MK-168 Multifunction Tester

(This guide was written by Jos Verstraten on 01-08-2019)

The scope of supply

The MK-168 is offered via the well-known Chinese mail order companies. As is often the case with
this type of device, the manufacturer is kept secret. On some devices is written 'EZM Electronics
Studio’ as manufacturer, most testers are delivered without any manufacturer imprint. You will not
only get the transistor tester, but also three small test leads and a circuit board with a ZIF-socket
for easy connection of separate transistors to the device. ZIF stands for 'Zero Insertion Force’,
thanks to the lever you can insert the connecting wires of the components to be tested into the
socket without exerting any force. The circuit board also has three tinned solder pads on which you
can press SMD components to test.

The three test leads have a length of 17 cm and are equipped with a mini crocodile clamp at one
end and a 2 mm plug at the other end.

As is usually the case with this type of cheap Chinese equipment, no manual or documentation of
any kind is included.

The scope of supply of the MK-168.

What can the MK-168 identify and test?
Alot, namely:

- Resistors.

- Potentiometers.

- Capacitors.

- Electrolytics.

- Inductors.

- Diodes.

- LEDs.

- Bipolar transistors, NPN and PNP.

- Darlingtons, NPN and PNP.

- FETs, N and P channels.

- MOSFETs, N and P channels.

- Thyristors (with restrictions).

- Triacs (with restrictions).

Powering the MK-168

The device can be powered by a 9 V block battery that can be placed in the housing, see picture
below. Unfortunately, no provision has been made to fix the battery, so the device will rattle quite a
bit when you power it with such a battery. In the left side wall there is a hole for a standard 3.5 mm
x 1.35 mm plug that allows you to connect a 9 V power supply to the MK-168. Internally, the supply
voltage is stabilized at 5.0 V.
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The internal or external 9 V power supply for the MK-168.

The electronics in the MK-168

The amazingly small amount of electronics is housed on one PCB in the device, of which the
picture below shows both views. On top of this PCB, a standard 1602A display is mounted via
three spacers. This display has two rows of 16 alphanumeric characters of 5 x 7 dots each. That
fact already indicates one limitation of the MK-168. It is almost impossible to show the symbols of
the tested parts on such a display. It is worth noting that one has make the effort to connect the
push button and the three 2 mm jacks with mini-connectors to the PCB.

ATMEGA168PA controller
connector for 1602A display

connector for push button
test lead connector

connector for 9 V power supply
The PCB of the MK-168.

The circuit diagram of the electronics

Although the MK-168 comes without any documentation, the Internet offers more than enough
ways to find out about the electronics of this device. In the figure below we have taken the original
circuit diagram of this circuit from http://avrtester.tode.cz/ and adapted it slightly to the electronics
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of the MK-168.

Note the circuit around the three test pins TP1, TP2 and TP3 (top right corner). The resistors R1,
R3 and RS of 680 Q, the resistors R2, R4 and R6 of 470 kQ and the voltage reference LM336 of
2.5 V will be discussed in the rest of this story.
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The circuit diagram of the MK-168.

Self-test and calibration

For the precise operation of the device it is apparently of the utmost importance that the 2 x 3
resistors mentioned above are identical and that the voltage source generates exactly 2.5 V. A self-
test and calibration routine is built into the software. The measured deviations are recorded in the
memory and during the measurements the errors are corrected by software. It is recommended to
perform this routine immediately after purchasing the device. A capacitor of more than 100 nF is
required.

To start this routine, connect the three inputs of the MK-168 together and press the "TEST' push
button. The most convenient way to do this is to connect the three test leads to the device and the
three crocodile clamps to a blank piece of copper wire.

The total routine consists of eleven steps that are shown on the display. In the first three steps the
voltage reference and the six resistors are measured and the measured deviations are
compensated by software.

In the fourth step, the display will show 'T4 jsolate Probe' and you must disconnect the three test
leads from each other.

At some point the text '7-C-3 >100nF" appears on the display and you have to connect the larger
than 100 nF capacitor between terminals 1 and 3. However, you may not use an electrolytic
capacitor! This capacitor is used for software-based compensation of an internal offset voltage.
That is why the value is not so important.

The MK-168 in practice

The device is very user-friendly. Connect the part to be tested or identified to two or three inputs
and press the "'TEST' push button. The light green backlight of the display will illuminate and shortly
afterwards two well contrasting dark green numbers will appear on the screen: the value of the
supply voltage and the output voltage of the internal 5 V stabilizer. Afterwards, measurements will
be made on the three inputs to determine what type of component you have connected to the
tester and what its parameters are. Such a cycle never lasts more than a few seconds, the
measurement results will appear on the display. After about twenty seconds, the tester switches
itself off.

Measuring resistors
A resistor is represented by a clearly recognizable symbol and a four-digit resolution. This applies
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to resistors greater than 100 Q. Smaller resistors are measured with a resolution of three digits.

1-C3-3
121 8kn

Measuring resistors with the MK-168.

The table below shows the results of the measurement of six resistors with a tolerance of £0.1 %,
with the percentage error on the measurements. The large measurement error on the 10 Q resistor
cannot be explained by the resistance of the test leads. This was found to be 0.00 Q and therefore
does not affect the measurement. These results are very satisfactory and the MK-169 passes this

test with flying colours.

| REFERENCE RESISTOR | MEASURED VALUE | PERCENTAGE ERROR
10 Q 103 Q 3.0 %
100 Q 100.2 Q 0.2 %
1000 Q 1006 Q 0.6 %
10 kQ 10.05 Q 0.5 %
100 kQ 99.88 kQ2 0.12 %
1000 kQ 1004 kQ 0.4 %

The results of measuring 0.1 % resistors with the MK-168.

