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Notice to users

@This manual provides a detailed introductions to the product. Please read this
manual carefully ensure obtain the best state of the product.

@Do not use the instrument in flammable and explosive environments.

@Waste batteries and instruments cannot be disposed of together with
household waste. Please dispose of them in accordance with relevant
national or local laws and regulations.

@If there are any quality issues with the device or if you have any questions
about using the device, please contact “FNIRSI” online customer service and
we will solve it for you in the first time.

1.Product Introduction

FNIRSI-2C23T is a fully functional, highly practical, three in one dual channel
digital oscilloscope designed for the maintenance industry and development
industry launched by FNIRSI. This device is equipped with three main functions
of oscilloscope, multimeter, and signal generator. The Oscilloscope adopts
FPGA+MCU+ADC hardware architecture, with a sampling rate of 50MS/s, 10Mhz
analog bandwidth, built-in high-voltage protection module, maximum support
measurement of peak voltage of & 400V; Support for saving and viewing
waveform screenshots for analysis .The multimeter has a 4-digit 10000 point
true effective value and supports AC/DC voltage and current measurement, as
well as capacitance, resistance, diode, on/off and other measurement functions.
Whether used by professionals, factories, schools, enthusiasts, or families, it is
an ideal multi-functional instrument. Equipped with a built-in DDS function
signal generator, it can output 7 types of function signals, with a maximum
output of 2MHz for all signals and a step of 1Hz; The output frequency,
amplitude, and duty cycle are adjustable. Using a 2.8 inch 320 * 240 resolution
high-definition LCD display screen with a built-in 3000mAh rechargeable lithium
battery, the standby time can reach up to 6 H. Provide users with more and
stronger practical functions in a compact size, while also having good portabili-
ty.
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3.Device Parameter

e
Display screen 2.8inch HD color screen
Resolution ratio 3207240

Charging specifications | TYPE-C (5V/1A)

Battery 3000mAh lithium battery

Oscilloscope, Signal generator, Multimeter

Support functions (view functional parameters for details)

Standby time 6h (laboratory theoretical maximum)
Product volume 167*89*35mm
Weight 300g

o

4.Buttons & Functions Introduction

4 N
Button | Operation Function
Q) Short press Power on /OFF
MENU Short press Home page (function selection page)
When it is currently CH1: CH1 setting
CH1 Short press When it is currently CH2: switch to CH1
When it is currently CH2: CH2 setting
\_ CH2 Short press When itis currently CHL: switthto CH2 )
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Button

Operation

Function

AUTO

Short press

AUTO

Long press

Baseline correction

1»

Short press

Running stop

Long press 50% centered
Short press Save
SAVE
Long press Enter the Nine Palace Grid
D_,;v.] Short press Waveform movement
MOVE
Long press Quick access to the oscilloscope
= Short press Trigger Movement
CURSOR
Long press Quick access to signal generator
Short press Trigger settings
TRIGGER ] ]
Long press Quick access to the multimeter
° Short press Parameter selection
PRM L Show measurement parameters/
\_ Ong press Hide measurement parameters Y,

*%The baseline calibration process takes a long time, please be patient and do
not operate the equipment during the calibration process. If the equipment is
accidentally operated and the calibration is interrupted, please recalibrate.
(Baseline calibration requires removing the probe)
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DOperation pause indication:Press the button " ’ to pause the waveform
@ . and then press the waveform acquisition button againto run @ .

2)Time base:50ns-10s, in no other modes on the oscilloscope page, press the
left and right direction keys to adjust the time base.

3) Indicates the current operating channel:Short press CH1 and CH2
switching, indicating that the direction key is the waveform of the moving
channel.

4Function model generator interface status prompt:There are 8

states:OFF,sine wave -,square wave - Jtriangular wave - Jfull
wave- ,halfwave- ,noise Wave- ,and DC - .

5Battery indicator light:Full [@_} and low battery [} . When the battery
level is low, a pop-up window will prompt that the battery level is low, and it
will automatically shut down after the countdown ends
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©Trigger level: Trigger voltage condition, short press the

=«

cursor to adjust the

trigger cursor. The interface appears <= ,indicating the adjustment of the
trigger voltage. At this point, short press the up and down buttons of the

direction keys to adjust the trigger.

QJ

Oscilloscope channel 1 setting:

When the operating channel is

in use, short press CH1 to switch
4 When the operatingis
in use, short press CH1 will pop up
a window to set the switch,
magnification (X1, X10), and
coupling (AC, DC) of oscilloscope
channel 1, as shown in the figure. At
this point, press the direction keys
to set up, down, left, and right.

®)

Oscilloscope channel 2 setting:When
operating the channel is in
use short press CH2  toswitch
[ \when operating the channel
CH2 , short pressing CH2 will
pop up a window to set the switch,
magnification (X1, X10), and
coupling (AC, DC) of oscilloscope
channel 2, as shown in the figure. At
this point, press the direction keys
to set up, down, left, and right.
9Trigger setting:Used to set the
trigger mode, trigger channel, and
tri t . Short
rigger type. Short press R
to pop up the settings, as shown in
the figure. At this point, press the
direction key to set up, down, left,

and right.
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i0Channel 1 waveform:When operating the [ ;38 , short press I\;IW]E to set
the movement waveform, the interface appears represent waveform
movement, and use the up and down buttons on the direction keys to move

channel 1 waveform.

A
=)
aChannel 2 waveform:When operating the ,short press Move toset
the movement waveform, the interface appears represent waveform

movement, and use the up and down buttons on the direction keys to move
channel 2 waveform.

@Left and right cursors: Short press Dh;lalE ,the interface appears 4-I-> rep-
resent waveform movement, use direction keys left and right buttons to move

the cursor.

(13 Parameter measurement display:Short  [ECIEEISIENCI

press —O= topop up and set the
parameters to be measured, as
shown in the figure. Long

o_ .
press —O—=  all measurements will

not be made, and the measured i1 |NEER Vmin Vmax  Vmin
Vavg Vpp Vrms Vavg Vpp Vrms
Freq Peri Duty Freq Peri Duty
the interface. 100mV XI0AC @ AUTO ¥ CH1  100mV X10 AC

1.3 Oscilloscope - waveform screenshot saving

(Wsave screenshot:Short press SAVE  [[EEETSIR N
and a pop-up prompt will pop up
LSavingm saving, as shown in
the right image; Expected to pop up
Saved savesuccessfullyin
2 seconds. At this point, the
waveform interface has stored
images in BMP format, and the
image name will be named "img _  |RRARS TNt P Xo S A S WX
number". It can be viewed and
deleted by the machine itself, or
inserted into TYPEC to connect to
the computer for viewing.

parameters will not be displayed in
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@View screenshot:Long press SAVE to enter the view saved waveform

screenshot page, and press I I ’ to enter the saved waveform screenshot

interface, % (2 o X\ ,corresponds to the four

I = o—
=) =« o =0 When selecting
MOVE CURSOR TRIGGER PRM
multiple waveforms, the direction keys select the corresponding waveform,

and the | | B> button selects it.

buttons in sequence

The storage is full and must be manually deleted before saving again.

1.4 Oscilloscope - Parameters

N

Channel Dual channel

Sample rate 50M

Analog bandwidth 10M(dual channelindependent 10M)

Storage depth 32kb
Impedance 1MQ
Time Base Range 50ns-10s

Vertical sensitivity

20mV/div-10V/div (X1)

Maximum measured voltage | £400V
Trigger mode AUTO/Normal/Single
Trigger type Rising edge, Falling edge
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Display mode YT/Scroll

Coupling method AC/DC

Save waveform screenshot Yes

Export waveform images Yes

2.1 Function Signal Generator - Key Description

Ve

Button | Operation Function

(I) Short press Power on/OFF

MENU | Shortpress | Home page (function selection page)

1n» Short press Running stop

»Z)
MOVE Long press Quick access to the oscilloscope
e . .
CL%R Long press Quick access to signal generator
| TRIGGER Long press Quick access to the multimeter

10




2.2 Function Signal Generator - Interface Description

Duty 05.00 % @&
AMP 3.0 V

DOutput status indication:When the corresponding waveform setting is not
selected, press | | ’ to turn on/off the waveform, as shown in the figure

2)Battery indicator light: Full lll_pand low battery [__}. When the battery
level is low, a pop-up window will prompt that the battery level is low, and it
will automatically shut down after the countdown ends.

3There are 7 types of output waveform selection:Sine wave, square wave,
triangular wave, full wave, half wave, noise wave, and DC.

@Waveform diagram.

5Parameters for waveform adjustment: Sine wave (frequency, duty cycle,
amplitude), square wave (frequency, duty cycle, amplitude), triangular wave
(frequency, duty cycle, amplitude), full wave (frequency, amplitude), half
wave (frequency, amplitude), noise wave (frequency, amplitude), DC
(amplitude)

11



Operation: First press the direction keys up and down to select the output
waveform, and then press the right button of the direction keys to enter
the waveform setting parameters (complete the setting by adjusting the
direction keys)

2.3 Function Signal Generator - Parameters

(" R
Channel Single channel
Frequency 1Hz-2MHz
Amplitude 0.1-3.3V )

3.1 Digital Multimeter - Key Description

(¢ . R
Button | Operation Function
(I) Short press Power on /OFF
MENU Short press Home page (function selection page
AUTO Short press Automatic measurement
" ’ Short press Data hold
SAVE Short press Relative measurement
iz Short press Voltage/Resistance
MOVE
Long press Quick access to the oscilloscope
=« Short press Diode Continuity test/capacitance
CURSOR
L Long press Quick access to signal generator

12



Button | Operation Function
Short press Temperature/Live Line Detection
TRIGGER
Long press Quick access to the multimeter
o0—
—O0— .
PRM Short press High current/low current

eter - Interface Descript

(MRange scale bar.
2HOLD:Data retention, short press I I .to take effect.

3)REL:Relative measurement, only the capacitance level is valid, short press
SAVE to take effect.

4)Measurement display
5The specific measured gear.

13



®Gear:The four buttons used to indicate the manual gear represent which gear
to switch to (switch back to automatic short press AUTO ), corresponding
o—

from left to right in sequence: piZ =« o) hro
MOVE CURSOR TRIGGER PRM

e =« o] =

MOVE CURSOR TRIGGER PRM
Voltage/ Diode Continuity test/ ~ Temperature/ High current/
Resistance capacitance Live Line detection low current

@Power indicator.

3.3 Introduction to the al Multimeter Probe Interface

High current measurement:red test
pen connected to 10A, black test pen
connected to COM, automatically
identifying AC and DC currents.

If the measured current is greater than 10A, it will burn out the fuse.
lease preliminarily evaluate the current before measuring.

Low current measurement:red test
pen connected to mA, black test pen
connected to COM, automatically
identifying AC and DC currents.

A Notice

If the measured current is greater than 1A, it will burn the fuse.
Before measuring, please preliminarily evaluate the current. If unsure,
please use a high current gear for measurement first. )
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Automatic, voltage, resistance,
capacitance, temperature, diode/
Continuity test measurement:red
test pen connect o) F black test
pen connect to COM, please switch to

the corresponding functional gear
according to the required measure-
ment parameters during measure-
ment.

Voltage range: Automatically recognize AC/DC voltage.

Diode Continuity test gear: When measuring continuity test, when the
resistance value is less than 50 Q, the buzzer will ringing and the screen will
display positive bias voltage when measuring the diode. If the polarity of the test
wire is opposite to that of the diode, or the diode is damaged, the screen will
display "OL".
LIVE (live wire detection)v: red test
pen connect Y'_Q»'"' , short press

to switch to the LIVE gear,
TRIGGER
and use a red test pen to detect a live
wire when encountering a live wire.
The screen displays as shown in the

right figure.
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3.4 Parameters

4 N
Function | Range Accuracy
DC Voltage 9.999V/99.99V/999.9V +(0.5%+3)
AC voltage 9.999V/99.99V/750.0V +(1%+3)
DC current | 9999uA/99.99mA/999.9mA/9.999A +(1.2%+3)
AC current | 9999uA/99.99mA/999.9mA/9.999A +(1.5%+3)
9.999M0)/999.9K0/99.99K0/9.999K1/999.9Q +(0.5%+3)
Resistance
99.99MQ +(1.5%+3)
999.9uF/99.99uF/9.999uF/999.9nF/99.99nF/9.999nF | *£(2.0%+5)
Capacitance
9.999mF/99.99mF +(5.0%+20)
'Temperature| (-55~1300°C)/(-67~2372°F) +(2.5%+5)
Diode N
Continuity
test v
Live line NZ
detection
- J
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(®Set single item selection:

Language Volume Automatic Shutdown
Screen Brightness Startup Theme Factory Settings

(@Specific setting details:
[Language] English, Russian, Portuguese, German, Japanese
[ Volume ]Button prompt tone
[Automatic shutdown] Off, 15 minutes, 30 minutes, 1 hour
[Screen brightness] 1-100%
[ Start up 1Turn off, oscilloscope, signal generator, and multimeter. This
setting is used to set which functional block to start automatically when
starting up
[ About ]Brand information and version number
[ Restore factory settings ]

¥ First press the direction keys to select the corresponding settings, and then
press the direction keys to enter the parameters for individual settings
(complete the settings by adjusting the direction keys)

17



6.Upgrade

(@ Obtain the latest firmware from the official website and unzip it to download

to the desktop.
@ Connect the device to the computer using the USBA to Type-C data cable,
press and hold the MENU button, and then press the to enter firmware

upgrade mode, and the computer will pop up the USB flash drive;

3 Copy the firmware to the USB drive, and after successful replication, the
device will automatically upgrade the firmware.

@ Observe the upgrade percentage. After the upgrade is completed, the device
will restart. If the upgrade fails, please contact official customer service for
help.

7.Customize startup logo

1. Prepare the startup interface image to be replaced and import it into the
[Photoshop software. ]

Specific export operations

@ Firstly, please prepare a picture of the startup interface. The picture size
must be 320x240 pixels, the format must be [. bmp], and the file name
must be [logo2c23. bmp].

(@ Select [Menu]>[Store As] or [Store Copy].

3 Enter Advanced Mode.

@ Select [ 16 bits] [R5 G6 B5] and check the flip row sequence. And click

18



2Turn on the device and connect it to the computer using a USBA to Type-C data
cable.

3. Drag the prepared startup logo into the device USB drive.

4. After the operation is completed, the custom logo will be updated the next
time you start the computer.

Notice:Before changing the logo, please carefully check the file name,
image pixel size, format, etc.

8.Common In-circuit testing methods

Gear selection

The battery voltage is generally below 80V, and other DC voltages are uncertain.
Itis necessary to adjust the gear according to the actual situation, if it is below
80V, use 1X gear, and if it is above 80V, use 10 gear X Gear position.

(Both the probe and oscilloscope are set to the same gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (DC voltage belongs to
periodic signals)

@Set the oscilloscope to the corresponding gear (default to 1X gear after
startup)

(®Set the oscilloscope to DC coupling mode

@Insert the probe and pull the switch on the probe handle to the corresponding
gear position

(®Ensure that the battery has power or DC voltage output

®Connect the probe clamp to the negative pole of the battery or DC negative
pole, and connect the probe to the battery or DC negative pole

Positive electrode

(@Press the [AUTO] button once, and the DC electrical signal will be displayed.
Note that battery voltage or other DC voltages belong to DC signals, which
have no curve or waveform, only a straight line with up and down offset, and
the peak to peak VPP and frequency F of this signal are both 0

19



2. Crystal oscillator measurement

Gear selection

When the crystal oscillator encounters capacitance, it is easy to stop

oscillation. The input capacitance of the 1X probe is as high as 100-300pF,

and the 10X gear is around 10-30pF, it is easy to stop oscillation in the 1X

gear, so it needs to be set to the 10X gear, that is, both the probe and

oscilloscope should be switched to the 10X gear (both the probe and
oscilloscope should be set to the 10X gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (crystal oscillator
resonance sine signals belong to periodic signals).

(@Set the oscilloscope to 10X gear (default to 1X gear after startup).

(®0scilloscope setting AC coupling mode.

@Insert the probe and pull the switch on the probe handle to the 10X position.

(®Ensure that the crystal oscillator motherboard is powered on and running.

®Connect the probe clamp to the ground wire of the crystal oscillator
motherboard (negative pole of the power supply), pull out the probe cap,
which is the needle tip inside, and make the needle tip contact one of the pins
of the crystal oscillator.

@Press the [ AUTO ] button once, and the waveform of the tested crystal
oscillator will be displayed. If the waveform after AUTO adjustment is too
small or too large, you can manually adjust the waveform size in zoom mode.

3. PWM signal measurement of MOS transistor or IGBT

Gear selection

The PWM signal voltage for directly driving MOS tubes or IGBTSs is generally

within 10V~20V, and the PWM front-end control signal is also generally

within 3-20V. The maximum test voltage for 1X gear is 80V, so using 1X gear

for testing PWM signals is sufficient (both the probe and oscilloscope are set
to 1X gear)
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(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (PWM belongs to periodic
signals).

(@Set the oscilloscope to 1X gear (default to 1X gear after startup).

3Set the oscilloscope to DC coupling mode.

@Insert the probe and move the switch on the probe handle to the 1X position

(®Ensure that the PWM motherboard has PWM signal output at this time.

