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Diagnosis of nonfunctional reflector and replacement of DAC chip

Work: Eric Lanni & Abdil Ozdemir

Notes: Eric Lanni

Observed symptoms:

· Observed problems arose abruptly during typical instrument use.

· Reflector mode spectra had very low peak signal and poor signal:noise, regardless of laser power.  Expected signals were not observed even with a standard 6-peptide calibration mixture.  Several weak, broad peaks were observed at low mass range that did not correspond to anything in the sample.

· The same 6-peptide sample was clearly observed with good intensity and resolution in linear mode, all other parameters constant.

· No instrument errors were displayed.

Repair outline:

1. Turn HV power off on the software UI.

2. Unplug mirror DAC board from supply and other connections.

3. Remove defective DAC chip.

4. Install new compatible DAC chip.

5. Reconnect DAC board.

Diagnosis & repair:
1. High voltage was turned off in the software UI.

2. Since the reflector appeared to be at fault, its HV supply was checked first.  The red HV cord was followed from the reflector down to its supply beneath the PC.  The rear cabinet panel was removed for access.
3. The red cord was disconnected from the supply (twist and pull).

4. HV was activated from the UI, and the supply output was measured using a voltmeter with a HV probe attachment.  The probe was extended with copper wire, and the wire was inserted into the output socket on the back of the box.  The voltmeter read a stable 4.96V, which corresponds to 4960V after the HV probe is factored out (1000x step-down).

5. The mirror is charged to a voltage relative to the acceleration (source) voltage in the ratio specified by the method (mirror:acceleration ratio).  The active method had an acceleration voltage of 20kV and a mirror:accel. ratio of 1.12, which meant the mirror should be charged to 22.4kV.  Clearly at 5kV it was not receiving ample voltage from its supply, although the stability of the measured voltage suggested that the supply itself was not the problem.

6. The mirror supply output was tested with the acceleration voltage set to 5kV, 10kV, and 15kV; in each case it remained at 5kV.  The mirror ratio was similarly varied and again, the mirror supply did not change.  This suggested that the supply’s control voltage was not properly changing with respect to a specified set of parameters, as it should be.  

7. The control voltage is provided by the DAC PCB located directly in front of the power supply, below the PC.  There was no visible damage.  The metal 15-pin connector was disconnected from the supply, and the following pins were measured with the voltmeter:

· Brown & turquoise wires: +24V supply from distributor board to DAC board, which in turn supplies it to the HV supply.  These were OK.

· Pure white wire (to ground): 0-10V control voltage from PCB to HV supply.  This carried 1.5V with HV disabled in the UI; when HV was activated (and instrument set to reflector mode) it increased to 1.6V.  The voltage should have been much higher, approx. 7-8V, to provide 22.4kV from the HV supply.

8. In addition to testing the connector pins, the DAC board has three test pins located along the bottom edge: “out” (control output), “+5V ref” (+5V reference voltage), and “gnd” (ground).  The control voltage can be tested here and will measure identically to the pure white wire pin.  When the reference voltage was tested in this case it showed only 2.4V, which further suggested that the board was at fault.

9. To be sure that the problem was with the DAC board and not the power supplies themselves, the terminals on the distributor board (located under the source) were tested.  All power supplies (5, 12, 24V) were outputting correct and stable voltages.
10. At this point it was noted that the DAC chip (black rectangular piece with 28 vertical pins) was very hot to the touch, which it should not be.  All snap 3 snap connectors were removed from the board and the chip was pried off its mount.

11. The hot DAC chip was replaced with a spare from the plastic strip stored in the small drawer on the front of the instrument.  Orientation was matched by lettering on the top, and by the small indentation located in the lower right corner.

12. With the new chip in place the circuit was completely reconnected and tested.  The following observations indicated a successful fix:

· The new chip did not heat up.

· Control output pin was measured at 7.46V with a 20kV acceleration and 1.12 mirror:accel.  This corresponds precisely to 22.4kV supply output.

· A 6-peptide sample was run and reflectron mode produced a clear and accurate spectrum using the ACTH_reflector method.
