
Measurement Systems

! Elements of measurement systems
➱ Bridge circuits
➱ Analogue function circuits

➢ differential amplifier
➢ summing amplifiers
➢ logarithmic amplifier

➱ Analog filters
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Bridge Configurations

!One sensor element
➢ Bridge as a compensator
➢ Bridge as a basic circuit for 

measuring passive variables
➢ Absolute measurement of 

resistance deviation

2Nonlinear effect
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Bridge Configurations

!Two sensor elements
➢ Differential measurement of 

resistance deviation
➢ High amplification
➢ Used for temperature 

compensation

3
Nonlinear effect
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Bridge Configurations

!Four sensor elements
➢ Differential measurement of 

resistance deviation
➢ Very high gain

VAB = VCC δ

➢ Example:
• strain gauge
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Bridge Amplifier Configurations

!Bridge with differential amplifier

➢ one sensor element

➢ two sensor elements
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Bridge Amplifier Configurations

!Linearized configuration of a bridge 
with one sensor in feedback

Vout = (RF / R) V δ
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Amplifier Configurations

!Differential operational amplifier

if  R1 =R3 and R2=R4
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Amplifier Configurations

!Operational amplifiers with feedback 
loop

➢ ordinary amplifier

Vout = (-R2 / R1) Vin

➢ fractional feedback
➢ high gain for low resistor values

Vout = - [( R3 + R4)/ R4] (R2 / R1) Vin
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Instrumentation Amplifier

!An amplifier with two symmetrical inputs
➱High impedance at both inputs 
➱High rejection ratio of common mode signals
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Principal schema Example of an integrated amplifier

Instrumentation Amplifier - CMRR

!Common Mode Rejection Ratio (CMRR)

Vout = KNMVNM + KCMVCM

VNM = V2 – V1

VCM = (V2 + V1)/2

KNM - normal mode gain
KCM - common mode gain
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Amplifier Configurations

!Logarithmic amplifier
for the transistor

where: Iss saturation current
for node A

and

since VBE = V0

!Exponential expansion

1
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Amplifier Configurations

!Peak detector

1
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Filter Configurations

!Second order low pass filter with variable gain
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Filter Configurations

!Second order high pass filter with variable gain
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Filter Configurations

!Second order universal active filter

1
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!Two integrators and one summing amplifier -
state variable technique

Filter Configurations

!Band rejection filter using the state variable technique

1
6

!Additional  summing amplifier - sum of LP and HP


