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1 Safety Precautions

Toe avoid personal injury and prevent damage to the instrument, be sure to use this instrument in
accordance with the manual Before fully understanding and meeting the followmg wanung,do nof
proceed to the next step.

Safety ground:
Connect the power cord of the instrument to a grounded socket. Make sure that the instrument is
rehiably grommded,

Use proper fuse:
Please use only fuses of the specified type and rating.

Proper use of lead set:

Do not use damaged or worn test lead set. When using probes, the finger should be kept behind the
finger protector of the probe. When wiring, you should connect the common line first and then connect
the charged test lead When disconnecting, disconnect the charged test lead first.

If the instrument malfunctions, do not use:

I[ts protection may be impaired, do not mstall substitute parts or conduct unauthonzed adjustment of
the instrument. Please return the instrument for repair or professional inspection to ensure their safety
[eatures.

Do not use this instrument at high temperature, or environment with explosives or strong
clectromagnetic field.

Do not change the wiring inside the instrument, so as not to cause damage to the instrument or
endanger the safety.

When measuring, you must select the correct measurement function and the measurement
range.

Before the function range is switched, disconnect the probe and the circuit under test to
prevent damage to the instrument.

Protect limils:

Without exceeding the protection limits, the protection eircuit of this instrument prevents damage to
the mstrument and shock hazard. To ensure the safe operation of the instrument, do not exceed the marked
limits for protection on front and rear panels.

IEC measurement type 1l overload protection:
To avoid the risk of electric shock, this instrument provides overload protection for the mains under
the following two conditions:
1) HI and LO input terminals under the condition of the measurement type I (as described below)
are connected to mams.
2) The maximum hine voltage of mains i1s 300 VAC.

In order to avoid blown fuse or damage to the meter, be sure to follow these tips to use the
current input terminals.

1) 10 A and 200mA mput terminals are not allowed to simultaneously connect to the current

measurement circuit.

2) Ifthe effective value of the measured current AC + DC s within the range [rom 200mA to 10 A

only 10A and LO termmnals are allowed to be used in the measurcment.

3) Before performing current measurement, be sure to select the cormrect current input termunal

according to the expected current size.
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4) The current mput to the terminal 10 A must not exceed 10A |, otherwise, the internal fuse mswde
the multimeter will blow; and the current iput to 200mA terminal must not exceed 500mA;
otherwise, the current input fuse on the rear panel will blow.

Warning:

IEC measurement type I includes the electnical device one of whose sockets on the branch circuit 1s
connected to mains. Such devices include most small apphances, test equipment, and other equipment
inserted into the branch socket.

The voltage lugher than 300 VAC can only be measured in the circut with the maimns cut ofl.
However, there 1s transient overvoltage i the circut with the maimns cut oft: This instrument can withstand
up to 2500 Vpk of occasional transient overvoltage sately. Do not use this mstrument to measure the
circunl wath a transient overvoltage lugher than ths level

This instrument can be used for such measurements: HI and LO inputs are connected to mains of
such devices (up to 300 VAC), or to the branch outlet. However, the HI and LO nputs termuinals of ths
instrument cannot be connected to the mains in the penmanently installed clectrical devices, such as the
main circuit-breaker panel, sub-panel fuse boxes, or permanently wired motors. Such devices and circuits
can easily exceed the hmit of thas mstrument [or overload protection

Environment related notes:

This mstrument complies wath the requirements on marking under WEELE Directive (2002/96 / EC),
According to the label on the instrament (see below), do not dispase the electrical / electronic equipment
along with household waste together,

Thas mstrument may contamn substances (hat might be harmiul to the environment or human health,
in order to avold the release of hazardous substances into the environment or harm to human health, we
recommend the use of appropriate methods to recycle this instrument in order to ensure that most of the
materials are reused or recyeled. For disposal or recycling related information, please contact the local
authoritics,

Instrument category:

According to Appendix 1 of the WEEE Directive, the instrument is classified as a "monitored
and controlled instrument''.

Signs on the product:

The following signs might be seen on the instrument:

e

Signal ground chassis ground High voltage Refer to Manual

Limited warranty and lability.
The company 15 responsible for free repair or replacement within one year from the date of purchase,
but does not include damage to fuse and damage caused by human factors.

2 Introduction

XXXXS551s a 5% digts, 240000 counting, dual digital benchtop true-RMS multimeter The STM32
chup and external double integral AD used by this benchtop multimeter providing accurate measurement
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and stable performance. 3.5 inch 320 * 480 high resolution TFT LCD screen makes a clear reading. rich
display, and a good visual effects. This benchtop multimeter are powered by electncity and provide
full-function, full-range overload protection. Fresh and simple design with excellent performance makes
them an ideal choice for electricians, electronics enthusiasts, engineers and colleges and universities.

2.1 Main features

® 5'4 digis, 240000 counting,

3.5-mch 320 * 480 TFT LCD.

Dual parameter display: it can display two parameters of the same input signal.

Measurement display rate: FAST (7 times / second), MID (5 times / sec). SLOW (2 times / sec).
Trigger mode: Automatic trigger, single trngger, external trigger.

Range switching mode: Auto / Manual.

12 basic measurement functions: AC and DC voltage, AC and DC current, two-wire / four-wire

resistance, period / frequency, diode, on-off test, capacitance, duty cycle.

® [CV basic accuracy: 0.01%.

® Additional functions: Data hold, data storage, data readback.

® Mathematical functions: MX+B/MAX/MIN/Average/di3/dBm/Rel/Limits Compare/ Statistics/”o/
1/X.

® Temperature: Thermocouple; K/N/R/S/T/B/E/I/WRe325/WRe526; Thermal resistance: PT 100/
TS50/ Cul00/ Cud0.

® Built-in thermocouple cold junction temperature compensation. Support Manual or Auto temperature
compensation maoge.

keys can be locked.

Open calibration function

Square wave output.

Provide system settings, can confignre the language, buzzer, screen brighiness, inferface display style.
Communication Interface: Standard: USB Device. RS232; Optional: USB Host, GPIB, LAN, WIFI,
Bluetooth

® Support SCPI protocol.

2.2 General features

Power supply voltage: 220V AC £ 10% 110V AC -+ 10% 45-65Hz.
Working environment:: 0-40°C| relative humidity <80%.

