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PROTEUS LASER CONTROL BOX

USER MANUAL

1.
Overview

The control box designed to control operation of PROTEUS laser has the following functionalities:

1. Shutter Control (Open/Close) – Laser ON/OFF

2. Attenuates Laser as desired by user

3. Filter Position Adjustment

2. 
Features:

1. Manual Operation and Computer Control using simple RS232C interface.

2. Compact Design 

3. User Friendly Interface 

3.
Operation:

The box controls the PROTEUS laser using simple toggle switches and control knobs during manual operation and short (3 letter) commands with computer interface.

3.1 Manual Mode

Switches and control knobs on the front panel provide complete control of the box in manual mode. From the image we can see that the front panel has following controls

1. Power Switch – This rocker switch is used to turn on power to the control box. This switch has 2 states – ON state and OFF state. 

2. SHUTTER A – This toggle switch controls open and close operation of shutter A placed inside PROTEUS Laser. This switch has 2 positions – Shutter A open and Shutter A Close. 

3. SHUTTER B – This toggle switch controls open and close operation of shutter B placed external to the PROTEUS Laser. This switch has 2 positions – Shutter B open and Shutter B Close. 

4. Filter Position Adjustment Switch – This momentary switch remains in the center position and directs the stepper motor to the desired filter position by momentarily pushing the switch towards “440 or 500”. Labels marked 440/500 indicate the filter position 440 and filter position 500.

5. Attenuation Control knob – This control knob rotates both clockwise and anticlockwise and position of the knob indicated by a black marker on the knob controls the laser attenuation. The exact numerical position can be determined by sending a status request command to the control box using a computer interface

6. Manual/Comp Switch – This switch is used to switch between manual control and computer interface of the box. The red LED further indicates manual mode. When computer interface mode is chosen the red LED switches off.

7. Green LED – This is a test LED and indicates proper operation of the box.

3.2
Computer Communication
When computer mode is chosen using manual/comp toggle switch the manual controls – Shutter A, Shutter B, Attenuation, 440/500 – are disabled. Attenuation is moved to its home position, shutters close and filter moves to its home position. The Green LED blinks during this period and becomes stable after which commands can be sent to the box using RS232C interface. The computer should be connected to the 9-pin connector on the Rear panel marked RS232 CMPTR. 

Please note that the computer can be interfaced with the box irrespective of the mode chosen for communication. In manual mode the status request command sent to the box is acknowledged by a 5-byte word that tells the user the status of shutters, filters, attenuation position and mode of operation.

Commands:

1.
PXX(CR) ( XX=00 - 99 ) 
--- Rotate Wave-Plate to position ‘XX’

2.
SA0(CR)


--- Close Shutter A

3.
SA1(CR)


--- Open  Shutter A

4.
SB0(CR)


--- Close Shutter B

5.
SB1(CR)


--- Open  Shutter B

6.
440(CR)


--- Select Filter 440

7.
500(CR)


--- Select Filter 500

8.
ST?(CR)


--- Request Status


Reply:  5 bytes (ASCII)


******************************************************


1st
D7  D6  D5  D4  D3  D2  D1  D0
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Example: Hex 32 = ASCII 2, the current status is




1)
Wave Plate is stopped.




2)
Filters are moving.




3)
RS232 control


--------------------------------------------------------


2nd
D7 D6
D5  D4  D3  D2  D1  D0



0     0
1      1
  0      
           




         
          
     






          
     


Example: Hex 37 = ASCII 7, the current status is




1)
Shutter_A is open.




2)
Shutter_B is open.




3)
Filter_500 is selected


3rd
0 - 9 Power 10's


4th
0 - 9 Power 1's


5th
Hex 0D (CR)

Basic Formula for Power-Wave plate Angle tables:


1)
Pulse = 255/4/45*arcos (1-Power/49.5) 

2) Power = 99/2*(1-cos (4*Pulse))

For Proper communication with the computer the following port settings should be used.

	Baud Rate
	4800 bits per second

	Data bits
	8

	Parity bit
	None

	Stop bit
	1

	Flow Control
	None


Image 1 – Front Panel 
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Image 2 – Rear Panel
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0 = Shutter A is Closed


1 = Shutter_A is open





0 = Shutter_B is closed


1 = Shutter_B is open





0 = Filter 440


1 = Filter 500





 0 = Wave-Plate is stopped


 1 = Wave-Plate is moving





0 = Filters are stopped	                              1 = Filters are moving





0 = RS232


1 = Manual











PAGE  
1
PM
Engineering