®Connect the probe clamp to the S pole of the MOS tube and the probe to the
G pole of the MOS tube.

(MPress the [ AUTO ] button once, and the measured PWM waveform will be
displayed. If the waveform after AUTO adjustment is too small or too large,
you can manually adjust the waveform size in zoom mode.

4. Signal generator output measurement

Gear selection

The output voltage of the signal generator is within 30V, and the maximum

test voltage for 1X gear is 80V. Therefore, using 1X gear for testing the signal
generator output is sufficient (both the probe and oscilloscope are set to 1X
gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (the signal output by the
signal generator belongs to periodic signals).

(@Set the oscilloscope to 1X gear (default to 1X gear after startup).

3Set the oscilloscope to DC coupling mode.

@Insert the probe and move the switch on the probe handle to the 1X position.

(®Ensure that the signal generator is turned on and working and outputting
signals.

®Connect the probe clamp to the black clamp on the output line of the signal
generator, and connect the probe to the red output line of the signal
generator.

(@Press the [AUTO] button once, and the waveform output by the generator will
be displayed. If the waveform after AUTO adjustment is too small or too large,
you can manually adjust the waveform size in zoom mode.
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5. Household electric supply 220V or 110V measurement

Gear selection

Household electricity is generally 180-260V, with a peak to peak voltage of
507-733V. In some countries, household electricity is 110V, with a peak to
peak voltage of 310V. The highest measurement for 1X gear is 80V, and the
highest measurement for 10X gear is 800V (10X gear can withstand up to
1600 peak to peak). Therefore, it is necessary to set it to 10X gear, which
means that both the probe and oscilloscope must be switched to 10X gear.

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (50Hz for household
appliances is considered a periodic signal).

(@Set the oscilloscope to 10X gear (default to 1X gear after startup).

(®Set the oscilloscope to DC coupling mode.

@Insert the probe and move the switch on the probe handle to the 10X position

(®Ensure that there is a household electrical output at the tested end.

®Connect the probe clamp and probe to the two wires of the household
appliance, without distinguishing between positive and negative poles.

(@Press the [AUTO] button once, and the waveform of the household electricity
will be displayed. If the waveform after AUTO adjustment is too small or too
large, you can manually adjust the waveform size in zoom mode.

6. Power ripple measurement

Gear selection

If the power output voltage is below 80V, set it to 1X gear (both the probe

and oscilloscope are set to 1X gear). If it is between 80-800V, set it to 10X gear
(both the probe and oscilloscope are set to the same gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test cycle signals.

@Set the oscilloscope to the corresponding gear (default to 1X gear after
startup).
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@Set the oscilloscope to AC coupling mode.

@iInsert the probe and move the switch on the probe handle to the correspond-
ing gear position.

(®Ensure that the power supply is powered on and there is a voltage output.

®Connect the probe clamp to the negative terminal of the power output,
connect the probe to the positive terminal of the power output, and wait for
about 10 seconds, when the yellow line and the yellow arrow on the left end
of the waiting period.

(@Press the [AUTO] button once, and the power ripple will be displayed.

7. Inverter output measurement

Gear selection

The output voltage of the inverter is similar to that of household electricity,
usually around a few hundred volts, so it needs to be set to the 10X gear
(both the probe and oscilloscope are set to the 10X gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup), which is used to test periodic signals (the signals output by the
inverter belong to periodic signals).

@Set the oscilloscope to 10X gear (default to 1X gear after startup).

(3Set the oscilloscope to DC coupling mode.

@Insert the probe and move the switch on the probe handle to the 10X position.

(®Ensure that the inverter is powered on and has voltage output.

®Connect the probe clamp and probe to the output end of the inverter without
distinguishing between positive and negative poles.

(Press the [AUTO] button once, and the waveform output by the inverter will be
displayed. If the waveform after AUTO adjustment is too small or too large,
the waveform size can be manually adjusted in zoom mode.

8. Power amplifier or audio signal measurement

Gear selection

The output voltage of the power amplifier is generally below 40V, and the
maximum test voltage for 1X gear is 80V, so using 1X gear is sufficient (both
the probe and oscilloscope are set to 1X gear).
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(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup)

(@Set the oscilloscope to 1X gear (default to 1X gear after startup)

(3Set the oscilloscope to AC coupling mode

@Insert the probe and move the switch on the probe handle to 1X position

(®Ensure that the amplifier is turned on and working, and is outputting an audio
signal

®Connect the probe clamp and probe to the two output terminals of the power
amplifier, without distinguishing between positive and negative poles

(DPress the [AUTO] button once, and the waveform output by the power
amplifier will be displayed. If the waveform after AUTO adjustment is too
small or too large, you can manually adjust the waveform size in zoom mode.

9. Automotive communication signals/bus signals measurement

Gear selection

Communication signals used in automobiles are generally lower than

20V, and the highest test voltage for 1X gear is 80V. Therefore, using 1X

gear for testing automotive communication signal signals is sufficient
(both the probe and oscilloscope are set to 1X gear)

(DFirstly, set the oscilloscope to Normal trigger mode (default to Auto trigger
mode after startup). The Norma trigger mode is specifically used to measure
non periodic digital signals, and if you use Auto trigger mode, you cannot
capture non periodic signals.

(@Set the oscilloscope to 1X position (default to 1X position after startup).

(®Set the oscilloscope to AC coupling mode.

@Insert the probe and move the switch on the probe handle to the 1X position.

(®Connect the probe clamp and probe to two signal wires of the communication
line, regardless of positive or negative. If there are multiple signal wires, you
need to determine the signal wires in advance or try selecting two of them
multiple times to test.

®Ensure that there is a communication signal on the communication line at this
time.

(@DAdjust the vertical sensitivity to the 50mV gear.

®Set the time base to 20uS.
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©@When there is a communication signal on the communication line, the
oscilloscope will capture it and display it on the screen. If it cannot be
captured, it is necessary to try adjusting the time base (ImS~6nS) and
triggering voltage (red arrow) multiple times for debugging

10. Infrared remote control receiver measurement

Gear selection

The infrared remote control signal generally ranges from 3 to 5, with a

maximum test voltage of 80V in X gear. Therefore, using 1X gear for testing

automotive communication signal signals is sufficient (both the probe
and oscilloscope are set to 1X gear)

(DFirstly, set the oscilloscope to Normal trigger mode (default to Auto trigger
mode after startup). The Normal trigger mode is specifically used to measure
non periodic digital signals. If use Auto, the trigger mode cannot capture non
periodic signals, and the infrared remote control signal belongs to non
periodic digital coding signal.

(@Set the oscilloscope to 1X position (default to 1X position after startup).

(@Set the oscilloscope to DC coupling mode.

@Insert the probe and move the switch on the probe handle to the 1X position.

®Connect the probe clamp to the ground terminal (negative pole) of the
infrared receiver motherboard, and connect the probe to the data pin of the
infrared receiver head.

®Set the vertical sensitivity to 1V gear.

(Set the time base to 20uS.

®Adjust the trigger red arrow position to approximately 1 large grid distance
above the yellow arrow position on the left.

(@At this point, use the remote control to send a signal to the infrared receiver,
and a waveform will appear on the oscilloscope.
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11. Amplification circuits with sensors (temperature,
humidity, pressure, Hall, etc.) measurement

Gear selection

Sensor signals are generally relatively weak, about a few millivolts, and

this small signal cannot be directly detected by an oscilloscope. This type

of sensor has a signal amplifier on the motherboard, which can measure

the amplified signal. The 1X gear can be used (both the probe and
oscilloscope are set to 1X gear)

(DFirstly, set the oscilloscope to Auto trigger mode (default to Auto trigger mode
after startup).

(@Set the oscilloscope to 1X position (default to 1X position after startup).

(®Set the oscilloscope to DC coupling mode.

@Insert the probe and pull the switch on the probe handle to the 1X position.

(®Connect the probe clamp to the ground terminal (negative pole of the power
supply) of the sensor motherboard, locate the output terminal of the
amplification section, and connect the probe to this output terminal.

®Adjust the vertical sensitivity to the 50mV gear.

@Switch to keyboard movement mode and move the yellow arrow horizontally
to the bottom of the waveform.

®Adjust the time base to 500mS and enter the large time base slow scan mode.

@Ifthe yellow signal line appears at the top, it is necessary to reduce the vertical
sensitivity, which is 100mV, 200mV, 500mV, etc. When the updated signal on
the right is not at the top (usually in the middle), the signal received by this
sensor can be detected at this time.
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@When dual channels are used simultaneously, the ground clamps of the two
probes must be connected together. It is strictly prohibited to connect the
ground clamps of the two probes to different potentials, especially at
different potential terminals or 220V of high-power equipment. Otherwise,
the oscilloscope motherboard will be burned because the two channels are
grounded together, and connecting to different potentials will cause a short
circuit in the internal ground wires of the motherboard, as is the case with all
oscilloscopes.

@The maximum tolerance for the BNC input of the oscilloscope is 400V, and it is
strictly prohibited to input voltage exceeding 400V under the 1X probe switch

@When charging, a separate charging head must be used. Itis strictly prohibited
to use the power supply or USB of other currently tested devices, otherwise it
may cause a short circuit to the motherboard ground wire and burn the
motherboard during the testing process.

@Before using the product, please check if the insulation near the shell and
interface is damaged

@Please hold your finger behind the protective device of the pen

@When measuring the circuit to be tested, do not touch all input ports

@Please disconnect the test probe and circuit connection before changing the
gear position

@When the DC voltage to be tested is higher than 36V and the AC voltage is
higher than 25V, users should take precautions to avoid electric shock

@When the battery level is too low, a pop-up prompt will appear, please charge
itin a timely manner to avoid affecting the measurement performance
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10.Production information

Any FNIRSI'users with anyquestions who comes to contact us wiil have our
promise to get asatisfactory solution + an Extra 6-Month Warranty to
thanks for yoursupport!

By the way, We have created an interesting community, welcome to
contact FNIRSI staff to join our community.

Shenzhen FNIRSI Technology Co.,LTD.
Add.:West of Building C,Weida Industrial Park,Dalang Street,
Longhua District,Shenzhen,Guangdong

E-mail:fnirsiofficial@gmail.com (Business) E - -!

fnirsiofficialcs@gmail.com(Equipment service) http'//wv:lw \.‘nirsi.cn/

Tel:0755-28020752 / +8613536884686
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YBepoMieHue ans nosb3oBartenen

@/laHHOe PyKOBOACTBO COAEPXKMT Mogpo6HOe onucaHue ycTpoicTsa. Moxanyicra,
BHUMATeNbHO  MpoYWTaiiTe  [aHHOe  PYKOBOACTBO, 4TOGbl  obecneunTb
3 eKTUBHOE UCMOb30BaHNe YCTPOICTBA.

@ He vcronb3yiiTe NPrUBOP B 1ETKOBOCMNAMEHSIOLNXCS 1 B3PbIBOOMACHbIX CPefaX.

@ OtpaboTaHHble GaTapeiiku M WHCTPYMEHTbI Henb3si BbiGpacbiBaTb BMecTe C
6bITOBLIMU oTXogamun. I'Io>Kany|7|CTa, yTVIﬂI/l3I/IpyI2T€ ux B COOTBETCTBUKU C
COOTBETCTBYIOLWMMU MECTHBIMU 3aKOHaMU U MpaBuaaMu.

@ Ecnv ecTb Kakume-n16o npobnembl C KayecTBOM YCTPOWCTBA WAW Yy Bac ecTb
Kakue-nmbo  BOMPOChI MO  MCMONb30BaHWMIO  YCTPOICTBa, o6paTuTech B
OHNaH-cyxBy nogaepxKn knneHToB «FNIRSI», 1 Mbl pelunm 3Ty npobiemy.

1. O6wasn nHdopmauus

FNIRSI-2C23T — 3TO KOMMaKTHbIA W MONHOMYHKLMOHANbHbBIN, [ABYXKaHaNbHbIN
undpoBoit ocuunnorpad «Tpu-B-oaHOM», pa3paboTaHHbii FNIRSI gns cdepbl
TEXHWNYECKOro 0BCIYXNBaHUS U Pa3paboTymMKoB. YCTPOICTBO OCHALLEHO TpeMms
OCHOBHbIMU (PYHKUMAMYK: ocumnnorpada, MynbTUMeTpa W reHepaTopa CUrHasnos.
Ocuunnorpac 1cnonb3yeT annapatHyto apxutekTypy FPGA+MCU+ADC c yacToToi
avckpeTusauum 50 Ms/s 1 aHanoroBoi nonocoi nponyckanus 10 My, BCTpOeHHbIM
moaynem 3auwuTbl OT BbICOKOTO HanpsxeHus. MakcumanbHo AonycTnmoe nnkoesoe
3HaueHue HanpsxkeHus Bxoaa * 400 B (c y4eTom BKIKOYEHHOTO AenuTens Ha wyne 10
X). MpeaycMOTpeHO coxpaHeHune 1 CHUMKOB 3KpaHa (OpPMbl CUrHaNa BO BCTPOEHHYIO
NamsTb yCTPOWCTBA U MOC/eAYIOLLNIA NPOCMOTP ANst aHanu3a. MynsTuMeTp nossonset
M3MepsATb U OLEeHMBaTh 4-3HaYHOoe UCTUHHOE 3(PMEKTUBHOE 3HayeHue BeUYNHbI
HanpsbkeHus (o 10 000 Touyek) v NOAAEPKUBAET N3MEPEHME HANPSXKEHWUs W ToKa
nepemMeHHOro/MOCTOSHHOMO TOKa, a Takke W3MepeHue eMKOCTW, W3MepeHue
COMpOTUBNEHUS, TeCT AMOAOB W APYrUX TUMbl M3MEpeHuit. HesaBucrmo oT Toro,
MCMONb3YeTCs M OH NpodeccroHanamu, habprkamu, WKoNaMu, IHTy3nacTaMmn unu
CeMbsIMU, 3TO MAeaNbHbIA MHOTOMYHKLMOHANbHBIA U3MEPUTENbHbIA UHCTPYMEHT.
OcHalleHHbIi BCTPOEHHbIM reHepaTopoM (YHKLMOHaNbHbLIX curHanos (DDS), oH
MOXET BbIBOAUTL 7 TUMOB (YHKLMOHANBHBIX CUTHAMO0B C MAaKCUMarbHOM BbIXOJHOM
YacToToit 2 Ml ANs Bcex cMrHanos v warom B 1 T, BbixogHas YacToTa, aMmnaunTyaa u
CKBAXHOCTb CUrHaNoB perynaupytoTcs. B yctpoiictee yctaHosneH 2.8 XK-akpaH
BbICOKOW Y4eTKOCTM C paspelueHnem 320*240 u nuTueBas akkymynsTopHas 6atapes
emKocTblo 3000 MAY. Bpemsi paboTbl MOXeT OCTUraTh 6 4acoB. [laHHOe MopTaTBHOE
YCTPOMCTBO MNpefoCTaBasieT Monb3oBaTeNsiM 6osblue MPaKTUYHBIX QYHKUWIA B
KOMMaKTHOM pa3mepe, 4em HObLIMHCTBO aHaoroB.
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BbIxogHow nopt
(yHKLMOHANBHOTO
reHepaTopa CUrHanos

Kanan ocumnnorpada Kanan ocumnnorpada CH2

CHL—] I —

FNIRSH
® ©iooms cH1

[Lvcnnein

100mV X10 AC @ AUTO ¥ CH1  100mV X10 AC
LIV

(=0 fo]
CURSOR TRIGGER

S —* KHOMKM

ynpasneHus

MynbTUMETPa

10A mA CcoM vQ-F
»*+) &

Oscilloscope & Multimeter
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ViHaykaTop 3apsiaa

ViHTepdelic 3apsaku

Knasuwa cbpoca

MopcTaBka
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3.XapaKTepucTukm

gxpau 2.8-0101AMOBbIV LiBETHOW HD-3KpaH
PaspelueHue 320%240

MuTtaHue USB Type-C (5B/1A)

bartapes nutnesas batapesi eMkocTbro 3000 MAY

Ocuwmnnorpad, leHepaTop curHanos, MynbTumeTp

OcHoBHbie (hyHKLUM (noppobHee cM. (hyHKLMOHaNbHbIE NapaMeTpbl)

Bpems pa6oTbl 6 4acoB (1abopaToOPHbIN TEOPETUYECKUI MAKCUMYM)

Pa3smepbl npogykTta | 167 x 89 x 35 MM

Macca 300r
-

4.YnpaBneHue. KHonku u pyHKumn.

