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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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Charge indicator

Charging interface
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3.Device Parameter

e
Display screen

2.8 inch HD color screen

Resolution ratio

3207240

Charging specifications

TYPE-C (5V/1A)

Battery

3000mAh lithium battery

Support functions

Oscilloscope, Signal generator, Multimeter
(view functional parameters for details)

Standby time

6h (laboratory theoretical maximum)

Product volume

167*89*35mm

Weight
-

300g

4.Buttons & Functions Introduction

-~

Button | Operation Function

(D Short press

Power on /OFF

MENU Short press

Home page (function selection page)

CH1 Short press

When it is currently CH1: CH1 setting
When it is currently CH2: switch to CH1

CH2 Short press

When it is currently CH1: CH1 setting
When it is currently CH2: switch to CH1

J
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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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oscope - Interface Desc

O 6 © O O

(@ 500us CH1

200mv X1 DC @ AUTO £ CH1 5V X1 AC

(7] o 8]

DOperation pause indication:Press the button I | ’ to pause the waveform
@ . and then press the waveform acquisition button again to 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- ,half wave - ,noise Waveﬂ ,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 CU%)R 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 g ]
. 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.

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

®)

Oscilloscope channel 2 setting:When  [ICIEENRS
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 Ac
channel 2, as shown in the figure. At 100mV X10 AC @ AUTO ¥ CH1  100mV X10 AC
this point, press the direction keys

to set up, down, left, and right.

ON) OFF

©)

Trigger setting:Used to set the [EIEELRS
trigger mode, trigger channel, and
trigger type. Short press TRIGGER
to pop up the settings, as shown in
the figure. At this point, press the
direction key to set up, down, left,

and right.

100mV X10 AC~ @ AUTO ¥ CH1 ~ 100mV X10 AC
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. . p{=
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
=)
iChannel 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.

.

2Left and right cursors: Short press DM;IE , the interface appears 4-I-> rep-
resent waveform movement, use direction keys left and right buttons to move

the cursor.

13Parameter measurement display:Short  [[CIEERSEENE

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 cry [N vmin Vmax  Vmin
Vavg Vpp Vrms Vavg Vpp Vrms
Freq Peri Duty Freq Peri Duty
the interface. 100mV X10 AC~ @ AUTO ¥ CH1  100mV X10 AC

parameters will not be displayed in

1.3 Oscilloscope - waveform screens|

(WSave screenshot:Short press SAVE  1EIE CH1
and a pop-up prompt will pop up
iSavingm saving, as shown in
the right image; Expected to pop up

[37) Saved savesuccessfullyin

2 seconds. At this point, the

waveform interface has stored

images in BMP format, and the

image name will be named "img _ RS TNV P Xo SR A S e

number". It can be viewed and

deleted by the machine itself, or

inserted into TYPEC to connect to

the computer for viewing.
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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

Ve

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
.9
=) Long press Quick access to the oscilloscope
MOVE
e
CUR:S(:)R Long press Quick access to signal generator
TRIGGER | Longpress Quick access to the multimeter

-
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2.2 Function Signal Generator - Interface Description

010[)0 Hz
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

(o om @ o B

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)
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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

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

DRange 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.

4Measurement display
5The specific measured gear.
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®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 =« ol hro
MOVE CURSOR TRIGGER PRM

prZ) = e %=

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 Digital 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.

Automatic gear: It can only automatically identify voltage and resistance levels,
and when measuring voltage, it will automatically identify AC voltage/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
en connect VQ-F , short press
p >t ) p
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

e 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 N2
detection
- J
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DSet single item selection:

Language Volume Automatic Shutdown
Screen Brightness Startup Theme Factory Settings

2)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)
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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,
pressand hold the MEN U button, and then press the to enter firmware

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

® 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
[OK].
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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
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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.

(@Press 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).

(3Set 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.

ation 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).

(3Set the oscilloscope to AC coupling mode.

@iInsert 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.

51



@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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cation circuits with sensors (temperature,
y, 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).

(3Set the oscilloscope to DC coupling mode.

