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1. General Information

USC – 22 is a is a miniaturized single axis controller / driver providing in a single package a complete standalone control system for a wide range of 2-phase bipolar stepper motors. 

It is typically used in ultra-precise positioning systems for laboratory and industrial applications and with the appropriate mechanics it is capable to deliver sub micron precision and velocities up to 300mm/sec..

The USC – 22 can be operated as standalone or it can be networked with up to 6 other controllers using only one power supply and interconnection cables as shown below.
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Connections

The power supply is connected through a single cable to any one of the controllers.

There are 2 ways to connect the controllers:

1. Daisy-chain - using phone cords with RJ11 connectors

2. Connect in parallel – using a split RS – 232 cable

2. Accessories 

2.1 Power Supply

Only one power supply is necessary for the whole network of controllers.

Selecting the appropriate Power Supply is very important because it will determine the type of motors that can be used.

The PS voltage should not be less than 7.5V and not greater than 35V DC.

The preferred current output should be in the 0.5A till 3A.

Derived from the Power Supply a regulated 5Volts is transmitted through the motor connector for the limit of travel and the deceleration switches.

2.2 Connections

2.2.1 DC coaxial connector

The connection polarity it is shown below:
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2.2.2 Motor Connections 

Motor connections for the 15 pin D-Sub HD type on the Front Panel:
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2.3 PC Communication

2.3.1 Configuration

The controllers delivered with RS-232 interface do not require a driver to operate. The default configuration as delivered from the factory is shown below:

Speed



- 9600 bits/sec

Data Bits 


- 8

Parity 



- None

Stop Bits


- 1

Flow Control 

- None

The same configuration is used for serial and USB communications. The difference between them it is the physical layout. When using the controller with a USB interface a USB driver is provided.

2.3.2. USB Driver Installation

1. Connect the USB stepper controller to the PC using a standard USB cable.

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.
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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, and select the “Device Manager” button. The Device Manager window opens. The newly installed USBXpress Device should appear in the “Universal Serial Bus Controllers” list. 

See section 4.Quick Start to establish the communication.

2.4 Hyper Terminal 

To illustrate the power and simplicity of the commands, you can use the HyperTerminal program included with most WINDOWS operating systems. If the HyperTerminal is not available on your PC you can download it from:

http://www.hilgraeve.com/htpe/index.html
See the Commands section of this document for a list and description on how to use the two letter commands.

2.5 Demo Program

A DEMO program written using the LabView 6.1 drivers is also provided for immediate operation right out of the box. 

Please see the Quick Start section at the end of this manual for a description of the functions available with the DEMO program.

3. Features 

3.1 Multiple Axis Control

The USC – 22 allows the connection of up to 7 controllers to a single RS-232 channel. This capability can save cabling and power supplies in larger systems, and requires a single communications port for all six axes of control. 
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The power supply is connected through a single cable to any one of the controllers.

3.2 Joystick operation (with configurable digital display )
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One or 2 axis can be controlled as shown above from a simple Joystick console (sold separately). Only one power supply and no PC is required to operate.

Available controls are position, velocity and acquiring home reference.

3.3 Front Panel Button

The front panel button toggles the execution of Macro 1 (CM1) and Macro 2 (CM2). 

Pressing the button first time starts the execution of Macro1. Pressing it again executes Macro 2 and so on.

3.4 Macro 0

At startup, the controller automatically executes Macro 0 (CM0). The user can write his/her own startup sequence and store it in Macro 0.

If the user doesn’t need anything to be executed at startup, then Macro 0 can be defined differently. For example: DM0=TP (Tell Position command).
3.5 Single/Multiple Commands

The USC – 22 controller uses 2-letter commands to allow it to perform multiple functions. The commands can be executed instantly, repeated multiple times or saved.

See details in section 5.Commands of this manual. 

4. Commands 

Commands are used to interact with the motor-controller system. They can be issued from a PC using the Hyper Terminal program. Refer to the 2.3 PC Communication section.

All the commands have the basic format of 2 characters that may or may not be followed by a number. Multiple commands can be issued and/or stored in a single string, each single command being separated by comma.

The maximum length of a string is limited to 94 characters, including spaces and blanks.

Commands are not case sensitive. Capital and lower case letters are interpreted the same way.

Pressing the Enter Key after a command is finished, will repeat the last command or Macro. No need to type the command again.

The Board Address is required when there are more controllers connected in a network.

If the Board Address is 0 or is missing, all of the controllers will execute the command or the Macro.

4.1 Command Types 

4.1.1 Instant Commands

Instant Commands are single commands that can be executed immediately. They can be executed as a standalone command or during the execution of another command or a Macro. See section 5.1.3 Macro Commands.