1.1 Ocymnnorpad - 0OCHOBHblIE UHCTPYKLMM MO IKCNIyaTaLum

4 N
KHonka| Onepauus DYyHKUMA
| KopoTkoe
BKI'IK]HeHI/Ie/BbIKI'IPOHEHVIe nUTaHusa
O HaxaTtue
KopoTkoe
i 6
MENU HaKaTye [omaluHuii 3KpaH (3KpaH BbiGopa yHKLWN)
KopoTkoe Ecnu B gaHHbI MOMeHT 370 CH1: HacTpoika CH1
CH1 HaxaTue Ecnv B faHHbIi MOMEHT 3To CH2: nepekntoyeHne Ha CH1
KopoTkoe Ecnv B gaHHbIii MOMeHT 3To CH2: HacTpolika CH2
\CHZ HaxaTue Ecnu B gaxHblil MOMeHT 370 CH1: nepeknoyeHme Ha CH2)
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DYHKYMA

AUTO

KopoTkoe HaxaTtune

ABTO

[nuTenbHoe HaxaTtune

Koppekuus 6a3080i MuHUM

1»

KopoTkoe HaxaTtune

3axsat curHana

[nuTenbHoe HaxaTtune

LleHTpoBKa 50%

KopoTkoe HaxaTtune

CoxpaHUTb CHUMOK

N

SAVE
[nnTenbHoe HaxaTue BkntoyeHne ceTku
.. KopoTkoe HaxaTne BUXEHWE OPMbI BOMHbI
pZ) p A Gop
MOVE
[nnTenbHoe Haxatne BbICTpbIN gocTyn K ocuymnnorpady
KopoTkoe HaxaTue TpurrepHoe gBuxeHne
= p p pHoe 4
CURSOR
[nnTenbHoe HaxaTtue [BbICTPbI AOCTYN K reHepaTopy CMrHanos
KopoTkoe HaxaTne HacTpoiiku Tpurrepa
TRIGGER .
[nuTenbHoe HaxaTtune BbICTpbI AOCTYN K MyNbTUMETPY
o KopoTkoe HaxaTne Bbi60op napameTpos
-0
PRM MokasaTb napameTpbl U3MepeHus/

[nuTenbHoe HaxaTtune

CKpbITb NapaMeTpbl U3mepeHns )

*Mpouecc 6a30B01 KanMBPOBKM 3aHUMAET MHOTO BPEMEHH, NO3TOMY NpPOSiBUATE
TeprneHue 1 He 3KCMyaTUupynTe 060py[0BaHME BO BpeMs MpoLiecca KannbpoBKiu.
Ecnu obopypoBaHye ciy4qaliiHo BKAOYUIIOCH U KanubpoBKa bbina npepeaHa,
BbINONHUTE MOBTOPHYH KannbpoBsky. [1ns 6230801 KanMbpoBKM HEOBXOANMO
CHATb faT4nK.
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1.20cuyunnorpacd — onucaHue uHTepdeiica

1

N

W)

0

W

O 6 © o O

GRS CH1

200mv X1 DC @ AUTO £ CH1 5V X1 AC

(7] 9] 0

NHAMKaums naysel B paboTe: HaXMuTe KHOMKY ”’ , 4TOGbI
3atukcnpoBaTh curHan Ha skpade @ , a 3aTem HaXMUTe KHOMKY KHOMKY
nosyyeHns CUrHana elye pas, 41o6el 3anyctuts @ .

BpemeHHas pa3BepTka:50 He -10 ¢. Ha 3kpaHe ocumnnorpada Haxumanite
KMaBWLWW HanpaBieHns BNeBO W BMPaBO, YTOObl HACTPOUTb BPEMEHHYH
pa3BepTKy.

Pa6oTa ¢ BbI6paHHbIM BXxogoM:KopoTkoe HaxaTue kHonok CH1 v CH2
nepek/oYaeT KaHabl, No3BosseT BbibpaTb pabounii kavan CH1uam CH2 .

UHTepdeiic HyHKLMOHANBHOIO reHepaTopa CUrHanoB: NpefycMOTPEHO 8
opexumos: BbIK/1 , cuHyconpanbHas BonHa , NpAMoyronbHas
BONHA , TPeyronbHas BoNHa , nonHas BoNHa s

nonyBoOIHa - , WlymMOBasd BOJIHa - N MOCTOSIHHbIN TOK

UHpaunkaTop 3apaga akkymynstopa:nonHbii [P ¥ HW3KMI ypoBeHb
sapspa ) . Korpa ypoBeHb 3apsifa 6aTapen HU3KUI, BCNbIBaKOLLee
OKHO COOBWMT O HU3KOM YpOBHe 3apspaa 6artapeu, W YCTPOICTBO
ABTOMATUYECKWN OTKTHYUTCA MOoCne OKOHYaHUs 06paTHOr0 oTcyeTa.



=

©YpoBeHb TpUrrepa:KopoTKo HaXMUTE cyrsoRr » YTOObI OTperynnpoBathb

Kypcop Tpurrepa. Mossutcs uHTepdeiic =, ykasbiBatoLLmii Ha peryupoBKy

HanpsXxeHunsa CpaGaTblBaHVlﬂ Tpurrepa. B 3TOT MOMeEHT KOPOTKO HaXmute

KHOMKM BBEPX M BHWU3 Ha KNaBuLax HanpasieHus, 4Tobbl oTperynnposath

Tpurrep.

DHacTpoiika KaHana CH1
ocyunnorpacda:Korga  pabounit
KaHan ncnonb3yetcs,
kopotkoe Haxatne CH1 pans
nepeknyeHuns CH1 . Korpa
ncnonb3yercs [l , KopoTKoe
HaxaTne Ha CH1 Bbi3biBaeT OKHO
NS YCTaHOBKM MHOXuTens (X1,
X10) n nepekntoyatens (AC, DC)
KaHana 1 ocymnnorpada, Kak

100mV X10 AC

© AUTO ¥ CH1 ~ 100mV X10 AC

NoKa3aHo Ha pUCyHKe. Ha 3TOM 3Tane HaxuMaiTe KNaBULWW HanpaBneHns
ansa HaCTpOI;IKI/l BBEPX, BHN3, BNEBO U BMpPaBo.

8HacTpoiika KaHana CH2
ocuunnorpaca:Korga pabounii
KaHan CH1 ncnonb3yetcs,
KopoTkoe Haxatve CH2 pans
nepekniovervs Rkl . Korpa
ncnonbsyercsi [KGPM |, KopoTKoe
HaxaTne Ha CH2 Bbi3biBaeT OKHO
ONS YCTaHOBKM MHOXuTens (X1,
X10) n nepekntoyatens (AC, DC)
kaHana 1 ocymnnorpada, Kak

® ©500ms

100mV X10 AC

ON) OFF
X1
AC

© AUTO T CH1  100mV X10 AC

noKa3aHO Ha pUCyHKe. Ha 3TOM 3Tane HaxuMmainTe Knasully HanpaeneHns
ANS HAaCTPOVIKY BBEPX, BHU3, BNEBO 1 BMPaBo.
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9HacTpoiika Tpurrepa: ©500ms

a

1

a

12Kypcopbl BIEBO U BMPaBO: KOPOTKO HaXMUTe

\l

Vicnonb3yetcs  Ans  yCTaHOBKU
pexwuma Tpurrepa, KaHana
Tpurrepa M Tuna  Tpurrepa.

KopoTkoe HaxaTtue
TRIGGER

No3BONSET OTKPbITb HACTPOWKM,
KaK NoKa3aHo Ha pucyHke. Ha aTom
aTane HaXmuTe KnaBuwwy
HanpaneHus, 4Tobbl HACTPOUTb
BBEpX, BHU3, BNEBO 1 BNPaBo.

100mV X10 AC @ AUTO ¥ CH1 ~ 100mV X10 AC

9dopma curHana kaHana 1: npu pabote ¢ KOPOTKO HaXMnTe DNE]E ,
4TO6bI YCTaHOBUTL POPMY BOMHbI ABVKEHMS, NOSBUTCS NHTepdeic 4-1» s
0603HavaoLWnit ABUKEHNE (DOPMbI BOMHDI, 1 UCMONb3YINTE KHOMKN BBEPX U
BHW3 Ha KNaBuLLax HanpasneHus Ans nepemelueHns Gopmbl BOMHbI KaHana
1. Dé]

Ddopma curHana kaHana 2:npv pa6ote ¢ [KPMl KOPOTKO HAKMUTE MOVE »
4TO6bI YCTAHOBUTH POPMY BOJHbI BUXEHUS, NOSBUTCS UHTEpdEc 4.I.> s
0603HavatoWMi fBIKEHNE (DOPMbI BOSTHbI, N UCNOMb3YIATE KHOMKW BBEPX 1
BHW3 Ha KNaBuLlax HanpasneHus Ans nepemelieHuns Gopmbl BOMHbI KaHana

2
. , 9.
=)
. ) MOVE  ’ !
nHTepdeiic 4-1-» , 0603HavaloWMIN ABMKEHVE CUTHANa, UCMONb3YITe

nosaBuUTCA

KnaBuULWW HanpaBneHns BNeBO 1 BNpPaBo ANd nepemMeLlleHns Kypcopa.

30To6paxeHmne UEILS-CEUERN ® ©soms CHL
mapamerpoB:iKOpPOTKO 1
HaxmuTe —O= | 4TO6bI OTKPbLITL
BCM/ibiBatoLlee OKHO N yCTaHOBUTb
n3MepsieMble  MapameTpbl,  Kak
NOKa3saHO Ha pHCyHKe. JINUACHISIIN > cro [N vmin Vmax  Vmin

Vav V] Vrms Vav Vi Vrms
HaxaTue —O— | Bce M3MepeHus S L o Y -

Freq Peri Duty Freq Peri Duty
nponssoanTecs  He  byayT, a 100mV XI0AC @ AUTO ¥ CH1  100mV X10 AC
13MepeHHble NapameTpbl He GyayT

oTobpaxaTbcs B MHTepdelice.
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Ocuunnorpad - coxpaHeHue CKpUHLLOTa (hOpMbl CUTHA

@®Ssave screenshot:kopoTko
Haxmute SAVE , ¥ noaBuTCA
scnnbisatowee okHo ¥ Saving...
C napameTpamu COXpaHeHus , Kak
nokasaHo Ha n306paxeHnn
cnpaBa; MosBseTCs BCM/blBaOLEe
OKHO c nopTBepXAeHeM
CoXpaHeHwsi Saved  uepes
2 cekyHgbl. Ha atom aTane | RRNNRSE NG P Yl R S
coxpaHsieTcs opma curHana B
BUAe U30bpaxeHns B popmate BMP, nms nsobpaxeHus byaet B hopmate
«img_number». 1306paxeH1e MOXHO NPOCMOTPETb W YAanuTb Ha CaMoi
MawwvHe wan nepepatb 4Yepes USB TYPE-C npu nopkawyeHun K
KoMmnbloTepy.

2MNocMOCMOTp coOXpaHeHHbIX N306paXxeHNn:HaxMnUTe U yaepxmsante
SAVE , 4TObbl NepeiTn Ha CTpaHULYy NPOCMOTPA COXPAaHEHHOro CHUMKA
3KpaHa, U HaxmuTe II’ , YTOObI BOWNTU B MHTepdeliC CHUMKaA 3KpaHa
coxpaHeHHoro curHana , [N B
COOTBETCTBYET YeTblpeM KHOMKaM B MocnefoBaTenbHOCTU
= o o MOVE
—0—_Mpu BbI6GOPE HECKONBKMX (HOPM CUTHANA KNaBWLLN
CURSOR TRIGGER PRM
HanpasieHns BbIGUPaOT COOTBETCTBYIOLLYIO hOPMY CUrHana, a KHormka

[1 B Boi6upaer ee.

A YBELOMNEHUE

Ecnn XpaHunuuie 3anoaHeHo, To nepe NoOBTOPHbIM COXPaHeHNeM

HeobX0AMMO YAANUTb BPYUYHYIO YAANNTb CHUMKN.

37



1.4 Ocuunnorpad - MapameTpbl

b
Kanan

[iBa pabounx KkaHana

YacroTa guckpeTtusauum

50 MIy,

AHanorosas
nonoca nponyckaHus

10 MIy (aBYXKaHanbHbIM
He3aBUCKMbIN pexxum 2x 10MIy)

BPEMEHHOIi pa3BepTKU

MamsATb curHana 32 k6
ConpoTusneHune Bxopa 1 MOm
nanasoH
A 50 He - 10c

BepTukanbHas pasBepTka

20 MB/fen-10B/fen (X1)

MakcumanbHoe
usmepsieMoe HanpskeHue

+400 B (X 10)

Pexxum Tpurrepa

AUTO/HopManbHbI/OaMHOYHBIN

Tun Tpurrepa

HapacTatowwmin ppoHT, cnagatoLmii GpoHT

\ n306paXkeHuii CUrHanoB

Pexx<um oTobpaxkeHns YT/MpokpyTka
Tun curHana AC/DC
BO3MOXHOCTb

COXpaHeHUsi CHUMKOB Aa

3kcnopt
P fa
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2.1 QVHKLWI’I reHepaTtopa CUrHanoB - onucaHue Knasuil

Vs

KHonka | Onepauus | ®yHKUua

| KopoTtkoe
(@) HakaTue BkntoyeHe/BbIKIOYEHVE NUTaHNS
MENU KopoTkoe HauanbHbiii skpaH
HaxaTue (cTpaHuLa BbI6Opa yHKLMN)
KopoTkoe
"’ HaaTve OcTaHOBKa curHana
»Z) [inuTensbHoe .
MOVE HakaTue BbICTpbIl foCTyn K ocumnnorpady
(=2« AnutenbHoe .
CURSOR HaaTme BbICTpbIN LOCTYN K reHepaTopy CUrHanoB
[AnuTtenbHoe .
| TRIGGER HaaThe BbICTPbIN JOCTYN K MyNbTUMETPY
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010[0)0 H:
Duty 05.00 % @&
AMP 3.0 V

(OUHAMKaALMA COCTOSIHUS BbIXOAA TreHepaTopa:ecn COOTBETCTBYHOLLAs
HacTpoiika ¢opMbl CUrHana He BblbpaHa, HaxmuTe ”’ , 4TOOBI
BK/IOYUTb/BbIKNOYUTL OPMY CUrHANa, Kak MOKa3aHO Ha PUCYHKE. PUCYHOK

@WHpukaTop 3apsApa akkymynaTopa: nonnbii [P W HW3KWii 3apsg
> Npv HusKom ypoBHe 3apsaa 6aTapen BO BCMbIBAKOWEM OKHE
6yfeT ykasaHo, YTO ypOBeHb 3apsifia 6atapeu HWU3KWIA, WM YCTPOMCTBO
aBTOMATUYECKM OTKIOYUTCS NMOC/e OKOHYaHUs 06paTHOro oTcyeTa.
3Cywectsyer 7 TunoB Bbl6opa OPMbI BbIXOQHOIO CUrHana:
CuHycoupanbHas BO/Ha, MPSMOYrofibHas BOJHA, TPEeyronbHas BOJHA,
MosiHast BOJIHA, MOYBOJIHA, WYM U NOCTOSIHHbIN TOK.

@®[unarpamma opMbl cUrHana.

(®MNapameTpbl AN HacTPOMKM GOpPMbI CMTHANa: CUHycoMpanbHasi BOHA
(yacToTa, pabouunii UMK, aMnauTyaa), NpsMoyrofibHas BOJHa (YacToTa,
CKBaXXHOCTb, aMNAWTyAa), TpeyrofibHas BOMHA (4acToTa, CKBAXHOCTb,
amnnuTyaa), nosHas BOMHA (4acToTa, amnauTyaa), nonyBonHa (4actoTa,
amnauTyaa), WymoBasl BOMIHA (4acToTa, ammnauTyaa), NMOCTOSIHHbLIA TOK

amnanTyaa).
( yaa) 0



Onepauusi: CHayana HaXXMUTE KNaBMIUM HAnNpaBleHUs BBEPX U BHU3,
4T06bI BbIGPaTh (hOPMY BLIXOAHOrO CMrHana, a 3aTeM HaXXMuUTe Npasyio
KHOMKY K/aBUW Hanpas/ieHusi, 4To6bl BBECTU NapameTpbl HAaCTPOMKM
cdopmbl curHana (3aBeplumTe HaCTPOIiKy, OTPEryiupoBaB K/iaBULIN
HanpasneHus)

2.3 ®YHKLMOHaNDbHDI FreHepaToOp CUrHaOoB - NapaMeTpbl

-
Bbixop, OpfuH KaHan
YacroTa 1TMy-2Mry
Amnautypa 0,1-3,3B
- A J

3.1 UudpoBoit MynbTUMETP — ONUCaAHUE KaBULL

/
KHonka | Onepauus DYyHKLUUA
| KopoTkoe
O Haxartue Power on /OFF
KopoTkoe
MENU HaxaTue Home page (function selection page
KopoTkoe
AUTO HaxaTue Automatic measurement
" ’ KopoTkoe
HaxaTue Data hold
KopoTkoe
SAVE HaxaTue Relative measurement
KopoTkoe
iz HaxaTue Voltage/Resistance
MOVE [lnuTensHoe ok N "
HaaTIe Quick access to the oscilloscope
KopoTkoe Diode Continui .
=« HaaTIe iode Continuity test/capacitance
CURSOR AnuTenbHoe ik ional
HakaTye Quick access to signal generator




KHonka Onepauus DYyHKLUA
KopoTkoe 6 o
HaxaThe O6HapyxeHune TeMnepaTypbl/XKUBOWN NMHMN
TrIGeER Anvreneroe BbICTPbIN AOCTYN K MyNBTUMETP
HaXaTtue y Y 4
o0—
g Kopotkoe BbICOKMIA TOK/HU3KNIA TOK
PRM HayxaTune

2 LincdpoBoit MynbTUMeT onucaHue uHTepdeiica

VDllkana pnanasoHa.
2YAEPXAHMWE:coxpaHeHNne TeKyLmx gaHHbIx. KOopoTkoe HaxaTune ” ’p,ﬂﬂ
MPUMEHEeHUs yAepKaHs NoKasaHuiit.