@iInsert 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)

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

http://www.fnirsi.cn/
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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 MONHOMYHKLMOHANbHbIN, [ABYXKaHANbHbIN
undpoBoit ocuunnorpad «Tpu-B-oaHOM», pa3paboTaHHbii FNIRSI gns cdepsl
TEXHWUYECKOro 0BCIYXNBaHUS U Pa3paboTyMKoB. YCTPOICTBO OCHALLEHO TpeMms
OCHOBHbIMU (PYHKUMAMU: ocumnnorpada, MynbTUMeTpa M reHepatopa CUrHanos.
Ocuumnnorpac 1cnonb3yeT annapaTHyto apxutekTypy FPGA+*MCU+ADC c 4acToToi
avckpeTusauum 50 Ms/s 1 aHanoroBoi nonocoi nponyckanus 10 My, BCTpOeHHbIM
mogynem 3aluTbl OT BbICOKOTO HanpsxeHus. MakcumanbHo Aonyctnmoe nnkoesoe
3HauveHue HanpsxkeHus Bxoaa * 400 B (c y4eTom BKIKOYEHHOTO AenuTens Ha wyne 10
X). MpeaycMOTpeHO coxpaHeHune 1 CHUMKOB 3KpaHa (OpPMbl CUrHaNa BO BCTPOEHHYIO
NamsiTb yCTPOWCTBA U MOC/eAYIOLLMIA NPOCMOTP ANst aHanu3a. MynsTuMeTp nossonset
M3MepATb U OLEeHMBaTh 4-3HaYHOoe UCTUHHOE 3(PMEKTUBHOE 3HaYeHUe BeUYNHDI
Hanpshkenus (o 10 000 Touyek) v NOAAEPKUBAET N3MEPEHNE HANPSXKEHWUs W ToKa
nepeMeHHOro/MOCTOSHHOMO TOKa, a Takke W3MepeHue eMKOCTW, W3MepeHue
COMpPOTUB/EHUS, TeCT AMOAOB W APYrUX TUMbl M3MEpeHuit. HesaBucrmo oT Toro,
MCMONb3YeTCs M OH NpodeccroHanamu, habprkamu, WKoNaMu, IHTy3nacTaMn Unu
CeMbsIMU, 3TO MAeaNbHbIA MHOTOMYHKLMOHANbHbIA U3MEPUTENbHbIA UHCTPYMEHT.
OCHalleHHbIi BCTPOEHHbIM reHepaTopoM (YHKLMOHaNbHLIX curHanos (DDS), oH
MOXET BbIBOAUTL 7 TUMOB (YHKLMOHANBHBIX CUTHAMOB C MaKCUMarbHOM BbIXOJHOM
YacToToit 2 Ml ANs Bcex CMrHanoB v warom B 1 T, BbixogHas YacToTa, aMmnaunTyaa u
CKBAXHOCTb CUrHaNoB perynupytoTcs. B yctpoiictee yctaHosneH 2.8 XK-akpaH
BbICOKOW Y4eTKOCTM C paspelueHnem 320*240 u nuTmeBas akkymynsTopHas 6atapes
emKocTblo 3000 MAY. Bpemsi paboTbl MOXeT OCTUraTh 6 4acoB. [laHHOE MopTaTBHOE
YCTPOMCTBO MNpefoCTaBasieT Monb3oBaTeNsiM 6ofblue MPaKTUYHBIX QYHKUWIA B
KOMMaKTHOM pa3mepe, 4em 6ONbLIMHCTBO aHaNoroB.
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CaHue yCTPOMCTBA

Kanan ocuymnnorpaca Kanan ocupnnorpaca CH2 BbixogHoW nopT

CH1 yHKLMOHANBHOTO
1 I I reHepaTopa CUrHanos

FNIRSH

® ©iooms CH1

o———— IV

100mV X10 AC @ AUTO Y CH1  100mV X10 AC

=
CURSOR

KHonkwu
ynpasneHus

Bxog,
MynbTUMETPa

10A mA CcoM vQ-F
) §

Oscilloscope & Multimeter
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ViHavkaTop 3apsiaa

ViHTepdelic 3apsaku

Knasuwa cbpoca

MopcTaBka
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3.MapameTpbl MaLLUHbI

