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1. General Information:

This digital multimeter is designed and manufactured in compliance with
IEC-61010 safety requirements on electronic measuring instruments and
hand-held digital multimeter. It is compliant with IEC-61010 requirements
pertaining to CAT IV 600V, CAT IIl 1000V and requirements on pollution
degree 2. Please read carefully this operation manual and pay attention to
safety guidelines before operating this meter.

1.1 Safety Information:

111

Safety Instructions:

Before operating this meter, the operator must observe all standard
safety procedures in the two respects below:

A. Safety procedures against electric shock.

B. Safety procedures against unintended use.

To ensure your safety, please use the test lead included in the meter.
Before operating this meter, ensure that the test lead is functional.

Safety Warnings:

When the meter is used under strong electromagnetic interferences
surroundings, the reading on the meter will be unstable and even
might be great differences in error.

Do not operate the meter when the appearance of the meter or test
lead is damaged.

The protection system of the meter might not be activated if the
meter is not properly used.

Extra attention is required while using the meter near to exposed
conductor or bus line.

Using the meter under or near explosive gas, mist or dust is
prohibited.

The measurement must be used with correct input and functions
and within the allowable measuring range.

To prevent the meter from being damaged, do not exceed the limit of
each measuring range while using the meter.

When the meter is under measuring connection, please do not touch
any unused input socket.

When the measuring voltage has exceeded 60VDC or 30VAC
(effective value), please be careful of possible electric shock.

When using the meter with the test lead, place your fingers behind
its protective ring.

Before switching to another measuring range, please make sure that
the test lead has already been undetached.
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e For all DC measuring functions, to prevent the incorrect reading
resulting in potential electric shock, please use AC functions first to
check any presence of AC voltage, then switch to DC voltage
measuring range equivalent to or greater than the value of AC
voltage.

o Before testing the resistance, diode, capacitor, or continuity function,
please make sure to cut off the power of the circuit and discharge all
the electricity.

o Before measuring the current, please check the fuse first and make
sure to cut off the power of the circuit.

o Before repairing the TV or measuring the power switching circuit,
please be careful of the possible impulse voltage to damage the
meter.

® The meter is powered by 1 x 9V 6F22 battery that must be installed
into the battery case correctly.

e When E symbol appears, the battery must be replaced
immediately. The low level of a battery will result in incorrect reading
on the meter which leads to an unexpected incident.

e According to measurement standards, the testing voltage shall not
exceed 1000V in category Ill and 600V voltage in category IV
respectively.

@ Do not use the meter if its case is not complete.

1.1.3 Safety Symbols:

The safety symbols in the user's manual & the meter:
The warning is an important safety symbol. The user

A must read the user's manual before using it. Incorrect
usage may lead to damage to the device or its
components.

AC (alternating current)
DC (direct current)
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- AC/DC

L Ground

[ Double insulation protection
- Fuse

7 High voltage warning

CAT Il 1000V | Over-voltage protection
CAT IV 600 V |Over-voltage protection




1.1.4 Safety Maintenance Instructions:

® Please unplug the test lead before dismantling the meter or
removing the battery case cover.

® Use the designated components while repairing the meter.

o Before opening the meter, please make sure to cut off the power and
the user is not carrying any static.

® The meter can only be calibrated, repaired, and maintained by
professionals.

® When the meter's case is opened, some of the capacitors might be
still carrying electricity even though the meter’s power is off.

e |f the user found any malfunction on the meter, please stop using it
immediately and send the meter for repair. Do not use it until the
meter is perfectly repaired.

® When the meter will not be used for a long period, please remove
the battery and keep the storage environment away from high
temperature & humidity.

1.2 Protection System:

e In the voltage measurement, the maximum input voltage shall not
exceed DC 1000V or AC 750V.

e In the frequency, electric resistance, continuity, and diode
measurements, the maximum input voltage shall not exceed AC
250V or equivalent effective value voltage.

e In the mA current measurement, the meter is protected by
F500mA/250V fuse; in the A current measurement, it is protected by
F10A/250V fuse.

2. The Meter’s Profile:

This meter is a hand-held digital multimeter with the True RMS measurement.
It has a large LCD with an auto inductive backlight, it's easy for the users to
read in the dark area. It is also equipped with overload protection and low
battery indication, and many user-friendly functions. It's ideal for
professionals, factories, schools, hobbyists, or DIY users.

