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Overview

This Operating Manual covers information on safety and
cautions. Please read the relevant information carefully
and observe all the Warnings and Notes strictly.

AWarning

To avoid electric shock or personal injury, read the
"Safety Information" and "Rules for Safe Operation"
carefully before using the Meter.

The Model UT90B (hereafter referred to as “the Meter”)
is a 1999 counts 3 1/2 digits multimeter with stabilized
functions, safe design, and reliable performance.

In addition to the conventional measuring function, such
as DC/AC voltage, DC/AC current, resistance, diode and
continuity, it is equipped with advanced design of charging
power through 220V AC or 12-36V AC/DC or solar energy.
With such design, the Meter can be used without battery,
therefore it will not cause chemical pollution. This is also
a highly applied digital electrical tester of good
performance with full icons display LCD, overload
protection and streamline outlook.
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Unpacking Inspection

Open the package case and take out the Meter. Check
the following items carefully to see any missing or
damaged part:

Item |Description Qty
1 |English Operating Manual 1 piece
2 |TestLead 1 pair
3 [Holster 1 piece

In the event you find any missing or damage, please
contact your dealer immediately.
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Safety Information

This Meter complies with standards IEC61010: in pollution
degree 2, overvoltage category (CAT. Il 1000V, CAT. llI
600V) and double insulation.

Use the Meter only as specified in this operating manual,
otherwise the protection provided by the Meter may be
impaired.

In this manual, a Warning identifies conditions and
actions that pose hazards to the user, or may damage
the Meter or the equipment under test.

A Note identifies the information that user should pay
attention on.

International electrical symbols used on the Meter and
in this Operating Manual are explained on page 8.
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Rules For Safe Operation (1)

AWarning

To avoid possible electric shock or personal injury,
and to avoid possible damage to the Meter or to the
equipment under test, adhere to the following rules:

Before using the Meter inspect the case. Do
not use the Meter if it is damaged or the case (or
part of the case) is removed. Look for cracks or
missing plastic. Pay attention to the insulation
around the connectors.

Inspect the test leads for damaged insulation
or exposed metal. Check the test leads for
continuity. Replace damaged test leads with
identical model number or electrical specifications
before using the Meter.

When using the test leads, keep your fingers
behind the finger guards.

Do not apply more than the rated voltage, as
marked on the Meter, between the terminals or
between any terminal and grounding.

When the Meter working at an effective voltage
over 60V in DC or 30V in AC, special care should
be taken for there is danger of electric shock.
Use the proper terminals, function, and range
for your measurements.

The rotary switch should be placed in the right
position and no any changeover of range shall
be made during measurement is conducted to
prevent damage of the Meter.

Disconnect circuit power and discharge all high-
voltage capacitors before testing current,
resistance, diodes or continuity.

Replace the battery as soon as the battery
indicator Bappears. With a low battery, the Meter
might produce false readings that can lead to
electric shock and personal injury.
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Rules For Safe Operation (2)

When servicing the Meter, use only the same
model number or identical electrical specifications
replacement parts.

The internal circuit of the Meter shall not be
altered at will to avoid damage of the Meter and
any accident.

Soft cloth and mild detergent should be used
to clean the surface of the Meter when servicing.
No abrasive and solvent should be used to
prevent the surface of the Meter from corrosion,
damage and accident.

Turn off the Meter when it is not in use.

Do not use or store the Meter in an environment
of high temperature, humidity, explosive,
inflammable and strong magnetic field. The
performance of the Meter may deteriorate after
dampened.

The Meter is suitable for indoor use.
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International Electrical Symbols

AC (Alternating Current).
DC (Direct Current).

12

Grounding.

Double Insulated.

Deficiency of Power.

Fuse

B{@ @)+

Warning. Refer to the Operating Manual.

m
m

Conforms to Standards of European Union.
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The Meter Structure (see figure 1)

(figure 1)

@ LCD Display.

(2 Solar Panel.

(3 Impedance Changeover Button.
(@) Rotary Switch.

®) Input Terminals.

() Power Button.
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Rotary Switch

Below table indicated for information about the rotary

switch positions.

Rotary
Switch
Position

Function

A\

DC voltage measurement.