Vs

3KpaH 2.8-0/01AMOBbII LIBETHOW HD-3KpaH )
PaspelieHue 320%240
MutaHue USB Type-C (5B/1A)
batapes nutnesas 6atapesi eMkocTbro 3000 MAY
Qo oy | Cosire'P2 e cp < arcs W werp
Bpems pa6oTbl 6 4acoB (1abopaTopHbIi TEOPETUYECKUIA MAaKCUMYM)
Pasmepbl npoaykta | 167 x 89 x 35 Mm
Macca 3001

o J

4.YnpaBneHue. KHonku u pyHKuuu.

f N
KHonka| Onepauus DYHKUMA
| KopoTkoe
BKJ'HOHeHI/Ie/BbIKI'IK)HeHVIe nuTaHuns
O HawaTtue
KopoTkoe o
OMaLllHUIA 9KpaH (3KpaH Bbibopa HKUUKn
MENU| | .uamve A paH (3kp, pa dyHKunm)
KopoTkoe Ecnv B gaHHbIii MOMeHT 370 CH1: HacTpolika CH1
CH1 HaxaTue Ecnv B AaHHbIi MOMeHT 3To CH2: nepekntoyeHmne Ha CH1
KopoTkoe Ecnv B aaHHbI MOMEHT 370 CH1: HacTpoiika CH1
\CHZ HaxaTue Ecnv B gaHHblil MOMEHT 370 CH2: nepeknoyeHmne Ha CHl)
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DYHKYMA

AUTO

KopoTkoe HaxaTtne

ABTO

[nuTenbHoe HaxaTtune

Koppekuus 6a30801 NuHUM

1»

KopoTkoe HaxaTtune

3axsaT curHana

[nuTenbHoe HaxaTtune

LleHTpoBKa 50%

KopoTkoe HaxaTtune

CoxpaHUTb CHUMOK

N

SAVE
[nnTenbHoe Haxatne BkntoueHne ceTku
.. KopoTkoe HaxaTue BUXEHWE OPMbI BOMHbI
pZ) p A dop
MOVE
[nnTenbHoe Haxatne BbICTpbIN gocTyn K ocymnnorpady
KopoTkoe HaxaTne TpurrepHoe aBuxeHne
= p p pHoe 4
CURSOR
[nnTenbHoe HaxaTue [BbICTPbI AOCTYN K reHepaTopy CUrHanos
KopoTkoe HaxaTne HacTpoiiku Tpurrepa
TRIGGER .
[nuTenbHoe HaxaTtune BbICTpbI AOCTYN K MyNbTUMETPY
o KopoTkoe HaxaTne Bbi6op napameTpos
-0
PRM MokasaTb napameTpbl U3MepeHus/

[nuTenbHoe HaxaTtune

CKpbITb NapameTpel n3veperns )

*%Mpouecc 6a30B0i KaNMBPOBKM 3aHNMAET MHOTO BPEMEHU, NO3TOMY NPOSBUTE
TeprneHue v He 3KCNyaTupyiiTe 06opyaoBaH1e BO BpeMs NpoLiecca KannbpoBKu.
Ecnu obopypoBaHye ciy4aiiHo BKAOYUIOCH 1 KannbpoBKa bbina npepeaHa,
BbINONHUTE NOBTOPHYIO KaNMbpPoBKYy. 115 6a30BOI KaNMGPOBKN HEOBXOAUMO
CHATb flATUNK.

89



Ocuunnorpacd — onucaHue uHTepdeica

© 6 o o O

® ®500us CH1

00mV X1 DC @ AUTO £ CH1 S i
U 9 8

DUHAMKauMS naysbl B paboTe: HaXMUTE KHOMKY ”’ , 4TOGbI
3atuKcMpoBaTh curHan Ha skpave @ , a 3aTeM HaXMUTe KHOMKY KHOMKY
nosyYeHns CUrHana ele pas, 41o6bl 3anyctuts @ .

2)BpeMeHHas pa3eepTka:50 He -10 ¢. Ha akpaHe ocumnnorpada Haxumante
KMaBWLWY HanpaBieHUs BNeBO W BMPaBO, YTOObI HACTPOUTb BPEMEHHYH
pasBepTKy.

3)PaboTa c BbI6paHHbIM Bxogom:KopoTkoe HaxaTue kHonok CH1 u CH2
nepekoYaeT KaHanbl, No3BosseT BbibpaTh pabounii kavan CH1uam CH2 .