2.1 The Schematic of the Meter:

0 Non-contact Voltage Detection Area
LED Light

Alarm Indicator

LCD Screen

Select Button
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Hold / Backlight Button
hFE Socket
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2.2 Screen Display Symbols:

(BTG APO REL WEFE HOLD £+e1 NGY
DG
AC% % g %
(=]
LEE O o o
| T-RUASHIANMING C F M QRN PV
Symbols Description
Low Battery Indicator
=4 ATo avoid electric shock or personal injury as a
result of incorrect reading, please replace the battery
immediately when the indicator appears.
APO Auto power off indicator
- Negative input polarity indicator
AC Input voltage AC
DC Input voltage DC
onl) Continuity test mode
>+ Diode test mode
Auto range test mode
HOLD Data hold mode
FUSE Fuse burnt alarm
BL Auto inductive backlight on
NCV Non-contact AC voltage detection mode
LIVE Identify AC electric live wires
‘CI'F Unit of temperature("C: Celsius; °F: Fahrenheit)
Hz Unit of frequency
% Duty
T-RMS True-RMS value
hFE hFE test mode
V. mv V: Vc_:lt_, the unit of_ voltage
’ mV: Millivolt » 1x10-3 or 0.001 volt.
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A: Ampere, the unit of current.

A, mA mA: Milliampere, 1x10-3 or 0.001 ampere.

Q: Ohm, the unit of resistance.

Q, KQ, MQ KQ: Kiloohm, 1x103 ohm
MQ: Megaohm, 1x10% ohm.
Hz: Hertz, the unit of frequency

Hz KHz MHz KHz:  Kilohertz, 1x10% Hz.
MHz:  Megahertz, 1x10° Hz.
F: Farad, the unit of capacitance.
mF: Millifarad, 1x10- or 0.001 farad.

mF,uF, nF

uF: Microfarad, 1x10 or 0.000001 farad.
nF: Nanofarad, 1x10° or 0.000000001 farad.

2.3 Function Button Description:

Buttons Description
1. Function select.
2. Temperature position: ‘C & °F switch.
3. Buzzer/Diode position: Continuity & diode
Select switch.
4. Hz/% position: Frequency & duty cycle switch.
5. AC voltage position: AC voltage & frequency
switch.
1. Short-press, data hold function on.
. 2. Long-press, auto inductive backlight on or off.
Hold/#: This function will be defaulted on when turning
on the meter and BL symbol will be showed on
the screen.
= LED light function.

2.4 Input Socket Description:

Socket Description
The public input socket for the black test leads to
COM ) )
multifunctional measurement.
The positive input socket for the red test leads to
VQHz dkF measuring capacitance, diode, continuity,
o) ‘c/'F temperature, voltage, resistance, and frequency.
mA mA positive input socket for the red test leads.
20A 20A positive input socket for the red test leads, do not

maintain the connection for more than 10 seconds.
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2.5 Accessories:

e 1 copy of user's manual.
e 1 set of test leads.
e 1 pc of K-type probe.

3. Operational Guidelines:
3.1 Basic Operation:

3.1.1 Data Hold (Hold/#¥):

o Data hold can keep the reading value on the screen.
® Press once to keep the reading value and the screen will show
“HOLD” symboal; press again to return to the normal testing mode.

3.1.2 Auto Inductive Backlight:

This meter has equipped with an auto inductive backlight; and has a light
inductive sensor and the screen will light up automatically in the dark area.
® Auto inductive backlight will be defaulted on when turning on the
meter, the screen will show the “BL” symbol on it.
® Long-press the “Hold" button to turn off this function and long-press
it again to turn it on.

3.1.3 LED Light (=):
® Press the button to turn on the LED light, press it again to turn it off.
3.1.4 Auto Power Off:

® The meter will automatically turn off with an alarm after 15 mins
instill, to press “Select” or “Hold” key to reboot it.

3.2 Measuring Instructions:

3.21 AC & DC Voltage Measurement:

A To avoid any electric shock and/or damage to the meter, do
not measure the effective value over DC 1000V or AC 750V.

® Turn the switch to the position ==V or ~V.

® Connect the black test lead and red test lead to COM socket and V
socket respectively.

o Use test lead to measure the voltage of the circuit board.

® Read the measured voltage value on LCD screen.
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Notes:
°

3.2.2

In the measurement of DC 600mV and AC 6V, if there is reading
existing without connection to the test leads. In this case, reset the
meter to zero.

Within the AC voltage function, press "Select" to measure the
frequency of the AC voltage.