AC voltage measurement.

AC Current Measurement Range from
0.1pAto 10A

DC Current Measurement Range from
0.1pA to 10A

-+ : Diode test.

A : Continuity test.

Resistance measurement.

CHARGE

® 230V A~ MAX:
Charge at 220VAC.

® 12- 36V~ Charge at
12-36V

10
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Functional Buttons

Below table indicated for information about the functional
button operations.

AC voltage measurement.
()  Tumn the power on and off.

LOW imp. Impedance changeover between
400k Q 10MQ and 400kQ

11
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Display Symbols(1) (see figure 2)

5
3 .’KU &
1
(figure 2)
No. Symbol Meaning

The battery is low.

1 E AWarning: To avoid false readings,
which could lead to possible electric

shock or personal injury, replace the

battery as soon as the battery

indicator appears.
2 - Indicates negative reading.
3 - Test of diode.
4 A The continuity buzzer is on.
5 /\ | charge indicator.
CHARGE
6 ~ Indicator for AC voltage or current.

The displayed value is the mean
value.

12
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Display Symbols(2) (see figure 2)

No.

Symbol

Meaning

Q,kQ,MQ

Q: Ohm. The unit of resistance.

kQ: kilohm.1 x 10° or 1000 ohms.

MQ: Megaohm. 1 x 10° or
1,000,000 ohms.

mv, v

V:  Volts. The unit of voltage.
mV: Millivolt. 1 x 10° or 0.001 volts.

HA, MA, A

A: Amperes (amps). The unit of
current.
mA: Milliamp. 1 x 10° or 0.001
amperes.
HA: Microamp. 1x 10°or 0.000001
amperes.

13
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Measurement Operation(1)

A.DC & AC Voltage Measurement (see figure 3)

( figure 3)

AWarning

To avoid harms to you or damages to the Meter from
electric shock, please do not attempt to measure
voltages higher than 1000V DC/750V AC although
readings may be obtained.

Impedance Changeover Button turn on time must be
< 3 seconds. To avoid damages to the Meter, please
do not attempt to press the Impedance Changeover
Button when the measured voltage is higher than
250V.

The DC voltage ranges are: 200.0mV, 2.000V, 20.00V,
200.0V and 1000V.

The AC voltage ranges are: 2.000V, 20.00V, 200.0V and
750.0V.

To measure DC & AC voltage, connect the Meter as
follows:

14



Model UT90B: OPERATING MANUAL

Measurement Operation(2)

1. Insert the red test lead into the VQ-»terminal and
the black test lead into the COM terminal.

2. Set the rotary switch to an appropriate measurement
position in V&5 or Vav,

3. Connect the test leads across with the object being
measured.
The measured value shows on the display.

Note

1 When DC/AC voltage measurement has been
completed, disconnect the connection between the
testing leads and the circuit under test.

1 In each range, the Meter has an input impedance of
10MQ. This loading effect can cause measurement
errors in high impedance circuits. If the circuit
impedance is less than or equal to 10kQ, the error
is negligible (0.1% or less).

B.AC & DC Current Measurement (see figure 4)

red

(figure 4)

15
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Measurement Operation(3)

AWarning

Never attempt an in-circuit current measurement
where the open-circuit voltage between the circuit
and ground is greater than 60V.

If the fuse burns out during measurement, the Meter
may be damaged or the operator himself may be hurt.
Use proper terminals, function, and range for the
measurement. When the testing leads are connected
to the current terminals, do not parallel them across
any circuit.

The measurement ranges of AC current are: 200.0pA,
2.000mA, 20.00mA, 200.0mA and 10.00A.

The measurement ranges of DC current are: 200.0 pA,
2.000mA, 20.00mA, 200.0mA and 10.00A.

To measure current, do the following:

1. Turn off power to the circuit. Discharge all high-
voltage capacitors.

2. Insert the red test lead into the |AmMA or 10A terminal
and the black test lead into the COM terminal.

Use the 10A terminal and 10A s=5or 10A ~range if
the current value to be tested is an unknown.