DUHTepdeic hyHKLMOHANbHOrO reHepaTopa CUrHANOoB: NPeAYCMOTPEHO 8
opexumos: BblK/1 , cuHyconpanbHas BoiHa , NpAMOYyroabHas
BONHA , TPeyronbHas BoNHa , NONHas BO/Ha

B

1 MOCTOSIHHbIN TOK

nonyBoiHa - , WyMoBas BO/MIHa

SUHpukaTop 3apsaga akkymynaTopa:nonHbii [P W HU3KWIA ypOBEHb
sapspa [ . Korpa ypoBeHb 3apsifa 6aTapeun HU3KUIA, BCNbIBatOLLee
OKHO COOBWMT O HU3KOM YpOBHe 3apspaa 6aTapeu, W YCTPOMCTBO
aBTOMATUYECKM OTK/KOYUTCS MOCAe OKOHYaHWs 06paTHOro 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 BHW3 Ha KNaBuLax HanpasieHus, 4Tobbl oTperynnposathb

Tpurrep.

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

100mV X10 AC

© AUTO T CH1  100mV X10 AC

NoKa3aHo Ha pUCyHKe. Ha 3TOM 3Tane HaxuMaiTe KNaBULWKN HanpaBneHns
ansa HaCTpOIZKV] BBEPX, BHN3, BNEBO U BNpPaBo.

8HacTpoiika KaHana CH2
ocuunnorpaca:Korga pabounii
KaHan CH1 ncnonb3yetcs,
KopoTkoe Haxatne CH2 pans
nepekniovervs Rkl . Korpa
ncnonbsyercst [KLPM |, KOopoTKoe
HaxaTne Ha CH2 Bbi3biBaeT OKHO
A0S YCTAaHOBKM MHOXuTens (X1,
X10) n nepekntoyatens (AC, DC)
kaHana 1 ocymnnorpada, Kak

100mV X10 AC

ON) OoFF
X1
AC

© AUTO ¥ CH1  100mV X10 AC

noKa3aHO Ha pUCyHKe. Ha 3TOM 3Tane HaxuMmaiTe KnaBully HanpaeneHns
ANS HAaCTPOWIKK BBEPX, BHU3, BNIEBO 1 BMPaBo.
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9HacTtpoiika Tpurrepa:  [CIEEIRS
Vicnonb3yetcs  Ans  yCTaHOBKU
pexuma Tpurrepa, KaHana
Tpurrepa M Tuna  Tpurrepa.

KopoTkoe HaxaTtue
TRIGGER

Mo3BO/MAET OTKPbITb HACTPONKMK,
KaK NOKa3aHo Ha puUCyHKe. Ha 3Tom
3Tane HaxMuTe Knasuiy
HanpaBneHus, 4YTobbl HACTPOWUTb
BBEpX, BHU3, B/IEBO VI BMNPaBo.

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

19dopma curHana kaHana 1: npu pabote c KOPOTKO HaXMuTe DNE]E ,
4TO6bI YCTaHOBUTL (OPMY BOSTHbI ABVKEHMS, NOSBUTCS NHTEepdeic s
0603HavatoLWnii ABUKEHNE (DOPMbI BOMHDI, 1 UCMONb3YINTE KHOMKN BBEPX U1
BHW3 Ha KNaBuLLIax HanpaBneHus Ans nepemelueHns Gopmbl BOMHbI KaHana
1. ..

p=

Wdopma curHana kaHana 2:npu padote c [KLFE KOPOTKO HAXMUTE MOVE »
4TO6bI YCTAHOBUTH GOPMY BOJHbI ABVKEHUS, NOSBUTCS UHTEpdEeic s
0603HavatoWMit fBIIKEHNE (DOPMbI BOSTHBI, N UCNO/b3YIATE KHOMKW BBEPX 1
BHW3 Ha KNaBuLLax HanpasneHus Ans nepemelueHns GopMbl BOMHbI KaHana
2. i

12Kypcopbl BNEBO U BMpaBo: KOPOTKO HaXMUTE Dl\ilt):le ,
nHTepdeic 4-I-> , 0603HavaloLWNIi ABUKEHNE CUTHAMA, UCMONb3YNTe
KNaBULLIM HaNpaBieHUs BNIEBO 1 BNPaBO /15 NepeMeLleHus Kypcopa.

