The tracER - A dual range tester for
semiconductors and other components.

Introduction

The Electro resales tracER is a modern implementation of a testing device developed originally to assist
service professionals who had access to an oscilloscope with identification of component types and
possible non-working conditions of these same components. The circuit origin is thought to have been
from the US Military, but this is not certain. Original implementations involved cross connecting the
scope inputs to a low voltage AC source, via current limit resistors, this led to its name as ‘The Octopus’
tester, due to the tangle of wires this created.

This implementation tidies all these wires into a PC layout and minimizes the clutter. Two levels of
current limit are available via an on board switch the use of which is described herein.

Packing List (DRT + Cables & Power Pack Set)

Your purchase should include the following items:

The Dual Range tester box (Known in this guide as the ‘DRT’)
One set of red/black test leads — Banana to clips

A pair of BNC — BNC cables

110 V AC : 12 Volt AC Power Pack

Link to these instructions
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If the basic unit has been purchased only the Dual range tester box is included, no cables/Power Pack

Check the contents after opening the package and report any missing items or other issues immediately.

A note about Oscilloscopes

1. The DRTis best used with an analog scope (one with a CRT), it will also work with a digital
scope, the DRT has not been tested with any of the USB ‘scopes or other ‘scope types
such as those based on Arduino/PIC technology or those that require a computer to
function.

2. The oscilloscope to be used in conjunction with the tester needs to be a 2 channel unit
with settings that allow it to be configured to work in XY mode.

3. Most 2 channel scopes can be used, the higher the frequency response of the ‘scope,
the more versatile the testing, but a 5MHz unit is as good as a 100MHz unit.
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Initial Setup
The following steps allow the easy first use of the DRT.

1. Connect the two BNC — BNC cables to the DRT and then connect the one marked X to CH 1 or X
on your oscilloscope, and the one marked Y to CH 2 or Y on the ‘scope.

2. Connect the power pack barrel jack to the matching socket on the DRT. Ensure the DRT on/off
switch is in the off position and then plug in the power pack to a suitable 110 Volt wall socket.

a. Note the power pack supplied is only suitable for 110 Volt AC supplies.

3. Connect the test lead set to the corresponding banana jacks on the DRT. While polarity does not
matter, connecting red to red and black to black just seems right.

4. Connect your oscilloscope in XY mode. Please refer to your user manual for the correct settings
for your ‘scope.

a. We are unable to provide advice on the settings your specific oscilloscope requires.

5. With the range switch set to either the High or Low position; switch on the DRT by moving the
on/off switch to the ‘on’ position. A horizontal straight line trace should appear on the ‘scope.
Adjust the ‘scope controls to achieve the correct intensity and position of the line, which is best
centered on screen. Adjust the Volts/Div. control to make the line about 4 grid units wide

a. If the line appears as vertical, swap the X Y BNC cables.

6. With the unit setup and power applied test initial operation by shorting the red and black test
leads together, the horizontal line on the scope should become a vertical line, and revert back to
a horizontal line when the leads are no longer shorted.

This concludes the initial set up.

Basic Operation

After setup the DRT can be put to work. Components to be tested are connected to the test leads and
the display on the scope will change to reveal various patterns that indicate operation, these patterns
will become well known after using the DRT for a little while. Some patterns are standard across devices
and some vary even within the same device.

For instance silicon diodes and small signal diodes tend to all have a similar pattern shape, with some
variation occurring from device to device in the length of the waveform shape arms. When connecting
the DRT to a transformer though the patterns achieved can vary depending on the winding tested, or
the portion of the winding. This is when use of the low or high current switch becomes an important
tool.

Another example is illustrated below, where different pattern shapes is achieved with the same
component depending on the setting of the High/Low switch.
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In this example a low voltage (35VDC) 470uF electrolytic capacitor is connected to the test leads and the
pattern achieved is markedly different depending on the switch setting. See the photos of actual screen
shots;

470uF Electrolytic Capacitor
Low Current setting

470uF Electrolytic Capacitor
High Current Setting

At times the oscilloscope controls may need altering to get the desired pattern shape and size, but often
use of the High Low switch will negate this need to alter the ‘scope settings.

Dual Range Tester —R18



A good practice to adopt is to start all measurements with the DRT set to the low current setting,
observe the waveform pattern achieved and then briefly move the switch to the high setting to
determine if a better representation is possible.

On the next page a number of representative waveforms are shown to guide initial testing. Over time
and with use of the DRT you will quickly build up a knowledge of what trace is created for what
component, keeping a note/drawing of this will aid future determinations and troubleshooting.
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A=20pF Capacitor
B= 47uF Electrolytic
C= 12 volt Zener

D= Silicon Rectifier
E=Base to collector, 2N2222A

Curve Tracer Examples

F=Base to Emitter, 2N2222A
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LIABILITY DISCLAIMER

A person who constructs or works on electronic equipment may be exposed to hazards, including physical injury, the risk of
electric shock or electrocution.. These hazards can result in health problems, injury, or death. Only qualified persons who
understand and are willing to bear these risks themselves should attempt the construction of electronic equipment. By
purchasing this item, the buyer acknowledges these risks. There is a risk of electric shock, electrocution, burns, or fires that is
inherent in the construction and use of electronic equipment. By purchasing this item, the buyer acknowledges these risks.

IN NO EVENT SHALL THE SELLER BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY
NATURE including, but not limited to, property damage, personal injury, death or legal expenses. Buyer's recovery from Seller for
any claim shall not exceed the purchase price paid by Buyer for the goods, irrespective of the nature of the claim, whether in
warrant, contract or otherwise. By purchasing this item, BUYER AGREES TO INDEMNIFY, DEFEND AND HOLD SELLER
HARMLESS FROM ANY CLAIMS BROUGHT BY ANY PARTY REGARDING ITEMS SUPPLIED BY SELLER AND INCORPORATED
INTO THE BUYER'S PRODUCT.
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