3. Set the rotary switch to an appropriate measurement
position in A~v range or Asss.

4. AC current is displayed as an effective value of since
wave (mean value response).

5. Break the current path to be tested. Connect the red
test lead to the more positive side of the break and
the black test lead to the more negative side of the
break.

6. Turn on power to the circuit.

The measured value shows on the display.

16
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Measurement Operation(4)

Note

1 For safety sake, the measuring time for high current
should be less than 10 seconds for each measurement
and the interval time between 2 measurements should
be greater than 15 minutes.

I  When AC/DC current measurement has been
completed, disconnect the connection between the
testing leads and the circuit under test.

C.Test for Diodes & Continuity

AWarning

To avoid possible damage to the Meter and to the
device under test, disconnect circuit power and
discharge all high-voltage capacitors before testing
diodes and continuity.

To avoid harms to you, never attempt to measure
voltages higher than 60V DC/30V AC.

Testing Diodes (see figure 5)

(figure 5)

17
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Measurement Operation(5)

Use the diode test to check diodes, transistors, and other
semiconductor devices. The diode test sends a current
through the semiconductor junction, then measures the
voltage drop across the junction. A good silicon junction
drops between 0.5V and 0.8V.

To test a diode out of a circuit, connect the Meter as follows:
1.

Insert the red test lead into the VQ-dterminal and
the black test lead into the COM terminal.

Set the rotary switch to9 /4 .

For forward voltage drop readings on any semiconductor
component, place the red test lead on the componentis
anode and place the black test lead on the componentis
cathode.

The measured value shows on the display.

Note

In a circuit, a good diode should still produce a forward
voltage drop reading of 0.5V to 0.8V; however, the
reverse voltage drop reading can vary depending on
the resistance of other pathways between the probe tips.

Connect the test leads to the proper terminals as
said above to avoid error display. The LCD will display 1
indicating open-circuit for wrong connection. The unit
of diode is Volt (V), displaying the positive-connection
voltage-drop value.

When diode testing has been completed, disconnect

the connection between the testing leads and the
circuit under test.

18



Model UT90B: OPERATING MANUAL

Measurement Operation(6)

Testing Continuity (see figure 6)

( figure 6)

To test for continuity, connect the Meter as below:

1.

2.
3.

Insert the red test lead into the VQ - terminal and
the black test lead into the COM terminal.

Set the rotary switch to ¥ /.

Parallel connect the test leads across with the circuit
being measured.

The buzzer does not sound if the circuit is disconnected
with resistance value is > 100Q.

The buzzer sounds continuously if the circuit is in
good condition with resistance value <10Q.

The nearest circuit resistance value shows on the
display, the unit isQ.

Note

The LCD displays 1 indicating the circuit being tested
is open.

When continuity testing has been completed,
disconnect the connection between the testing leads
and the circuit under test.

19
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Measurement Operation(7)

D.Resistance Measurement (see figure7)

(figure 7)

AWarning

To avoid damages to the Meter or to the devices under
test, disconnect circuit power and discharge all the
high-voltage capacitors before measuring resistance.

To avoid harms to you, never attempt to measure
voltages higher than 60V DC/30V AC.

The resistance ranges are: 200.0Q, 2.000kQ, 20.00kQ,
200.0kQ, 2.000MQand 20.00MQ.

To measure resistance, connect the Meter as follows:

1.
2.
3.

4,

Insert the red test lead into the VQ-#terminal and
the black test lead into the COM terminal.

Set the rotary switch to Q .

Parallel connect the test leads across with the object
being measured.

The measured value shows on the display.

Note

The LCD displays 1 indicating open-circuit for the
tested resistor or the resistor value is overload.
The test leads can add 0.1Qto 0.2Q of error to

20



Model UT90B: OPERATING MANUAL

Measurement Operation(8)

resistance measurement. To obtain precision readings
in low-resistance measurement, that is the range of
200.0Q, short-circuit the input terminals beforehand
and record the reading obtained (called this reading
as X). (X) is the additional resistance from the test
lead.

Then use the equation:

measured resistance value (Y) (X) = precision
readings of resistance.

When the resistance reading 20.5Qin the short-circuit
condition, please check for loose test leads or other
reasons.

