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User Manual

USD-210 

Miniaturized USB Stick Controller and Driver 

for small DC Servo motors
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1. General Information

The USD-210 is a single axis miniaturized controller and driver for small DC Servo motors used typically in ultra-precision positioning systems to achieve precisions of less than one micron.

 It is powered directly from the USB port with no additional power supply needed.
Its intended use is for 6V up to 12V DC motors with maximum 200mA consumption.

The USD–210 controller can be used alone or in conjunction with up to 3 more USD-210 controllers allowing the control of up to 4 axis from one PC.

The USD–210 provides position, velocity and acceleration control.  

Unlike other controllers it doesn’t have a Commands List.

The user has only 2 options to communicate with the controllers via the USB port(s).

We are offering a Visual Basic and LabView interface. Both of them have the source code available to the user.

To avoid any hardware conflicts you must specify at the time of purchase how many USD-210 controllers will be connected simultaneous to the same PC.

The USD-210 has no accessories.  If needed the User can purchase:

· USB extension cables type A 
· 10pin IDC ribbon cables.
2. Connections

The USB connector is standard male type A and will match most Windows or APLE PCs. If your PC has only the mini-USB connector you can use an adaptor available at electronics stores.

Motor Connections 

The controller can be configured for 3 types of DC Servo motors as shown in the table  below. All are using a 10-pin IDC connector. 
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10 Pin IDC Connector – Pin Assignment

	Pin
	 
	Signal

	1
	
	Motor (-)

	2
	
	+5 Volts Encoder Supply

	3
	
	Encoder Ch A

	4
	
	Encoder Ch B

	5
	
	GND

	6
	
	Motor (+)

	7
	
	Limit GND

	8
	
	Limit +5 Volts

	9
	
	Reverse Limit

	10
	 
	Forward Limit

	
	
	

	Pin
	
	Signal

	1
	
	Motor (-)

	2
	
	+5 Volts Encoder Supply

	3
	
	Ch B

	4
	
	Ch A

	5
	
	GND

	6
	
	Motor (+)

	7
	
	NC

	8
	
	Limit GND

	9
	
	Limit Switch Minim

	10
	
	Limit Switch Maxim

	
	
	

	Pin
	
	Signal

	1
	
	Motor (+)

	2
	
	+5 Volts Encoder Supply

	3
	
	Encoder Ch A

	4
	
	Encoder Ch B

	5
	
	GND

	6
	
	Motor (-)

	7
	
	NC

	8
	
	Positive Limit Switch

	9
	
	Negative Limit Switch

	10
	
	Limit GND


3. USB Driver 

A USB Driver needs to be installed before the use of the USD-210 stick. Plug the controller in any available USB port and the PC will detect the presence of the new USB device. Installation details are in section 6 Installation.
4. DEMO Programs
Two DEMO programs are provided for immediate operation. They can be used as is or the user can alter them to make his own interface or to control multiple axis simultaneous.

5. Features
5.1 Joystick

A Joystick slider  in the GUI is used to change continuously the speed of the motor in both directions.

5.2 Reverse Motor Direction

Reverse motor direction feature allows the user to change the motor polarity. This allows configuring the motor’s turning direction while keeping the same counting direction as before. 

5.3 Limit Switches Configuration

Limit switches may be connected so that the stop condition is either a logic low signal (GROUND) or a logic high signal (+5Volts). Both switches must have the same configuration (either active on high, or active on low).

The ‘Active High’ or ‘Active Low’ configuration can be changed directly from the user interface.

Limit switches functionalities can be reversed (swapped) between each other from the user interface.

6. Installation

Use the following steps to start the controller – motor system

· Connect the controller to the motor

· Connect the controller to the PC

· Install the USB driver

1. When you connect the USD–210 stick controller to the PC, Windows opens the Found New Hardware Wizard.

2. Select “Install from a list or specific location (Advanced)” on the “Welcome to the New Hardware Wizard” page.
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3. A “Hardware Installation” popup window appears. Select “Continue Anyway”.
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4. On the next window, select “Include this location in the search” and “Browse” for the location where your USBX_Driver files are located (the folder where the USD-210 are saved)
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5. Click the Finish button on the “Completing the Found New Hardware Wizard”.
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6. Open the “System Properties” dialog box and on the “Hardware” page, select the “Device Manager” button. The Device Manager window opens. The newly installed USBXpress Device should appear in the “Universal Serial Bus Controllers” list. 