Storage environment ; -10-50"C, relative humidity <80%.
Dimensions: 265mm* 105mm*305mm(widih*height*depth).
Weight: 2.3kg,

e e P

3 Quick reference

3.1 check the accessories of the product

Confirm the following accessories of the multimeter, among which the optional accessorics are
delivered if only ordered. I any items are missing, please contacl the nearcst sales office.

. Optional accessories:
Standard accessories:

. RS232 senal line.
A pair of proes. _ | USB cable,

A double end three-wire power line. GPIB cable.

Two backup power fuse. Cable.

1Jser manual,
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Standard and optional function/information of communication interface:

Standard communication inferface USB Device, RS232
Optional communication interface GPIB, USB Host, LAN, WIF], Bluetooth
Standard function Square wave oulpul, External tngger

Table 3- 1  Standard/optional functions and communication mterfaces.

3.2 Appearance of the front panel

Front panel as shown in Figure 3- 1, the reglonal description see Table 3- 2

2 3

) 5
Figure 3- 1 Front panel diagram
NO. Descniption |
I Measurement ternimal of multimeter.
_ _2 Display screen
3 BRasic measurement function keys.
4 Amow keys. _
5 Mathematical function keys.
6 Additional function keys.
7 | Power key

Table 3- 2 Arca descnption of front panel

3.3 Display interface

100.0 %

SEHI

Figure 3-2 Interface of the display

NO. Description
I IDisplays the name of the current measurement function.
2

Display Tngeer Mode: Auto Tigger, Smgle Trigger, External Trigger.

3 Display only m automatic mode, mdicate the currently range
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4 Main display area. Displays the current measured value.

. Secondary display arca. Displays additional information about the current

' measured value,

" The configuration area of the current measurement function. Display range,

measurement speed, additional functions, local / remote information

Figure 3- 3 Description of the interface area

3.4 Keys introduction
3.4.1 Power Switch key

‘Trun On / OIF the main power.

J.4.2 Arrow keys

F
Enepr

Up ammow key. v Down arrow key. ..~ Enter key.

< 2
' Left arrow key. Right arrow key

3.4.3 Basic measurement function keys

e i
i h'.:\:"m hﬂ- L]
ﬁim DC voltage measurement key,

T
EE:.*;:;*%%
Seiidl AC voltage measurement key

[DC current measurement key.

s AC current measurement key.

sansit Dowire / 4-wire resistance measurement key.
s Capacitance measurement key.

Haiied Frequency / peniod measurement key.

SEEE Diode / on-oll' measwement key.

3.4.4 Mathmatic function keys

Statics key. In the voltage (DC voltage, AC voltage), current (DC current, AC current),

resistance (two-wire resislance, four-wire resistance), frequency, pernod, capacitance measurciment
function press the key fo turn on the statistical operation.( Contams the maximum, minimum., average,
standard deviation, number of samples, range. )

L e

el MX 1B function key combination. In the voltage (DC voltage, AC voltage), current (1XC

current, AC current), resistance (two-wire resistance, four-wire resistance), frequency, perod, capacitance
measurement function, press the key combination to turn on the MX + B measurement function. Press the
combination key again (o exit the MX + B function.

dB3 measurement key. [n the veoltage (DC voltage, AC voltage) measurement function,
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press the key, the dB value of the measured value will be displayed on the secondary display area. The
reference voltage can be modihied, the detaultis 1V

dBm measurement key. In the voltage (DC voltage, AC voltage) measurement lunction,

press the key, the dBm value of the measured value will be displayed on the secondary display area. The
reference resistance can be modified, the default 1s 600€2,

Lﬁg Relative value measurement key. In the voltage (DC voltage, AC voltage), current (DC

cumrent, AC current), resistance (Iwo-wire resistance. four-wire resistance), frequency, peniod, capacitance
measurcment function, press the key, the measured value will be subtracted from the relative value in the
secondary display arca and displayed in the mam display. le the mam value = the measured value - the
relative value. Relative value can be modified.

3.4.5 Additional function keys

T
LA Square wave output key. Press the key, a amplitude fixed, frequency adjustable square

wave will be output from the rear panel.

EEEEN
1..__@!J Dulty cycle measurement key Press the key to turn on the duty cycle measurement

function.

AL
AL

Automatic key. In manual range mode, press the key o switch to auto range. In extemal

trigger / single tngger mode, press the key to change the tngger mode 1o auto tngger.

TEIE-__ | ] ) . i
X1 Single trigger key. Press the key to change the multimeter measurement mode o single
trigger, Each time the key 1s pressed, the meter measures once and displays a reading.

e wLE—

T Save key. Press the key to save the relevant information of the current measured value;
press the key agam to exit the data save funchion.

P 4/% =3 : . : 2
V= Data read back key. Press this key to enter the data readback function. Press any of the
basic measurcment function keys to exit the data readback function. The data readback function displays
relevant information about the measured values that have been stored. Press the up / down arrow key to
select the measwred values for a specific sequence number

BT | : : . : :
Lt System settings key. Press the key to view the instrument model, serial number, version
number. but also can set the language, switch buzzer, adjust the screen brightness, switch the interface
display style,

3.4.6 Second function key combination

s RTT - 5 [ -
Giiiit w | Reading hold function key combination. Press the key combination, the instrument

readings remain unchanged, press the key combination again to exit the reading hold function.

m———

p e
LR
o s Rkt

A, B

B | Mk AC DO measurement function key combination Press the key combination to

start AC + DC signal measurement, press the key combination again to exist AC + DC measurement

[unction,

TR TG
LI e 3 : - h | | | | |
&i; Ll ‘ External trigger function key combination. Press the key combination to turm on
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the external trigger measurement mode. In this mode, when the external trigger terminal enters a negative
pulse, the meter measures once and displays a reading.

—_— | o
' "wi%Jri AUTO | Calibration function key combination. In the voltage (DC voltage, AC voltage),

%ﬁ

current (DC current, AC current), resistance { two-wire resistance, four-wire resistance), capacitance
measurement function, press the key combination to enter the corresponding calibration function. Press
any of the basic measurement function keys to exit the calibration function.

=
h”“ﬁ“ﬁ P BrF

B s il comparison function key combination. In the voltage (DC voltage, AC
voltage ) measurement function, press the key combination to turmn on the Limit companison lunction. The
Limit comparison value can be modified.

