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Setting up the 1kFSCCD
1. Hook up the vacuum pump to the detector head and start pumping down the detector head.  If the detector has not been pumped down for a couple of days this could take 10 hours to pump down.  I have found that the phifer pump sometimes cannot handle the full load of the detector head and it appears that there is a virtual leak at first.  To prevent the pump from shutting down I’ve needed to use a valve to slow down the virtual leak from the detector head.  After about 8 hours of pumping I could fully open the valve and the pump could then eventually get the detector down to 10-5 mbar. 
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2. Plug the 19 inch rack power strip in to a 20 Amp AC plug.  Make sure that the power strip and ATCA rack are off for now.
3. Connect ATCA to network - Using Fiber Optic connection or 1Gig but not both.
4. Connect Moxa to network
5. Connect the chiller interlock.  This turns off the chiller if the vacuum is not low enough to prevent frost from building up inside the detector head.  The cable is a modified gray internet cable and has three connections on it.  An RJ45 connector, a green phoenix connector, and a wall transformer.  The RJ45 plugs into the vacuum gauge on the detector head, the green phoenix connector plugs into the Webrelay, and the wall transformer, which powers the vacuum gauge,  goes into an AC plug.  The Webrelay needs to be plugged into AC, and one of it’s two AC output connectors need to be used to power up the chiller.
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6. Connect the Power Supply and CIN Interlock.  This will turn off the Detector Power Supply if the LakeShore controller measures that the Detector Head as getting too warm.  The LakeShore will then open a relay which will turn off the detector power supply and power coming from the CIN board.  The cable has three connectors.  A 9 pin D connector, a green phoenix connector, and a black header that is 3 x 8 pins.  The green phoenix connector goes into the back of the lake shore controller.  The D connector goes into the back of the power supply, and the black header goes into the CIN module.
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7. Connect the cables into the Detector head.
a. One Power Cable that goes between the Acopian Power Supply and the 51 pin vacuum connector labled Power.
b. Two Data connectors that go between the CIN Blade in the ATCA shelf and the detector head.
c. One Clock connector that goes between the CIN Blade in the ATCA shelf and the detector head.
d. One Temperature senser and heater connector that goes between the lake shore controller and the detector head.
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Powering up the 1kFSCCD and it’s auxilary systems with EPICS
1. Turn on Vacuum Pump and wait for system to get to around 1.0xe-4 mbar.  The interlock will prevent the chiller from being turned on until the vacuum is good enough.
2. Make sure the ATCA power switch and the detector power supply switch are off.
3. Turn on the rack power by switching the rack power strip to on.
4. Press and hold the UPS on button for a few seconds.  This will turn on the UPS which will power the Acopian Detector Power Supply and the ATCA
5. Turn on the ATCA power switch
6. Turn on the Acopian Detector Power Supply by flipping on the front panel switch
7. NX into iocfccd2.aps.anl.gov (164.54.54.121) if you are in the 401 lab, or iocfccd2-fabric.xray.aps.anl.gov (164.54.116.116) if you are at sector 8id using the 10Gbit fiber connection, or NX into iocfccd2-e8.xray.aps.anl.gov (164.54.116.115) if you are at sector 8id using the 1G link, or User Name = epicsioc, Password = 

From here you have two ways to launch the screens you will need.  Either you can do it manually or you chan use a DP EPICS Launch - Master.