The value of the AC voltage measurement is True RMS (root mean
square) value. These measurements are accurate for sine wave and
other waves (without DC offset), square wave, triangular wave and
step wave.

Frequency Measurement at AC V position:

A To avoid any electric shock and/or damage to the meter, do not
attempt a frequency measurement if the voltage is over DC
750V or AC 750V (the effective value). The measurement is
suitable for measuring the power frequency less than 1kHz.

3.23

Turn the rotary switch to the position~V.

Press the "Select" key to select "Hz"

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use test lead to measure the frequency of the circuit board.

Read the frequency measured value on LCD screen.

Frequency and Duty Cycle Measurement at Hz/%

position:

A To avoid any electric shock and/or damage to the meter, do
not attempt a frequency measurement if the voltage is over DC
250V or AC 250V (the effective value).

Frequency measurement at the Hz% position:

Turn the switch to the position Hz%.

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use test lead to measure the frequency of the circuit board.

Read the frequency measured value on LCD screen.

Press the "Select" to switch to "%", read the measured duty cycle
value on LCD screen.



3.24

Electric Resistance Measurement:

A To avoid any electric shock and/or damage to the meter, do
not attempt a resistance measurement before cutting off the
power of the circuit and discharging all the electricity.

3.25

Ohm is the unit of electric resistance (Q2).

Turn the switch to the resistance position.

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use test lead to measure the resistance of the circuit board.

Read the resistance measured value on LCD screen.

The measured value of the resistance is usually a bit different from
the rated value.

To ensure measurement accuracy, in attempting a low resistance
measurement, please deduct the difference of short circuit between
two test leads.

At 60MQ position, you have to wait a few seconds before the
reading to be stabilized which is normal for a high resistance
measurement.

When the meter is in open circuit, the display will show "OL" that
indicates the measured value is over the measuring range.

Diode Test:

A To avoid any electric shock and/or damage to the meter, do
not attempt a diode measurement before cutting off the power
of the circuit and discharging all the electricity.

Turn the switch to the positionHeM

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use test lead to measure the diode.

If the polarity of the test leads is not corresponded while measuring
the diode, the LCD will show "OL".

A normal diode still produces a forward voltage drop of 0.5V to 0.8V;
the reverse bias voltage reading depend on the electric resistance
between the test leads.



3.2.6

Beep Continuity Test:

A To avoid any electric shock and/or damage to the meter, do
not attempt a beep continuity test before cutting off the power
of the circuit and discharging all the electricity.

3.2.7

Turn the switch to the position 2

Press the "Select" to switch to *

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use the test leads to measure the resistance of the circuit. If the
value is less than 50Q+30Q, the indication will flash & the beeper will
alarm.

Capacitance Measurement:

A To avoid any electric shock and/or damage to the meter, do not
attempt capacitance measurement before cutting off the power of
the circuit and discharging all the electricity.

Turn the switch to the position 60mF.

Connect the black test lead and red test lead to COM socket and V
socket respectively.

Use test lead to measure the capacitance.

Read the capacitance measured value on LCD screen.

While measuring the large capacitance, please hold it for a while for
stabilizing the reading.

To avoid damage to the meter, the measurement of a capacitor with
polarities requires matching the relevant polarity.

Temperature Measurement:

Turn the switch to the position “C/°F, press select to choose the unit.
Connect the black and red temperature sensing probe to COM
socket and V socket respectively.

Use sensing probe to measure the temperature.

Read the temperature measured value on LCD screen.

The maximum measuring temperature for the K-type thermocouple
dispatched at random is 250°C, and its instant measuring value can
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reach 300°C.

3.2.9 hFE Measurement:

A To avoid any electric shock and/or damage to the meter, do

not attempt the hFE test if the voltage is over DC & AC 36V.

® Turn the switch to the position hFE.

® Check the transistor is NPN or PNP type first, then plug in the
emitter, base and collector separately to the correct hole, the
approximate value will be showed on LCD.

3.2.10 Current Measurement:

A

To avoid any electric shock and/or damage to the meter, do not
attempt the current measurement if the voltage is over 250V.

In the current measurement position, when the LCD shows
"FUSE" and the buzzer alarms, the fuse is burnt. Please replace
the fuse. In the current measurement, please make sure to
apply the correct input socket, position, and measuring range.
When one of the test leads is connecting to a live circuit, please
do not connect another one to any circuit. When the
measuring current is over 5A, please do not measure over 10
seconds.

Note:

® Turn the switch to the proper current position.