EXTT
R | Exit key. Press this key to switch from the current measurement function fo the

hasic measurement function before the last function switch.

e xgmg
RERRE S The temperature measurement function key combination. Press the key

combination to turn on the temperature measurement function. Depending on the type of temperature
sensor used, press the up / down / lel / right arrow key to select the corresponding temperature sensor
type lor temperature measurement.
LR R
g}éﬁ*ﬁ ﬁﬂs&iﬁ System help key combination. In the voltage (DC voltage, AC voltage), current
(DC current, AC current), resistance (lwo-wire resistance, four-wire resistance ), frequency, pelod,
capacitance measurement function, press the key combination to view the system help information.

3.5 Rear panel introduction

Figure 3-4 Rear panel diagram (standard part only)

NO. Description
1 Power jack: AC 220V / 50Hz power supply input socket.
2 Power fuse: 0.5A./ 250V fuse.
3 Voltage selector: 110V / 50Hz VAC or 220V / 501z VAC.
4 RS232 interface.
5 USB Device mierface.
6 Square wave outpul port,
7 External trigger measurement port.
8 Current inpuf fuse: 0.5A / 250V,

Table 3- 3 Description of the rear panel
3.6 Adjust the handle
To adjust the handle of the digital multimeter, hold the handle on both sides of the body and pull it
oulward. Then rotate the handle fo the desired position. The operation method is shown in Figure 3-5, The
multimeter can be placed as shown in Figure 3- 6, and the location of the carrying as shown in Figure 3-7,
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7 e
Tt ) i
fi%* 13;;;# E‘.’fr i if
o N s BEE sy 0 o e
: S i
Figure 3- 5 Adjust handle Figure 3- 6 Working position I'igure 3- 7 Carrying position

3.7 Turn on the multimeter

Connect the AC power supply

I Multimeter power supply can choose 110V or 220V, adjust the power supply voltage selector on
the rear panel of the multimeter according to the supply voltage.

2. Use the provided power cord to connect the multimeter to AC power.

Start the multimeter
Press the power swithch key.

If the instrument does not start normally, follow the steps below to check:

1. Check if'the power cord 1s in good contact.

2. Check 1fthe power switch key 1s pressed.

3. Check if'the power fuse has been blown, replace the fuse, it necessary.

4. If the above check 1s correct, the instnument has not yet started, please contact the relevant
departments.

4 Basic measurement function

Warning:

1) Before measunng, make sure the wiring is correct. In order to avoid damage to the multimeter,
and possible personal safety hazards, do not measure the voltage beyond the rated mput il

2) After the voltage up to 1000 VDC is measured, it 1s better 1o wail for about 2 minutes, and then
conduct the low voltage measurement with the resolution rate | to 10 pV.

3) Aller using the A input terminal for measuring high currents, 1t 1s better to wait for about 10
minutes, and then conduct the low-level DC measurements (volts, amps, or ohms) in order to
achieve accuracy. The reason 15 that measuring the thermal voltage generated by the high current
may cause errors i the low-level measurements.

4) Afier the completion of all measurements, disconnect the probe and the circut under test and
remove the probe from the input terminal of the mstrument.

5) When measuring the lugh voltage and lngh current, pay special attention to satety.

4.1 Voltage measurement

4.1.1 DC Voltage measurement

i
EH.“"’"_.:“

o

*‘W] 1o select the DC voltage measurement function. The measurement interface 1s

shown in Figure 4- 1.

2 Connect the red and black test leads to the corresponding mpul terminals as shown in Figure 4- 2.

3. Press the up / down arrow key to manually select the appropnate range or select the auto range
CEAL

mode by pressing A" press the left / nght amow key (o select the appropriate measurcment

speed.

4. Start the measurement.
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Figure 4- 1 Measurement interface IFigure 4- 2 Wiring method

Note:

1) The measured voltage value is displayed in the main display area, and the value in the secondary
display area represents the ratio of the current measured value lo the [ull scale valuc,

2) Full range input protection: 1000V DC.

4.1.2 AC voltage measurement

A L R R LR .
g e

e
e
-

|. Press E‘%hg to select the AC voltage measurement function. The measurement interface 1s

shown in Figure 4- 3.
2 Comnect the red and black test leads to the corresponding input terminals as shown in Figure 4-4.
3. Press the up / down amrow key to manually select the appropriate range or select the auto range

{ CAL
mode by pressing 4" press the left / right arrow key to select the appropriate measurement
speed.
4. Start the measurement.

B

i i
Lo
ok i
st Uk

Al rAlrags

1.00000

1. 000kHz

CAUTO: o Nlow

Figure 4- 3 Measurement mlerface Figure 4- 4 Wiring method
Note:
1) The measured voltage value is displayed in the mam display area. and the value in the secondary
display area represents the measured [requency of the current input signal.
2) To ensure accuracy, the mpul value should be greater than 10% of the range, and not lngher than
the range 01'90%
3) Full range input protection; 750V RMS.

4.2 Current measurement

Note:

1) The fuses used for low current measurement 1s 0.5A 250V and 10A 250V for high current
measurement.

2)Try to avoid high current for a long time confinuous measurement, pay atiention to the protection
of personal safety.
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3) Low current measurement in the automatic mode does not swilch to a higher current range, please

pay attention o the timely adjustment of the put terminal wiring,
4) High current measurcment in the automatic mode does not switch te a lower current range, please

pay attention to the timely adjustment of the input terminal winng,

4.2.1 DC current measurement

Hi
Bt

T
o s a : - ; s : ” :
1. Press %ii«j o select the DC current measurement function. 'The measurement sterface 18

shown i Iigure 4- 5.

Figure 4- 5 Measurement interface

Note:
The measured current value is displayed in the main display area, and the value in the secondary
display area represents the ratio of the current measured value to the full scale value.

2 Choose different test terminals according to the measurement level. See Figure 4- 6 for current of
200mA and below, and connect the red and black test leads respectively (o the proper inpui terminals,
See Figure 4- 7 for current from 200mA to 10A, and connect the red and black test leads respectively
to the proper input terminals.

3. Press the up / down arrow key to manually select the appropnate range or select the auto range

CAL

mode by pressing - *™1 press the left / right arrow key to select the appropnate measurement
speed.

4, Start the measurement.