3)REL:0THOCKTENBHOE n3mMepeHune, p,el;ICTBI/ITeﬂeH TO/IbKO YPOBEHb €MKOCTH,
KopoTkoe HaxxaTne SAVE . 4Tobbl BCTYNWAO B CUy.

4)0TOo6paXxkeHNe U3MepeHui
5KOHKPeTHbIIi BbIGPaHHbBIN PeXUM.
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PeXMMbI:4ETbIPE KHOMKWU, WCMONb3yemble A1si 0603HAYEHWUs PEXVMOB,
MO3BONAOT BbIGPATb OAMH M3 JOCTYMHBIX PEXMUMOB WU MEPEKTOYNTHCS
06paTHO Ha aBTOMaTHN4ecKkoe nameperue (kopoTtkoe Haxxatve AUTO ):

...
p{=) =« Lo o
MOVE CURSOR TRIGGER PRM
HanpsbxeHune/ LOMOfHBIN TecT, BKN/ Temnepatypa/ BbICOKUI TOK/
COMNpoOTMBNEHNE, BbIK/1/€MKOCTb, VHANKATOP HaMpPsXKEHNs1  HWU3KWIA TOK.

@WUHAUKATOP NUTaAHUS.

3.3 LiudpoBoit MynbTUMETp oAK/IIOueHNe

N3mepeHue 60nbLMnX TOKOB:

KpacHbIi TECTOBbIN wyn
nogknoyaeTcs K pasbemy «10 Ax,
YepHbIit TEeCToBbIN wyn

nogknoyaetcs K pasbemy «COM».
Pexxum — AUTO mnmn «BbICOKMI TOK»,
aBTOMATUYECKU onpepensetcs
nepemMeHHbIii 111 NOCTOSIHHbBIN TOK.

Ecnu namepeHHbIi TOK npesbiwaeT 10 A, TO BCTPOEHHbIV NpefoxpaHnTenb
cropuT. MoxanyiicTa, NpeABapuUTENbHO OLLEHUTE TOK Nepef N3MepeHnem.

N3mepeHue Manbix TOKOB:
KpacHbIi TECTOBbIN wyn
NOAKMIOYAETC K pasbeMy «MA»,
YepHblii TeCToBbIN Lwyn
nogkntoyaetcs K pasbemy COM.
ABTOMATUYECKU onpepensetca

I'IepeMeHHbIl‘/'I WAV NOCTOSHHbIN TOK.

A YBepoMmneHnue

Ecnv ©3mMepeHHbI TOK Npy MOAKI0YEHNN K «<MA» MpeBbllwaeT 1 A, To
BCTPOEHHbIV NpefoXpaHnTeNnb CropuT. Nepes n3amepeHmem noxanyicra
npe/BapuTenbHO OLeHUTe CUy Toka. Ecnv Bbl He yBepeHbl, CHavana
UCMONb3YNTe ANS N3MEPEHNS CUNBbHOTOYHbIN MexaHn3M («10 A»).
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ABTOMaTUYeCKOe usmepeHue
HanpsXeHus, CONpOTUBNEHUS,
€MKOCTU, TeMnepaTypbl, AUOAHbBIN
TECT:KPacHbIi _ TEeCTOBbIi wyn
noaKntoyaercs ,4epHblIii
TeCTOBbIN CTep)KeHb‘l‘IOLI,KJ‘IPO‘-IaeTCH
K COM, nepeknounTeCh  Ha
COOTBETCTBYIOLLNI PEXUM B

COOTBETCTBUM C TpebyeMbiMi NapamMeTpamMu U3MepeHns BO BPEMS U3MepeHus.

ABTOMaTUYECKUI PeXUMIBO3MOXXHO aBTOMATNYeCKOe onpegeneHne ToNbKo
ypOBHeﬁ HanpseHna n ConpoTUBNAEHUA, @ NPU U3MEPEHNU HanpsHXeHns
ABTOMaATU4YeCKM onpefgendaerca HanpshxeHue I'IepeMeHHOFO/ﬂOCTOﬂHHOFO
TOKa.

[nopHbIN TeCcT/HenpepbiBHOE n3MepeHue: Mpu HeNnpepbiBHOM U3MepeHUK
(Npo3BoHKe), KOrAa 3Ha4YeHue COnpoTMBAEHMS MeHblle 50 Om, pasgacTcs
3BYKOBOW CUrHam, W Mpy W3MepeHuW AMoAa Ha 3KpaHe oTobpasnTcs
NONOXMUTENbHOE HanpshkeHWe CcMelleHns. Ecam nonspHoCTb TecToBoro
npoBoAa NPOTUBOMONOXHA MOMIAPHOCTM AMOAA WU AUOA MOBPEXAEH, Ha
3KpaHe oTobpasnTcs «OL».

Erkennung spannungsfiihrender
Leitung: KpacHbli_ TecToBbIV Liyn

MOAKMIOUNTE 4t uy) @ » KOPOTKO

HayxMuTe s 4TO6bI
TRIGGER
NepeKNoYNTLCS B PEXUM AeTEKTOPa
«LIVE», 1 ucnonb3yiite KpacHbI
TECTOBbIV LUYM, 4TO6bI 0BHAPYXUTb
npoBof, Mo, HanpshkeHneM. 3KpaH
oTobpaxaeTtcs, Kak MoKasaHo Ha

pucyHke cnpasa.
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3.4 NapameTpbl

4 N\
DYHKUMA AwanasoH TouHoCTb
MocTosaHHOe
HanpaKerie 9,999 B/99,99 B/999,9 B +(0.5%+3)
HanpseHve

nepeMepHHoro Toka 9,999 B/99,99 B/750,0 B +(1%+3)
[OCTOSAHHBIN TOK 9999 MKA/99,99 MA/999,9 MA/9,999 A +(1.2%+3)
TepemeHHbIi ToK 9999 MKA/99,99 MA/999,9 MA/9,999 A +(1.5%+3)
9,999 MOM/999,9 KOM/99,99 KOM/999,9 Om +(0.5%+3)
Conpotusnexune
99,99 MOM +(1.5%+3)
999,9 Mk®/99,99 MKD/9,999 MK/ +(2.0%+5)
999,9 H®/99,99 HD/9,999 HD
EmkocTb
9,999M®d/99,99mMP £(5.0%+20)
TemnepaTypa (-55~1300 °C)/(-67~2372 °F) +(2.5%+5)
[nopHbIN TecT Na
HenpepbiBbii TecT Ja
[eTekTupoBaHue
HanpseHus a
G J
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1 CUCTEMHbIe HAaCTPOMNKHU:
AA3bIK FpomKocTb ABTOMaTUYECKOE BbIKNIOYEHNE

flpkocTb 3kpaHa  CTapToBasi3acTaBka Tema  3aBOACKMWE NpeAyCcTaHOBKM

2) HacTpoliku uHTepdeic:

[A3bIK]:AHTAMINCKIIA, PYCCKMIA, MOPTYrafbCKUI, HEMELKIUIA, ITOHCKNIA

[ FpomKoCTb): 3ByKOBOI CUrHaN HaXKaTWsi KHOMOK.

[ ABTOMaTUYeckoe BbiktoYeHue ] : Bbika., 15 MUHyT, 30 MUHYT, 1 Yac.

[ ApkocTb 3kpaHa ] : 1-100%

[3anyck]: BbikntoyeHune ocuunnorpacda, reHepaTopa CUrHanoB U

My/MbTUMETPa . ITa HaCTPOWKa UCNOMb3YeTCs A5 YCTAHOBKU TOTO, KaKoM

pexum ByaeT 3anyckaTbCsl aBTOMATUYECKM NpU CTapTe.

[ O nporpamme ] : Hdopmayus o 6peHae v HoMepe BEPCHU MPOLLMBKK.

[ BocctaHoBUTBH 3aBofCKME HACTPOVKK ]

% CHavana HaxMuTe KnaBuLIV HanpaBneHns , 4Tobbl BbIGPaTh
COOTBETCTBYIOLME HACTPOVKM, @ 3aTEM HAXMUTE KNABULLM HanpaBneHus,
4TOGbI BBECTW MapaMeTpbl A1 OTAENbHbIX HACTPOEK (3aBepLunTe HaCTPOWKY,
OTperynnMpoBaB KNaBuLLM HanpaBneHus ).
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6.06HOBNIEHME NPOLUUBKU

DMonyynte NOCNEAHIO BEPCUI0 MPOWMBKA C OhuuManbHOro caita un
pasapxuBupyiTe ee, 4Tobbl 3arpy3nTb Ha paboynii cTon.

@MogKnounTe YyCTPONCTBO K KOMMbIOTEPY C MOMOLLbIO Kabens Ans nepegayn
AaHHbIx USBA — Type-C, HaxmuTe 1 yaepxusante kHonky MENU , @ 3aTem
Ha)KMVlTeO, 4TO6bI BOWTM B peX1M 06HOBNEHMS NPOLINBKM, U KOMMbIOTEP
oTkpoeT USB-HakonuTenb;

(@Ckonvpyiite npowwnsky Ha USB-HakonwTenb, W Mocne ycrewHoi
pennnKaLmmn ycTpoicTBO aBTOMaTUYECKN OBHOBUT MPOLLINBKY.

@Habnopalite 3a NpoueHToM 06HOBNEHWS. Moc/e 3aBepleHns 06HOBNEHNS
YCTPOWCTBO Nepesarpy3nTcs. Ecnn ob6HoBNeHWe He yAanock, 0bpaTnTecs 3a
NoMoLLbIo B 0DrLManbHYt0 Cyx6y NOAJEPIKKUA KNUEHTOB .

7.HacTpoiika cTapToBOro sioroTuna.

1.MoaroToBbTe  3aMeHsieMoe U306paxeHWe UHTepdelica 3anycka K
MMMOPTUPYITE ero B Nporpammy.

3arpysKa CTapToOBOro /IoroTuna

(D Bo-nepBbix, NOArOTOBLTE M306paxeHne nHTepdelica 3amnycka. Pasmep
n306paxeHns fomkeH 6bITb 320x240 nukcenei, hopmart [. bmp], a nms
aiina fomkHo 6biTk [logo2c23.bmp].

(2 Bbibepute [MeHto]>[CoxpaHuTb Kak] nam [CoxpaHnTb Konuto].

(3 BoliaunTe B pacLUMPEeHHbI PEXUM.

@ Boi6epute [16 6ut] [R5 G6 B5)] 1 npoBepsTe NocaeaoBaTeibHOCTb
nepeBepHyTbIX CTPOK. U HaxxmuTe [OK].
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2. BKNoYmnTe YCTPOWCTBO U NMOAK/IKOUUTE €10 K KOMMbIOTEPY C MOMOLLbLO Kabens
Ansa nepefayun gaHHbix USB-A — Type-C.

3. Mepertawmte MNOArOTOBAEHHbIN NOroTUn 3anycka Ha USB-HakonwTenb
yCTpoiicTBa.

4. Tocne 3aBepLuieHNs onepaLyu co6CTBEHHbIN norotnn 6yaeT o6HOBNEH NpU
cnefytoLLeM 3anycKe KOMMbOTEPA.

YBepomneHue:Mpexpae 4eM MeHSTb JIOFOTUM, BHUMAaTeNbHO NpoOBepbTe
nms daiina, pasmep nukcens usobpaxenus, hbopmat nT. .

8.061wwue MeToAbl BHYyTPUCXEMHOIO TECTUPOBAHUSA

1. U3mepeHue HanpsKeHUs 6a apeu unum CTOSIHHO K

bI6op genuTens Ha uyne

npy TECTUPOBAHUM NEKTPOHHBIX CXeM W NPUBOPOB BbIBUPaAITE NONOXEHNE
penuTens 1x...10x Ha Lwyrne B COOTBETCTBUM C PeanbHOW CUTyaLWeit:- eCcnn Bbl
pabotaete C HanpskeHusmMu, Hwke 80 B (MCTOMHWMKM  NUTaHUs,
aKKyMynsITOpHble 6aTapeu, ClaboToUHbIE CXEMBI), TO UCTIONb3YHTe AenuTenb 1
X.- €cin paboTaeTe C BbICOKOBO/BTHBIMU CXeMaMu (ceTeBble 6/I0KU NUTaHWs,
LLIMM, nMnynbCHble Npeobpa3oBaTtenu 1 T.4.), TO UCNonb3yiTe aenutens 10x
/1 npobHuK, 1 ocumnnorpad foMKHbI BbITb YCTaHOBNEHbI AN PabOThI C OAHNUM
\l/l TEM e NOJNOXEHVEM AeNnTens.

)

(DBo-nepBbiX, ycTaHOBUTE ocLmanorpad B peX1M aBTOMaTUHECKOro 3anycka
(Mo yMONYaHWIO pexum aBTOMATUYECKOro 3amycka Mnocie 3amycka),
KOTOPbI  UCMONMb3yeTCs A/  NPOBEPKM MEPUOANYECKUX  CUFHANOB
(HanpshKeHVe NOCTOSIHHOTO TOKAa OTHOCKTCS K MEPUOAMYECKMM CUTHANaM).

(@YcTaHoBuTe ocumnnorpad Ha COOTBETCTBYIOLWMIA peXxuM (Mo yMonYaHmo
nocse 3anycka — nepegaya 1X).

(3YcraHoBuTe ocunnnorpad B pexxumm paboTbl 0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe Wyn W MepeBeguTe MepeksoyaTeNb Ha PyKOSTKe wyna B
COOTBETCTBYIOLLEE NONOXEHWE AeNUTENS.

(®Y6ennTech, YTO aKKYMy/STOP MMEET BbIXOAHOE HAMPSHKEHUE MUTAHUS U
MOCTOSIHHOTO HANPSHKEHUS.
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®MopcoefnHnTe 3a)UM Lyna K OTpuUaTenbHOMy noatocy 6atapen unu
oTpuLaTeNbHOMY MOMKOCY MNOCTOSHHOMO TOKA, @ 3aTeM MOAKIYMUTE Wyn K
AKKyMyNsTopy — WAM  OTpULATENbHOMY — MOMIOCY  MOCTOSIHHOTO — TOKa.
MoacoeAnNHNTE KPACHbIV 32XXUM Lyna K NON0XNUTENbHOMY NOMCY.

@DHaxmute KkHonky [AUTO] ogvH pa3, u Ha Aaucnnee ortobpasutcs
SNEKTPUYECKNIA CUTHAN MOCTOSIHHOrO Toka. ObpaTuTe BHUMaHuWe, 4TO
HanpsbkeHne 6aTapen WM Apyrue HampshkeHWs MOCTOSIHHOMO TOKa
OTHOCSTCS K CUTHaNaM NocTOSIHHOIO TOKa, KOTOPbIE He UMET KPUBOWA nan
OpPMbI BOMHbI, @ TONBKO MPAMYIO IMHUIO CO CMELLEHNEM BBEPX U BHU3, a
pa3max VPP 1 yacTtoTa F 3Toro curHana pasHbi 0.

Bbi6op pexxuma

Korfia KBapLeBbli reHepaTop CTaNKMBAETCS C EMKOCTbIO, KonebaHus nerko
OCTaHOBUTb. BxopgHas emkocTb 3oHga 1X pgocturaet 100-300 nd, a
wectepHu 10X - okosno 10-30 n®d, konebaHusi Ha wectepHe 1X nerko
OCTaHOBUTb, MNO3TOMY €e HeOBXOAMMO YCTAaHOBUTL B NonoxeHne 10X, To
€CTb W Wy, v ocuunnorpad foMKHbI 6bITb NepekoyeHbl B pexum 10X.

(DBo-nepBsbIX, ycTaHOBUTE ocLmanorpad B peXMM aBTOMaTUHYECKOro 3anycka
(N0 yMONYaHWIO PEeXMM aBTOMATUYECKOTO 3anycka mnocie 3anycka),
KOTOPbIA  MCMONb3YeTCs  [ANs  NPOBEPKU  NEPUOAUYECKUX  CUTHANOB
(cMHycompanbHble CUrHaMbl Pe30HaHCa KBapLEBOro reHepaTopa OTHOCATCS
K NeproANYECKUM CUrHanam).

@YcTtaHoBuTe Ha ocyunnorpade pexum 10X (Mo ymonyaHuio nocse 3anycka
pexum 1X).

(®Hactpolika ocumnnorpada pexunma cBs3m rno nepemeHHOMy TOKy.

(@BcTaBbTe 30HA W nepeBefuTe nepeknyaTeNb Ha PyKosTKe 30H4A B
nonoxexuve 10X.

(BY6eanTech, YTO MaTEPUHCKash NnaTa KBapLeBOro reHepatopa BK/OYeHa W
paboTaert.

