CALIBRATION VERIFICATION PROCEDURE

FOR CV400 TVS TESTER

Note:  There are no adjustments for the CV400 forcing or readout scales. Failure of any test described below indicates the need for the offending module to be repaired.

EQUIPMENT NEEDED (all certified accurate)

DVM with an accuracy of ±0.1% or better

Digital Storage Oscilloscope with two 10X probes or (preferably) a differential voltage probe and a direct cable with BNC on both ends (for scope sync).

0.1 Ohm 4 terminal low inductance resistor.

1 Ohm 4 terminal low inductance resistor

10K Ohm 25 Watt resistor

100K Ohm 2 Watt resistor

1M Ohm 1 Watt resistor

1500 Watt TVS axial leaded devices with VZ ratings of roughly 6V, 100V, and 220V

Current transformer or current probe (optional) for use with the oscilloscope. The transformer or probe if used should be rated to measure 1mS pulses up to 400A peak.

Some steps in this procedure use software utilities to exercise the tester hardware for calibration and trouble-shooting purposes. With the CVMAXX software running, enter the command DIAG to access a collection of diagnostic routines. 

STEP 1, Test Digital to Analog Converters DAC1 and DAC2

In this step you will choose the routine “Check Digital/Analog Converters” 

Turn off the high voltage test power by pressing the large red push button (for your safety while working with the panel(s) removed.

Remove the panel covering the plug-in circuitboard rack to expose both the circuitboards and the jacks on the front edge of the card rack. The outputs of DAC1 and DAC2 are pin jacks on the edge of the B500 circuitboard. DAC1 is yellow and DAC2 is red. Connect your DVM low cable to the jack labeled “COM” on the top edge of the card rack. And the high cable to the DAC output to be tested. 

The software allows you to select the DAC to be tested and the digital input (in bits) to that DAC. It also translates the “bits” value to the expected voltage, which you can verify with your DVM. Test each DAC with the following input values and verify the accuracy indicated.

10 bits

 -6.25mV ±0.5mV

100 bits

 -62.5mV ±0.5mV

1000 bits
 -625mV ±1mV

10,000 bits
 -6.25V ±10mV

STEP 2, Test Digital to Analog Converter

After leaving the diagnostic routine above, choose the routine “Test DAC and ADC with LOOPBACK. This routine connects the output of DAC1 to the input of the ADC and exercises the converters with various test values.

The first subroutine tests each bit individually of the 14 bit converters and displays the errors for each (in bits). Verify that the error from 1 to 32 is not greater than 3 and the errors above 32 do not exceed 6. There are two more variations of this subroutine which you may skip over.

STEP 3, Verify Voltage programming accuracy and Voltage reading accuracy (Steady State)

After finishing step 2, disconnect your DVM from the B500 but leave the “low” cable on the “COM” jack. Place a 100K Ohm 25 Watt resistor in the test clips on station 1. Turn on the test power by pressing the black push button. Be careful while doing this test since you can program dangerous Voltages on the test station.

Now you will choose a diagnostic subroutine called “Calibrate Voltage Force/Read“. It allows you to program test voltages and to verify both the accuracy of the programmed voltages but also the accuracy with which the tester can read and display the voltages. Note that the voltage programmed should be measured from the high (Anode) side of the test clips to “COM”. The voltage indicated on the computer screen is measured from the high side to the low side of the test clips. So for the following test voltages, compare the Voltage programmed to the high side Voltage and the voltage indicated on the screen to the voltage from high to low on the test clips.

Program these Voltages and verify the programming and readout with the indicated tolerances.

10V

±0.05V

20V

±0.1V

50V

±0.25V

100V

±0.5V

160V

±1V

STEP 4  Run the IR software calibration diagnostic routine.

This subroutine is called “Calibrate the IR Test”. Before running it, replace any panels you may have removed, turn on the test power (if it was off). And be sure that the tester is fully warmed up with the covers on (at least 15 minutes).

The procedure will ask you to insert certain resistors as it runs. It will also check to be sure that the tester circuits involved are running well enough to be calibrated. If the procedure indicates that it completed successfully, it will have written a calibration file. To activate this file, you must leave DIAG, then leave CVMAXX, and finally restart CVMAXX.

STEP 5  Verify reasonable accuracy of the IR test. Note that the CV300B should not be used to run precise IR tests. The IR test in the CV300B is intended to be used to detect damage to the TVS device tested due to applied the high power pulses. It is only approximately accurate.

Use the standard CVMAXX test programming to test the following IR tests with the indicated resistors and verify the IR reading to the indicated tolerances.

TEST 1 IR 10V
>10UA  
1M Ohm

10uA ±1.0uA

TEST 1 IR 100V >100UA  
1M Ohm

100uA ±10.0uA

TEST 1 IR 500V >500UA  
1M Ohm

500uA ±50uA

TEST 1 IR 200V >2MA  

100K Ohm

2mA ±0.2mA

TEST 1 IR 200V >20MA  
10K Ohm

20mA ±2.0mA

STEP 6  Verify accuracy of the 2 high current pulser’s output current.

Note:  The best way to measure the current is with an oscilloscope and a  current transformer/probe. There is a current transformer in the tester with a scale of 200A/V. It is independent of the pulsers and therefore a double check on them. However if you have a certified external current transformer or probe you should check the current with both in order to verify that the internal transformer is accurate.

If you do not have a suitable current transformer you will determine the current by measuring the Voltage across a known 4 terminal resistor with a differential probe (or 2 single ended voltage probes and the arithmetic function of the scope.) Calculate the current with Ohm’s Law

The best way to sync the scope is to use “external” sync and get the sync pulse from our “SYNC1” BNC connector. It is a low going TTL level pulse. Program it with this statement.

SYNC1  1    (this makes a sync pulse at the start of TEST 1 on the current station.)

The two pulsers have scales of 400.0A fullscale each. Check high and low on each scale by programming the following tests with the indicated resistive load and verify the current to the indicated tolerances.

TEST 1 10X1000 4A 4V


1 Ohm

4A ± 0.08A

TEST 1 10X1000 40A 40V

1 Ohm

40A ± 0.8A

TEST 1
10X1000 50A 5V

0.1 Ohm
50A ± 1.0A

TEST 1 10X1000 400A 40V

0.1 Ohm
400A ±8A

STEP 7  Verify Voltage readout accuracy (pulsed) using high power pulsers

It is best to read the voltage using actual TVS devices since the inductance of even very good resistors makes it difficult to get accurate results. Use 1500 Watt diodes with nominal VZ ratings as indicated.

Measure the Voltage across the diodes with a differential setup as in STEP 6. Note that the peak voltage across the diode will occur roughly 0.5mS into the pulse and that is the voltage that the tester should display. Connect the probes directly to the TVS device or to the Kelvin sense contacts on the socket.

Do the following tests with the WATCH function turned on so that you will see the clamping voltage readings on the screen.

The following tests will exercise these 3 Voltage scales of the tester. 32.766V, 131.06V, 655.3V

On each test verify that the tester indicates the same voltage as the scope within the accuracy of the scope (usually 8 bit resolution)

Allow the TVS device to cool between pulses

TEST 1 10X1000 100A 10V

Use TVS device of roughly 10V VC

TEST 1 10X1000 100A 40V

Use TVS device of roughly 10V VC

TEST 1 10X1000 10A 120V

Use TVS device of roughly 50V VC

TEST 1 10X1000 10A 150V

Use TVS device of roughly 50V VC

TEST 1 10X1000 4A 150V

Use TVS device of roughly 140V VC

