Measurement Systems
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Tadeusz Stepinski, Signaler och system

0 Elements of measurement systems
- Bridge circuits
- Analogue function circuits
O differential amplifier
0 summing amplifiers
O logarithmic amplifier
- Analog filters

Bridge Configurations
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0 One sensor element
0 Bridge as a compensator
0 Bridge as a basic circuit for
measuring passive variables
0 Absolute measurement of
resistance deviation
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Bridge Configurations
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a Two sensor elements

o Differential measurement of
resistance deviation

0 High ampilification

0 Used for temperature
compensation
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Bridge Configurations
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a Four sensor elements

o Differential measurement of
R(1+3) Vag resistance deviation

0 Very high gain
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Bridge Amplifier Configurations
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a Bridge with differential amplifier

0 one sensor element

O two sensor elements

Bridge Amplifier Configurations
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o Linearized configuration of a bridge
with one sensor in feedback
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Amplifier Configurations
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— a Differential operational amplifier
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a Operational amplifiers with feedback
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Instrumentation Amplifier
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a An amplifier with two symmetrical inputs
-High impedance at both inputs
-High rejection ratio of common mode signals

Principal schema

Example of an integrated amplifier

Instrumentation Amplifier - CMRR
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a Common Mode Rejection Ratio (CMRR)

Vour= KamVam + KemVew

Vim= Vo=V,
Veu = (V, + V)2

ou

Kym - normal mode gain

Kcm - common mode gain

CMRR = 20log- S
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Example: thermoelement




Amplifier Configurations
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aLogarithmic amplifier
for the transistor
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0 Exponential expansion
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Filter Configurations
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o Second order low pass filter with variable gain
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a Second order high pass filter with variable gain
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Filter Configurations
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0 Second order universal active filter

low-pass

[o}
B Kt :
Efs) 52+ 50,/Q + w,? 1gh-pass

and

Ep(s) Kss0,/Q

Eds) m bandpass R3 =

[ K —
where @, = 3
T VRR,.C.C, .
R
o=L1*K /KR, |:|'> E; o— A | ke |:>
1+K; VR,C, OEn

K4Ry =
_KJ{1+Ky) [
LT K1+ K ~~
K, < K+ Ky) a Two integrators and one summing amplifier -
1+K, state variable technique
KB:_K4

Filter Configurations
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a Band rejection filter using the state variable technique
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o Additional summing amplifier - sum of LP and HP