T

ELBELE

Figure 4- 6 Winng method for low current Figure 4- 7 Winng method for high current
measurement measurement

4.2.2 AC current measurement

to select the AC current measurement function. The measwement mterface 15

shown in Figure 4- 8.
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1. 00000 ,

1. 000KI7

Figure 4- 8 Measurement interface
Note:
The measured current value is displayed in the main display area, and the value in the

secondary display arca represents the measured frequency of the current input signal.
2. Choose different test terminals according to the measurement level. See Figure 4-9 for current of
200mA and below, and connect the red and black test leads respectively to the proper input terminals.
See Figure 4- 10 for current from 200mA to 10A, and connect the red and black test leads
respectively to the proper input terminals.
3. Press the up / down arrow key to manually select the appropriate range or select the auto range

CAL |
mxde by pressing ™ press the left / right arrow key to select the appropriate imeasurement
speed.
4. Start the measurement

Figure 4- 9 Wiring method for low current Figure 4- 10 Wirmg method for high current
measurement measureiment

4.3 Resistance measurement

Note:

1) Before measuring the resistance, disconnect the circuit power and discharge all high-voltage
capacitors to avoid damages to the multimeter

2) In the case of 2-wire resistance measurement, the relative function can be considered m order to
eliminate the error caused by the lead resistance.

3) 200MCQ2 range readings beating is a normal phenomenon,

4.3.1 2-wire resistance measurement

e b

. Press #ai ﬁ to select the 2-wire resistance measurement function by default. The measurement

interface 1s shown in Figure 4- 11.

2. Connect the red and black test leads to the corresponding input terminals as shown m Figine
4-12.

3. Press the up / down arrow key to manually select the appropriate range or sclect the auto range
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! AL ' : :
mode by pressing the -~ ™1 press the left/ night arrow key to seleet the appropriate measurement

speed.
4. Start the measurement.

1. 00000

50. 0 ¥

Iigure 4- 11 Measwemenlt interface Figure 4- 12 Wirnng method
Note:
The measured resistance value 1s displayed in the main display area, and the value in the
secondary display area represents the ratio of the current measured value to the full scale value.

4.3.2 4-wire resistance measurement

i:.&;i.ﬁé TEEE
bt $g§?ﬁ.§§.

1. In the 2-wire resistance measurement function, press st again to select the 4-wire

resistance measurement funciion. The measurement interface 1s shown in Figure 4- 13.

2 Connect the red and black test leads to the conresponding mput termunals as shown in Figure
4- 14.

3. Press the up/ down arrow key to manually select the appropniate range or select the auto range

CAL
mode by pressing A1 press the left / right amrow key to select the appropniate measurement

speed.
4 Stat the measurement,

A e e
el
S

LA

CLSENEE L euT &

.....

R o b i

Figure 4- 13 Measurement interface Figure 4- 14 Winng method

Note:
The measured resistance value 1s displayed in the main display area, and the value in the
secondary display area represents the ratio of the current measured value to the tull scale value,

4.4 Frequency measurement and period measurement

4.4.1 Frequency measurement

L T L e

HesEs to select the frequency measurement function by default. The measurement

interface 1s shown in Figure 4- 15.
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2. Connect the red and black test leads to the corresponding input terminals as shown in Figure
4- 16.
3. Press the up / down arrow key to manually sclect the appropriate range or select the auto range

Al .
mode by pressing = AT

4. Start the measurement.

L owihal

Frgure 4- 15 Measurement interlace I1gure 4- 16 Winng method

4.4.2 Period measurement

function. The measurement interface is shown in Figure 4- 17.

2. Connect the red and black test leads to the corresponding input terminals as shown in Figure

4-18.

3. Press the up / down ammow key to manually select the appropnate range or select the auto range
: CAL

mode by pressing AT

4. Start the measurement.

PERIOD

Figure 4- 17 Measurement interface Frgure 4- 18 Winng method
4.5 Diode measurement and on-off measurement

Test condlitions: the forward DC current 1s approximately 1mA, and the reverse DC voltage no

higher than 3V

4.5.1 Diode measurement

. Press #5550 to select the diode measurement function by default. "OPEN" is displayed when
the voltage value 1s higher than the measunng threshold, and the measured voltage 1s displayedd
when the measured value 1s below the measuring threshold The diode threshold voltage 1s 3.2V The
measurement interface is shown in Figure 4- 19.

2. Connect the red and black test leads to the corresponding immpul tenmmals as shown i Figure

4-20)



5 1/2 Digatal Multimeter User Manual

3 Start the measwement.

o] ; T
e e e e e o A

0.57110

Figure 4- 19 Measurement mterface Figure 4- 20 Wiring method

4.5.2 On-off measurement

1. In the diode measurement function, press #4758 again to select the on-off measurement. The

measurement interface 1s shown i Figure 4-21.

2. Connect the red and black test leads to the corresponding input terminals as shown i Figure
4-22,

3. Start the measurement.

0. 10000

I'igure 4- 21 Measurement interface Figure 4- 22 Wiring method
Note:

1) When the measured resistance 1s greater than 2k, display "OPEN", less than 2k, display
readings.
2) When the measured value is lower than the set short-circuit resistance value, the buzzer sounds.
The short-circuit resistance value defaults to 30€2
3) The shori=circunt resistance value can be set by pressing the Enter key in the on-off measurement
interface and usmg the up, down, left and right direction keys to set between 0 and 2k,

4.6 Capacitance measurement

I. Press “00000 (o select the capacitance measurement function: The measurement interface is

shown in Figure 4- 23,

2. Conneet the red and black test leads to the corresponding input terminals as shown i Figure

4-24.

3. Press the up/ down arrow key to manually select the appropniate range or scelect the auto range
oA :

mode by pressing ™1 press the left / right arrow key to select the appropnate measurement

speed..

4, Start the measuwrement.