©®MMoaKnounTe 32XKMM Lyna K 3a3emMsioLemy NpoBoay MaTepUHCKON Nnatsl
KBapLEBOro reHepatopa (OTpMUaTeNbHbIA NOMKC UCTOYHMKA MWUTaHUs),
BbITALLMTE KOMMAYOK LUyMNa, KOTOPbIN SBASETCS KOHYNKOM UMbl BHYTPU, 1
KOCHUTECH KOHYVKOM UIbl OfIHOTO U3 KOHTAKTOB KpUCTanna. oCLUUANaTop.
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@ Haxmute kHornky [AUTO] opuH pas, u otobpasuTcs dopma curHana
TeCTUpyemMoro Kapuesoro reHepatopa. Ecam ¢dopma curHana nocne
aBTOMATUYECKOW HACTPOWKM CAUWKOM Mana Wau CAULWIKOM Benwka, Bbl
MOXeTe BpYYHYK OTperynmpoBaTb pa3Mep CUrHana B  pexwume
MaclTabrupoBaHus.

3.smepeHue curHana

WM MON-TpaH3ucropa unu IGB

Bbi6op pexuma

HanpsbkeHve curiana WM gnsa npsimoro ynpasneHus MOMM-namnamu unu

IGBT o06blyHO HaxoguTcs B npegenax 10-20 B, a BxogHoW curHan

ynpasnenus LNM Takxe 06bl4HO HaxoguTcs B npepenax 3-20 B.

MakcmanbHoe — ucmbiTaTeNlbHOE  HanpshkeHue ans  nepepayn  1X

coctaensieT 80 B, noatomy ans npoBepku curHanos LWKVM poctaTouHo

1cnonb3oBaTh pexum 1X (M Mpo6HWK, U ocumnnorpad HacTPOeHbl Ha
pexum 1X).

(DBo-nepBbiX, ycTaHOBUTE ocLmanorpad B peX1MM aBTOMaTUYECKOro 3anycka
(N0 ymMonYaHWio pexum aBTOMAaTUYECKOro 3amnycka mnocne 3amycka),
KOTOPbI MCMONb3yeTcs A/s NPOBEPKU Nepuoguyeckmx curHanos (LWWM
OTHOCUTCS K NEePUOANYECKUM CUrHaNam).

(2YcTaHoBuTe ocumnnorpad Ha pexum 1X (Mo ymonyaHuio nocne 3anycka
yCTaHaBMBAETCs PeXuUM 1X).

(3YcraHoBuTe ocumnnorpad B pexxmm paboTbl M0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA W MepeMecTuTe MepeknoyaTesb Ha PYKOSITKe 30HAA B
nonoxexue 1X.

BY6eanTech, 4To MaTepuHckas nnata WM B 3TO BpeMs UMeeT BbIXOAHOW
curHan WUM.

®nMopacoeanHuTe 32XMM faTymKa K noscy S MOIM-TpaH3ucTopa, a AaTymK K
nontocy G MOI-TpaH3ucTopa.

@Haxmute kHonky [AUTO] ogwu pas, u Gyper oTo6paxeHa M3MepeHHast
dopma curvana WWM. Ecnm cdopma curHana nocne aBTOMATUHECKON
HaCTPOMKN CIWWKOM Mafia UM CAWLWKOM BENWKa, Bbl MOXETE BPYYHYH
OTperynnpoBaTb pasMep CUrHana B pexuMe MacluTabupoBaHus.
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4./A3mepeHue BbIXOQHO

reHepaTtopa curHasioe

Bbi6op pexxuma

BbIXOAHOE HanpsHKeHne reHepaTopa CUrHanoB HaxoauTcs B npeaenax 30 B,
a MakKCuMmanbHOe WucnbiTaTe/ibHOE HarnpshkeHve s nepegadu 1X

cocTasnseT 80 B. Mo3aToMy [/19 NPOBEPKM BbIXOAHOIO CUTHaNa reHepaTopa
CUFHANOB [AOCTaTOMHO WCMOMb30BaTb pexum 1X (M nNpobHUK, 1
ocumnnorpad ycTaHoBAEHbl Ha pexum 1X).

(D Bo-nepBbIX, yCTaHOBWTE OCLMAOrpad B PEXMUM aBTOMATUYECKOTO 3amnycKa
(N0 yMON4YaHWIO PeXuM aBTOMATUYECKOro 3anycka mnocie 3anycka),
KOTOPbIA  MCMONb3yeTCs NS  NPOBEPKU  NEPUOAUYECKMX  CUTHANOB
(BbIXOAHOW CMrHAN reHepaTopa CUrHaNOB OTHOCWTCS K MEepUOANYECcKUM
curHanam).

(@YcTaHoBuTe ocumunnorpad Ha pexum 1X (Mo ymonuyaHuio nocne 3anycka
ycTaHaBnuBaeTcs nepegaya 1X).

(YcTaHoBKTe ocuyunnorpad B pexum paboTbl Mo NOCTOSHHOMY TOKY.

(®BcTaBbTe 30HA W NepeMecTUTe MepekntoyaTesb Ha PYKOSITKe 30HAA B
nonoxexue 1X.

(®Y6eanTech, YTO reHepaTop CUrHANOB BKOYEH, pabOTaeT 1 BbIAAET CUTHANMbI.

®MoakniounTe 3aXUM Llyna K YEpPHOMY 3aXMMy Ha BbIXOAHOW NWHUK
reHepaTopa CUrHanoB W MOAKMOYMTE LYN K KPACHOW BbIXOAHOW NMHMK
reHepaTopa CUrHasnos.

@DHaxmute kHonky [AUTO] oguH pas, n oTobpasuTcs curHan, BblhaBaemblii
reHepaTopoM. Ecnu dopma curHana nocne aBTOMaTUHecKON HaCTPOMKM
C/IMLLIKOM Mana Ui CIVLLIKOM BENIMKa, Bbl MOXeTe BPYYHYH OTperynmposatb
pasmep curHana B pexvime MacliTabrpoBaHus.
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5.5bITOBOE 3/1eKTPOCHa6)xeHne 220 B unv usmepeHue 110 B.

BbITOBOE 31E€KTPUYECTBO O06bIYHO MMeeT HanpskeHve 180-260 B c
NUKOBbLIM HanpshkeHrem 507-733 B. B HEKOTOPbIX CTpaHax HanpshXxeHve B
foMallHeM 3neKTpuyecTse cocTaBisieT 110 B, a nukoBoe HanpshkeHue
coctasnset 310 B. MakcumanbHoe nsmepeHue gns pexuma 1X coctasnsier
80 B, a MakcumanbHoe usmepeHue gna nepepayn 10X coctaBnsiet 800 B
(nepepaya 10X BbigepxwmBaeT go 1600 B oT nuka fo nwka). Moatomy
HeobXOAMMO YCTaHOBWTL ero Ha pexum 10X, a 3TO O3Hayaer, YTo U
NPOBHUK, 1 ocumnnorpad foMKHbI 6bITb NepeKtoYeHbl Ha pexum 10X.

(DBo-nepB.biX, ycTaHOBUTE ocLmanorpad B peXmMM aBTOMaTUYECKOro 3anycka
(N0 ymMonYaHWiO pexum aBTOMATMYECKOro 3amycka mnocie 3amycka),
KOTOPbI UCMObB3YETCS ANS MPOBEPKU NEPUOJUYECKMX C1rHanoB (50 My gns
6bITOBOI TEXHWKM CHUTAETCS MEPUOANYECKUM CUTHANOM).

(2YcTaHoBuTe Ha ocumnnorpade pexum 10X (Mo ymMonyaHuio nocae 3anycka
nepepgaya 1X).

(3YcTaHoBuTe ocumnnorpad B pexxum paboTbl N0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA4 M MEpeMecTUTe MepeknoyaTeb Ha PYKOSITKE 30HAA B
nonoxexue 10X.

(BY6eanTech, YTO Ha NPOBEPSEMOM KOHUE eCTb 6bITOBas 3MeKTpuyecKas
poseTka.

®MNofcoeanHNTE 3XKMM LyNa v Wy K 4BYM NPOBOAAM 6bITOBOrO nprbopa, He
pasnunyas NONOXUTENbHbIV U OTpULLATENbHbIV NONKOCA.
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@HaxmuTe kHonKy [ABTO] oaunH pas, u oTo6pasuTcs popma curHana 6bIToBOM
3nekTposHepruu. Ecnm hopma curHana nocne aBTOMaTUYECKON HAaCTPOMKKN

CULIKOM Mana Unv CILLKOM BENNKa, Bbl MOXETE BPY4YHYI0 OTPerynnposaTb
pa3mep curHana B pexume MaclTabuposaHus.

3MepeHue NyJibcaLyii MOLLHOCT

Bbi6op pexxuma

Ecnu BbiIxopgHOe Hanpsbkenne Huxe 80 B, ycTaHoBuTe pexum 1X (1

npobHuK, 1 ocuunnorpad yctaHoBneHbl Ha pexum 1X). Ecnm oHo

HaxoguTcs B npegenax 80-800 B, yctaHosuTe pexxum 10X (M NpobHUK, u
ocuunnorpad HaCTPOEHbI Ha OfHY U Ty e PeXum).

(DBo-nepBbIX, ycTaHOBUTE ocLmanorpad B peXXMm aBTOMaTUYeCKOro 3anycka
(N0 yMONYaHWIO PEeXMM aBTOMATUYECKOTO 3anycka mnocne 3anycka),
KOTOPBbIV NCMONb3YeTCs NS NPOBEPKM CUTHANOB LKA,

@YcTaHoBuUTE ocumnnorpad Ha COOTBETCTBYIOLYIO PEXMM (MO yMONYaHMIO
nocne 3anycka — nepegaya 1X).

(3YcranosuTe ocunnnorpad B pexxmm paboTbl Mo nepeMeHHOMY TOKY.

(@BcTaBbTe Wyn W MNepemMecTuTe NepekntoyaTeNb Ha PyKosTke Liyna B
COOTBETCTBYHOLLEE MONOKEHME Nepefayu.

(B®Y6eanTech, YTO NCTOYHMK NUTAHMS BKIOYEH 1 HA BbIXOAE €CTb HamnpshxeHwe.

®MoaknounTe 3aXMM  AATYMKA K OTPULATENIbHON KieMMe  BbIXOLHOW
MOLHOCTW, MOAKMOYUTE AATYMK K MONOKUTENbHOW KIeMMe BbIXOAHON
MOLWHOCTU 1 NOJOXANTE OKOTO 10 CeKyH[, Korga Xentasa JIMHUSA 1 Kentas
CTpenKa B 1eBOM KOHLie NepUoaa OXUAAHMS.

@HaxmuTe kHonKy [AUTO] oguH pas, u 0To6pasmnTcs nybcalmsi MOLWHOCTY.

U3mepeHUe BbIXOAHOM MOLLHOCTY UHBEpPTOpa

Bbi6op pexxuma

BbIxofiHOE HamnpshkeH1e WHBEPTOPa aHaNorMYHO HampsHKeHNo BbITOBOM

3NeKTPOCeTU, OBbIYHO OKONO HECKOMbKWUX COTEH BOJbLT, MO3TOMY ero

HeobXOAMMO YCTaHOBUTb Ha pexum 10X (1 30HA, u ocuunnorpad
HaCTpoeHbl Ha pexum 10X).
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(DBo-nepBbIx, yCTaHOBUTE OCLUMNNOrpac B PEXMM aBTOMATUYECKOrO 3amnycKa
(N0 ymonuaHuio pexum aBTOMATUYECKOro 3amnycka mnocne 3anycka),
KOTOPbIV MCNObB3YeTCs ANs NPOBEPKN NEPUOANYECKNX CUTHANOB (CUTHANbI,
BbIBOJMMbIE UHBEPTOPOM, OTHOCATCS K NEPUOANYECKUM CUTHANaM).

@YcraHouTe ocumnnorpad Ha pexum 10X (Mo ymonyaHwio nocne 3anycka
ycTaHaBnmBaeTcs nepegaya 1X).

(@YcTaHoBUTE OCUUNNOTPAd B PEXMM PabOTbl MO MOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA M MEpeMecTuTe MepekatoyaTeNb Ha PYKOSITKE 30HAA B
nonoxexue 10X.

(BY6eauTech, YTO MHBEPTOP BKMIOYEH 1 UMEET BbIXOAHOE HanpsikeHue.

®MNofcoenHNTe 3aXMM LyNa 1 Wyn K BbIXOJHOMY KOHLY WHBEpTOpa, He
pasnuyas NONOXUTENbHbIV U OTpULLATENbHbIV NONKOCA.

@HaxmuTe kHonky [AUTO] oguH pas, n oTobpasuTcsa CurHan, BblhaBaemblii
nHBepTopoM. Ecnn dopma curHana nocne aBTOMATUHECKOW HaCTPOWKM
CMUWKOM Mana WAW CAWWKOM BeNuKa, pasMep CUrHana MOXHO
OTPerynnpoBaTb BPYYHYIO B PEXMME MaCLITabrpoBaHus.

YcunuTenb MOLWHOCTY UIW U3MEPeHUe ayAUOCUTH

Bbi6op pexxuma

BbIXOlHOE HamnpsiKeHne YCUANTeNsi MOWHOCTU 0bbl4HO HWke 40 B, a

MaKCMManbHOe  WCMblTaTeNbHOe — HanpsbkeHue Ans  nepejaun  1X

coctaBnsier 80 B, Mo3TOMY [OCTAaTOMHO WCMONb30BaTb pexum 1X (u
NPO6HUK, 1 ocumnnorpad HaCTpoeHbl Ha pexum 1X).

(DCHavana yctaHoBUTe ocumnnorpad B pexxum aBTOMaTUYECKOro 3anycka (no
yMOMYaHUI0 Mocie 3amycka WMCMoMb3yeTcs aBTOMATUYECKWUA  Pexum
3anycka).

(2YcTaHoBuUTe ocumnnorpad Ha pexum 1X (Mo ymonyaHuio nocne 3anycka
ycTaHaBnmBaeTcs nepegaya 1X).

(3YcTaHoBuTe ocumnnorpad B pexxmm paboTbl N0 NepeMeHHOMY TOKY.

(@BcTaBbTe 30HA M MEpeMecTuTe MepeknoyaTeb Ha PYKOSITKE 30HAA B
nonoxexue 1X.

(BY6eanTech, YTO yCUNUTENb BKAIOYEH, pabOoTaeT v BblAaeT ayAuocurHas.

©®lMNoacoeanHUTE 3aXKMM LyNa v Wyn K ABYM BbIXOAHbIM KleMMaM ycunutens
MOLWHOCTU, He pa3ninyas ﬂOJ'IO)KVITeJ'IbeIl‘/lI n OTpl/ILI'aTeJ'IbeII‘/II nosntoca.
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@DHaxmute KHonky [AUTO] oauH pas, u oTO6pasnUTCs BbIXOLHOW CUTHaN
ycunutens MolHocTu. Ecam dopma curHana nocne aBTOMATU4ECKOM
HaCTPOMKN CAWLWIKOM Mana WAM CNULWKOM BEUKA, Bbl MOXETe BPYYHYIO
OTperynupoBaTh pa3mep CrHana B pexuvme MacliTabuposaHus.

9.i3mepeHume curHanos ABTOMO6UIbHOM CBSI3U/CUrHANOB LUMH

Bbi6op pexxuma

CUTHaNbl CBA3M, UCNOMb3yeMble B aBTOMOGMASAX, 06bI4HO Hdke 20 B, a

MaKCMManbHOe WCMblTaTeNbHOE HanpsikeHwe Ans nepegayv  1X

coctasnser 80 B. [lostomy pgns  TecTMpoBaHMS  CUTHaNoOB

aBTOMOBW/IbHOM CBSI3N JOCTATOYHO UCMONBb30BATH pexum 1X (1 AaTuuK,
1 ocunnnorpad ycTaHoBAEHbI Ha pexuM 1X).

(DCHavana yctaHoBuTe ocuunnorpad B HOPManbHbI pexuMm 3amycka (no
YyMO/YaHUIO MOC/NEe 3amycka WCMOMb3yeTcs aBTOMATUYECKWMIA  Pexum
3anycka). Pexwum 3anycka Norma cneuyuanbHo WcnonbsyeTcs  [ns
N3MEpeHUsi Henepuoguyecknx UMGBPOBbIX CUTHaNoOB, W ecin  Bbl
UCMNosb3yeTe PeXUM aBTOMATMYeCKOro 3amycka, Bbl He CMOXeTe
3axBaTblBaTb Henepuognyeckme cCurHanbol.

(@YcTaHoBKUTE ocuunnorpad B nonoxeHne 1X (Mo ymonyaHulo nocne
3anycka — nonoxexue 1X).

(®YcTaHoBKTe ocuyunnorpad B pexum paboTbl Mo NepeMeHHOMY TOKY.

(@BcTaBbTe 30HA W MepeMecTuTe Mepeknoyatenb Ha PyKOSITKE 30HAA B
nonoxexue 1X.

(®MNoacoefnHNTe 3aXKUM [aTHMKa U [AATYMK K ABYM CUTHAbHBIM MPOBOAAM
NVHWN CBS3U, HE3aBUCUMO OT TOTO, MONOXMUTENbHbINA UK OTPULLATENbHDIN.
EC/M UMeeTCs HeCKONbKO CUrHanbHbIX MPOBOAOB, HEOGXOAMMO 3apaHee
onpefennTb CUrHanbHble NpoBoja UAK NonpoboBaThb BbIbpaThb ABa U3 HUX
HECKOJIbKO pa3 A/1s NPOBEPKM.

