Datron 1281 #1 Repair Notes

Unit was received as advertised. Meter was failing with error message 9005 – 00150C03 immediately after power on.

Service manual message for 9005 states : Serial Interface Fault

While testing optocouplers with second 1281, it was noticed that error codes were different on second meter if optos were left out of circuit. Possibly one of the daughterboards was failing? A quick check of all cables to the main DC board showed one that was not connected and stuffed under the main board. Not good, as this shows someone was diagnosing an issue that required the board to be possibly removed from the frame.

After reconnection, the error code went away and DCV readings looked good with the input shorted, however the OHMs readings were open. Another search for connector issues showed the input connector was hastily plugged in and had missed a pin on the DC board, pushing it aside.  A quick reconnection and all the ranges appeared to respond as expected with the short on the input. A screw was also missing that held the connector in place.

A quick self-test gave what probably were the original errors, DCV 2182 and NVRAM. The errors are broken down based on the type of test. The Fast test failure code is in section 2.7.3 for True Zero Checks. It tests the mean value with the inputs shorted on the 100mV range. Conditions are :

   -250uV < Mean 100mV Zero < +250uV.

The NVRAM error is most likely due to a bad battery.

Without further diagnosing of the error, the inguard and outguard supplies needed to be tested as the parts have datecodes from 1988 and the lithium backup battery is dated from 1987. Its voltage was measured at 3.7V which is pretty good for a nearly 30yr old battery.

The schematics for both the inguard and outguard supplies were scanned and the test points for the DC board were easily found as Datron did not use silkscreening on their boards and used unmasked copper for the TP numbers on the DC board. The Digital board, however, has no markings and does not match the component layout drawing in the service manual. Neither boards have any REV markings on the top, but might be located on the bottom side.

DC Board Assy.
A quick test of the inguard supplies on the DC board showed the following values:

TP901 (+15V)     0.6Vp-p     +15.0VDC

TP902 (-15V)      0.04Vp-p    -14.8VDC

TP903 (+35V)     0.09Vp-p   +35.4VDC

TP904 (-35V)      0.87Vp-p    -33.7VDC

TP905 (+5V)       0.08Vp-p    +5.0VDC

All but two capacitors were replaced on the DC board (12 of 14). A couple of gotchas were found during the change out. The three 1000uF caps had one lead bent offset to the bottom. It appears the mounting holes were too close together. Another gotcha is that it is important to note which lead is offset as there are some components that will prevent it from going in properly. Two of the capacitors actually touch each other and this is solved with the offset leads.

Another gotcha is that most of the four 100uF capacitors leads are not soldered straight to the board. At least one positive lead is soldered to the pcb in through a pad but it is not shaped for the polarity (square-vs-round). The other leads are soldered straight to components with insulating sleeves. Two of these capacitors were relatively easy to remove by clipping them at the mating lead. The old lead was left on the part and the new lead was soldered next to it. There was concern that additional heat could have caused issues with the aging parts. The other two capacitors were surrounded by other parts preventing them from being changed easily. It was decided to continue troubleshooting and replacing them would have been done as needed.

The 470uF cap was replaced with a higher rated voltage. The new part is as tall as the three 1000uF caps. The lid has polymide tape directly above the three parts so the same precaution was added above the 100uF part.

The remaining capacitors had no additional gotchas.

An IET DE-5000 was used to measure the 1000uF capacitors for value and ESR. The old parts were at least 20% below rated capacitance and the ESR was approx 1ohm @ 120Hz. In comparison, the new parts were all within 10% and the ESR was < 0.1 ohms.

Compressed air was used to clean the dust and debris from the DC pcb. The board was reinstalled and the Fast self-test was performed several times over the period of several hours. All tests completed with no errors.

Digital Board Assy.

The outguard supplies were measured once suitable test points were found:

 +5V      0.32Vp-p     4.99VDC

+45V     0.43Vp-p     47.1VDC

The Digital board has four EPROMs that are stacked 2ea on a piggyback board. The part numbers show them to be HN27512G-25. The version appears to be 3.02 but will need to be verified through menus. The board plugs into a single socket and has an additional wire connecting to it marked A17 most likely for an additional address line.

The digital board is removed by taking out screws from the rear cover. The power supply and ribbon cables also need to be disconnected. The board and rear cover come out as one assembly.

(Picture showing which screws to remove)
All seven capacitors were changed with only one gotcha. Just like the DC board, one of the caps had a lead bent offset to line up with the pcb holes.

AC Board Assy.

No issues were noted with the AC assy. It was inspected, photographed, and dust/debris were removed before it was reinstalled.
Ohms Board Assy.

No issues were noted with the Ohms assy. It was inspected, photographed, and dust/debris were removed before it was reinstalled.
Current Board Assy.

During reassembly of the bottom half of the meter, it was discovered that the Current assembly had some difficulty with the three connectors at the front of the pcb. Looking at the wires an interesting issue was found. It appears that the two outside connectors were placed in the opposite location. The wires are a little short and there is some noticeable stress. Looking for other photos on the internet, a '94 era 1281 had the connectors located in the right position.

Further Repair Notes
The lithium battery was replaced with a TL-5101P. The power was left on and a battery powered soldering iron was used.

The power input filter was also replaced as a precaution. The old part is a Waycom WF 120-3/05 and it was replaced with a Schaffner FN9222-3-06. The ground cable is exposed so additional heat shrink was added to the P and N terminals.

The power supplies were remeasured. All supplies are close to as-found except the -35V supply. It was now measuring -35.6VDC with 0.13Vp-p noise. The +15V supply measured 15.1 with 0.22Vp-p.