The general form of the command is:



aCommandValue


a


= Board Address

If NO Board Address is specified OR if the Board Address is 0, then the macro is loaded into all of the boards

Command
= a command from the list of existing commands


Value

= the value associated with the command 

Example: 

2SV4000

Set Velocity to 4000 for Board number 2




TP


Display Position.
4.1.2 Macro Commands 

A Macro is one command or a group of commands separated by comma. 

The maximum length of the macro is limited to 94 characters, including blanks and spaces. The blanks and spaces don’t change the content of the macro. They are ignored.

Macros are not case sensitive. This means that capital letters and lower cases are interpreted the same.

4.1.3.1 General Form

The general form of a macro is:



a(Cmd1,Cmd2,Cmd3,…)RPm
Example: 
4(MR20000, TP,mr-1000RP20, tp)RP6

a

= Board Address


If NO Board Address is specified OR if the Board Address is 0, then the macro program is loaded in all the networked controllers.


( )

= parentheses are required when the macro has repetitions. 

Otherwise they can be omitted


Cmdn
= a single command. 


RPm
= repetitions. See 5.1.3.4 Repetitions for description

4.1.3.2 Define Macro

An exception to the General Form of a Macro is the Define Macro format. This macro has a special format because we save it in the memory.



aDM Number=(Cmd1, Cmd2, Cmd3,…) RPm
Example:
 4DM3=(MR20000, tp,wa, MR-1000rp20, TP)RP1000

a

= Board Address


If NO Board Address is specified OR if the Board Address is 0, then the macro is loaded into all of the boards


DM

= Define Macro label command


Number = the Number of the Macro (0 to 8)


If NO Number is specified, then the Number 0 will be assigned as default


=

= the Equal sign is required


( )

= parentheses are required when the macro has repetitions. 

Otherwise they can be omitted


Cmdn
= a single command. See 5.1.3.3.Single Commands for description


RPm

= repetitions. See 5.1.3.4 Repetitions for description


4.1.3.3 Single Commands

The general form of a command in a macro is:



CommandValueRPm

Label
= a command from the list of existing commands


Value
= the value associated with the command 




Example:
 MR4000  
means Move Relative 4000 steps

RPm

= repetitions. See 5.1.3.4 Repetitions for description


4.1.3.4 Repetitions

Repetitions represent the number of times a Command or a Macro has to be repeated. That means that the Command or Macro is executed and then repeated as many times as the repetition value specifies.

The format of the repetition is:



RPValue

RP

= repetition command


Value
= the number of repetitions.




= 0 means no repetition




= 1 to 9223372036854775807 

Example: 
 (tp)rp1000 
will execute the TP Command 1001 times
4.1.3.5 Saved Macros

Macros saved in the memory have a Macro Number. Each time a Macro is called from the memory, it needs to have its Number specified.

4.1.3.6 Limitations

1. The maximum length of the Macro is limited to 94 characters, including blanks. 

2. The maximum number of Macros saved in the memory is 9. This means there is available space to save Macro 0 to Macro 8.

3. You cannot call an existing Macro (already saved in the memory) when you define a new Macro. However you can call a saved Macro for execution or display.

Example:

DM5=(CM2,…)



is not accepted

4(TP, CM2, TM4, EM5,…)
 is a valid Macro 

4.2 Examples 

Exemple1


4MR6000




Board 4, execute Move Relative 6000 steps

Exemple2

sv1200




Set Velocity to 1200 for any board

Exemple3.


4MR6000RP24


Board 4, execute Move Relative 6000 steps and repeat the movement 24 more times 

Exemple4

2SV2000,tp,mr3000rp1,TP

Board 2, Set Velocity to 2000, display (Tell) Position, Move Relative 3000 and repeat the movement 1 more time, Tell Position

Exemple5

6(TP,mr1000RP2,SV1200,MR-3000,WA300)RP20

Board 6, Move Relative 1000 and repeat 2 more times, Set Velocity to 1200, Move Relative          –3000, Wait 300 milliseconds, and repeat the whole Macro 20 more times.

Exemple6.


4DM2=(MR44000,tp,mr-44000)RP8

Define Macro 2 for Board Number 4. The Macro (MR44000,tp,mr-44000)RP8 is saved in the memory

Exemple7

(TP, TM2, CM2, SV2000, MR-50000,CM4)rp100

Display Position, Display Macro number 2, Set Velocity to 2000, Move Relative –50000 steps, Call and Execute Macro number 4 and repeat the whole macro 100 times

4.3 Commands description 

To simplify the description, the board address will be omitted, but it is required for all the controllers with a board number different than number 0 when they are connected in a network.