Manual Launching Screens:
1. Open a terminal screen
2. Run the ioc for the Acopian power supply
a. /home/epicsioc/epics/iocfccd2/start_epics_fccd2_ioc
3. Start the MEDM file for the Acopian power supply
a. /home/epicsioc/epics/iocfccd2/start_epics_fccd2_medm
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4. Start one of the following CINControllers at /home/eicsioc.  There are three different versions of the CINController.  Only start one!!
a. ./runCIN		- To start non MPI version
b. ./runCINMPI	- To start MPI version with 2 threads
c. ./runCINMPI4	- To start MPI version with 4 threads
5. Start the CSS window from /home/epicsioc
a. ./runcss
6. If you want you can start the IJ now or later from /home/epicsioc
a. ./runij
7. To initialize the camera there are a number of java scripts depending on which mode you want to run in.  To run the scripts first cd to  /home/epicsioc/repo/lbl-fastccds-jtw/Python/CIN_Python
a. auto_start_script_125MHz_1kx1k.py
i. This will start the system in 1kx1k Frame Store mode.  It will put the system into continuous mode taking images every 500msec.  You should be able to see the images on the MainWindow.
b. auto_start_script_125MHz_1kx78.py
i. This will start the system in 1kx78 Frame Store mode.  You will need slits!!  This script will also put the system into continuouse mode and will be taking images every 500msec. You should see the images on the MainWindow.






Using DP EPICS Launcher ???????????????????
1. From the NX screen launch “DP EPICS Launcher - Master.  This can be done by clicking on the icon of a pad on a spring on the launch bar of the NX window.  The icon is shown in the top right hand corner of this screen shot.[image: ]  After clicking on the icon two windows will open.  A “DP EPICS Launcher - Master” and a Terminal window that will provide text messages for various programs that are launched.[image: ]

Under Select Detector use the down arrow to select “1kFSCCD”
Then click “Load”.  This will open a “DP 1kFSCCD Startup” window from which you can start up all of the programs and process associated with the 1kFSCCD. For now we are only using the DP 1kFSCCD Startup for the IOC PowerSupply and it’s associated MEDM screen.
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Start the IOC controlling the power supply by clicking “Start” on the IOC PowerSupply row.  This will open an EPICS IOC terminal.[image: ]
Start the Power Supply MEDM by clicking “Start” on the MEDM Powersupply row.  This will open an MEDM screen showing you the status of the 1kFSCCD power supply.[image: ]
To start the the CIN GUI and the EPICS area detector interface first open a terminal by clicking on the terminal icon on the launch bar.
a. To start the CIN GUI type “./runCIN” in the new terminal
b. To start the CSS GUI type “./runcss” in the same terminal
c. To start ImageJ type “./runij” in the same terminal
NOTE: It is better to work inside the CSS GUI to prevent parameters in the CIN GUI from coming out of sync.
If the detector has been pumped down, you are now ready to start cooling the detector.  Turn on the chiller unit and watch the temperature reading on the lake shore and/or the interlock status on the PowerSupply MEDM screen.  As soon as the interlock status goes green (Around 5 degree C) you must be ready to turn on the detector.  If you let the detector get too cold the electronics in the vacuum will be too cold to start up.  Once powered up it uses self heating to keep the electronics above -45 degree C. -------Picture of the chiller here---------
Once the interlock goes green we need to initialize the CIN and turn on the power supply.  Do this by going to the CSS window and clicking on the HW Config Tab.  Once inside here you should see “/home/epicsioc/tmadden/pycin/fccd2_aps_cin_start_script.py” under the “Run Python” button.  Click the “Run Python” button to start the python script.  This will take a couple of minutes.  You can follow the progress of the script by watching the text being printed in the CSS log terminal.  When the script is done verify that the 1KFastCCDPowerSupply MEDM screen shows that the power supply is on.  If it is not on turn it on!
We now need to send the configuration files down to the detector.  In the CSS window click the HW Config tab if it is not already selelcted.  You will see three configuration files already loaded under the “Send Config” button.  They should end in “a_a_wave_form_960x960i.txt”, “aa_bias.txt” and “aa_fcric_config_x8.txt”  To send these three configuration files down follow the procedure below:
d. Next to the Send Config button select “1”
e. Then Press “Send Config” and wait for the download to finish
f. Next to the Send Config button select “2”
g. Then Press “Send Config” and wait for the download to finish
h. Next to the Send Config button select “3”
i. Then Press “Send Config” and wait for the download to finish
Now we need to look at the images and verify that the fCRICs were loaded properly.
j. Go to the CIN GUI called “MainWindow”
k. Next to Exposure Mode select “Single”
l. 