® When the LCD shows the symbol of “LEAd” for a short time as a
reminder to plug in the test leads correctly.

@ Connect the black test lead to COM input socket. Connect the red
test lead to mA input socket when the measured current is less than
600mA; to 20A input socket when the measured current is
600mA~20A.

o Disconnect the measured circuit, connect the black test lead to
lower voltage and the red test lead to higher voltage.

® Connect the power to the circuit and will get the reading on LCD
display. If the display shows "OL", which means the input power is
over the selected range. Turn the switch to a higher measuring
range.
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3.2.11 NCV Detection (Non-contact Voltage Detection):

Note:

Turn the switch to NCV/LIVE position, and place the detective area
near to the conductor. If the meter detects the AC voltage, the
indicators will light up with signal density (high, medium and low),
and the beeper will sounds alarms at different frequencies.

This function is for reference, the voltage may still remain even there
is no detection showed up. There are many possible factors might
block the detection.

When the meter is connecting to an input voltage, the indication
might still light up due to sensing the voltage.

There are external sources (like flashlight and motor) may trigger
non-contact voltage detection.

3.2.12 LIVE Test (Power Line Identification):

Turn the switch to NCV/LIVE position and press the Select key to
LIVE. Connect the red test lead to V socket, the buzzer will rapidly
alarm means there is live wire. If the buzzer slowly alarm or no
alarm means there is null or ground wire.

3.3 Technical Parameters

3.31

Overall Parameters:

Operating environment:

600V CAT IV and 1000V CAT lll, Pollution level: 2

Altitude: <2000m

Working temperature & humidity: 0~40°C

Storage temperature & humidity: -10~60°C (batteries shall be
removed ,RH is below 70%).

Coefficient of temperature: 0.1xaccuracy/’C (<18°C or >28°C).
Allowable max voltage between socket and ground: DC 1000V or
AC 750V (effective value)

Fuse protection: mA position: fuse F500mA/250V; A fuse F10A/250V
Rotation rate: approximate 3 times per second

Display unit: 6000 counts displayed on LCD screen. Automatically
show the symbol of the measurement function position.

Over range indication: the LCD will show "OL".
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® Low battery indication: ‘=1 will appear when the battery's voltage
is below the normal working voltage.

“« »

e Input polarity indication: “~” will automatically appear.
e Power: 1 x 9V 6F22 battery
® Dimensions: 192 mm(L)*x89mm(W)x55mm(H).
o Weight: approximately 320g (not included batteries nor test leads)
3.4 Accuracy Indicator
® Accuracy: (% reading + digit)
e The warranty is 1 year upon the ex-factory date.
o Reference conditions: Ambient temperature is between 18°C and
28°C and relative humidity is no more than 80%.
3.4.1 DC Voltage:
Measuring range Resolution Accuracy
600mV 0.1mV
6V 1mV
60V 10mV +(0.5% readings + 3 digits)
600V 100mV
1000V I\

e Input impedance: 10MQ
e Max. input voltage: DC 1000V or AC 750V effective value

3.4.2 AC Voltage:

Measuring range Resolution Accuracy

eV 1mV + (0.8% readings +3 digits )
60V 10mV £ L0eT ¢ g
600V 100mV o . .
750V ny + (1.0% readings +10 digits )

e Input impedance: 10MQ
e Max. input voltage: DC 1000V or AC 750V effective value
e Frequency response: 40Hz-1kHz True RMS

3.4.3 Frequency at AC V Position:

Measuring range

Resolution

Accuracy

10Hz~1KHz

1Hz

+ (1.0%readings +3 digits)

e Input voltage range: AC 200mV-750V effective value.
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® Overload protection: DC 1000V / AC 750V.
3.4.4 Frequency at Hz/% Position:

Measuring range Resolution Accuracy

10Hz 0.001Hz

100Hz 0.01Hz

1kHz 0.1Hz

10KHz 0.001 KHz * (1.0%readings+ 3 digits)
100KHz 0.01 KHz

1MHz 0.1 KHz

10MHz 0.001MHz

e Input voltage range: 200mV-10V effective value.
® Overload protection: 250V DC/AC

3.4.5 Duty Cycle:

Measuring range

Resolution

Accuracy

1%~99%

0.1%

+ (2.5%readings +5 digits)

3.4.6 Resistance:

e Input voltage range: 200mV-10V effective value.

