Final Cryo-LIT Operation Training Session with A. Aksenov
2/22/08

E. Lanni

The goal of this session was to have Alex demonstrate how to use the instrument as a whole, software and hardware combined.  The guide is meant to provide a step-by-step procedure for operation as well as general information and practical tips on using the instrument.

Blue/italic text represents future work to be done on the instrument or software.

General Hardware Notes:

· Notes on waveform generation:

· Waveform is generated from NI PXI-5421 (“Arb card”) and sent to Krohn-Hite Amp.

· Arb card outputs 0-6V.
· To view waveform output, plug Arb card to oscilloscope directly with BNC cable.

· Notes on DC voltage control:

· Spectrum Solutions box controls DC voltages for instrument.
· -500 to +500V outputs.
· 50x amplification factor from control input voltages (control voltages are -10 to +10V)

· “Computer” plug connects to the Analog Output (AO) box
· Pin outs are defined in the manual.

· Notes on signal acquisition:

· Signal acquired by 6224 DAQ card.

· Also responsible for MALDI source control, digital I/O

· Monitors pressure

· Connectors 1/2 connect to Digial I/O boxes I/II, each with 16 analog inputs and 2 counter channels

· Currently DAQ is connected to TEGAM for testing purposes, but for actual instrument operation will be connected to the detector via the preamp.
· Notes on fixed DC voltages:

· Expressed in the software in Volts.

· Controlled by 6704 card (?)

· Currently limited to -10 to +10V range in software, can be scaled (must be modified in VI)

· Intended for control of ion optics, LIT DC offset, detector… outputs can be scaled and renamed later.
· Pressure gauge – currently disabled, “Tim’s job” –Alex

General Software Notes:

· “The universal fix to software glitches is to stop and restart the VI or the entire computer.” –Alex

· Maximum data sample rate (hardware limit) is 250kHz.

· The waveform display graph shows only 1/25th of the actual points to save memory.

· Actual scan times will be slightly longer than the sum of scan event durations due to a small inter-scan software delay.
· Due to a software glitch, the waveform will always have a small extra segment at the end.  Alex felt this was not high priority to fix given that the ions should all be ejected at this point in the scan.

· Function Generator tab:  “Do not change these settings.” –Alex

· Voltages tab: interface for control of dynamic and static DC voltages.

· Channels 1-5 are specifically for the LIT, 6-8 are for anything else that must change during a scan.

· “Physical channels” – browse to view the 6704 card channels

· Can activate/deactivate channels to match DC dynamics

· Eventually can be removed from the UI once voltages are all permanently set.

· Static voltages: 4 currently available, 8 maximum allowed.

· To test voltage outputs, find analog output (AO) pin-outs using the pin-out tables and then test the terminals in the AO box.

· Ion Optics tab:

· Can set cathode/dynode voltages here.  Not currently coded/wired?
· Can control gate valve from here eventually.  Not currently coded?
· Can view vacuum readbacks from here.  Not currently coaded.
Defining the waveform:

1. The waveform is generated and output only once, so to run consecutive experiments the user must stop and restart the VI in order to create a new waveform.  Perhaps there’s some way to allow waveform reloading without VI restarts?
2. The user can define a waveform by manually entering values or by loading a saved value set either before or while VI is running.
3. Fixed DC values are expressed in volts and controlled by the 6704 card, 

4. Event types:

a. RF: creates a sine wave.  Only defined by frequency and amplitude start values.  Perhaps the VI could eventually be modified to disable (“grey-out”) fields not used by a particular scan to avoid confusion?
b. Mass Analysis: creates a “chirp” or amplitude-ramp.  Uses all 4 parameters (amplitude start/stop, frequency start/stop).  Both amp and freq are ramped linearly.  New bug:  Glitch when amplitude start = stop, do not run this way until fixed!
c. Wave Packet: all variables except the DC parameters are ignored.  This is used to eject a single ion (or multiple single ions) from the trap; currently the user must input the trap frequency (in Hz) for the ion, but the VI may be modified to accept m/z input.
5. Arb card has 32MB RAM that must be filled otherwise a “no data” error results when the waveform is constructed.  Waveforms must run at least 1.6 seconds in duration at current sampling rate in order to meet this requirement.

6. Wave amplitude is defined as zero-to-peak voltage difference.

7. Acquisition event is designated with the radio buttons at the bottom of each event frame.  Selecting one will deselect all others, since only one acquisition event can occur in a scan.
8. For a scan that is to acquire no data, designate acquisition on an unused event with duration 0.