 










Powering up the 1kFSCCD and it’s auxilary systems BEFORE EPICS
1. Turn on Vacuum Pump and wait for system to get to around 1.0xe-4 mbar.  The interlock will prevent the chiller from being turned on until the vacuum is good enough.
2. Make sure the ATCA power switch and the detector power supply switch are off.
3. Turn on the rack power by switching the rack power strip to on.
4. Press and hold the UPS on button for a few seconds.  This will turn on the UPS which will power the Acopian Detector Power Supply and the ATCA
5. Turn on the ATCA power switch
6. Turn on the Acopian Detector Power Supply by flipping on the front panel switch
7. NX into iocfccd2.aps.anl.gov if you are in the 401 lab, or NX into iocfccd2-e8.xray.aps.anl.gov if you are at sector 8id using a normal 1G link, or iocfccd2-fabric.xray.aps.anl.gov if you are at sector 8id using the 10Gbit fiber connection
8. User Name = epicsioc, Password =
9. From the NX screen launch “DP EPICS Launcher - Master.  This can be done by clicking on the icon of a pad on a spring on the launch bar of the NX window.  The icon is shown in the top right hand corner of this screen shot.[image: ]  After clicking on the icon two windows will open.  A “DP EPICS Launcher - Master” and a Terminal window that will provide text messages for various programs that are launched.[image: ]
10. Under Select Detector use the down arrow to select “1kFSCCD”
11. Then click “Load”.  This will open a “DP 1kFSCCD Startup” window from which you can start up all of the programs and process associated with the 1kFSCCD.[image: ]
12. Start the IOC controlling the power supply by clicking “Start” on the IOC PowerSupply row.  This will open an EPICS IOC terminal.[image: ]
13. Start the Power Supply MEDM by clicking “Start” on the MEDM Powersupply row.  This will open an MEDM screen showing you the status of the 1kFSCCD power supply.[image: ]
14. Start the 1kFSCCD GUI by clicking “Start” in the 1kFSCCD GUI row.  This will open the QT GUI used to configure the camera, view images in real time, and save images to disk.[image: ]
15. If the detector has been pumped down, you are now ready to start cooling the detector.  Turn on the chiller unit and watch the temperature reading on the lake shore and/or the interlock status on the PowerSupply MEDM screen.  As soon as the interlock status goes green (Around 5 degree C) you must be ready to turn on the detector.  If you let the detector get too cold the electronics in the vacuum will be too cold to start up.  Once powered up it uses self heating to keep the electronics above 45 degree C. -------Picture of the chiller ---------
16. Once the interlock goes green, Initialize the CIN and turn on the power supply by clicking “Start” on the “1kFSCCD CIN Initialize” row.  This will take about two minutes to execute.  While it is running you will see a red “Wait” where the start button was.  You can follow the progress of the script by watching the text being printed in the Launcher terminal.  When the script is finished you will see that the power supply has been turned on.[image: ]
17. Next you need to configure the 1kFSCCD detctor using the GUI.  In the setup tab of the GUI click “Connect” - the display screen should go solid gray.
18. Go to the Display tab and click “Trigger Exposure” twice.  The first time the screen should go black?  The second time a test pattern should be displayed on the top and bottom edge of the display screen.  This test pattern comes from the CIN blade.
19. Typically we will be using the Frame Store mode so we will need to setup the screen size for 960 x 960 images.  To do this go to the GUI and click on Windows->Show Parameters.  In the Display tab set the “Image Size Y: to 1000.[image: ]
20. Go back to the Setup tab and select the following configuration files followed by clicking on the configuration file.
a. click a_a_wave_form_960x960i.txt
b. click “Send File and Update GUI”
c. select aa_bias.txt
d. click “Send File and Update GUI”
e. select aa_fcric_config_x8.txt
f. click “Send File and Update GUI”
21. Go to the Display tab and click “Trigger Exposure” a number of times.  Look at the image and verify that none of the fcrics are noisy.  If they are you must do the following steps
a. IF fCRICS ARE NOISY DO THIS
i. Go to setup tab
ii. Turn off the camera bias and clocks by clicking “Camera Bias and Clocks On” and then “Camera Bias and Clocks Off”
iii. select aa_fcric_config_x8.txt
iv. click “Send File and Update GUI”
v. Go back to step 9 ( Repeat this until all fCRICs are quiet)
22. Go to the Display tab and click “Trigger Exposure” a number of times.  Look at the image and verify that none of the fcrics are noisy.  If they are you must do the following steps and then go back to step 9
a. IF fCRICS ARE NOISY DO THIS
23. Once 