Measuring range | Resolution Accuracy

6000 0.10

6kQ 10 , . N
60kQ 100 +(0.8% readings + 3 digits)
600kQ 100Q

60MQ 10kQ

+(1.2% readings +30 digits)

o Overload protection: 250V DC/AC.
e Open-circuit voltage: 1V.

3.4.7 Diode & Beeper Continuity:

Functions Testing conditions

Diode test

Forward DC current: around 1mA; voltage: around 3.2V.

»F The LCD shows the approximate value of the diode's

forward voltage.

on) Buzzer sounds, the resistance is less than (50+30)Q

Open-circuit voltage: around 1V

e Overload protection: 250V DC/AC
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3.4.8 hFE:
Functions Value Testing conditions
NPN or PNP 0~2000 Basic current is around

10uA,Vce is around 2.8V

® Overload protection: 36V DC/AC
3.4.9 Capacitor:
Measuring range Resolution Accuracy
1nF 0.001nF +(5.0% readings +30 digits)
10nF 0.01nF
100nF 0.1nF
1uF 0.001uF o ) -
100F 0.01uF +(2.5% readings +10 digits)
100uF 0.1uF
1mF 0.001mF
60mF 0.01mF +(5.0% readings +30 digits)
o Overload protection: 250V DC/AC.

3.4.10 DC Current:

Measuring range Resolution Accuracy
6mA 0.001mA
60mA 0.01mA 1(0.8% readings +3 digits)
600mA 0.1mA
20A 0.01A +(1.5% readings +10 digits)
e Overload protection: mA measuring range for F500mA/250V; 20A

measuring range for F10A/250V.

Max. input current: mA position: 600mA DC/AC (effective value);
20A position: 20A DC/AC (effective value).

When the measuring current is over 5A, please do not measure over
10 seconds, and after each measurement shall stop 1 min.

When the LCD shows "FUSE" and the buzzer alarms, the fuse is
burnt. Please replace the fuse.
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3.4.11 AC Current:

Measuring range Resolution Accuracy
60mA 0.01mA
+(1.0° . +3 digi
600mA 0OAmA (1.0% readings +3 digits)
20A 0.01A +(2.0% readings +10 digits)
® Overload protection: mA measuring range for F500mA/250V; 20A

measuring range for F10A/250V.

Frequency response: 40Hz-1kHz True RMS.

Maximal input current: mA position: 600mA DC/AC (effective value);
20A position: 20A DC/AC (effective value).

When the measuring current is over 5A, please do not measure over
10 seconds, and after each measurement shall stop 1 min.

When the LCD shows "FUSE" and the buzzer alarms, the fuse is
burnt. Please replace the fuse.

3.4.12 Temperature:

Measuring range Resolution Accuracy

-20°C~1000°C 1°C + (1.0% readings +3 digits)

-4°F ~ 1832°F 1°F + (1.0% readings +3 digits)
o Overload protection: 250V DC/AC.

4. Maintenance

This section provides the basic information on maintenance, including the
replacement of fuse and batteries. Do not attempt the meter maintenance
unless you are experienced technician.

4.1 General Maintenance:

To avoid any electric shock or damage to the meter, do not
attempt to clean the inside of the meter. You must disconnect
all the lines, before opening the case or battery cover.

You must regularly use damp cloth and a small quantity of detergent
to clean the meter's shell. Don't attempt the use of any abrading or
chemical solvent. A dirty or damp input socket may affect reading.
Cut off the power & remove all the test leads.

Clean up all dirty substances on sockets.

Use a new cotton ball with a detergent or lubricant to clean each
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socket, because lubricant can protect the socket from dirt & moist.

4.2 Battery & Fuse Replacement:

A To avoid any electric shock or personal injury as a result of

incorrect reading, replace batteries once the symbol “[=31” appear
on the LCD.

In the current measurement, if the LCD shows “FUSE” with buzzer
alarm, which means the fuse is burnt, please replace the fuse
immediately. Please use the designated fuse (500mA/250V,
10A/250V quick-break fuse).

To avoid any electric shock or damage to the meter, do not attempt
to clean the inside of the meter. You must disconnect all the lines,
before opening the case or battery cover.

Battery replacement:

® Turn off the power of the meter.

o Disconnect all the test leads.

® Use a screwdriver to remove the battery cover.

e Remove the old battery and replace with 1 pc 9 V 6F22 new battery.
Fuse replacement:

o Turn off the power of the meter and take out the holster.
® Use a screwdriver to remove the cover.
® Remove the burnt fuse and replace with the same type of fuse
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