After the USB driver was correctly installed the next step is to install the DC_Stick controller DEMO software. If the un-compiled version is used you must have Visual Basic or LabView installed in the PC.
7. First time Operation

Start the Visual Basic or the LabView demo application.

7.1 Visual Basic Demo

When you start the Visual Basic Demo application, the Select Device window pops up. 
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If the following error message pops up then there is a communication problem. Check the cables and the connectors.
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If the default values of the Encoder Counts per Rotation, Gearhead Ratio and Leadscrew Pitch don’t match with the real values, please enter the new default values. The new value for the Encoder Counts per Micron appears. 

If the motor stays still it means that the motor was correctly configure.

If the motor starts moving by itself, it means that the motor’s direction (polarity) might be wrongly configured. In this case check the Reverse Motor Polarity checkbox. This will reverse the motor polarity.

Click the OK button. The DC Servo window opens.
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Check the PID loop.

If the encoder was verified and the motor is unstable, then adjust the Proportional (P), Integral (I) and/or Derivative (D) servo loop’s factors.

Check limit switches.

Make sure that the motor is not restricted mechanically and can move in both directions freely.

Give a ‘move relative’ command, for example MR1000

If the motor is moving, it means that the limit switches are correctly configured 

If the motor is not moving and both Limit Switches are red, Exit the DC Servo window. Check the Reverse Limit Switches checkbox in the Select Device window. Repeat the move command MR1000.
Tracking Error

To stop the motor movement when the tracking error exceeds a certain value, select the desired value with the Tracking Error slider. Exit the DC Servo window and check the Abort on Error checkbox on the Select Device window.

7.2 LabView Demo

The LabView demo is self-explanatory and  has the same functionalities like the Visual Basic application. 

Follow the same procedure like with the Visual Basic demo application. 
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There are a few labeling differences compared to the Visual Basic application:

Reverse Motor Polarity with the Direction button.

Reverse Limit Switches with the LS Swap button

Set Limit Switches active on High or on Low with the LS Logic button.

Set the to abort the movement when there is Tracking error with the Ignore Tracking button.

When the entire configuration is finished, you can use the Visual Basic or LabView interfaces, or you can build your own interface application.

Movement

Move the Joystick and the Real Position is displayed in microns.

Set a value for the Target Position. 

The Move Relative (MR) button moves the stage to the specified position relative to the current position.

The GO button moves the stage to the specified position from the Home (origin) position.

The Busy light is red while the motor is moving.

The STOP button stops the motor’s movement.
The ZERO button brings the motor to the home position.

Speed

Adjust the desired speed with the Max. Speed slider (Visual Basic) or (LabView).

Acceleration

Adjust how fast the motor accelerates with the Acc slider (Visual Basic) or Acceleration (LabView).

Limit Switches

Limit Switches status is green when the motor is not on any of the switches. The Limit switch turns red when the motor is on the corresponding switch: left (or -) or right (or +)

 If the right and left Limit Switches are swapped, then the Reverse light (Visual Basic) turns yellow.

If the Limit Switches are active on the high logic, then the Act Hi light (Visual Basic) turns yellow.

Tracking

Set the desired value for the tracking error. If the tracking error is exceeded, the Error light will be red.

8. What can go wrong?

If the motor polarity is not set correctly the stage will run uncontrollably in one direction. In this case be prepared to click STOP in the program or quickly unplug the controller from USB. Reinsert the stick and close the frozen application than restart again using the correct motor polarity at this time.

If the Velocity is too high the motor will stop and the Tracking will come ON.

If the PID values are too high they can cause the motor to oscillate.

If the Limit Switches logic is not set correctly the stage will not move and the Limits LED in the software will be Red. Check the Limit Switch Active HI at the next restart.

If the (+) Limit switch is swapped with (-) Limit switch the stage will crash at the end of the travel. Click Reverse button in the software.
 For any other symptoms please contact the factory by email at: 

service@plequipment.com
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