®Yb6epuTech, YTO B 3TO BPEMS Ha JIMHWM CBSI3M MPUCYTCTBYET CUrHaN CBS3M.

@OTperynupyiite BepTUKaNbHYIO YyBCTBUTEIBHOCTb i1 MexaHu3ma 50 mMB.

(®YcTaHOBWTE BpeMeHHY'0 pa3BepTKy Ha 20 MKC.

@MNpy HaNMYMM CUrHaNa CBSI3W Ha IMHUM CBSI3W OCLMNOrpad 3axBaTuT ero 1
0T06pasnT Ha 3KpaHe. ECAn ero HEBO3MOXHO 3axBaTUTb, HEOOXOAWUMO
nonpo6oBaTh HECKOMIbKO Pa3 OTPErynnpoBaTb pa3BepTky BpemeHw (1 Mc ~ 6
HC) 1 HanpshxeHwe 3anycka (KpacHas cTpenka) Ans oTnafKu.
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10.Mi3MepeHUe NpMeMHUKa UH¢paKpacHoro
AUCTAaHLUOHHOIO yrpaB/ieHus.

Bbi6op pexxuma

CurHan nH@pakpacHoro nynbTa ANCTaHLVOHHOTO ynpaBaeHns 06bl4HO

HaxoAMTCs B AmManasoHe oT 3 4o 5, C MaKCMMalbHbIM UCMbITATE/IbHbIM

HanpsbkeHvem 80 B Ha nepepauve X. [losTomy pgns TecTupoBaHuUs

CUTHANOB aBTOMOGWNBbHONM CBA3M [LOCTAaTOYHO UCNONb30BATL PeXuM 1X
(1 MPOBHMK, n ocumnnorpac HaCTPOeHbI Ha PeXuM 1X).

(DCHavana ycraHoBuTe ocumanorpad B HOPMasbHbIA pPexuM 3anycka (no
yMOMYaHUI0 Mocie 3amycka WMCMNoMb3yeTcs aBTOMATUYECKUA  Pexum
3anycka). PeXuM HOPManbHOro 3anycka crneuynanbHO UCMoNb3yeTcs As
M3MepeHNs HEeNepuoaMYecKmx LMhpPoBbIX CUrHaNoB. Mpu 1cnonb3oBaHUK
«ABTO» pexum Tpurrepa He MOXeT 3axBaTbiBaTb Henepuoguveckue
CUTHanbl, @ CUrHan MHdpaKpacHoro NynsTa AUCTaHLMOHHOIO yNpaBneHus
OTHOCUTCS K HEMEpPUOANYECKOMY LM(PPOBOMY KOAMPYIOLLEMY CHUTHANY.

(@YcraHoBute ocumnnorpad B nonoxeHwe 1X (No ymonyaHuio nocne
3anycka — nonoxexwe 1X).

(3YcTaHoBuTe ocunnnorpad B pexxmm paboTbl N0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA M MEPeMecTUTe MepeknoyaTeib Ha PYKOSITKE 30HAA B
nonoxexue 1X.

GlMoaKnounTe 3aXMM AaTYMKA K KIeMMe 3a3emseHust (oTpuuaTtesbHbli
MOMKC) MAaTePUHCKO MiaTbl MH(MPaKPACHOrO NPUEMHWKA U NOAKIIYUTE
[ATYUK K KOHTaKTY AaHHbIX FON0BKM MHMPAKPaCcHOro NpreMHyKa.

(®)YcTaHOBUTE BEPTUKANbHYIO YYBCTBUTENBHOCTb Ha 1 B.

@YcTaHOBUTE BpEMEHHYIO pa3BepTKy Ha 20 MKC.

®O0Tperynupyiite NonoXeHue KpacHOW CTPenKu Tpurrepa npumepHo Ha 1
60/bLLYIO CETKY BbILLE MONOXKEHWS XKENTON CTPENKYM CneBa.

(9Ha 3TOM 3Tane ¢ NOMOLLbIO NyNbTa 4UCTAHLMOHHOIO YNPaBNeHWs OTNpaBLTe
CUrHaN Ha MHMPaKpacHbIM NPUEMHUK, W Ha ocuuanorpacde nosBuTCs
ocuunnorpamma.
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11. CxeMbl yCU/IeHUSA C aTYUKaMu (TemnepaTypbl,
B/IAXKHOCTU, flaB/ieHus1, Xonna U T.n.) UsmepeHus

Bbi6op pexxuma

CUTHaNbl JAaTYNKOB 06bIYHO OTHOCUTENbHO CNabble, OKONO HECKOMbKMX
MUANNBOALT, W 3TOT HebONbWOW CUrHAN He MOXEeT  6biTb
HenocpeacTBeHHO obHapyxeH ocuunnorpadom. [laTynk 3Toro Tuna
MMeeT Ha MaTepPUHCKON Nnate yCUNUTeNb CWUrHana, KOTOPbIA MOXeT
13MepsTb YCUNEHHbI CUrHan. MOXHO MCnonb3oBaTb pexum 1X (1
NpoBHMK, 1 ocuunnorpad HacTPoeHbl Ha pexum 1X)

(DCHavana yctaHoBuUTE ocuuiorpad B peXxum aBToMaTU4ecKoro 3anycka (no
YMOMYaAHWIO MOCMe 3amycka WCMONb3yeTcsl aBTOMATUYECKWI  pexum
3anycka).

(@YcraHoBute ocumnnorpad B nonoxeHwe 1X (no ymonyaHuio nocne
3anycka — nonoxexue 1X).

(3YcTaHoBuTe ocynnnorpad B pexxum paboTbl N0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA W MepeBeauTe MepekloyaTelb Ha PyKosTKe 30HAA B
nosioxexHue 1X.

®MogKmounTe 3aXMM Lyna K Knemme 3asemneHns (oTpuuaTebHbIi Nomc
WUCTOYHMKA MUTAHWS) MaTePUHCKOW NiaThl AAaTYMKA, HAWAUTE BbIXOAHYHO
KNeMMy CeKLMU YCUNEHWS W MOAKMIONNTE LY K 3TOW BbIXOAHON Knemme.

©®O0Tperynupyiite BepTUKaNbHYH 4yBCTBUTENBHOCTb AN MeXxaHu3ma 50 MB.

@nepeknloynTeCh B PEXUM MNEpeMeleHns KaaBmaTypbl W nepemectute
YENTYH CTPENKY FOPU3OHTANIbHO K HUXHEl YacTu CurHana.

(®YcraHoBuTe passepTky 500 MC M BOWAUTE B PEXUM MeAeHHOro
CKaHWPOBaHWs C 6OMbLLION pa3BepPTKON.

(@Ecnn kentas CUrHanbHasi JIMHWSL MOSIBNSIETCS BBepXy, HEO6XOAMMO
YMeHbLUNTbL YyBCTBUTENbHOCTb MO BepTUKanu, KoTopas coctasnseT 100 mB,
200 mB, 500 MB 1 T. A. Korga 06HOBMEHHbI CUrHaM CnpaBa He HaxoaMUTCs
BBEPXY (06bIYHO NOCepeanHe), CUrHan, MONYYEHHbIN STUM AATYUKOM, MOXET
6bITb OBHAPYXXEH B 3TO BpeMsI.
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.I'Ipm OAHOBPEMEHHOM NCMO/Ib30BaHUW [ABYX KaHANOB 3aXVMbl 3a3eMNeHUs
ABYX [AaT4MKOB [AO/MKHbI ObiTh COefMHEHbl BMecTe. KaTeropuuecku
3anpelaeTcs NOAKIYaTb 3a3eMsIoLWMe 3aXUMbl ABYX LLYMOB K Pa3HbiM
noTeHLManam, oCO6eHHO Ha KJeMMax C pasHbiMK NoTeHUManamm unm Ha
BbICOKOMOLYHOM 060pyAoBaHuM C HanpskeHuem 220 B. B npoTuBHOM
cy4ae MaTepuHcKas nnata ocyunnorpada CropuT, NOCKONbKY ABa KaHana
3a3emsieHbl BMeCTe, a NOAK/IYeHVe K pa3HbIM NoTeHUManam npusefet K
KOPOTKOMY ~ 3aMblKaHWMIO  BHYTPEHHUX  3a3eMNAOWMX  NPOBOAOB
MaTEPVHCKOM NnaTbl, Kak 1 BO Bcex ocuymnnorpadax.

@MakcrmanbHbIi fonyck ans Bxopa BNC ocumnnorpada coctasnsiet 400 B,
CTPOro 3anpeLyeHo nogaBaTh BXOAHOE HanpshxeHue, npesbiwatolee 400 B,
nog nepeksyaTtens npobHmKa 1X.

@lpy 3apsiake HEOBXOAMMO WCMONb30BaTb OTAENbHYKO 3aPSAHYIO FONOBKY.
KaTeropuyecku 3anpeljaeTcs UCNOAb30BaTb UCTOMHUK NMUTaHus uan USB
OPYrUX TECTUPYEMbIX B [aHHbIi MOMEHT YCTPOWCTB, WHa4ye 3TO MOXeT
BbI3BaTb KOPOTKOE 3aMblKaHWe Ha MPOBO/, 3a3eMIEHNst MaTEPUHCKON MaThl
1 OKeYb MaTePUHCKYIO NaaTy BO BpeMs npoLiecca TeCTMpoBaHus.

@lepes, MCMONb30BaHMEM MNPOAyKTa MpoBepbTe, He MOBpeXaeHa /i
U30N5ILMs PABOM C KOPNYCOM 1 MHTephencoMm.

@ToxanyiicTa, ilepXnTe nanel 3a 3aWMTHBIM YCTPONCTBOM PYUKU.

@Tpy M3MepeHUn NPOBEPSIEMON Lienu He NprKacaiTech Ko BCEM BXOAHbIM
noptam.

@loxanyiicta, OTCOeAMHMTE TECTOBbINM Wyn W LUenb nepes U3MeHeHuem
NONOXeHNs nepefaqu.

@Korga npoBepsieMoe HampsbkeHUe MOCTOSIHHOTO ToKa Bbllwe 36 B, a
HanpshkeHVe nepemMeHHOro Toka Bbilie 25 B, nonb3oBaTenn [OMKHbI
NPUHATL  Mepbl  NPEfOCTOPOXHOCTH, 4TOGbI M3bexaTb MNOPAKEHUs
3NeKTPUYECKIM TOKOM.

@Koraa ypoBeHb 3apsfa 6aTapen CIMWKOM HU3KUIA, MOSIBUTCS BCMNbIBaKOLLEE
OKHO C MofcKasKoid. MoxarnyicTa, 3apshkaiiTe ee CBOEBPEMEHHO, YTOObI He
MNOB/INATbL Ha Ka4eCTBO N3MepeHus.
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10 UHdpopmauus o npoussoauTene

No6oii nonb3oBaTenb YycTpoilctB  FNIRSI MoxeT o6patutcs K
npoussoauTenio.

MbI npepocTaBisieM fONO/HUTENbHbIE 6 MecsILeB rapaHTUK U obelyaem
pewunTb BO3HMKaKOLWMe BONPOCkl NpY UCnosib3oBaHUM ycTpoiicTe FNIRSI.
[ns onepaTUBHOrO pelleHMs] BO3HUKAMOIIMX BOMPOCOB BCTymailTe B
coobuiecTso nonb3osarenen FNIRSI. CBsxuTech ¢ cotpygHukamm FNIRSI,
4YTO6bI NPUCOAUHUTBLCA K HaLeMy coo6LLecTBy.

Shenzhen FNIRSI Technology Co.,LTD.
Add.:West of Building C,Weida Industrial Park,Dalang Street,
Longhua District,Shenzhen,Guangdong
E-mail:fnirsiofficial@gmail.com (Business)
fnirsiofficialcs@gmail.com(Equipment service)
Tel:0755-28020752 / +8613536884686
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@Este manual fornece instrugdes detalhadas sobre o produto. Por favor, leia
este manual cuidadosamente para garantir que obtém o melhor desempen-
ho do produto.

@N3o utilize o instrumento em ambientes inflaméaveis e explosivos.

@Baterias usadas e instrumentos ndo devem ser descartados junto com o lixo
doméstico. Por favor, descarte-os de acordo com as leis e regulamentos
nacionais ou locais relevantes.

@Se houver problemas de qualidade com o dispositivo ou se tiver dividas
sobre a utilizagdo do mesmo, por favor, entre em contato com o servigo de
atendimento ao cliente online da "FNIRSI" e resolveremos o seu problema.

1.Introducao ao Produto

O FNIRSI-2C23T é um osciloscépio digital de dois canais, langado pela FNIRSI,
projetado para a industria de manutengéo e desenvolvimento. Este dispositivo
esta equipado com trés fungdes principais: osciloscépio, multimetro e gerador
de fungBes. O osciloscopio adota uma arquitetura de hardware
FPGA+MCU+ADC, com uma taxa de amostragem de 50MS/s, largura de banda
analdgica de 10MHz e um mddulo de protegdo de alta tensdo embutido,
suportando medigdo maxima de tensdo de pico de +400V; Suporta também a
salvaguarda e visualizagdo de capturas de tela de formas de onda para analise.
O multimetro possui uma verdadeira eficacia de valor de 4 digitos e 10000
pontos, e suporta medicGes de tensdo e corrente AC/DC, assim como capacitan-
cia, resisténcia, diodo, continuidade e outras fungdes de medigdo. Quer seja
utilizado por profissionais, fabricas, escolas, entusiastas ou familias, é um
instrumento multifuncional ideal. Equipado com um gerador de sinais de
funcdo DDS embutido, pode emitir 7 tipos de sinais de fungdo, com uma saida
maxima de 2MHz para todos os sinais e um passo de 1Hz; A frequéncia de saida,
aamplitude e o ciclo de trabalho sdo ajustaveis. Utilizando um ecrd LCD de alta
definicdo de 2,8 polegadas com uma resolugdo de 320 * 240 e uma bateria de
litio recarregéavel de 3000mAh embutida, o tempo de espera pode chegar até 6
horas. Fornece aos utilizadores fun¢des mais fortes e praticas numa embalagem

compacta, mantendo uma boa portabilidade.
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.In ucao ao Painel

CH2 Osciloscopio Porta de

CH1 I !
Osciloscopio 1 I ) saida do
y gerador
de fungdes

FNIRSH

©® ©iooms

S Visualizagdo

do Ecra
100mV X10 AC @ AUTO Y CH1  100mV X10 AC
=«
CURSOR
Botdes
Entrada do
Multimetro
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»+) @

Oscilloscope & Multimeter
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3.Descrigao dos Indicadores Luminosos

4 R
Ecra Ecrd a cores 2.8” HD
Resolucdo 320*240
Especifica¢des de Carga| TYPE-C (5V/1A)
Bateria Bateria de litio de 3000mAh
. Osciloscdpio, Gerador de fungBes, Multimetro
Fungdes (ver pardmetros funcionais para detalhes)
Tempo em standby 6h (tempo tedrico em laboratdrio)
Medidas do produto 167*89*35mm
Peso 300g
. J
4.Introducdo aos Botoes e Fungoes
1.1 Osciloscépio - Instrucdes de Operacio das Teclas
e p
Botdo | Operagdo Funcdo

(D Pressdo curta Botdo Ligar/Desligar

MENU | Press3do curta | Pagina Inicial (Pagina de selegdo de fungdes)

CH1 Pressdo curta

Quando estd em CH1: ConfiguragBes de CH1
Quando estd em CH2: muda para CH1

CH2 Pressdo curta

Quando esta em CH2: Configurages de CH2
Quando estd em CH1: muda para CH2 Y,
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Botdo | Operagdo

Fungdo

Pressdo curta

AUTO

AUTO
Pressdo longa

Corregdo da linha de base

Pressdo curta

Parar a execugdo

1y

Pressdo longa

Centrar a 50%

Pressdo longa

Pressdo curta Guardar
SAVE
Pressdo longa Entrar na Grade dos Nove Palacios
P Pressdo curta Movimentar a forma de onda
=)
MOVE N
Pressdo longa Acesso rapido ao osciloscopio
= Pressao curta Movimento do gatilho
CURSOR B
Pressdo longa Acesso rapido ao gerador de fungdes
Pressdo curta Movimentar o gatilho
TRIGGER . o .
Pressdo longa Acesso rdpido ao multimetro
° Pressdo curta Selegdo de parametros
PRM Mostrar pardmetros de medigdo/

Ocultar pardametros de medigdo

%0 processo de calibragdo da linha de base leva muito tempo. Seja paciente e
ndo opere o equipamento durante o processo de calibragdo. Se o equipamento

for operado acidentalmente e a calibragdo for interrompida, recalibre. A
calibracdo da linha de base requer a remocdo da sonda.
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1.2 Osciloscop

o © [3) (4]

() 500us CH1

AVAVAVCAVAVEY)

13

200mv X1 DC @ AUTO £ CH1 5V X1 AC
(7] (9] (8]

Dindicagdo de pausa da operagao: Pressione o botdo "’ para pausar a
forma de onda @ , e depois pressione novamente o botio de aquisicio de
forma de onda para retomar a execucio @ .

2)Base de tempo:50ns a 10s. Em outros modos na pagina do osciloscépio,
pressione as teclas de seta esquerda e direita para ajustar a base de tempo.

