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Advanced Motion Controls 24VDC Digital I/O User Specification 
 
The 24VDC I/O is designed to be compatible with controllers that interface with 24VDC signals.  This I/O 
uses optical isolation that separates the drive signal ground from the controller signal ground.  Isolation 
can make a system more noise immune by helping to eliminate current loops and ground currents. 
 
I/O Functionality and Polarity 
The DriveSuite software can assign over 40 different functions to the digital I/O and set the polarity of the 
signals.  Some input functions include: inhibit, phase detect and dynamic brake.  Some output functions 
include: at velocity, short circuit, drive over temperature and motor over speed. 
 
The polarity of the signals can be set to active HIGH or active LOW.  The inputs for example could be set 
to inhibit by either setting the Digital Input HIGH or LOW depending on the preference of the user.  The 
same is true for the outputs. 
 
Inputs 
The Digital Inputs use bi-directional optical isolators to detect signals from the controller.  Dual LED’s in 
the optical isolator allow current to flow in either direction.  Current flow through the LED activates the 
transistor.  The drive then responds to when the transistor is active or not.  The presence or absence of 
current in the LED determines the logic level, not the direction of current.  This flexibility allows the Digital 
Inputs to be compatible with a wide range of controllers.   
 

 
Figure 1. Optically isolated 24VDC Digital Input. 

 
When current flows into the Digital Input it is acting as a sinking input.  When current flows out of the 
Digital Input it is a sourcing input.  Sinking inputs are compatible with sourcing outputs, and sourcing 
inputs are compatible with sinking outputs.  Since current is allowed to flow in either direction, the inputs 
can either sink or source. 
 
The voltage at the Input Common pin determines whether the inputs sink or source.  The Input Common 
pin is common to all of the inputs but is isolated from the amplifier signal ground.  To configure the Digital 
Inputs as sinking, the 24V ground is applied to Input Common and 24VDC is modulated at the Digital 
Input.  To configure the Digital Input as sourcing 24VDC is applied to Input Common and the 24V ground 
is modulated at the Digital Input. 
 

24VDC Digital Input Electrical Characteristics 
Logical LOW 0-1V 
Logical HIGH 12-30V (24V nominal) 
Maximum Current 3.0 mA 
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Outputs 
The Digital Outputs are pulled up with a 5K resistor via the pin labeled Output Pull-Up and have a 
common grounding point called Output Common.  A transistor controls the voltage at each Digital Output.  
The Digital Output can sink our source depending on how the wiring is configured.  For sourcing outputs 
the Output Pull-Up pin is pulled to 24V.  For sinking outputs the Output Pull-Up pin is not connected and 
the Digital Output pin is interfaced as an open collector.  The 24V return always goes to Output Common. 
 

 
Figure 2. Optically isolated 24VDC Digital Output. 

 
 
 

Sourcing 
24VDC Digital Output Electrical Characteristics 

Output Pull-Up Voltage 12-30V (24V nominal, supplied by user) 
Logical HIGH Same as Output Pull-Up Voltage 
Logical LOW 0-1V 
Max Current (Sourcing) 6mA 
 
 

Sinking 
24VDC Digital Output Electrical Characteristics 

Output Pull-Up Voltage Not Connected 
Logical HIGH 12-30V (24V nominal, supplied by user) 
Logical LOW 0-1V 
Max Current (Sinking) 50mA 



Advanced Motion Controls 3805 Calle Tecate • Camarillo, CA 93012 
5/29/2003   Ph: 805-389-1935 • Fax: 805-389-1165 • www.a-m-c.com                                         Page 3 of 4 

Example Circuits 
The circuit examples show a few of the many possible ways to interface with the 24V digital I/O.  It is up 
to the system designer to determine the best configuration for the application. 
 
In the following figures, the flow of control moves from left to right.  Signals are generated on the left from 
outputs and are received on the right by inputs.  The outputs on the left can be either from a motion 
controller or servo drive depending on the circuit in the example.  The inputs on the right can also be from 
either a motion controller or servo drive.  The type of device is labeled at the top of the figure as well as 
an arrow showing the direction of control. 
 
Input Examples 
The two examples below show how the Advanced Motion Controls 24V isolated inputs can be configured 
to either sink or source. 
 

 
Figure 3. Advanced Motion Controls 24V Digital Input configured as a sinking input. 

 
Figure 3 above shows a sourcing output from the motor controller feeding the sinking input at the drive.  
In this example the controller uses a transistor to control the 24V to the drive input.  A mechanical switch, 
relay or other voltage-controlling device can be used in place of the transistor. 
 
 

 

 
Figure 4. Advanced Motion Controls 24V Digital Input configured as a sourcing input. 

 
By rearranging the 24VDC so it feeds into the Input Common pin, the Digital Inputs can be configured to 
source (Figure 4).  As in the previous example, other switching devices can control the inputs besides a 
transistor. 
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Output Examples 
The two examples below show how the Advanced Motion Controls 24V isolated outputs can be 
configured to either sink or source. 

 

 
Figure 5.  Advanced Motion Controls 24V Digital Output configured as a sourcing output. 

 
To configure the Digital Outputs to source, 24VDC is supplied to the Output Pull-Up pin and the 24V 
ground goes to Output Common.  A transistor controls the voltage at the Digital Output.  When the 
transistor is open the voltage at the Digital Output is HIGH.  When the transistor is closed the voltage is 
pulled to ground, which causes the output to go LOW. 
 
 

 
Figure 6. Advanced Motion Controls 24V Digital Output configured as a sinking output. 

 
To configure the Digital Outputs to sink, 24VDC is applied to the Digital Output through a resistor R1 and 
the 24V ground goes to Output Common.  As in the previous example a transistor controls the voltage of 
the Digital Output.  R1 should be greater than 600Ω to limit the current into the Digital Output to less than 
50mA. 


