
Proportional Feedback

• Direct vs. Indirect Measurement
• Continuous vs. Discrete sensors
• Incremental and absolute



Direct vs. Indirect

• Measuring position of a carriage is better 
than measuring rotation of leadscrew

• Measuring level in a tank or weight of a 
product is better than measuring flow

• Measuring temperature of an oven is better 
than measuring heater current

• Budget usually dictates whether direct or 
indirect measurement will be used



Continuous and Discrete Sensors

• Most sensors are analog, and give readings 
on a continuous scale that must be 
quantized for use with a PLC.

• Position sensing can be done with encoders 
that give a quantized reading to start with

• Linearity and temperature coefficient are 
usually limiting factors on accuracy of 
continuous, analog sensors.  Discrete 
sensors are limited by resolution.



Absolute vs. Incremental

• An absolute sensor gives a single, 
unambiguous reading for a given position

• An incremental sensor indicates an 
incremental change in position

• Incremental sensors require a separate 
means of establishing “home” position



Incremental Encoders
Incremental encoders give relative position 

information
— count + and - relative motion
— index pulse gives a once-per-revolution 

signal
— Resolution = 4x number of slots
— establish absolute ref point each power-on 



Incremental Encoders

• Quadrature signal outputs
• Single-ended vs. differential output



Absolute Encoders

• doubling resolution requires adding another 
photodiode/LED pair

• cost is much higher than incremental
• does not require seeking to establish 

reference location



hybrid incr/absolute encoders

• add more information to index channel to 
reduce amount of seeking required to find 
reference position.



Potentiometer

• A potentiometer (or pot) is a variable 
resistor wired to obtain a variable DC 
voltage proportional to position



Magnetostrictive Sensor



High Speed Input/Output

• High speed counters
— Use X0,X1, and X2

• Pulse Output
— Uses Y0 and Y1

• One of six modes can be used
— Mode 10: High speed counter
— Mode 20: Quadrature counter
— Mode 30: Pulse Output
— Mode 40: High speed interrupt
— Mode 50: Narrow pulse capture
— Mode 60: Narrow pulse reject (normal mode)



Mode 10 - High Speed Counter

• Up counter, counts to 99,999,999
• Up to 5kHz input rate (incr.  on X0 low->hi)
• Count is compared to preset values to 

generate events.
• Reset can be X2 or ladder logic



Mode 10 high Speed Counter

Used for applications like cut-to-length
Ex: 
• 4096cnt/rev enc
• 10cm diam roller
• rotate turret and 

operate at 12, 20, 
28, and 30cm

• Presets are:
1565, 2608, 3651, 
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Mode 10 high Speed Counter



Mode 10 high Speed Counter

• Setup consists of 
writing values to 
several special 
memory locations



Mode 10 high Speed Counter



Mode 10 High Speed Counter



Troubleshooting Mode 10
• Won’t count:

— check ladder logic (using CT76?)
— check wiring and signals (sinking/sourcing, pulse width)
— check reset input status
— check parameters (use Data View)

• Presets don’t do anything
— check preset values (BCD, correct addresses)
— check interrupt routine (int #0, enabled at start, int 

rtn at end of ladder)
— check special relay numbers

• Counts, but won’t reset
— check reset input or internal reset logic



Mode 20 Quadrature Counter



Mode 20

• Must have an encoder that will work with 
12-24VDC, or use external convertor



Mode 20 Configuration



Mode 20 Logic
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