3lIndica o canal de operacdo atual:Pressione brevemente CH1e CH2 para
alternar, indicando que a tecla de direc&o é para o canal de forma de ondaem
movimento.

@Indicacao de estado da interface do gerador de modelo de fun¢Ges:Ex-

istem 8 estados: DESLIGADO, onda senoidal - ,onda quadrada - R

onda triangular - ,onda completa - ,onda meia -, ondade
ruido-,e DCH .
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Sindicador de bateria: Cheia [} e bateria fraca [__J. Quando o nivel da
bateria estiver baixo, uma janela pop-up sera exibida indicando que o nivel
da bateria esta baixo e ird ocorreu o desligar automatico apds a contagem

regressiva.

&Nivel de disparo: Condi¢do de tensdo de disparo, pressione brevemente o

7

®)

CURSOR

te

para ajustar o cursor de disparo. A interface mostrard 4=, indicando

0 ajuste da tensdo de disparo. Neste momento, pressione brevemente os
botdes para cima e para baixo das teclas de diregdo para ajustar o disparo.

Configuragdo do canal 1 do
osciloscépio:Quando o canal de
operagdo estd em uso s
pressione brevemente CH1 para
atternar4 Quando o canal de
operagao estd em uso,
pressione brevemente CH1 para
abrir uma janela para configurar a
alternancia, amplificacdo (X1,X10) e
acoplamento (CA, CC) do canal 1 do

)500ms

CH1

100mV X10 AC @ AUTO ¥ CH1 ~ 100mV X10 AC

osciloscdpio, conforme mostrado na figura. Neste momento, pressione as
teclas de diregdo para configurar para cima, para baixo, para a esquerda e

para a direita.

Configuragdo do canal 2 do
osciloscépio:Quando o canal de
operagdo estd
pressionebﬂemente CH2 para
CH2

em uso,

alternar ,quando o canal de

operagao , Ppressionar
brevemente CH2abrird umajanela
para configurar a alternancia,
amplificagdo (X1, X10) e acoplamen-
to (CA, CC) do canal 2 do
osciloscdpio, conforme mostrado

() 500ms

ON) OFF
X1
Ac

100mV X10 AC

100mV X10 AC™ @ AUTO ¥ CH1

na figura. Neste momento, pressione as teclas de diregdo para configurar
para cima, para baixo, para a esquerda e para a direita.
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©®Configuracdo de disparo:Usado [IEIEEIRE

para definir o modo de disparo,
canal de disparo e tipo de disparo.
Pressione brevemente para
TRIGGER
abrir as configuragdes, conforme
mostrado  na  figura.  Neste

momento, pressione as teclas de t
100mV X10 AC @ AUTO ¥ CH1  100mV X10 AC

direcdo para configurar para cima,
para baixo, para a esquerda e para a
direita. prZ
G9Forma de onda do canal 1: Ao operar o, pressione brevemente yove
para definir o movimento da forma de onda, a interface mostrara 4-I-> repre-
sentando o movimento da forma de onda, e use os bot&es para cima e para
baixo nas teclas de diregdo para mover a forma de onda do canal 1.

A
) =
WForma de onda do canal 2:Ao operar o pressione brevemente MOVE

para definir o movimento da forma de onda, a interface mostrara
representando o movimento da forma de onda, e use os botSes para cima e
para baixo nas teclas de dire¢do para mover a forma de onda do canal 2.
@Cursores esquergdo e direito: Cursores esquerdo e direito: Pressione
rapidamente =) interface aparece 4-I-> representando o movimento
da forma de ondg, use as teclas de dire¢do para a esquerda e para a direita
para mover o cursor.
@3Display de medicdo de %aﬁmetros:
Pressione brevemente —©— para
PRM
abrir e definir os pardmetros a
serem medidos, conforme
mostradona figura. Pressione e

o—<
, todas as medicdes cvr [NEER vmin Vmax  Vmin

segure PROM
Vavg Vpp Vrms Vavg Vpp Vrms

ndo serdo feitas, e os parametros

Freq Peri Duty Freq Peri Duty
medidos ndo serdo exibidos na 100mV XI0AC @ AUTO ¥ CH1  100mV X10 AC

interface.
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1.3 Osciloscépio - Guardar Captura de Ecra da Forma de Onda

(MGuardar captura de ecra:Faca uma
pressdo curtaem SAVE esurgira
um aviso pop-up ¥ Saving... a
guardar, como mostrado na
imagem a direita; Espere que
aparega @ Saved guardado
com sucesso em 2 segundos. Neste
ponto, a interface da forma de onda
armazenou imagens em formato HEERCE TN P Lo AT
BMP, e 0 nome da imagem serd "img
_ nGmero". Pode ser visualizado e eliminado pela prépria maquina, ou
inserido num conector USB Tipo-C para ligar ao computador e visualizar.

(2Visualizar captura de ecra: Pressionar e segurar SAVE para entrar na pagina
de visualizagdo de capturas de tela de formas de onda salvas e pressionar
| | ’ para entrar na interface de capturas de tela de formas de onda salvas,
L %
P - = o— . -
sequéncia P{=) =« o] —0— . Ao selecionar vérias formas
MOVE CURSOR TRIGGER PRM
de onda, as teclas de dire¢do selecionam a forma de onda correspondente, e

obotio || P eleciona.

XN corresponde aos quatro botdes em

Se 0 armazenamento ficar cheio, deve apagar manualmente formas de
L onda antes de poder guardar novamente. )
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1.4 Osciloscopio - Parametros

/
Canais 2 canais
Taxa de amostragem 50M
Banda analdgica 15M (canal duplo independente 15M)

Profundidade de armazenamento | 32kb

Impedancia 1MQ

Intervalo de Base de Tempo 50ns-10s
Sensibilidade vertical 20Mv/DIV-10v/DIV(X 1)
Tensdo maxima medida +400vV

Modo de gatilho AUTO/Normal/Single
Tipo de gatilho Borda de subida, Borda de descida
Modo de exibigao YT/Scroll

Método de acoplamento AC/DC

Guardar captura de ecra Sim

da forma de onda

Exportar imagens de Sim

\formas de onda
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2.1 Gerador de Funcgoes - Descricao das teclas

p
Botdo | Operagdo Funcdo

(I) Pressdo curta Ligar/Desligar

Pagina de entrada

MENU | Pressdo curta (pagina de selecdo de funcdes)

11D | Pressdocurta Parar execucdo
D,.?.]
Move | Pressdolonga Acesso rapido ao osciloscépio
— P ~ l . d d d f -~
cUrsor | Pressdo longa | Acesso rapido ao gerador de fungbes
_TRIGGER Pressdo longa Acesso rapido ao multimetro
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2.2 Gerador de Fungdes - Descrigdo da Interface

(1) [2)

010[)0 Hz
Duty 05.00 % @&
AMP 3.0 V

1 Indicagdo do estado de saida: Quando a configuragdo de forma de onda
correspondente ndo estiver selecionada, pressione “ ’ para ligar/desligar
aforma de onda, como mostrado na figura m

2Indicador de bateria:Cheio [} e bateria fracaf__}. Quando o nivel da
bateria estiver baixo, uma janela pop-up indicard que o nivel da bateria estd
baixo, e o dispositivo serd desligado automaticamente apds a contagem
regressiva.

3)Existem 7 tipos de sele¢do de forma de onda de saida:Senoidal, quadrada,
triangular, onda completa, meia onda, onda de ruido e CC.

@Diagrama de forma de onda.

5Parametros para ajuste da forma de onda:Senoidal (frequéncia, ciclo de
trabalho, amplitude), quadrada (frequéncia, ciclo de trabalho, amplitude),
triangular (frequéncia, ciclo de trabalho, amplitude), onda completa
(frequéncia, amplitude), meia onda (frequéncia, amplitude), onda de ruido
(frequéncia, amplitude), CC (amplitude)
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Operagdo: Primeiro, pressione as teclas de dire¢do para cima e para baixo
para selecionar a forma de onda de saida e, em seguida, pressione o botido
direito das teclas de direcdo para entrar nos parametros de configuragao
da forma de onda (completa a configuragdo ajustando as teclas de
diregdo).

2.3 Gerador de Fungdes - Parametros

4 N
Canal Canal Unico
Frequéncia 1Hz-2MHz
Amplitude 0.1-3V )

3.1 Multimetro Digital - Descrigio das teclas

Operagao

Funcdo

Pressdo curta

Ligar/Desligar

S

MENU | Pressiocurta | Paginainicial (pagina de selecdo de fungdes)
AUTO | Pressdocurta Medicdo automética

I I ’ Press3o curta Retencdo de dados

SAVE Pressdo curta Medicdo relativa

o Pressdo curta Voltagem/Resisténcia

MOVE - . -~

Pressdo longa Acesso rapido ao osciloscopio

= Press3o curta Diodo ligar/desligar / Capacitancia

CURSOR

Pressdo longa

Acesso ao rapido ao gerador de fungdes
J/

72



Button | Operation Function
Press3o curta Temperatura/Detecdo de linha viva
TRIGGER
Press3o longa Acesso rapido ao multimetro
o0—
PROM Press3o curta Alta corrente/baixa corrente

(DBarra de escala de alcance.

2HOLD:Retencdo de dados, pressione brevemente I I ’ para entrar em vigor.

3)REL:Medicdo relativa, apenas o nivel de capacitancia é valido, pressione
SAVE brevemente para entrar em vigor.

4)Exibicao de medigdo
5A engrenagem medida especifica.
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(®Engrenagem:0Os quatro botdes usados para indicar a engrenagem manual
representam para qual engrenagem mudar (voltar para automdtico,
pressione AUTO brevemente), correspondendo da esquerda para a direita
na sequéncia:

e =« o] =

MOVE CURSOR TRIGGER PRM
Voltage/ Diode Continuity test/ ~ Temperature/ High current/
Resistance capacitance Live Line detection low current

@Indicador de energia.

3.3Introducio a Interface da Sonda do Multimet

Medicdo de Corrente de Alta
Intensidade:a ponta de prova
vermelha é conectada a 10A, a ponta
de prova preta é conectada ao COM,
identificando automaticamente
correntes AC e DC.

Se a corrente medida for superior a 10A, o fusivel ird queimar. Por favor,
avalie preliminarmente a corrente antes de efetuar a medicdo. )

Medicdo de baixa corrente: a ponta
de prova vermelha é conectada a
posi¢do mA, a ponta de prova preta é
conectada a posicdo COM, com
identificacdo automética de
correntes AC e DC.

A Aviso

Se a corrente medida for superior a 1A, ird queimar o fusivel. Antes de medir,
avalie preliminarmente a corrente. Se ndo tiver certeza,
utilize primeiro uma configuragdo de alta corrente para a medicdo. )
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Medicdo automadtica, voltagem,
resisténcia, capacitancia, tempera-
tura, diodo/teste de continui-
dade:a ponta_de teste vermelha é

conectada a g 2 ponta de
teste preta é conectada ao COM, por
favor, altere para a configuracdo funcional correspondente de acordo com os
pardmetros de medigdo necessarios durante a medigéo.

Configuragdo automatica:S6 pode identificar automaticamente niveis de
voltagem e resisténcia, e ao medir voltagem, identificard automaticamente
voltagem AC/voltagem DC.

Configuracdo diodo/teste de continuidade: Ao medir a continuidade, quando
o valor de resisténcia for inferior a 50 Q, o alarme sonoro soara e a tela exibira
uma voltagem de polariza¢do positiva ao medir o diodo. Se a polaridade do fio
de teste for oposta a do diodo, ou se o diodo estiver danificado, a tela exibira
oL

LIVE (detecdo de fio vivo): a ponta

de teste vermelha é conectada

a ppay) @ Pressione brevemente

para alternar para a
TRIGGER

configuragdo LIVE e use a ponta de teste vermelha para detetar um fio vivo ao

encontrar um fio vivo. A tela é exibida conforme mostrado na figura a direita.
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3.4 Parametros

4 R
Fungdo | Intervalo Precisdo
Voltagem DC| 9.999V/99.99V/999.9V +(0.5%+3)
Voltagem AC| 9.999V/99.99V/750.0V +(1%+3)
Corrente DC | 9999uA/99.99mA/999.9mA/9.999A +(1.2%+3)
Corrente AC | 9999uA/99.99mA/999.9mA/9.999A +(1.5%+3)
9.999M0)/999.9K0/99.99K0/999.9Q +(0.5%+3)
Resisténcia
99.99MQ +(1.5%+3)
999.9uF/99.99uF/9.999uF/999.9nF/99.99nF/9.999nF | £(2.0%+5)

Capacitancia

9.999mF/99.99mF

+(5.0%+20,

)

Temperatura

(-55~1300 °C)/(-67~2372 °F)

+(2.50%+5)

Diodo

Sim

Teste de
Continuidade

Detecdo

de fio vivo
G
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(DConfiguragao de item tinico:

Linguagem Volume Desligar Automatico
Brilho da Tela Inicializagao Tema Configuragdes de Fabrica

@Detalhes especificos da configuragdo:

[Linguagem]inglés, Russo, Portugués, Aleméo, Japonés

[Volume]: Tom de pressdo dos botdes

[Desligamento automatico]: Desligado, 15 minutos, 30 minutos, 1 hora

[Brilho da tela]: 1-100%

[Iniciar]: Desligar, osciloscépio, gerador de fungdes e multimetro. Essa

configuracdo é usada para definir qual bloco funcional serd iniciado

automaticamente ao ligar

[Sobre]: Informagdes da marca e nimero de versdo

[Restaurar configuragdes de fabrical
% Primeiro, pressione as teclas de direcdo para selecionar as configuragdes
correspondentes e, em seguida, pressione as teclas de dire¢do para entrar nos
parametros das configuragbes individuais (complete as configuracdes
ajustando as teclas de direcdo)
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6.Atualizacao

(@ Obtenha o firmware mais recente no site oficial e descomprima-o para fazer
o download na area de trabalho.

2 Conecte o dispositivo ao computador usando o cabo de dados USB Tipo A
para USB Tipo-C, pressione e segure o botdo MENU e depois pressione o
botdo O para entrar no modo de atualizacdo de firmware e o computador
abrira uma unidade flash USB;

3 Copie o firmware para a unidade USB e, ap6s a replicagdo bem-sucedida, o
dispositivo atualizard automaticamente o firmware.

@ Observe a percentagem de atualizagdo. Apds a conclusdo da atualizagdo, o
dispositivo reiniciara. Se a atualiza¢do falhar, entre em contato com o suporte
ao cliente oficial para obter ajuda.

7.Personalizar o logo de arranque

1.Prepare a imagem da interface de inicializagdo a ser substituida e importe-a
no software [Photoshop].

Operagoes especificas de exportagio

(DEm primeiro lugar, prepare uma imagem da interface de inicializagdo. O
tamanho da imagem deve ser de 320x240 pixels, o formato deve ser [.bmp],
e o nome do arquivo deve ser [logo2c23.bmp].

2 Selecione [Menu]>[Guardar Como] ou [Guardar Cépia].

(3 Entre no Modo Avangado.

@ Selecione [16 bits] [R5 G6 B5] e marque a sequéncia de inverséo de linha.
E clique em [OK].

Close and Go to Brdge.
e

e i 5
Save o Copy. Atscites
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2.Ligue o dispositivo e conecte-o ao computador usando um cabo de dados
USB A para Tipo-C.

3. Arraste o logdtipo de inicializagdo preparado para a unidade USB do dispositi-
vo.

4. Ap6s a operacdo estar concluida, o logétipo personalizado seré atualizado na
préxima vez que vocé ligar o dispositivo.

Aviso:Antes de alterar o logétipo, verifique cuidadosamente o nome do
arquivo, o tamanho em pixels daimagem, o formato, etc.

8.Métodos de comuns de teste em circ

de tensao de bateria

Selecdao de modo

Atensdo da bateria geralmente estd abaixo de 80V, outras tensdes CC sdo
incertas e precisam ser determinadas com base no ajuste do modo de
acordo com a situagdo real, se estiver abaixo de 80V, use o modo 1X e se
estiver acima de 80V, use o modo 10X (Tanto a sonda como o osciloscpio
precisam ser configurados para o mesmo modo)

(DPrimeiro, coloque o osciloscdpio no modo de disparo automético (modo de
disparo automatico padrdo apds a inicializagdo), que é usado para testar
sinais periddicos (tensdo CC pertence a sinais periddicos).

@Configure o osciloscdpio para a engrenagem correspondente (engrenagem 1X
padrédo apos a inicializagdo).

(3Coloque o osciloscdpio no modo de acoplamento DC.

@iInsira a sonda e puxe a alavanca da sonda para a posigdo de modo correspon-
dente.

(®Certifique-se de que a bateria tem energia ou saida de tensdo CC.

®Conecte o grampo da sonda ao polo negativo da bateria ou ao polo negativo
CC e conecte a sonda ao polo positivo da bateria ou CC.