~.
nosaBunTCA

130TO6paxKeHue nzvepenns  [CEEGECEEICTEN
mapamMerpoB:kopoTKO T
HaxmMuTe —O= | 4TO6bI OTKPbLITHL
BCM/ibiBaKolee OKHO N yCTaHOBUTb
n3MepsieMble  napameTpbl,  Kak
MOKa3saHO Ha pHcyHKe. [nutenbHoe cr [N vmin Vmax  Vmin

Vav V] Vrms Vav Vi Vrms
HaXaTtne —0— , BC& U3MepeHunsa 3 L 3 L

Freq Peri Duty Freq Peri Duty
nponssoantecs  He  byayT, a 100mV XI0AC @ AUTO T CH1  100mV X10 AC

“3MepeHHble NapameTpbl He ByayT

oTobpaxaTbcs B uHTepdelice.
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Ocuunnorpad - coxpaHeHMe CKPUHLLOTA (hOpMbl CUTHA

@save screenshot:kopoTko
Haxmute SAVE , ¥ noaBuTCA
scnnbiBatowee okHo ¥ Saving...
C napameTpaMu COXPaHeHUs , Kak
nokasaHo Ha n306paxeHnn
cnpaBa; MosBseTcs BCN/biBatoLiee
OKHO c nopTBepXaeHeM
CcoxpaHeHus Saved uepes
PRIV TS s RS (IVIRCI EIa B  200mV X1 DC~ © AUTO FCH1 5V X1 AC
coxpaHsieTcs dopma 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.

@MocMOCMOTp COXpaHEHHbIX N306topaxkeHnn:HaxMuTe n ygepxusaiTe
SAVE , 4TObbl NepeiTn Ha CTpaHULYy NPOCMOTPA COXPAaHEHHOro CHUMKA

3KpaHa, U HaxmuTe II’ , YTOObI BOWNTU B MHTepdeliC CHUMKaA 3KpaHa

coxpaHeHHoro curHana , [N B

..
COOTBETCTBYET YeTbipeM KHOMKaM B NOC/Ne0BaTeNbHOCTY p{=)
= o o MOVE
—0—_Mpu BbI6GOPE HECKONBKMX (HOPM CUTHANA KNaBWLLN
CURSOR TRIGGER PRM

HanpaeneHus BbIGUPAIOT COOTBETCTBYIOLLYIO GOPMY CUrHANa, @ KHOMKa
[1 B Boi6upaer ee.

A YBELOMNEHUE

Ecnn XpaHunuuie 3anoHeHo, To nepe NOBTOPHbIM COXPaHEeHNeM

Heo6X0AMMO YAANUTL BPYYHYHO YAANNTb CHUMKN.
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1.4 Ocuyunnorpad - MapameTpbl

Vs
Kanan

[iBa paboyunx kaHana

YacroTa guckpeTtusauumn

50 My,

AHanorosas
nosioca NponyckaHus

10 MTy (ABYXKaHaNbHbI
He3aBUCKMbI pexxuM 2x 10MIy)

BPEeMEeHHOIi pa3BepTKu

MamsATb curHana 32 k6
ConpoTuBneHune Bxopa 1MOwm
nanasoH
A 50 He - 10c

BepTukanbHasa pasBepTka

20 MB/fen-10B/fen (X 1)

MakcumanbHoe
usmepsieMoe HanpskeHue

+400 B (X 10)

Pexxum Tpurrepa

AUTO/HopManbHbI/OaMHOYHBIN

Tun Tpurrepa

HapacTatowwmin ppoHT, cnagatolmii GpoHT

\ n306paXkeHuii CUTHanoB

Pexxum oTo6paxkeHns YT/MpokpyTKa
Tun curHana AC/DC
BO3MOXHOCTb

COXpaHeHNA CHUMKOB Aa

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

Ve

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 Hz
Duty 05.00 % @&
AMP 3.0 V

DUHAMKaALMA COCTOSIHUS BbIXOAA FeHepaTopa:ec/v COOTBETCTByLAs
HacTpoiika ¢opMbl CUrHana He BblbpaHa, HaXmuTe "’ , 4TOObBI
BK/IO4UTb/BbIKNOYUTL HOPMY CHrHaNa, Kak MOKa3aHO Ha PUCYHKE. PUCYHOK

2WHpuKaTop 3apafa akkymynatopa: nontsini - [P v HU3KKI 3apsg,
> Npw Hu3KoM ypoBHe 3apsaa 6aTapen BO BCMbIBAKOWEM OKHE

6yfeT ykasaHo, YTO YypOBeHb 3apsifia 6aTapeu HWU3KWIA, W YCTPOMCTBO
aBTOMATUYECKM OTKMOYUTCS MOC/e OKOHYaHUs 06paTHOro oTcyera.