For high-resistance measurement (>1MQ), it is normal
taking several seconds to obtain a stable reading,
and it is better to choose shorter test lead.

When resistance measurement has been completed,
disconnect the connection between the testing leads
and the circuit under test.

21
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Measurement Operation(9)

E.Power Charging (see figure 8)

( figure 8)

AWarning

Start charging as soon as the power indicator E
appears. With a low battery, the Meter might produce
false readings that can lead to electric shock and
personal injury.

To avoid damage to the Meter, please do not attempt
to changeover the rotary switch during charging.

To set up charging as follows:

® Charge at 220V AC

1. Insert the red test lead into the VQ-¥terminal and
the black test lead into the COM terminal.

2. Set the rotary switch to 230V~ MAX.

3. Insert the test leadsIprobe tip into the 220V AC power
supply respectively.

A .

4. charce shows on the display.

5. The charging time is around 5 mins. Take the DC
Voltage range as an example, the continuous working
time is 290 mins.

22
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Measurement Operation(10)

® Charge at 12-36V ~

1. Insert the red test lead into the VQ- terminal and
the black test lead into the COM terminal.

Set the rotary switch to 12-36VAT .

Place the test leads[probe tip onto the 12-36V ~&

power supply respectively.

wn

cﬁ‘nas shows on the display.

The charging time is around 5 mins. Take the DC
Voltage range as an example, the continuous working
time is 290 mins

ok

® Charge by Solar Power
Charging through the solar panel from sunshine.

Remarks:

® Indicator [-8V[ on the display is rated charge voltage
(comparative value)

® When power charging has been completed, disconnect
the connection between the testing leads and the
supply power.

The Impedance Changeover Button

AWarning

To avoid damages to the Meter, do not use this Button
when the measured voltage is higher than 250V.
The turning on time of this Button must be less than
3 seconds.

To changeover the input impedance as follows:

® Press LOW imp. 400k down to switch from 10MQ
to 400kQ.

® Set free this button, the Meter defaults to 10MQ.

The POWER Button

This is a self-lock switch use to turn on or off the power
of the Meter.

23
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General Specifications(1)

Maximum Voltage between any terminals and
grounding: Refer to different range input protection
voltage.

AFuse Protection  : 315mA, 250V, fast

of uA mA terminal type, ©5x20mm

AFuse Protection  : 10A, 250V, fast

of 10A terminal type, ©5x20mm

Measurement Speed : Updates 2-3 times /second.

Maximum Display 11999,

Temperature . Operating: 0°C~40°C(32°F

~104°F).
Storage: -10°C~50°C(14°F
~122°F).

Relative Humidity 1 <75% @ 0°Cto below 30°C;
<50% @ 30°Cto 40°C.

Altitude : Operating : 2000m.
Storage: 10000m.

Power : Charge at 220VAC/50Hz/
0.35W or 12-36~Cor solar
panel.

Electro-Magnetic : When it is under 1V/m
frequency:
total accuracy = assigned
accuracy + 5% of the range.
When it is over 1V/m
frequency: there is no
assigned accuracy.

Battery Deficiency : Display g5 .

Negative reading : Display mm .

Overloading: Display 1.

Equipped with full icons display.

Manual ranging.

Polarity: Automatically display.

Dimensions (HxWxL) : 179 x 88 x 39mm.

Weight : 380g. (including holster

and battery)

24
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General Specifications(2)

1 Safety/Compliances : IEC61010: CAT. Il 1000V,
CAT. 11l 600V overvoltage
and double insulation
standard.

1 Certification . Ce

25
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Accuracy Specification(1)

Accuracy:* (a% reading + b digits),guarantee for 1 year.
Operating temperature:23°C~5'C.

Relative humidity:<75%.

Temperature coefficient: 0.1 x (specified accuracy) / 1°C.