OLD way of Starting up the 1kFSCCD Detector
1. Turn on the 1kFSCCD by clicking on the green dot on the launch bar.  Wait for this script to finish running, then press any key in that window to close the window.
2. Start up the GUI by clicking on the “1KFSCCD GUI” lunch button.
3. In the setup tab click “Connect” - the display screen should go solid gray.
4. Go to the Display tab and click “Trigger Exposure” twice.  The first time the screen should go black?  The second time a test pattern should be displayed on the top and bottom edge of the display screen.  This test pattern comes from the CIN blade.
5. Go back to the Setup tab and select the following configuration files followed by clicking “Send File and Update GUI”
a. select wave_form_setting_gold5_8000c.txt
b. click “Send File and Update GUI”
c. select bias_setting_lbl_gold4_8000.txt
d. click “Send File and Update GUI”
e. select ARRA_fcrics_config_x8_11112011_8000.txt
f. click “Send File and Update GUI”
6. Go to the Display tab and click “Trigger Exposure”.  Look at the image and verify that none of the fcrics are noisy.  If they are you must do the following steps and then go back to step 9
a. IF fCRICS ARE NOISY DO THIS
i. Go to setup tab
ii. Turn off the camera bias and clocks by clicking “Camera Bias and Clocks On” and then “Camera Bias and Clocks Off”
iii. select ARRA_fcrics_config_x8_11112011_8000.txt
iv. click “Send File and Update GUI”
v. Go back to step 9 ( Repeat this until all fCRICs are quiet)

Now you are ready to take image:


Taking images:????????
1. Launch the 1KFCCD GUI from the launch bar
2. Go to the Setup tab and click connect
3. Go to the Display tab and click “Take Exposure”
4. You should see a test pattern on the top and bottom of the Dispaly.

Configure the camera







Using Tim’s code to start up the camera..
:
:



If CIN crashes the user currently needs to do the following on fccd2-fabric to get the camera running again.
1. From a terminal window on iocfccd-fabric while in /home/epicsioc directory run ./runCIN
2. Go back to the CSS screen
a. Refresh all values with new numbers on “Display” tab
i. Exp Time = 0.1
ii. Cycle Time = 500
iii. Number of Exposures = 200
iv. Set Exposure mode to Single
b. Press “Trigger Exposure” a few times and verify you are getting images
c. Go to “HW Conf” tab and
i. Turn Bias ON
ii. Turn Clock ON
d. Set Exposure mode to “Continuous”
e. Press Trigger.  There should be 2 frames per second and the counter should be going up.
f. Turn on Display,  check “Subtract Pedestals”, press “Acquire Pedestals”
3. Go back to the CIN screen
a. Set the contrast to 9 so you can see the dark noise and the CCD defects.  It would also be good to see a cosmic ray or two!
4. If the images look good then go back to the CSS screen
a. Click “DispOff”
b. Uncheck “Subtract Pedestals”
c. Put into Single Mode
d. Set Exp Time to 0.1
e. Set Cycle time to 11.0 mses
5. Now you are ready to run the spec scripts.





Power Down the 1kFSCCD Detector

There are two levels of turning off the 1kFSCCD.  The first level is simply powering down the detector and allowing it to warm up.  The second level is when you want to turn off all of the detector’s subsystems and move it to a new location.