5 1/2 Digital Multuimeter User Manual

ARG !:: law

Figure 4- 23 Measurement interface Figure 4- 24 Winng method

Note:
4) The measured capacitance value is displayed in the main display area, and the value in the
secondary displayed area represents the ratio ol the current measured value to the full scale valuc,

5) When measuring large capacitance, the measwrement time is slightly longer due to the charge
and discharge of the capacitor

4.7 Duty cycle measurement

oy |
I. Press "™ o select the duty cycle measurement function. The measurement interface 18

shown m Figure 4- 25,

2. Connect the red and black test leads to the corresponding input terminals as shown in Figure
4- 26.

3. Start the measwement,

e .['jLz | T. -

MRV E

T |

e e e e e o
FELG, = grrrEen
LD R
B o
S, fot " R R L E U e 5 L, LT,

s " L LK

aaaaaaaaaaaaaaaaaaaaaa

G Ly

Figure 4- 25 Measurement interface Figure 4- 26 Wiring method

5 Additional measurement function

5.1 Statistics

In the voltage (DC voltage, AC voltage), current (DC current, AC current), resistance ( 2-wire
resistance, 4-wire resistance ), frequency, perod, capacitance measurement function:

Press E&iiit 1o tum on the statistical operation, as shown in Figure 5- 1, Press the key again to exit

statistical operation.
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Max : 100, 001kE Average: 100, 000k0
M1n 099, 999kQ St dev:(. ﬁ{]ﬂ Tkl

200ka  Slow  Stats  Clear . lacal

Figure 5- | Statistic measurement interface

Note:

Iy When the statistical function is turned on, the maximum, mimmum, average, he standard

deviation, the number of samples, and the range(the subtract between the maximum value and the
miminuim value) 1s displayed sunultaneously.
2) To re-statistics, you can press the clear sofikey.

5.2 MX+B

In the voltage (DC voltage, AC voltage). current (DC current, AC current), resistance ( 2-wire
resistance, 4-wire resistance), lrequency, penod, capacitance measurement function:

e , o - '
Press et key to select the MX + B function, as shown in Figure 5-2. Press the key again 1o exit

the MX | B hunclion.

Note:

1) Formula: Y=M * X + B, where Y is the value displayed in the secondary display arca. M isa
monomial coefficient, B is a constant.

2) Inthe interface shown in Figure 5-2. press the Enter key to call up the M value modification

interface, as shown in I'igure 5- 3. The value of M can be modified by the use of up / down / left/
right arrow key.

3) In the mterface shown in Figure 5- 3, press the Enter key to call up the B value modification
interface. The value of B can be modified by the use ofup / down / lefl / nght arrow key:.

1.20000 . I 1.20000 .

Y: 1.20000 [N  M:+001. 000

MO Slew MX 4B Losal

Figure 5-2 MX I B measurement interface I“igure 5- 3 M value modified mterface

5.3 dB and dBm

In the voltage (DC voltage, AC voltage ) measurement function:

E-Q E? ‘*{” | ixpl s R

I. Press 85 fo select the dI3 measurement function, as shown in Figure 5-4. Press gm’“‘-ﬂfg

----------------- Sl
2. Press m"“‘”’g o select the dBm measurement function, as shown in F l“un: 5- 0. Press E’“airﬂ
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agam (o exil the dBm measurement function.

3. Inthe interface shown in Figure 5-4, press the Enter key to call up the dBB relerence voltage
setting interface. The up / down/ left / right array key can be used to modify the value of the dB
reterence voltage, as shown m Iigure 5-5.

4. Inthe interface shown in Figure 5- 6, press the Enter key to call up the dBm reference voltage
setting interface. The up / down/ left / right array key can be used to modify the value of the dBm
reference voltage, as shown in Figure 3-7.

2. OOOOOV

6. 0248

CAUTO Blow. o dB E'j.-'ﬁ IV o bocal

1. 00000 v

10. 00dBm

 Blew dBm 100G Loeal

Figure 5- 6 dBm measurement interface

1. 00000 v

1000

Figure 5- 5 dB reference voltage modilied Figure 5- 7 dBm reference resistance modified
interface interface
Note:

1) dBm = 10*1og10 |{ Ve /R )/0.001], where Vi 15 the measured value displayed in the main
display area (in the case of a millivolt range, Ve, 1S the measured value divided by 1000), R 1s the
relerence resistance and defaults to 600€2,
2) dB = 20*log 10{ View' Vi), Where Ve 18 the measured value displayed in the main display arca
(in the case of a millivolt range, Ve, 18 the measured value divided by 1000), Vi ts the reference
voltage and defaults to 1V,
5.4 REL
In the voltage (DC voltage, AC voltage), current (1DC current, AC current), resistance (2-wire
r{:ﬁistmwc, d4-wire resislance), liequency, penod, capacitance measurement function:

A
«exu A

E| UL
£ 5 . : . - - o :
Press =i il to select the REL function, as shown in Figure 5- 8, Press E’ﬁhf-mi agam 1o exit the
REL function.
In the mterface of Figure 5- 8, press the Enter key to call up the relative value setting miertace. The up
/ down / left / right arrow key can be used to modify the relative value, as shown n Figure 5-9
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1. 20000 ,

0. 20000 .

1. 0000 v

Figure 5- 8 REL measurement interface Figure 5-9 Relative value setting interface

Pass/Fail

In the voltage (DC voltage, AC voltage) measurement function;

5.

LN

i BN
1. Press foumdiii+i  swe. key combination to select the Limits Compare operation, as shown in

Figure 5- 10. Press the key combmation again to exit the COMP HI function.
2. In the Limit comparison interface shown in Figure 5- 10, press the Linler key to call up the upper
limit setting interface. The up / down/ left / right arrow key can be used to modify the upper limit, as

shown in Figure 5- 11,
3. Inthe upper hmit setting nterface, press the Enter key to call up the lower limit setting interface.

The up / down/ left / right arrow key can be used to modify the lower limit valuc.

0. 80000

1. 00000 v

R ROR R

Figure 5- 10 Linuts companson mterface Figure 5- 11 Upper limut setting interface

Note:
When the measured value exceeds the upper limut or below the lower limit, the buzzer alarms. When

the measured value is restored below the upper limit or above the lower limit, the buzzer no longer alarms.

5.6 1/X

[n the voltage (DC voltage, AC voltage), current (DC current, AC current), resistance {2-wire

resistance, 4-wire resistance), frequency, period, capacitance measurement function:

b s e

e b ) 1%

R }\.:'! #
) o

Press S 4 " key combination to select the inverse operation, as shown in Figure 5- 12,

Press the key combination again to exit the inverse operation.
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2. OOOOOv

0. 50000

Figure 5- 12 Inverse operation mterface

Note:
The inverse [unchion calculates the inverse of the current measured value,

5.7 Data storage and readback

In the voltage (DC voltage, AC vollage), current (DC current, AC current), resistance (2-wire
resistance, 4-wire resistance ), frequency, period, capacitance measurement function:
B/E FiF

|. Press - SE g select the save function, as shown i Figure 5- 13, Press — **%0 again to exi

the save function.