3Cywectsyer 7 TunoB Bbl6opa OPMbI BbIXOQHOrO CUrHana:
CuHycoupanbHas BO/HA, MPSMOYrofibHas BOJHA, TPEyrofibHas BOJHA,
MoJIHasi BOJIHA, NOMYBOJIHA, WYM U NOCTOSIHHbIN TOK.

@[pAwnarpamma popmbl cMrHana.

5MapameTpbl gNs HACTPOWKM (OPMbI CUTHANA: CUHYCOMAANbHAsA BOJHA
(yacToTa, pabouuii UMKA, aMnauTyaa), NpsMOyrofbHas BolHa (YacToTa,
CKBaXXHOCTb, aMNAWTyAa), TpeyrofbHas BOMHA (4acToTa, CKBAXHOCTb,
amnnuTypa), nonHas BOMHA (4acToTa, amnauTyaa), NonyBonHa (4actoTa,
amnanTyaa), WymoBas BOMIHA (4acToTa, amrnamuTyaa), NMOCTOSIHHbLIA TOK

aMmnanTyaa).
( yaa) 9%



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 OYHKLMOHaNDbHDI FreHepaToOp CUrHaOoB - NapaMeTpbl

-
Bbixop, OpuH KaHan
YacroTa 1TMy-2Mry
Avmnautypa 0,1-3,3B
- ba J

3.1 UudpoBoit MynbTUMETP — ONUCAHUE K/1aBULL

/
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 DyHKLUA
KopoTkoe 6 o
HaxaThe O6HapyxeHue TeMnepaTypbl/KUBON NNHUN
TrIGeER Anureneroe BbICTPbIN AOCTYN K MyNBTUMETP
HaXartune y Y 4
o0—
g Kopotkoe BbICOKMI TOK/HU3KNIA TOK
PRM HayxaTune

3.2 Liucdpoeoii MynbTUMeTp nucaume uutepderica

Dllkana Aunana3oHa.

2YAEPXAHME:coxpaHeHNe TeKyLmx gaHHbIx. KopoTkoe HaxaTue I I ’,D,ﬂﬂ
MPUMEHEeHUs yAepKaHWs NoKa3aHuii.

3)REL:0THOCMTENIbHOE M3MepeHue, 1eNCTBUTEIEH TONIbKO YPOBEHb eMKOCTH,
KopoTkoe HaxaTne SAVE . 4To6bl BCTYNUAO B CUY.

4)0TOo6paXkeHUe U3MepeHuni
5KOHKPETHbINi BbIGPaHHbBIN PeXUM.
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(©PeXUMbl:yeTbipe KHOMKM, UCMOMb3yeMble Ans 0603HaYeHWsi PeXUMOB,
M03BONAOT BbIGPATb OAMH M3 JOCTYMHBIX PEXMUMOB WU MEPEKTOUYNTHCS
06paTHO Ha aBTOMaTuU4ecKkoe nameperme (kopoTtkoe Haxxatve AUTO ):

...
p{=) =« Lo o
MOVE CURSOR TRIGGER PRM
HanpsbxeHue/ [OMOAHBIN TecT, BKN/ Temnepatypa/ BbICOKUI TOK/
COMNpoTMBNEHNE, BbIK/1/€MKOCTb, VNHANKATOP HaMPSXKEHNsI  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. MoxanyicTa, NnpefBapuUTeNbHO OLLEHUTE TOK Nepef N3MepeHnem.

N3mepeHue Manbix TOKOB:
KpacHbIi TECTOBbIN wyn
NOAKMIOYAeTC K pasbemy «MA»,
YepHblii TecToBbIN Lwyn
nogkntoyaetcs K pasbemy COM.
ABTOMATUYECKU onpegenseTca

I'IepeMeHHbIl‘/'I WAV NOCTOSHHbIN TOK.