9. To load a waveform initially, open VI and run VI.

10. To change the waveform, user must alter event parameters, then stop VI, then restart VI.

11. To set the current parameters as default for the VI, go to Edit…”Make Current Values Default.”  This will load the current parameters when the VI is opened.
Operating the Software:

1. Turn the NI PC on by pushing power toggle on front panel.
· “Duplicate net name error always shows, it’s not important” –Alex.  (Maybe some day we can fix this?)
· Log in as Admin; account password = “ni”

2. All relevant files are contained in the Cryo LIT directory, shown on the desktop.

3. Open “Experiment Controls v2 1 4” VI – current main interface version as of 2/22/08.

4. Run the VI.  At this point the waveform will be constructed and loaded; wait for the red light on the left to turn green, indicating that this has completed.

5. If changes to the waveform are necessary, make them and then stop/restart the VI.

6. In the leftmost panel, set the scans and microscans for the experiment.  Minimum for each is 1.

7. Enable/disable FTP data transfer to the client PC as required.

8. Verify that the client IP is set properly for communicating to the client PC’s 1000baseT Ethernet card; as of 4/17/08 this address is

9. In the “other controls” tab:

· Verify that laser shots/laser frequency ≤ duration of scan event 1.  If it is not, an “event too short” error will occur.

· Verify that the “Voltage Amp Factor” is set to match the Krohn-Hite amplifier.  This is crucial for an accurate m/z scale.

· Verify that the frequency/amplitude scan type toggle matches the event type of the designated acquisition event.  This should eventually be “hard-wired” into the VI since there’s never any reason that the scan type should not match the acquisition event type.
10. Finally hit the “run” button to run the experiment!
Setting up the MALDI:

MALDI functions (sample plate manipulation, camera etc.) are controlled with a separate VI.  There are also many electrical connections that must be made and components that must be individually powered up before the MALDI will function properly.
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Hardware rack setup as of 2/22/08.

1. Connect X/Y steppers and laser stepper to Kikusui 24V power supply.

2. Turn on 24V supply for source (actuators/flaps/etc.) by switching on black power strip #1.

3. Connect the air compressor to the power strip under the desk and make sure it’s on.

4. Connect the video camera and plate grabber magnet to the LGC power supply and turn it on.

5. Position and turn on the reading lamp used to illuminate the sample plate in the sample chamber through the laser port.

6. Connect the camera to its monitor with a BNC cable.

7. Turn on the laser and make sure it’s set to “external trigger” so that the VI can control it.  Neutral density laser filter may need to be recalibrated with software controller.
Operating the MALDI VI:
1. Open MAX…NI motion devices…PXI-7330

2. Initialize the card if it’s not already initialized.  This will need to be done any time the computer is shut off or restarted.  Can we set up this card to auto-initialize on startup?
3. Open “Maldi3” VI and run it; if the PXI card is not initialized an error will be displayed.

4. Steppers should now respond to commands from this VI if setup was successful.

5. Setting up a sequence scan:

a. “Wait” = duration at each spot in a sequence.

b. Sequence is a staggered rectangular grid.

c. Step size is in arbitrary units (stepper pulses?)

d. If plate hangs up during auto sequence, restart the VI.

6. “Eject Plate”: Runs eject sequence similar to Voyager’s.  Zeros x/y steppers, moves them to load position, activates compressor and then cycles plate out.
7. Stepper rate is limited by steppers’ physical limits.

8. In event of major stepper problem (stalled/communication failure):

a. Stop Maldi3 VI.

b. Open “Kill Steppers” VI, a program specifically for stopping jammed steppers.

c. Make sure stepper switches are OFF in the VI interface, then run once to stop all stepper drives.

d. Open MAX…Stepper card…Halt/Kill to stop stepper controller.  This differs from stopping the stepper drive and must be done separately.  Then “reset position” and apply changes.

Stepper IDs:

Axis 1: X

Axis 2: Y

Axis 3: Laser

Using the Cryo LIT / Data Processing VI:

This is a VI Alex created on the client PC to handle FTPed data files.  It allows viewing and averaging of scans.

· Calibration:

· Enter reference/actual peaks

· Only linear fit works for now.  Polynomial/exponential fits can be added.

· Imported data must be tab delimited.
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