TR T
2. Press © " jo view the saved data, as shown in Figure 5- 14, Press "™ agam to exit the

data readback function.

I'.L"l.i‘

1..19999 v 1. 20000 .

010 015

Figure 5- 13 Data save function Figure 5- 14 Data readback function
Note:
1) The save function saves the function name, tngger mode, range mode, display range, sampling
rate, measured value, efc. under the measurement funclion
2) In the data readback function, the up/ down arrow key can be used to view the relevant
information of the saved measured value m turn.
3) The save function can save up to 600 scts of data at the same time. If more than 600 groups, the
earliest saved data will be discarded in turn.
5.8 Temperature
pasas
Press %as:sﬂh + i key combmation 1o select the temperature measurement function, as shown
in Figure 5- 15 and Figure 5- 16,
Note:
1) Thermocouples and thermal resistors can be used in the temperature measurement function.
Available thermocouple types are K. N, R, ST, B, 15, 1, WRe325 and WRe326. Available thermal
resistors types are - PT100, PT50, Cul00, Cus0.

2) The measurable temperature range depends on the type of temperature sensor used The

I'Far
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instrument has been set within the various types of sensors within the full range of temperature data,
theoretically can measurc the full range of temperature.

3) In the mterface shown in Figure 5- 15, press the left / right amow key lo switch the type of
temperature sensor. Such as thermocouple, thermal resistance. Press the up / down arrow key to
switch between the same type of temperature sensor. Such as K-type, N-type thermocouple and so
on

1) In the interface shown in Figure 5- 16, press the Enter key to manually adjust the thermocouple
cold junction temperature value, but can also by the internal thermistor automatically cold junction

temperature compensation.

025. 81« 032. 87

Figure 5- 15 Thermal resistance temperature Figure 5- 16 Thermocouple temperature

measurement measurement

6 System settings

EX1T .
Press 51 to enter the system selting interface, as shown in Figure 6- 1. In this inferface, you can

view the instrument model, sertal number, version number, you can also set the language of the system.
switch the buzzer, adjust the screen brightness, switch the interface display style by the up / down / lefl /

right arrow key.
.m:‘:i'-’s-.:lnfn
Serial: 08401545100

Version' V1.00. 1503, 001
® |anguage: English

Beep: Open
Interface; Stvle Six

Figure 6- | System settings interface

6.1 Language switch

In the interface shown in Figure 6- 1, press the up / down arrow key to move the dot cursor to
"Language”, press the lefi / right arrow key fo set the system language.
6.2 Buzzer switch

In the interface shown m Figure 6- 1, press the up/ down arrow key to move the dot cursor to
"Buzzer”, press the left / right arrow key to switch the buzzer
6.3 Screen brightness adjustment

In the interface shown in Figure 6- 1, press the up / down arrow key to move the dot cursor to "Light",
press the left / night arrow key to adjust the screen brightness percentage.

6.4 Interface style selection
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In the interface shown mn Figure 6- 1, press the up / down arrow key to move the dot cursor to

"Interface”, press the lefl / nght arrow key to switch the display style of the interface.

7 Technical indicators

® Accuracy: H{a%reading + digils), guaranteed period of one year

~1 @ ® @ @

Note:

Ambient temperature: 18-28C.
Ambient humidity; 75%RH.

Temperature coetticient: 0.1* (Accuracy ) 'C.
Preheating tume: 30 munutes.

.1 DC Voltage

Range Accuracy Resolution

200mV 0.001mV

2V +0.01%+3) 0.00001V

20V 0.0001V

200V 0.001V

+0.015%+3)

1000V 001V

Table 7-1  DC Volage range indicators

1) Full range overload protection: 1000V. Except DCV 1000V range, all other ranges are 120%

OVEITagnc,

2) 200mV range and 2V range input impedance > 1GE), other ranges input impedance: 10ML2.

7.2 AC Voltage(True RMS)

Accuracy _
Range = Resolution
20Hz-5kHz 5-30kHz 30-50kHz 50-100kHz
200mV | +0.3%+50) +0.5%+100) H 1%%+200) H(2%1200) | 0.00ImV
2V | H0.3%+30) +H0.53%+100) +{1%+200) +(2%+200) 0.00001V
20V | 0 3%+50) +0.8%+100) | H2.5%+200) +H(5%+200) 00001V
200V | 40.3%150) H0.8%+100) - - 0.001V
200 Lz~ 1Kkl I: ~2kHez - -
ysin |28 T i 001V
HO.5%+100) | +0.8%+100) - -
Table 7-2  AC Vollage range mdicators
Note:

1) Except AC750V range, all other ranges are 120% overrange.
2) Full range overload protection: 750V RMS.
3) Input impedance; 1ML,

7.3 DC Current

Range Accuracy Resolution
200uA 0.001pA
2mA  0.00001mA
20mA | 4(0.04%+10) 0.0001mA
200mA 000 ImA
2A 0.00001A
1A +{0.2%+20) 0.0001A

Table 7-3  DC Current range indicators
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7.4 AC Current(Z0Hz~10kHz)

7.5 Resistance

Note;

Range Accuracy Resolution
200pA 0.00]1pA
2ZmA 000001 mA
20mA H0.2%+100) 0.0001mA
200mA 0.001mA
2A 0.00001A
10A H0.8%+100) 0.0001A

Table 7-4  AC Current range indicators

Range Accuracy Resolution
20002 0.001Q2
i H0.015%+3) shoties ok
20k2 (0.0001kO
200k0) 0.001kQ2
2MQ) 1(0.03%15) (0.0000TMO
20MQ +(0. 1%+10) 0.0001M02
200MQ2 H5%+20) 0.001 M2

Table 7-5 Resistance range indicators

For range below 200MX£), the open circunt voltage 1s about 3V

7.6 Capacitance

7.7 Frequency

Range Accuracy Resolution
2nF 1(2%15) 0.001nF
20nl 0.01nk
200nF 0. InF
2uk +(1%+5) 0.001pF
20uF 0.01uF
200uF 0. 1pF
2mF (2%+5) 0.001ml’
10mF 0.01lmF