A YBepoMmneHue

Ecnun n3amepeHHbI TOK Npy NOAKNIOYEHUN K «<MA» npeBblwaeT 1 A, To
BCTPOEHHbIV NpefoXpaHnTeNb CropuT. Nepes n3amepeHmem noxanyicra
npe/BapuTenbHO OLeHUTe CUy Toka. Ecnv Bbl He yBepeHbl, CHavana
UCMONb3YNTe A5 N3MEPEHNS CUNBHOTOYHbIN MexaHn3M («10 A»).
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ABTOMaTUYeCKOe usmepeHue
HanpsxeHus, CONpOTUBNEHUS,
€MKOCTU, TeMnepaTypbl, UOAHbBIN
TECT:KPaCHbIi _ TeCTOBbIi wyn
noaKntoyaercs ,4epHbIit
TeCTOoBbIN CTepmeHb'noAKnmqaeTcg
K COM, nepeknounTeCH  Ha
COOTBETCTBYIOLLNI PEXUM B

COOTBETCTBUM C TpebyeMbIMU NapamMeTpamMit U3MepeHIst BO BPEMS U3MepeHus.

ABTOMaTUYECKUN PeXUMIBO3MOXXHO aBTOMAaTUYeCKOe onpegeneHne ToNbKo
ypOBHelﬁ HanpsXeHna 1 CONpoTUBAEHUA, @ NPU U3MEPEHNU HanpsHKeHns
ABTOMaTU4YeCKM onpefendaerca HanpshxeHue ﬂepeMeHHOl’O/ﬂOCTOHHHOFO
TOKa.

[MopaHbIii TeCT/HenpepbiBHOE U3MepeHue: [py HenpepbIBHOM U3MepeHun
(Npo3BOHKe), KOrAa 3Ha4YeHue COnpoTMBAeHWs MeHble 50 Om, pasgacTcs
3BYKOBOW CUrHanm, ¥ Npu W3MepeHuM AMoAa Ha 3KpaHe oTo6pasnTCs
NONOXMUTENbHOE HanpshkeHWe CcMelleHns. Ecnm nonspHOCTb TecToBOro
npoBoAa NPOTUBOMONOXHA MNOMASPHOCTU AMOAA WU AUOA MOBPEXAEH, Ha
3KpaHe oTobpasnTcs «OL».

Erkennung spannungsfiihrender
Leitung: KpacHpll_ TecToBbI Liyn

MOAKMIOUNTE p oy @, KOPOTKO

HaXxmuTe s 4TOGbI
TRIGGER
NepeKNOYUTLCS B PEXUM ieTEKTOPa
«LIVE», 1 ucnonb3yiite KpacHbIi
TECTOBbIN LUYM, 4TO6bI 0BHAPYXUTb
npoBOfA, Mo HanpshkeHneM. SKpaH
oTobpaxaeTcs, 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)
HanpsxeHve

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 HAaCTPOMKMU:
A3bik FpomKocTb ABTOMaTUYECKOE BbIKNIOYEHNE

flpkocTb 3KkpaHa  CrapToBasi3acTaBka Tema  3aBOACKME NPepyCTaHOBKM
2) HacTpoliku uHTepdeinc:

[A3bIK]:AHTAMINCKIIA, PYCCKMIA, MOPTYrafbCKUIA, HEMELKUIA, SMOHCKMIA

[ FpoMKOCTB): 3ByKOBOI CUrHaN HaXKaTusi KHOMOK.

[ AsTomaTuyeckoe BbiktoYeHue ] : Bbik., 15 MuHYT, 30 MUHYT, 1 Yac.

[ AprocTb 3kpana ] : 1-100%

[3anyck]: BbikntoyeHne ocuunnorpada, reHepaTopa CUrHanoB U

MyNbTUMETPa . ITa HaCTPOVKa UCNOMb3YeTCs [/ YCTAHOBKM TOTO, KaKoi

pexum byaeT 3anyckaTbCsl aBTOMATUYECKM NPpU cTapTe.

[ O nporpamme ] : Hdopmauws o 6peHae n Homepe BepCHm MPOLINBKU.

