 x2 0 DC 1
Vy2 y2 0 DC 3
Vx3 x3 0 DC 1.5
Vy3 y3 0 DC -1
Vx4 x4 0 DC 2
Vy4 y4 0 DC -2 . .
Vx5 x5 0 DC 2.5 .SUBCKT LineSegment x y Xi Yi Xin Yin
Vy5 y5 0 DC bfi inl 0 V = ((v(Yin)-v(Yi))/(v(Xin)-v(Xi)))*v(x) +
V= x 0 DC 0 1 (v (Y1) *v (Xin) -v (Yin) *v (X1)) / (v (Xin) -v (Xi)
ARl = @ 0 0 53l vl THReSogEeNE sl in2 inl x Xi SwitchModel off
SRR = 5 gl s WA THReEogEeE s2 y in2 Xin x SwitchModel off
x1ins3 x y x2 y2 x3 y3 LineSegment oHPCLIL SElEEhleEl, S
xlins4 x y x3 y3 x4 y4 LineSegment -ENDS
x1ins5 x y x4 y4 x5 y5 LineSegment
.control
DC Vx 0.01 2.5 0.01
plot v (y)
.endc
.end
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Example (cont.)

v
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