Table 7-6  Capacitance range indicators

Range Accuracy Resolution
20Hz 00001Hz
200Hz 0.001Hz
2kl iz 0.00001kHz
20kHz |  H0.005%+3) 0.0001kHz
200k 1z 0.001kHz
2MHz 0.00001 MHz
20MHz 0.0001MHz

Table 7-7 Frequency range indicators
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Note:
The minimum frequency that can be measured 1s 1 Hz
7.8 Diode
Range Input protection Description
0-2V 250Vp Input Current 1s about 0.75mA..
Table 7-8  Diode measurement indicator
Note:

Open circuit voltage 1s about 3.2V,
7.9 Conductance

Range

Resolution

Input protection

Description

0 00TkE2

250Vp

Wlhien the measured resistance is less than
3002, the buzzer sounds; when the reading 1s
less than 2K, "-OL-" 1s displayed when it
exceeds. The threshold resistance can be set
in the range of 0 to 2k

Note:

Table 7-9  Conductance measurement indicator

Open circuit voltage 1s about 3.2V,
7.10 Duty Cycle

Range

Accuracy Resolution

5 0% —95.0%

+(3%+20) (.001

Table 7- 10

7.11 Temperature

Duty cycle measurement indicator

The range and error of the temperature measurement depends on the temperature sensor used. The
temperature display accuracy 15 0.01 °C,| the calenlation crror is less than 0.005%.

8 Calibration

Note:

1) Betore cahibration, 11 1s required to preheat the instrument for more than 30 minutes. The
accuacy of the standard source must be better than 3 ~ 5 times the accuracy of the cahbrated

nstrument.

2) After a specific range was calibrated, the calibration data is immediately written to FLASH. So

you can just cahbrate a separate range,
3) Inorder to prevent inaccurate calibration due to wrong operation, 11 1s required 1o enler a

password before the calibration.
4) You can enter the calibration interface afier input the correct password. Take the interface of

DCV cahbration as an example
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200mV . Slow . Inpht (mV

Iigure 8- 1 Calibration inferface

NO, Description
I Indicates the currently calibrated function.
2 [ndicates the current calibration range.
= Indicates the value of the standard source that needs to be entered.
4 Used to enter true values. The arrow keys can be used to modify this value.
3 Current measured value.

Table 8- 1 Calibration interface descnption

8.1 DC voltage calibration

Two ways to enter the DC voltage calibration:

: _ ?W—.“?’E’?a 1E o TS
1. Inthe DC voltage measurement function, press gmé’f | -uurr| key combination, and enter the

correct password.

2 Send the corresponding SCPI istruction to muitimeter

Through the panel button to enter the DX voltage calibration function, the start calibration range is
the display range before switch. If the calibration function is entered by remote command., the calibration
start range is the minimum display range for DC voltage measurement. For example, the mimmun display
range m DC voltage measurement 1s 200V, so the calibration start range 1s 200mValler a remote

instruchion.

200mYV calibration steps:

1. Enter OmV according fo the prompt of zone 3 in Figure 8- 1. Press Enter key afler the measured

value inarea 5 is stable.

2. Enter-200mV according to the prompt of zone 3 i Figure 8- 1. Press Enter key atler the

measured value 15 stable

3. Enter 200mV according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the

measured value 1s stable.

4 The calibration program jump to 2V range automatically

At this point, 200mV range calibration is completed, the calibration data written to FLASH. 1f the
calibration function 1s exited at this time, a separate calibration of 200mV 1s completed.

2V calibration steps:

1. Enter 0V according to the prompt of zone 3 in Figure 8- |. Press Enter key after the measured
value marea S 15 stable

2 Enfer-0.5V according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the measured
value 1s stable.

3. Enter-1V according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the measured
value 1s stable.
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4 Enter-1.6V according to the prompt of zone 3 in Figure 8- 1. Press Enter key afier the measured

value is stable.

5. Enter-2.2V according to the prompt of zone 3 m Figure 8- 1. Press Enter key aller the measured

value 15 stable.

6. Enter 2V according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the measured

value 1s stable.

7. The cahbration program jump to 20V range automatically,

At this point, 2V range calibration 1s completed, the ealibration data written to FLLASH. You can
press any of the basic function keys to exit the calibration function, or you can choose to continue

calibrating the next range.

20V calibration steps:

| Enter OV according to the prompt of zonc 3 in Figure 8- | Press Enfer key after the measured
value in area 5 is stable.

2. Enter 20V according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the measured
value 1s stable.

3. The calibration program jump to 200V range automatically.
At this pomt, 20V range calibration is completed, the calibration data wntien to FLASH. You can

press any of the basic lunchon keys o exat the calibration [unction, or you can choose 1o continue

cahibrating the next range.

200V calibration steps:

1. Enter 0V according to the prompt of zone 3 m igure 8- 1. Press Enler key afler the measured
value i area 5 1s stable

2 Enter 200V according to the prompt ot zone 3 1in Figure 8- 1. Press Enter key after the measured

value is stable.

3 T'he calibration program yjump to 1000V range automatically.

At thus point, 200V range calibration i1s completed, the calibration data written to FLASH. You can
press any of the basic function keys to exit the calibration funciion, or you can choose to continue
calibrating the next range.

LKV calibration steps:

. Enter 0V according to the prompt of zone 3 in Figure 8- 1. Press Enter key after the measured
value m area 5 15 stable.

2. Enter 1000V according to the prompt of zone 3 i Figure 8- 1. Press Enter key afier the measured
value is stable.

3. Arca4 shows "OK"

At thus pomnt, the DC voltage calibration 1s completed. The calibration completion imterface 1s shown

in Frgure 8- 2. At this tune, you can press any of the basic function keys 1o exit the calibration function.

Iigure 8- 2 DC voltage calibration 1s completed

8.2 AC voltage calibration
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AC voltage calibration is more cumbersome, calibration by user 1s not recommend. If you has the
ability and conditions for cahbration, please refer to the AC voltage measurement for wiring, calibration
steps refer to the DC voltage calibration.

8.3 DC current calibration
Please refer to the DC current measurement for wiring, calibiation steps refer to the DC voltage
calibration.

Two ways to enter the DC current calibration:
o o
1. Inthe DC current measurement function, press the @258 + . 0] key combination, and
correctly enter the calibration password to enter the DC current calibration function. In this way. you
can starl cahbration from any range or calibrate a particular range _
2. The DC current calibration function can also be entered via a specific remote command. In this
way, calibration can only be started from the mimimum range.