A.DC Voltage
Range | Resolution| Accuracy gr\é?élc%gﬁ
200mV| 0.1mV 230VAC
2V 1mV +(0.5%+2
2ov [ domv ] O | 1o0ovoe
200v_1 100mV continuous.
1000V v +(0.8%+3)
Remark: Input impedance: 10MQ
B.AC Voltage
Range | Resolution| Accuracy (F?r\gteé(l:(t)igg
40~100Hz:
ooy omv—] 10850
m 100~400Hz: 1000V DC
200V | 100mV *(1. o%+1o) or 750V AC
40~100H continuous.
750V v 81 o%+5)
100~400Hz:
+(1.0%+10)
Remarks:

1 Inputimpedance: 10MQ .

1 Frequency response: 40Hz~400Hz.

1 Display effective value of sine wave (mean value
response).

26
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Accuracy Specification(2)
C. AC Current

. Overload
Range | Resolution| Accuracy Protection
200uA | O.1pA | 40~100HZ: | ¢ \q0 345ma,
2mA | TiA fgggmﬂz_ 250V, fast type,
20mA | 10pA +(1.2%+10) | ©9x20mm
200mA | 0.TmA e
40~100Hz: Fuse 10A,
10A 10mA +(2.0%+5) 250V, fast type,
100~400Hz: 05x20mm
+(2.0%+10)
Remarks:

® Frequency response: 40Hz [1400Hz.
® At 10A Range:
For continuous measurement <10 seconds and

interval not less than 15 minutes.

® |tis displayed as an effective value of sine wave
(mean value response).

D. DC Current

Range | Resolution| Accuracy gx;‘l:%gg
200,A1 0.1LA Fuse 315mA,
2mA | TpA +(1.0%+2) | 250V, fast type,
20mA 10pA © 5x20mm
200mA[ 0.TmA
Fuse 10A,
10A | 10mA *(12%+5) | 250V, fast type,
© 5x20mm
Remarks:

® At 10A Range:
For continuous measurement <10 seconds and interval
not less than 15 minutes.

27
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Accuracy Specification(3)

E. Diodes & Continuity Test

Range | Resolution Overload Protection
imvV
> 230V rms
A 1Q
Remarks:

® At Range:

Open circuit voltage approximate 3V.

® At /7 Range:
Open circuit voltage approximate 3V.
The buzzer does not sound when the resistance
value is >100Q. The circuit is disconnected.
The buzzer sounds continuously when the resistance
value is 10Q. The circuit is in good condition.
F. Resistance
: Overload
Range | Resolution|  Accuracy Protection
+(0.8%+3) +
2000 0.1 short-circuit the
input terminals
2kQ 1Q
20kQ | 100 H08%+3) | 230VMS
200kQ 100Q
2MQ 1kQ
20MQ 10kQ +(1.2%+5)
Remarks:

Open circuit voltage approximate 3V.

28
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Maintenance(1)

This section provides basic maintenance information
including battery and fuse replacement instruction.

AWarning

D

0 not attempt to repair or service your Meter unless

you are qualified to do so and have the relevant
calibration, performance test, and service information.
To avoid electrical shock or damage to the Meter, do
not get water inside the case.

A

B

. General Service

Periodically wipe the case with a damp cloth and

mild detergent. Do not use abrasives or solvents.

To clean the terminals with cotton bar with detergent,
as dirt or moisture in the terminals can affect readings.
Turn the Meter off when it is not in use and take out
the battery when not using for a long time.

Do not store the Meter in a place of humidity, high
temperature, explosive, inflammable and strong
magnetic field.

.Replacing the Fuses (see figure 9)

(figure 9)

29
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Maintenance(2)

AWarning

To avoid electrical shock or arc blast, or personal
injury or damage to the Meter, use specified fuses
ONLY in accordance with the following procedure.

To replace the Meter's fuse:

HPON =

Turn the Meter off.

Remove the holster from the Meter.

Remove all connections from the Meters terminals.
Remove the 3 screws from the case bottom, and separate
the case top from the case bottom.

Remove the fuse by gently prying one end loose, then
take out the fuse from its bracket.

Install ONLY replacement fuses with the identical type
and specification as follows and make sure the fuse is
fixed firmly in the bracket.

Fuse 1: 10A, 250V, fast type,05x20 mm.

Fuse 2: 315mA, 250V, fast type,05x20 mm.

Rejoin the case bottom and case top, and reinstall the 3
screws.

Replacement of the fuses is seldom required. Burning
of a fuse always results from improper operation.

** END **

This operating manual is subject to change without notice.
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