Powering down the detector and allowing it to warm up
· First you want to completely power down the detector head.  There are a couple of ways of doing this but they ultimately involve running a python script called “fccd2_aps_power_down.py”.  The script first turns off the bias and clock voltages, then it turns off the CIN power to the detector head, and finnaly it turns off the Acopian power supply.  It is important to verify that the Acopian is turned off by either looking at the 1KFastCCDPowerSupply MEDM screen, or at the meters on the front of the power supply.
· 
· If you’ve NX into the ATCA processor board, iocfccd2 for example, you can run the script by pressing the red dot icon on the launch bar of the window.  
· If you are running CSS there is a way of running the same script from within this tool.  
· This will run the python script called “fccd2_aps_power_down.py”.  The script first turns off the power comming from the CIN and going to the detector head.  Then it going to the CIN  powers down the CIN 

 



How to Change the image mode
1. Go to the “CSS” GUI
2. Click on the “Display” tab and set the Exposure Mode to “Single”
3. Change the Num Exposures to 100 to protect yourself from the camera buffering 1000’s of images.
4. Go to the “MainWindow” GUI
5. Press “Start Display” and then make sure you get one new image each time you press “Trigger Exposure”.  Look at the counter and verify that it is incrementing by one.  Note that the exposure time varies with how fast you press “Trigger Exposure”
6. To see the image better set the Contrast to 9, and click on “Subtract Pedestals” and after pressing “Trigger Exposure” a few times then click “Acquire Pedestals”.  Now when you press “Trigger Exposure” you should see a mostly dark image, except for the hot spots.
7. Before you reconfigure the camera you must turn off the clocks and bias voltages
a. First open the parameter window by clicking on
i. Windows-> Show Parameters
b. In the new window click on “HW Config” tab and the “Bias and Clocks”
c. In this window press “Clocks Off” and then “Bias Off”
8. Now you are ready to send down the three configuration files.
a. In the “Main Window” click on the “Setup” tab
b. In the list of files select the file ending with “...a_a_wave_form_960x78m.txt” or “...a_a_wave_form_960x960j.txt”
c. Click “Send File and Update GUI”
d. When the file is finished transferring you will be able to select the next file which ends in “...aa_bias.txt”’
e. Click “Send File and Update GUI”
f. When the file is finished transferring you will be able to select the next file which ends in “aa_fcric_config_x8.txt”’
g. Click “Send File and Update GUI”
h. When this file is finished you will see that the bias and clocks are now on.
9. To set the new image size click on the Display tab in the Parameters window.  Change the Image Size y: to 84 or 1000. Press enter after changing the number.
10. For the new window size to take effect you must go to the “Setup” tab and press “Disconnect” and then “Connect”
11. The camera is now configured, but you need to verify that the fcrics have been properly configured by taking manual exposures and looking at the image. (This bug will be fixed someday)
a. In the “Display” Tab press Trigger Exposure a few times and look for snow in the image.  If the image is clean you can go to the next step.  If not you must repeat the following steps until the snow is gone.
i. In the Setup tap press “Camera On” and then “Camera Off”
ii. If not selected click on “....aa_fcric_config_x8.txt” and then click “Send File and Update GUI”
iii. Then quickly go to the Display tab and take some manual images.  If you are in 960 x 960 mode you will only need to take two or three images to see if the snow is gone.  If you are in 960 x 78 mode you will have to purge the pipeline (10 images) before you can see if the images have snow or not.
iv. If you still see snow go back to i and repeat until snow is gone.
12. Once you have clear images you have to go back to the CSS window and make sure you synchronize all of the parameters.  So from the CSS window do the following.
a. In the “Display” Tab click “DispOff”
b. In the “Display” Tab click Subtract Pedestals on and then off
c. Put the Exposure mode into “Single” mode and then into “Multiple” mode
d. Set the “Exp time” to 0.02 for 960x78 mode or 0.01 for 960x960 mode
e. Set the “Cycle Time” to 1.0 for 960x78 mode or 11.0 for 960x960 mode
11. At this point the script should be able to take an image set???
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