The calibration values that need to be entered for each range are shown helow:
200pA range need to enter 0 pA and 200 pA total of two values.

2mA range need to enter 0 mA and 2 mA total of two values,

20mA range need to enter 0 mA and 20 mA total of two values.

200mA range need to enter 0 mA and 200 mA total of two values.

2A file need to enter 1) A and 2 A total of two values.

SoE e N

Warning:

DC current calibration, when the range is switched from 200mA to 2A, fo ensure that the multimeter
and personal safety. please promptly adjust the input terminal wiring.
8.4 AC current calibration

Please refer to the AC current measurement for wiring, calibration steps refer to the DC voltage
calibration
Two ways to enter the AC current calibration:

B
F ?

T (AL
. . . By - . :
1. Inthe AC current measurement function, press the %12{;&,; | YT Key combimation, and
comrectly enter the cahibration password to enter the AC current calibration function. In this way, you
can start calibration from any range or calibrate a particular range
2. The AC current calibration function can also be entered via a specific remote command. In this
way, calibration can only be started from the minimum range.

The calibration values that need to be entered for each range are shown below:

200 A range need fo enier O pA and 200 pA total of two values.

2mA range need to enter 0 mA and 2 mA total of two values.

20mA range need to enter 0 mA and 20 mA total of two values

200mA range need to enter 0 mA and 200 mA total of two values.

2A range need to enter 0. 2A, 0.4A_06A, 0.8A, 1A, 1.2A, 1 4A, 1. 6A. 1 8A and 2A total ol ten
values.

USSR S

6. 10A range need to enter 1A and 2A total of two values.
The frequency of the above calibiation values is 1kHz.

Warning:
AC current calibration, when the range is switched from 200mA to 2A, to ensure (hat the multimeter
and personal salety, please prompily adjust the input terminal wiring.

8.5 Resistance calibration
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Please refer to the resistance measurement for wining, calibration steps refer (o the DC voltage
calibration

Two ways to enter the resistance calibration:

R

dE ]

CEAlL _
I In the resistance measurement function, press the #EsEd + *“"“| key combination, and

correctly enler the cahbration password to enter the resistance calibration function In this way, you
can start calibration from any range or calibrale a parficular range.

2. The resistance calibration function can also be entered via a specific remote command. In this
way, calibration can only be started from the minimum range.

The calibration values that need to be entered for each range are shown below:
200 €2 range need to enter 0 €3, 100 3, 19002 total of three values.

2 k€2 range need to enter 0 k€Y, 1 k€2, 1 9k total of three values.

20 k) range need to enter 0 k€, 10 k€2, 19K€2 total of three values

200 k€2 range need to enter 0 k€2, 100 k€2, 190k€2 total of three values

2 ML range need to enter 0 ML), 1 ML), 1.9MIQ total of three values.

20 M2 range need to enter 0 MO, 10 ML), TOMC total of three values.

200 M2 range need to enter 0 MQ, 100 M2, 200MC total of three values.

NSV

Note:

1) 2-wre resistance / 4-ware resistance are required to be calibrated.

2) The calibration procedure is carmied out [rom low to lngh range.

3) When the calibration is completed and the next range is switched, the calibration data for that

range has been saved and the calibration procedure can be exited at any time.
8.6 Capacitance calibration

Please reler to the capacitance measurement for wiring, calibration steps refer to the DC voltage
calibration.

Two ways to enter the capacitance calibration:

: L2 Sewe) i R _
I. Inthe capacitance measurement function, press the S e | key combination, and

correcily enter the calibration password to enter the capacitance calibration function. In this way, you
can start cahibration from any range or calibrate a particular range.

2. The capacitance cahibration function can also be entered via a specific remote command In this
way, calibration can only be started from the mimimum range.

The calibration values that need to be entered for each range are shown below:
- 2 nlf range need to enter 0 nF and 2 nF total of two values.
20 nF range need to enter O nkF and 20 nF total of two values.
. 200 nF range need to enter O nk and 200 nl* total of two values,

20 plf range need to enter O pF and 20 pF total of two values.

I
I

2

3

4. 2 uF range need to enter 0 pF and 2 pF total of two values

5

6. 200 pF range nced to enter O pl and 200 pF total of two values.
7

. 2 mF range need to enter O mF and 2 mF total of two values.
& 10 mk range need to enter 0 mF and 10 mF total of two values

9 Communication Interface

R5232 interface connection settings:
The multimeter can be connected (o the computer via a male and female parallel serial cable
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RS232 mterface baud rate, data bit, stop bit can be set as shown in Figure 9- |

ffffffffff

i i L

4
Port: iCOM3......... el
Baud Rate! (115200 vl
Farity Bit E.mﬁ.:.ﬂ::.;:.:::;:::".::' AR
Nata Bit: RE e e
= BRI ,
stop Bit: Dcicii -

I'igure 9- 1 Senal port configuration

USB Device interface

The multimeter can be connected to the computer via the USB cable.

Before using USB, install the USB-1o-senal driver of STM32 on PC.

Please turn on the power before connecting the multimeter with the USB cable.

USB Host interface

USE Host imterface can make the multimeter with U disk function. U disk can be used in the
multimeter screenshots

GPIB, LAN, WIFI, Buletoothcan be used m multimeter communication with other devices. send
the multimeter measurements to other devices.

10 Related software installation and use

(See the Operating Instructions in the software CI) attached )

11 Maintenance and upkeep

11.1 General maintenance and repair

Multimeter is a precision measuring instrument, please keep the instrument clean, tidy and gently.

About one vear after the instrument is used, recalibrate the instrinment to ensure that the indicators
meel the requirements.

[f the recalibration or repair of the mstrument 1s needed, send 1t back to the manufacturer or dealer,
and to have it repaired or calibrated by a qualified professional

11.2 Replace the fuse

I'use stallation location can refer to the Figure 3-4, one for the power fuse, one for the current fuse

Fuse tube specifications:
0.5A L 250V fast-blow fuse. fuse specification i1s @5x20mm

Steps:

Tum off the power and unplug the power cord.

I"ind the location of the fuse, remove the blown fuse according to the prompts on the instrument.
Replace the fuse, and mstall the new luse
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