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1. Introduction 
 
ALT-Step is the Altechna Co. Ltd. automated laser power attenuator solution. Main 
features are: 
 

• Simple stand-alone controller 
• User-friendly software interface 
• High precision 
• Simple text-based communication protocol 
• Easy to integrate. 

 
Use Attenuator program for controlling attenuator controller.  
 

 
Fig. 1. Main Attenuator program window. 

Main Attenuator program window, as shown in figure 1, has controls to set energy and 
open Confuguration and Direct Control dialogs. Using Direct Control dialog user can 

directly enter position in steps for the stepper motor as shown in figure 2. 
 

 
Fig. 2. Direct crontrol dialog. 

 



 
 
 

2. Principle 
Energy E is determined using such equation: 
 

( )[ ]2minmaxmin cos)( xkEEEE ⋅⋅−+=  
 
here  is the minimal energy, is the maximal energy, k is the steps per degree 
ratio, and x is current position in steps. Calibration procedure is described in 
“Configuration” section of the manual. 
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3. Keyboard shortcuts 
 
For quick manual position tuning several keyboard keys were mapped to the folowing 
characters: 
 
Increase position single step: u 
Decrease position single step: j 
 
Increase position 10 steps: i 
Decrease position 10 steps: k 
 
Increase position 100 steps: o 
Decrease position 100 steps: l 
 

4. Configuration 
 
Configuration dialog allows to calibrate attenuator and change some basic program 
parameters. 
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Parameters minimal  and maximal energy values should be measured directly. 
Coefficient k is number of stepper motor steps degree and is provided together with  

minE maxE

 
attenuator specification. Position in steps should be zero when maxEE = . Use “Set 
current position as home” to reset current position value. 
 

• Energy unit is short name of the energy units used. 
• Serial port is the serial port of the PC that is connected to attenuator controller. 
• Acceleration is the acceleration of the stepper motor when motion is started. 
• Deceleration is the deceleration of the stepper motor when motion to be finished. 
• Standby power is the power applied to the motor when it is not moving. It is 

necessary to decrease the applied power level in order to avoid stepper motor 
overheating.  

• Motion power is the power applied to the motor when it is moving. 
 
 “Defaults” button loads the factory default settings. 
 

APPENDIX A: Device command set 
 
Notation: <n> - integer number (0-255), <a> - axis name: X, Y or Z. Text in bold font 
means the string sent to or received from controller. Communication protocol is text-
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based and is case-sensitive. Command is delimited by new-line symbol \n\r. One 
command line is followed by one response line. No data shold be sent until response to 
the command is received. Response line starts with OK if command was executed 
successfully otherwise ERR followed by an error message is sent. 
 
Command:  p 
Response: OK a=<n> d=<n> s=<n> wm=<n> ws=<n> 
Description:  Show current parameter values. a – acceleration, d – deceleration, s – speed, 
wm – motion mode power, ws – standby mode power. 
 
Command:  a <n> 
Description:  Set acceleration parameter and store new value in permanent memory. 
Response: OK  
 
Command:  d <n> 
Description:  Set deceleration parameter and store new value in permanent memory. 
Response: OK  
 
Command:  s <n> 
Description:  Set speed parameter and store new value in permanent memory. 
Response: OK  
 
Command:  wm <n> 
Description:  Set motor power value <n> (1-255) for motion mode and store new value in 
permanent memory. 
Response: OK  
 
 
Command:  ws <n> 
Description:  Set motor power value <n> (1-255) for standby mode and store new value 
in permanent memory. 
Response: OK  
 
Command:  o 
Description:  Show current X, Y, Z coordinates. 
Response: OK X=<n> Y=<n> Z=<n> 
 
Command:  h <a> 
Description:  Set current position for axis <a> as home position.  
Response: OK 
 
Command:  m <a> <n> 
Description:  Move <a> axis <n> steps relatively to the current position. Response 
includes coordinates after motion was finished. 
Response: OK X=<n> Y=<n> Z=<n> 
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Command:  g <a> <n> 
Description:  Move <a> axis to the absolute position <n>. Response includes coordinates 
after motion was finished. 
Response: OK X=<n> Y=<n> Z=<n> 
 
 

APPENDIX B: Serial connection settings 
 
Baud rate: 9600 kbps 
Flow control: none 
Data bits: 8 
Stop bits: 1 
Parity: none 
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