Note: 

The Board Address is required when there are more controllers connected in a network.

If the Board Address is 0 or is missing, all of the controllers will execute the command or Macro.

If the value of a command (which requires a value) is missing, than the default value of 0 is assigned to that command.

AB - ABort Motion

Abort stops any movement. All of the data related to the Macro is cleared.

Example of use:

AB



AL – Enter Administrative Level

This command activates all of the configurations. A password is required, to avoid changing any configuration by mistake. The password is 1234. The ‘administrative level’ command is active until the first restart.

Example of use:

AL1234


AP – Set Analog Positioning mode

The target position is issued by the sum of 2 analog input voltages.

Example of use:

AP



AT – Set Analog Transfer Factor 1

Set the gain of the analog to position transfer function for channel 1.

Example of use:

ATn



n = factor 1 value

AU – Set Analog Transfer Factor 2 

Set the gain of the analog to position transfer function for channel 2

Example of use:

AUn



n = factor 2 value

AV – Set Analog Velocity mode ON

The voltage applied to the analog input channel 1 controls the speed.

Example of use:

AV


BA – Set Board Address

Set or change the existing board address to a specified number. This command works only if the ‘administrative level’ is active.

Example of use:

mBAn



m = current board number, different of 0

n = new board number, different of 0

CM – Command Macro

This command calls the specified macro from the memory to be executed.

Example of use:

CMn



n = macro number

DH – Define Home

Set the home position. The value is optional. If a value is specified, it represents the distance from the home position to the current position

Example of use:

DHn



n = distance from current position

DM – Define Macro

Define a Macro and store it in the memory. See 5.1.3.2 Define Macro section for programming details
Example of use:

DMn=(…)RPm



n = macro number

= =the equal sign is required

( ) = parentheses are required if the entire macro has repetitions

RPm = number of the macro repetitions

EM – Erase Macro

Erase the specified macro from the memory.

Example of use:

EMn


n = macro number

FD – Load Factory Default values

This command loads the factory default values and configurations. It works only when the ‘administrative level’ is active. Factory defaults overwrite the user defaults (see UD command).

This command requires the password: 2006.

Example of use:

FD2006



List of default values

Board address

Baud Rate

Motor Current

Current Rating

PFD

Microstepping

Limit Switch Enable

Limit Switches Swap Status

Limit Switches Active High

Reverse Direction of Motor

Reporting ON / OFF

Maximum Velocity

Slow Speed

Acceleration

Analog Transfer Factor 1

Analog Transfer Factor 2

Analog Mode

Dead Band

GA – Get Acceleration

Display the value of the current acceleration.

Example of use:

GA


GB – Get Board Address

Display the number (address) of the controller.

Example of use:

GB


GC – Get Motor Current

Display the existing motor current.

Example of use:

GC


GF – Get PFD Factor

Display the Percent Fast Decay (PFD) value.

Example of use:

GF


GH – GO Home

Move to the home position.

Example of use:

GH



GM – Get Microstep

Display the microstep configuration.

Example of use:

GM


GR – Get Motor Current Reduction

Display the reduction in the motor’s current as it is standing still. The value is displayed as a percentage.

Example of use:

GR


GS – Get Slow Speed 

Display the speed when the deceleration limit switches are activated.

Example of use:

GS


GT – Get Analog Transfer Factor 1

Display the gain of the analog to position transfer function for channel 1.

Example of use:

GT


GU – Get Analog Transfer Factor 2

Display the gain of the analog to position transfer function for channel 2.

Example of use:

GU


GV – Get Maximum Velocity

Display the maximum allowed velocity of the motor.

Example of use:

GV

GZ – Get Dead Band (Zone)

Display the dead band of the analog input. It is active only in the ‘analog velocity control’ mode.

Example of use:

GZ

HE – HElp

Display a list of the most important commands.

Example of use:

HE

LF – Limit Switches Operation OFF

Disable the limit switches’ operation.

Example of use:

LF


LH – Limit Switches Active High

Limit switches become active on the high logic level (+5 Volts). This command works only in ‘administrative level’ mode.

Example of use:

LH


LL – Limit Switches Active Low

Limit switches become active on the low logic level (0 Volts). This command works only in ‘administrative level’ mode.

Example of use:

LL


LN – Limit Switch Operation ON
Enable limit switches operation.

Example of use:

LN


LS – Limit and Deceleration Switches Swap

Swap the limit switches from (-) to (+) and the deceleration switches from (-) to (+). This command works only in ‘administrative level’ mode.

Example of use:

LS


MA – Move Absolute

Move to the target position specified by the value of the command.

