Datron 1281 #2 Repair Notes

This second 1281 happens to be the first 1281 I acquired. It was chosen as the second repair due to the number of errors.

The fast self-test returned the following errors including test limits from the service manual:

DCV 2182
 -250uV < Mean 100mV Zero < +250uV

Ohms 2752
+0.01FR – 4% < Mean Magnitude < +0.01FR + 4%

DCI 2572
-50ppm of FS < Mean Magnitude < +50ppm of FS

The 2752 and 2572 both use the Ohms 10mA current source. The current source was tested on a Keithley 2002. The 2002 showed a low noise source but the value was not near specifications. Most likely the calibration constants are too far off. 

It is hoped that the capacitor replacement will cure the DCV 2182 error as it did on the first meter. The power supplies will need to be checked first.

The NVRAM is the same as the first 1281 but the battery is a few years newer.

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

TP901 (+15V)     0.1Vp-p     +15.1VDC

TP902 (-15V)      0.06Vp-p    -15.0VDC

TP903 (+35V)     0.10Vp-p   +35.5VDC

TP904 (-35V)      1Vp-p         -28.9VDC

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

The -35V supply is low and needs to be retested after cap replacement. The supply uses a standard LM337T negative adjustable 3-terminal regulator. Based on the DC Assy schematics, the -35V only goes to the Current assy.

All electrolytics were replaced except the four 100uF caps. After the first repair, it was determined to wait and see if the meter would still pass diagnostics based on the chances of damaging another part. It was noticed that the capacitors from both meters were the same make/model/value so it is likely they were original parts from around 1988.

Compressed air was used to clean the dust and debris from the DC pcb. Some cobwebs were also found around the power supply area. The board was reinstalled and the fast self-test was performed. The original three errors were gone, but a new error had been added from the AC assy.  

Digital Board Assy.

The outguard supplies were measured:

 +5V      0.32Vp-p     5.02VDC

+45V     0.23Vp-p     47.4VDC

The Digital board has version 3.11 installed and is the same configuration as the previous meter with four EPROMs.
All seven capacitors were changed just like the first 1281 while observing if any of the leads needed to be bent to fit the holes in the pcb.

AC Board Assy.
Error 2512 was added after repairing Digital and DC assys. After going over all cable connections nothing obvious was found. However, after closer inspection, it was discovered that a couple of parts had been replaced sometime back in 1993. A couple of Mitel CLA parts and some reed relays all indicated that the AC assy had failed around that time. It also agrees with the EPROM firmware date codes.

The service manual includes diagrams of the circuit board parts involved with specific tests. It is also separated between the full or fast self-test. The “pathway” codes are included as well as how to select them. P076 is the pathway for test 2512. After recording several different pathway readings of full and fast tests, it was was the only test that was failing. The board was removed and inspected closer under magnification. A few solder joints on the board were suspicious and reflowed. The relays involved with the 10/100/1kV range preamp were reflowed as were the range resistors. It was also found that a plastic spacer that sits between the board and one of the standoffs was no longer in place. After cleaning a large amount of flux residue from the surface of the board, it was reinstalled and retested. All errors were now gone and a fast looptest passed after 24 iterations.

Ohms Board Assy.
The Ohms assy was installed in the previous 1281 and a fast self-test was performed without errors. The board was inspected, cleaned of dust/debris, and photographed before it was reinstalled.

Current Board Assy.

The Current assy was installed in the previous 1281 and a fast self-test was performed without errors. The board was inspected, cleaned of dust/debris, and photographed before it was reinstalled.

Further Repair Notes

The lithium battery was not replaced. It is the same make as the first 1281 but an adapter board had been designed with FRAM so it was going to be installed in this meter first after it has been tested.

The power input filter was replaced. Heatshrink was added to the P and N wires.

The power supplies were remeasured. All supplies are close to as-found except the -35V supply. It was now measuring -35.3VDC with 0.11Vp-p noise. Just like the first 1281 nothing else had changed so it will be recommended that all supplies be checked even if the manual states they are not part of the affected assembly.
