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Response time
• Response time: indicates the time needed forthe output to reach steady state for a 
stepchange in input.

• Typically the response time will be given as the time needed to reach 90% of steady 
state output upon exposure to a unit step change in input.

• The response time of the device is due to the inertia of the device (both mechanical 
and electrical).

• Fast response time is usually desirable• Slow response times tend to average 
readings



Repeatability

• Also called reproducibility: failure of the sensor to represent the same value 

under identical conditions when measured at different times.

– usually associated with calibration

– given as percentage of input full scale of the maximum difference between 

two readings taken at different times under identical input conditions.



Sensitivity

• Sensitivity of a sensor is defined as the change in output for a given change 

in input, usually a unit change in input. Sensitivity represents the slope of the

transfer function.

• Also is used to indicate sensitivity to other environment that is not measured.

• Example: sensitivity of resistance measurement to temperature change



Resolution

• Resolution: the minimum increment in stimulus to which the sensor can 

respond. It is the magnitude of the input change which results in the smallest 

observable output.

• Example: a digital voltmeter with resolution of

0.1V is used to measure the output of a sensor. The change in input 

temperature, pressure, etc.) that will provide a change of 0.1V on the 

voltmeter is the resolution of the sensor/voltmeter system.

• In digital systems generally, resolution may be specified as 1/ 2N (N is the 

number of bit.)



Developed by Agilent Technologies and introduced to the world in late 1999, the 
optical mouse actually uses a tiny camera to take 1,500 pictures every second.  

Able to work on almost any surface, the mouse has a small, red light-emitting 
diode (LED) that bounces light off that surface onto a complimentary metal-oxide 
semiconductor (CMOS) sensor. The CMOS sensor sends each image to a digital 
signal processor (DSP) for analysis. The DSP, operating at 18 MIPS (million 
instructions per second), is able to detect patterns in the images and see how 
those patterns have moved since the previous image. Based on the change 
in patterns over a sequence of images, the DSP determines how far the mouse has 
moved and sends the corresponding coordinates to the computer. The computer 
moves the cursor on the screen based on the coordinates received from the 
mouse. This happens hundreds of times each second, making the cursor appear to 
move very smoothly. 

optical mouse
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Selection

When the infrared receiver on the TV picks up 
the signal from the remote and verifies from 
the address code that it's supposed to carry out 
this command, it converts the light pulses back 
into the electrical signal for 001 0010. It then 
passes this signal to the microprocessor, which 
goes about increasing the volume. The "stop" 
command tells the microprocessor it can stop 
increasing the volume.
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Incremental Encoders



Absolute Encoders

• Some form of 
encoding the 
absolute 
position is 
required

• The resolution 
of the encoder 
determines how 
many sensors 
will be needed 
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Potentiometers
• Rotary

• Single turn or multi-turn

• Linear



Potentiometer – voltage divider
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Proximity sensors
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Emitter / Receiver Pairs
• IR emitter and detectors

– Continuous 

output range 

and color 

measurement

–Detection of objects 
(binary: present vs. not 
present)

–Beam breaking or 
photointerrupter
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A tachogenerator, or tachometer generator, is an electromechanical device 

used to accurately measure the speed of engines and motors.

In fact, a tachogenerator will output a voltage proportional to the rotation 

around its own shaft.

In other words, a tachogenerator can convert mechanical energy into electrical 

energy. 

A tachogenerator is commonly used to handle voltages between 0 and 10 volts 

and is classed as a precision instrument

Tachogenerators can also indicate the direction of rotation by the polarity of 

the output voltage. When a permanent-magnet style DC generator’s rotational 

direction is reversed, the polarity of its output voltage will switch.

https://www.allaboutcircuits.com/textbook/direct-current/chpt-14/permanent-magnets/
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