Measuring potentiometers

Connect the outer connections of the potentiometer to inputs 1 and 3 and the wiper to input 2. The
MK-168 measures both resistors, but the software is not so smart to show the total resistance of
the potentiometer on the screen. In the example below, a 200 kQ potentiometer was connected to
the tester.

J=~E3=2=L3~3
181.aka 185, 3ko

Measuring a potentiometer with the MK-168.

Measuring capacitors

Before connecting a capacitor to the MK-168, it is very important that you fully discharge the
component. Remember that the three inputs go directly to the ADC inputs of the microcontroller
and that a voltage that is too high means the absolute end-of-life of this part.

For capacitors up to 100 nF, only the capacitance of the component is indicated, see picture below.
For larger capacitors, the value of the ESR, the 'Equivalent Series Resistance’, is also shown on
the display. The ESR is the resistor that is in series with the actual capacitance of the capacitor.
This parameter is of no importance in most capacitor applications. Only when large alternating
currents flow through the capacitor, such as with electrolytics in the smoothing of a power supply,
you can have problems with an ESR that is too large. The resistor absorbs power, which causes
the electrolytic capacitor to heat up.
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Measuring small capacitors with the MK-168.

The MK-168 which was delivered to us did not recognize capacitors smaller than 22 pF. In the
table below we have summarized the results of the measurement of a number of capacitors with a
tolerance of £1 %. It will be clear that these results are excellent. In most cases the percentage
error falls within the own tolerances of the capacitors and it is unclear whether the deviation is on
the capacitor or on the MK-168.

REFERENCE CAPACITOR | MEASURED VALUE | PERGENTAGE ERROR
100 pF 103 pF 3.0 %
470 pF 473 pF 0.6 %
1000 pF 1001 pF 0.1 %
4700 pF 4704 pF 0.08 %
10000 pF 9905 pF 0.95 %
47 nF 46.43 nF 1.21 %
100 nF 99.56 nF 0.44 %
1000 nF 996.5 nF 0.35 %

Results of the measurement of +1 % capacitors.

For electrolytics, in addition to the value and the ESR, the 'Vioss' is also shown on the display. This
is the 'voltage loss after the loading’ and gives an indication of the internal resistance of the
electrolytic capacitor. After calculating the value of the capacitor by charging the component to a
voltage of 300 mV and measuring how long that takes, the charging current is disconnected and
the time is measured until the voltage across the capacitor has dropped to a certain value. This
gives an idea of the self-discharge of the electrolytic capacitor and thus an indication of the quality
of the component.

1-l—-3 WUloss=1.5%
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The measured parameters when testing an electrolytic
capacitor with the MK-168.

Measuring inductors

Inductors are, curiously enough, represented in the display by the symbol of a resistor, see the
picture below. The MK-168 measures the inductance L of the component and the resistance of the
coil. We do not have accurately calibrated inductors, so we cannot judge the accuracy of these
measurements.
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Measuring inductors with the MK-168.

Measuring diodes, zener diodes and LEDs

If you connect a diode to the MK-168, you will immediately see where the anode and the cathode
are located. The tester measures the forward conduction voltage Ur of the component and this way
you know immediately if you are dealing with a germanium or silicon diode. In addition, the reverse
biased junction capacitance C is also displayed. The same applies when connecting LEDs. From
the value of the forward conduction voltage you can deduce which colour of LED you are dealing
with.

Diode: 1-H-3
=711ml) C=5rF

Measuring diodes and LEDs with the MK-168.

Because the MK-168 works with an internal supply voltage of only 5.0 V, you can't expect much
when you connect a zener diode to the device. Indeed, the tester only recognizes zener diodes
with a zener voltage of up to 3.9 V. Zener diodes with a higher voltage are treated as regular Si
diodes. The display of zener diodes is, see the picture below, somewhat weird. The first line of the
display shows two diode symbols, the second line shows the forward conduction voltage and the
zener voltage of the diode.
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Measuring zener diodes with a zener voltage
up to 3.9 V with the MK-168.

Measuring transistors

The MK-168 has no problem with bipolar PNP and NPN transistors or darlingtons. As the picture
below shows, on the first line the display shows the polarity and the connections and on the
second line the current gain B and the forward conduction voltage Ur between base and emitter.
What the tester calls B is officially the hre or B of the transistor, the DC current amplification or the
ratio between collector current and base current. The value of the Ur shows whether you are
dealing with a single transistor or a darlington.

HFH 123=EBC
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Testing bipolar transistors with the MK-168.

The MK-168 is capable of detecting all kinds of FETs, such as N- and P-channel Enhancement
MOSFETs and JFETs. The figure below shows the result of a test of an IRFP260.
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Testing a IRFP260 MOSFET with the MK-168.

Measuring thyristors and triacs

Unfortunately, the MK-168 fails here, probably due to the very low gate current that the tester can
generate. For most types the text '‘No, unknown, or damaged part' appears in the display. The
picture below shows the result of the test of a 6 A triac that was identified and measured. The
connection codes 1 and 2 stand in this case for the electrodes MT1 and MT2 of the triac, the G of
course for the gate.
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Testing a triac with the MK-168.
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