(@Pressione o botdo [AUTO] uma vez, e o sinal elétrico CC sera exibido. Note que
a tensdo da bateria ou outras tensdes CC pertencem a sinais CC, que ndo
possuem curva ou forma de onda, apenas uma linha reta com deslocamento
para cima e para baixo, e o VPP de pico a pico e a frequéncia F desse sinal sdo
ambos 0.
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2. Medicdo de oscilador de cristal

Selecao do modo

Quando o oscilador de cristal encontra capacitancia, é facil parar a

oscilagdo. A capacitdncia de entrada da sonda 1X é alta, em torno de

100-300pF, e no modo10X é de aproximadamente 10-30pF. E facil parar a

oscilagdo no modo 1X, portanto, precisa ser ajustada para modo 10X, ou

seja, tanto a sonda quanto o osciloscépio devem ser configurados para o
modo 10X.

(DPrimeiro, coloque o osciloscépio no modo de disparo automético (modo de
disparo automdtico padrdo apés a inicializagdo), que é usado para testar
sinais periddicos (sinais senoidais de ressondncia do oscilador de cristal
pertencem a sinais periédicos).

@Configure o osciloscopio para o modo 10X (modo 1X padrdo apés a
inicializacdo).

(@Configure o osciloscdpio para 0 modo de acoplamento AC.

@Insira a sonda e altere a alavanca da sonda para a posicdo 10X.

(®Certifique-se de que a placa-méde do oscilador de cristal esta ligada e a
funcionar.

®Conecte o grampo da sonda ao fio terra da placa-mée do oscilador de cristal
(polo negativo da fonte de alimentagao), retire a tampa da sonda, que é a
ponta da agulha interna, e faga a ponta da agulha entrar em contato com um
dos pinos do oscilador de cristal.

@: Pressione o botdo [AUTO] uma vez e a forma de onda do oscilador de cristal
testado serd exibida. Se a forma de onda apés o ajuste automatico estiver
muito pequena ou muito grande, vocé pode ajustar manualmente o tamanho
da forma de onda no modo de zoom.
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3. PWM signal measurement of MOS transistor or IGBT

Selecdao de modo

A voltagem do sinal PWM para acionar diretamente transistores MOS ou

IGBTs geralmente fica dentro de 10V a 20V, e o sinal de controle frontal do

PWM também geralmente fica entre 3V a 20V. A voltagem maxima de teste

para a engrenagem 1X é de 80V, portanto, usar a engrenagem 1X para testar

sinais PWM ¢é suficiente (tanto a sonda quanto o osciloscopio estdo
definidos para a modo 1X)

®Primeiro, defina o osciloscdpio no modo de gatilho automatico (padrdo apés
a inicializagdo), que é usado para testar sinais periédicos (PWM pertence a
sinais periédicos)

@Configure o osciloscdpio para 0 modo 1X (padréo apds a inicializagdo)

(®Defina o osciloscdpio no modo de acoplamento DC

@iInsira a sonda e mova a alavanca da sonda para a posigdo 1X

®Certifique-se de que a placa-mde PWM estd a emitir sinal PWM neste
momento

®Conecte o grampo da sonda ao terminal S do transistor MOS e a sonda ao
terminal G do transistor MOS

(DPressione o botdo [AUTO] uma vez, e a forma de onda PWM medida serd
exibida. Se a forma de onda apds o ajuste automatico estiver muito pequena
ou muito grande, pode ajustar manualmente o tamanho da forma de onda no
modo de zoom.

4.Medicdo da Saida do Gerador de Sinais

Selecdao do Modo

A voltagem de saida do gerador de sinais esta dentro de 30V, e a voltagem

maxima de teste para o Modo 1X é de 80V. Portanto, usar o Modo 1X para

testar a saida do gerador de sinal é suficiente (tanto a sonda quanto o
osciloscépio estdo definidos para o Modo 1X).
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®Primeiro, defina o osciloscdpio no modo de gatilho automatico (padrdo apés
ainicializagdo), que é usado para testar sinais periédicos (o sinal emitido pelo
gerador de sinal pertence a sinais periddicos).

@Configure o osciloscdpio para o Modo 1X (padrdo apds a inicializagdo).

(3Defina o osciloscopio no modo de acoplamento DC.

@Insira a sonda e mova o interruptor na alga da sonda para a posigdo 1X.

(®Certifique-se de que o gerador de sinais estd ligado e funcionar, e emite sinais.

®Conecte o0 grampo da sonda ao grampo preto na linha de saida do gerador de
sinais e conecte a sonda a linha de saida vermelha do gerador de sinais.

(DPressione o botdo [AUTO] uma vez, e a forma de onda emitida pelo gerador
serd exibida. Se a forma de onda apés o ajuste automatico estiver muito
pequena ou muito grande, vocé pode ajustar manualmente o tamanho da
forma de onda no modo de zoom.

5.Medi¢do da Fornecimento Elétrico Residen:

Selecdao de modo

A eletricidade residencial geralmente esta na faixa de 180-260V, com uma
voltagem de pico a pico de 507-733V. Em alguns paises, a eletricidade
residencial é de 110V, com uma voltagem de pico a pico de 310V. A medigdo
maxima para o modo 1X é de 80V, e a medi¢do maxima para o modo 10X é
de 800V (0o modo 10X pode suportar até 1600 pico a pico). Portanto, é
necessario configura-lo para o modo 10X, o que significa que tanto a sonda
quanto o osciloscépio devem ser definidos para o modo 10X.

(DPrimeiro, defina o osciloscdpio no modo de gatilho automatico (padrdo apés
a inicializagdo), que é usado para testar sinais periédicos (50Hz para
eletrodomésticos é considerado um sinal periédico).

@Configure o osciloscépio para o modo 10X (padrdo apés a inicializagdo).

(3Defina o osciloscpio no modo de acoplamento DC.

@Insira a sonda e mova o interruptor na sonda para a posigdo 10X.

G)Certifique-se de que had uma saida elétrica residencial na extremidade
testada.
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®Conecte o grampo da sonda e a sonda aos dois fios do eletrodoméstico, sem
distinguir entre polos positivos e negativos.

(DPressione o botdo [AUTO] uma vez, e a forma de onda da eletricidade
residencial serd exibida. Se a forma de onaa apds o ajuste automatico estiver
muito pequena ou muito grande, vocé pode ajustar manualmente o tamanho
da forma de onda no modo de zoom.

6.Medicdo de Ripple de Energia

Selecido de modo

Se a voltagem de saida de energia estiver abaixo de 80V, configure para o

modo 1X (tanto a sonda quanto o osciloscépio sdo configurados para o

modo 1X). Se estiver entre 80-800V, configure para o modo 10X (tanto a
sonda quanto o osciloscépio séo configurados para 0 mesmo modo).

(®Primeiro, defina o osciloscdpio no modo de gatilho automético (padrdo apés
ainicializagdo), que é usado para testar sinais ciclicos.

@Configure o osciloscépio para o modo correspondente (padrdo apds a
inicializagdo).

(3Defina o osciloscopio no modo de acoplamento AC.

@Insira a sonda e mova o interruptor na sonda para a posicdo correspondente
ao modo.

®Certifique-se de que a fonte de alimentagdo esteja ligada e que haja uma
saida de voltagem.

®Conecte o grampo da sonda ao terminal negativo da saida de energia,
conecte a sonda ao terminal positivo da saida de energia e aguarde cerca de
10 segundos. Quando a linha amarela e a seta amarela na extremidade
esquerda do periodo de espera.

(DPressione o botdo [AUTO] uma vez, e o ripple de energia serd exibido.
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30 de Saida do Inversor

Selecao de modo

Avoltagem de saida do inversor é semelhante a da eletricidade doméstica,

geralmente em torno de algumas centenas de volts, portanto, é necessério
configurar para o modo 10X (tanto a sonda quanto o osciloscépio sdo
configurados para o modo 10X).

(DPrimeiro, defina o osciloscdpio no modo de gatilho automatico (padrdo apés
a inicializagdo), que é usado para testar sinais ciclicos (os sinais de saida do
inversor pertencem a sinais ciclicos).

@Configure o osciloscopio para 0 modo 10X (padrdo apés a inicializagdo).

(@Defina o osciloscdpio no modo de acoplamento DC.

@Insira a sonda e mova o interruptor na al¢a da sonda para a posi¢do 10X.

(®Certifique-se de que o inversor esteja ligado e tenha saida de voltagem.

®Conecte o grampo da sonda e a sonda a extremidade de saida do inversor,
sem distinguir entre polos positivos e negativos.

(DPressione o botdo [AUTO] uma vez, e o waveform de saida do inversor serd
exibido. Se o waveform apés o ajuste AUTOMATICO estiver muito pequeno ou
muito grande, o tamanho do waveform pode ser ajustado manualmente no
modo de zoom.

8. Medigdo de Amplificador de Poténcia ou Sinal de Audio

Selecao de modo

Avoltagem de saida do amplificador de poténcia geralmente esta abaixo de

40V, e a voltagem maxima de teste para o modo 1X é 80V, portanto, o uso do

modo 1X é suficiente (tanto a sonda quanto o osciloscépio sdo configurados
para o modo 1X).

@: Primeiro, configure o osciloscopio no modo de gatilho automatico (padrdo
apds a inicializagdo).

@: Configure o osciloscopio no modo 1X (padrédo apds a inicializagdo).

(3 Configure o osciloscépio no modo de acoplamento AC.
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@: Insira a sonda e mova o interruptor na sonda para a posi¢do 1X.

®: Certifique-se de que o amplificador esteja ligado e funcionando, e esteja
emitindo um sinal de dudio.

®: Conecte o grampo da sonda e a sonda aos dois terminais de saida do
amplificador de poténcia, sem distinguir entre polos positivos e negativos.

@: Pressione o botdo [AUTO] uma vez, e a forma de onda emitida pelo
amplificador de poténcia seréd exibida. Se a forma de onda apés o ajuste
AUTOMATICO estiver muito pequena ou muito grande, vocé pode ajustar
manualmente o tamanho da forma de onda no modo de zoom.

9. Medicao de Sinais de Comunicacao Automotiva/Sinais de Barramento

Selecao de modo

Os sinais de comunicacdo usados em automoveis geralmente estdo

abaixo de 20V, e a voltagem maxima de teste para o modo 1X é 80V.

Portanto, usar o modo 1X para testar sinais de comunicagdo automotiva

é suficiente (tanto a sonda quanto o osciloscépio sdo configurados para o
modo 1X).

(®Primeiro, configure o osciloscépio no modo de gatilho Normal (padrdo apds a
inicializagdo). O modo de gatilho Normal é especificamente usado para medir
sinais digitais ndo periddicos, e se vocé usar o modo de gatilho Automético,
ndo conseguird capturar sinais ndo periddicos.

@Configure o osciloscépio na posigdo 1X (padrdo apds a inicializagdo).

®Configure o osciloscdpio no modo de acoplamento AC.

@iInsira a sonda e mova o interruptor na alga da sonda para a posigdo 1X.

(®Conecte o grampo da sonda e a sonda a dois fios de sinal da linha de
comunicagdo, independentemente de serem positivos ou negativos. Se
houver vérios fios de sinal, é necessério determinar os fios de sinal antecipa-
damente ou tentar selecionar dois deles vérias vezes para teste.

®Certifique-se de que ha um sinal de comunicagdo na linha de comunicagdo
neste momento.

@: Ajuste a sensibilidade vertical para o modo de 50mV.
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®Configure a base de tempo para 20uS.

®Quando houver um sinal de comunicagdo na linha de comunicagdo, o
osciloscdpio o capturard e exibird na tela. Se ndo puder ser capturado, é
necessario tentar ajustar a base de tempo (de 1mS a 6nS) e a voltagem de
gatilho (seta vermelha) varias vezes para depuraggo.

10.Medicao do Recetor de Controlo Remoto Infravermelho

Selecao de modo

O sinal de controlo remoto infravermelho geralmente varia de 3 a 5, com

uma voltagem maxima de teste de 80V no modo X. Portanto, usar o modo

1X para testar sinais de controlo remoto infravermelho é suficiente (tanto
a sonda quanto o osciloscépio sdo configurados para o modo 1X).

®Primeiro, configure o osciloscépio no modo de gatilho Normal (padrdo apés a
inicializagdo). O modo de gatilho Normal é especificamente usado para medir
sinais digitais ndo periddicos. Se usar o modo Automatico, o modo de gatilho
ndo pode capturar sinais ndo periddicos, e o sinal de controlo remoto
infravermelho pertence a um sinal de codificacdo digital ndo periddico.

@Configure o osciloscdpio na posicdo 1X (padrdo apés a inicializagdo).

(®Configure o osciloscopio no modo de acoplamento DC.

@Insira a sonda e mova o interruptor na alga da sonda para a posicdo 1X.

(®Conecte o grampo da sonda ao terminal de terra (polo negativo) da
placa-mde do recetor infravermelho e conecte a sonda ao pino de dados do
cabegote recetor infravermelho.

®Configure a sensibilidade vertical no modo de 1V.

@Configure a base de tempo para 20uS.

®Ajuste a posicdo da seta vermelha de gatilho para aproximadamente 1 grade
acima da posi¢do da seta amarela a esquerda.

(@Neste ponto, use o controlo remoto para enviar um sinal para o recetor
infravermelho, e uma forma de onda aparecera no osciloscépio.
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11. Medicao de Circuitos de Amplificagdo com
Sensores (Temperatura, Umidade, Pressao, Hall, etc.)

Selecao de modo

Os sinais dos sensores sdo geralmente relativamente fracos, cerca de

alguns milivolts, e esse sinal pequeno ndo pode ser detetado diretamente

por um osciloscépio. Esse tipo de sensor possui um amplificador de sinal

na placa-mae, que pode medir o sinal amplificado. O modo 1X pode ser

usado (tanto a sonda quanto o osciloscépio sdo configurados para o
modo 1X).

®Primeiro, configure o osciloscdpio no modo de gatilho Automético (padréo
ap6s a inicializagdo).

@Configure o osciloscdpio na posicdo 1X (padrdo apés a inicializagdo).

(®Configure o osciloscopio no modo de acoplamento DC.

@iInsira a sonda e puxe o interruptor na sonda para a posigdo 1X.

(®)Conecte o grampo da sonda ao terminal de terra (polo negativo da fonte de
alimentacdo) da placa-mae do sensor, localize o terminal de saida da se¢do
de amplificacdo e conecte a sonda a esse terminal de saida.

®Ajuste a sensibilidade vertical no modo de 50mV.

(@®Mude para o modo de movimentagdo do teclado e mova a seta amarela
horizontalmente para a parte inferior da forma de onda.

®Ajuste a base de tempo para 500mS e entre no modo de varredura lenta de
grande base de tempo.

©@Se a linha de sinal amarelo aparecer no topo, é necessario reduzir a sensibili-
dade vertical, que é 100mV, 200mV, 500mV, etc. Quando o sinal atualizado a
direita ndo estiver no topo (geralmente no meio), o sinal recebido por este

sensor pode ser detetado neste momento.

87



@ Ao usar dois canais simultaneamente, os grampos de aterramento das duas
sondas devem ser conectados juntos. E estritamente proibido conectar os
grampos de aterramento das duas sondas a potenciais diferentes, especial-
mente em terminais de potencial diferente ou 220V de equipamentos de alta
poténcia. Caso contrério, a placa-mde do osciloscépio serd danificada
porque os dois canais estdo aterrados juntos, e a conexdo a potenciais
diferentes causard um curto-circuito nos fios de aterramento internos da
placa-mé&e, como ocorre com todos os osciloscépios.

@ A tolerdncia maxima para a entrada BNC do osciloscépio é de 400V, e é
estritamente proibida a entrada de tensdo superior a 400V sob a chave da
sonda 1X.

@ Ao carregar, um carregador separado deve ser usado. E estritamente proibido
usar a fonte de alimentagdo ou USB de outros dispositivos atualmente em
teste, caso contrdrio, pode causar um curto-circuito no fio de aterramento da
placa-mée e danificar a placa-mée durante o processo de teste.

@ Antes de usar o produto, verifique se o isolamento préximo a carcaga e a
interface esta danificado.

@ Segure o dedo atrés do dispositivo de protegdo da caneta.

@ Ao medir o circuito a ser testado, ndo toque em todas as portas de entrada.

@ Desconecte a sonda de teste e a conexdo do circuito antes de alterar a
posicdo da engrenagem.

@ Quando a tensdo continua a ser testada for superior a 36V e a tensdo
alternada for superior a 25V, os usuarios devem tomar precaugdes para evitar
choques elétricos.

@ Quando o nivel da bateria estiver muito baixo, uma mensagem de aviso
aparecera, por favor, carregue-o prontamente para evitar afetar o desempen-

ho da medigdo.
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10.Contate-nos

Qualquer utilizador de produtos FNIRSI que tenha uma divida e nos
contate, tem a promessa de obter uma solugo satisfatéria + uma garantia
extra de 6 meses como agradecimento pelo seu apoio.

A propésito, criamos uma comunidade interessante. é bem-vindo(a) a
entrar em contato com a equipe da FNIRSI para se juntar a nossa comuni-
dade.

Shenzhen FNIRSI Technology Co.,LTD.
Add. :West of Building C,Weida Industrial Park,Dalang Street,
Longhua District,Shenzhen,Guangdong

E-mail:fnirsiofficial@gmail.com (Business)
fnirsiofficialcs@gmail.com(Equipment service)
Tel:0755-28020752 / +8613536884686

http://www.fnirsi.cn/
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