Example of use:

MAn


n = target position

MR – Move Relative

Move a distance specified by the value of the command.

Example of use:

MRn


n = distance to move

PC – Set PC mode

Return to PC control mode from any analog mode.

Example of use:

PC
RD – Reverse Direction of Motor

This command allows the user to configure the motor’s turning direction while keeping the same counting direction as before. Applying this command twice returns to the initial setting. This command works only in ‘administrative level’ mode.
Example of use:

RD
RF – Set Reporting OFF

Turn off the ‘reporting’ of additional information. 
Example of use:

RF
RN – Set Reporting ON
Turn on the ‘reporting’ of additional information. This command is not recommended when more controllers are connected in a network.
Example of use:

RN
RV – Set Remote Velocity

This is an ‘instant velocity control’ mode. The motor is moving continuously with the specified velocity. Type ‘RV0’ or ‘AB’ (abort) to stop the motor from moving. 

The range of the velocity value is between –2049 and +2049.

Example of use:

RVn


n = velocity value

SA – Set Acceleration

Set the acceleration of the motor. The same value applies for the deceleration of the motor. 

The range of the acceleration values is between 1 and 250000.

Example of use:

SAn


n = acceleration value
SB – Set Baud rate

Set the baud rate of the serial communication port.

Accepted values are:



9600, 19200, 38400, 57600

Example of use:

SBn


n = baud rate value

SC – Set Motor Current

Set the maximum motor phase current to the specified value.

The motor current values can be in the range of 0 to 625.

Example of use:

SCn


n = motor current value

SM – Set Microstep

Set the value for the microsteps. The following values are valid: 1, 4, 8 and 16.

Example of use:

SMn


n = motor current value

Value meaning:

n = 1
 means 16 microsteps per quarter step

n = 4
 means 4 microsteps per quarter step

n = 8 
means half step per quarter step

n = 16 
means full step per quarter step

SP – Set Percent Fast Decay (PFD)

Set the value for the ‘Percent Fast Decay’. 

The values can range between 0 and 625.

Example of use:

SPn


n = PFD value

SR – Set Motor Current Reduction

Set the reduction of the motor current as it is standing still. The value is in the rage of 1 to 100.
Example of use:

SRn


n = reduction value

SS – Set Slow Speed

Set the maximum value of the ‘slow speed’ (when the motor is on the deceleration switch).

The value is in the range of 0 to 150000.
Example of use:

SSn


n = slow speed value

SV – Set Velocity

Set the maximum value of the motor speed (velocity)

The value is in the range of 6 to 500000.
Example of use:

SVn


n = maximum velocity value

SZ – Set Dead Band (Zone)

Set the ‘dead band’ of the analog input. It is active only in the ‘analog velocity control’ mode.

The value is in the range of 0 to 500
Example of use:

SZn


n = dead band value

TA – Tell Analog Input Value

Display the reading of the ‘analog / digital converter’ value for the specified channel.

Valid channel numbers are 1, 2, and 3.
Example of use:

TAn


n = channel number

TI – Tell Remaining Iterations

Display the number of remaining repetitions as follows:



MER
Main macro Element (single command in execution) Repetitions



MTR
Main macro Total Repetitions



SER

Saved macro (in execution) Element (single command) Repetitions



STR

Saved macro (in execution) Total Repetitions
Example of use:

TI


TL – Tell Limit Switch Status

Display the limit switches’ status. See the meaning of each character displayed.
Example of use:

TL
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TM – Tell Macro

Display the content of the saved macro. If no macro number is specified, the content of macro zero is displayed. 
Example of use:

TMn


n = macro number

TP – Tell Current Position

Display the motor position relative to the home position.
Example of use:

TP
TS – Tell Status

Display status parameters. See the meaning of each character displayed.
Example of use:

TS
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TW – Tell Remaining Wait Time

Display the time left to wait until the WA (wait time) command has elapsed.

The time is displayed in milliseconds.
Example of use:

TW
UD – Update User Defaults 

Update the user settings into EEPROM. 
Example of use:

UD
VE – Display VErsion Number

Display the firmware version. For example USC-22 v1.4 / Sept 2007
Example of use:

VE
WA – WAit Time

Set a time during which the motor is stopped. The command is entered into a set of movement commands. 

The time is in milliseconds.
Example of use:

WAn


n = waiting time value

5. Troubleshooting

Please refer to the Quick Start section at the end of this manual.

1 – motor A1


2 – motor A2


3 – motor B1


4 – motor B2


8 – power +5 Volts


11 – Min Stop


12 – Min Dec


13 - GND


14 – Max Dec


15 – Max Stop
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