[ BocctaHoBUTDH 3aBOACKME HACTPOIKK ]
% CHavana HaxMuTe KNaBuLWK HanpasieHus , 4Tobbl BbibpaTh
COOTBETCTBYHOWMNE HaCTpOPIKI/I, a 3aTeM HaXXMUTe KNaBULLIKX HanpaBneHus,
4TO6bI BBECTU NapaMeTpbl /151 OTAEMbHbIX HACTPOEK (3aBEpLUNTE HACTPOIIKY,

OTPerynnMpoBaB KNaBuULLW 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, NOATrOTOBLTE M306paxeHune nHTepdelica 3amnycka. Pasmep
n306paxeHns fomkeH 6bITb 320x240 nukcenei, hopmart [. bmp], a nms
aiina gomkHo 6biTh [logo2c23.bmp].

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

(3 BolianTe B pacLUMPEHHbI PEXUM.

@ Boibepute [16 6ut] [R5 G6 B5)] 1 nposepsTe NocaeaoBaTeilbHOCTb
nepeBepHyTbIX CTPOK. U HaxxmuTe [OK].
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2. BKNoYMTE YCTPOWCTBO U NOAK/IKOUUTE €ro K KOMMbIOTEPY C MOMOLLbIO Kabens
AN nepefaym gaHHbix USB-A — Type-C.

3. MMepertawmte MOArOTOBMAEHHbIN NOroTUN 3anycka Ha USB-HakonwTenb
yCTpoWicTBa.

4. Mocne 3aBepLieHNs onepaLyn cO6CTBEHHbIN NoroTnn 6yAeT 06HOBNEH NpK
CnepytoLLEM 3arycKe KOMMbOTepa.

YBepomneHue:MNpexpae 4eM MEHATbL JIOFOTUN, BHUMAaTENbHO MpPOBepbTe
nms daiina, pasmep nukcens usobpaxeHus, dopmat nT. .

8.06wwue MeToAbl BHYyTPUCXEMHO OBaHUA

1. U3mepeHue HanpsiKeHUs 6aTapeV| WU NOCTOSAHH

bI6op penuTens Ha wyne

npy TECTUPOBAHUM 3NEKTPOHHbIX CXeM 1 NMPUBOPOB BbIBUPaITe NONOXKEHNE
fenutens 1x...10x Ha Wyne B COOTBETCTBUM C peanbHOW CUTyaLmelt:- eCv Bbl
pabotaete C HanpsikeHusmMu, Hwke 80 B (MCTOYHWMKM  NUTaHUs,
aKKyMynaTopHble 6aTapew, cnaboTo4Hble CXeMbl), TO UCMONb3yiiTe aenutens 1
X.- ecin paboTaeTe C BbICOKOBO/IBTHBIMU CXeMaMu (ceTeBble 6/I0KU NUTaHWs,
LM, uMnynbcHble npeobpasoBaTeny v T.4.), TO UCronb3yiiTe genntens 10x
W npo6HuK, 1 ocuypnnorpad AOMKHbI ObiTb YCTaHOBNEHbBI 4151 PabOTbI C OA4HUM
\Vl TEM e NOJNOXEHVEM AeNUTENS.

/)

(DBo-nepBsbIX, ycTaHOBUTE ocLmanorpad B peXMM aBTOMaTUYECKOro 3amnycka
(N0 yMONYaHWIO PEeXMM aBTOMATUYECKOTO 3amycka mnocne 3anycka),
KOTOPbI  MCMONb3yeTCs  [ANs  NPOBEPKU  NEPUOAUYECKUX  CUTHANOB
(HanpsxeHye NOCTOSIHHOTO TOKA OTHOCUTCS K NEPUOAUYECKUM CUTHANAM).

(@YcTaHoBuTe ocumnnorpad Ha COOTBETCTBYIOLWMIA PeXuM (Mo yMonYaHmo
rocne 3anycka — nepegada 1X).

(3YcraHoBuTe ocumnnnorpad B pexxmm paboTbl N0 NOCTOSIHHOMY TOKY.

@BcTaBbTe Wyn M MNepeBeguTe MepekloyaTelb Ha PYyKOSATKE wWyna B
COOTBETCTBYHOLLEE MONOKEHNE feNUTens.

(BY6egnTech, YTO aKKYMy/STOP MMEET BbIXOAHOE HAMpPsHKEHUE NMUTAHUS UK
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.

105



@ Haxmute kHornky [AUTO] opuH pas, u otobpasutcs dopma curHana
TeCTMpyemMoro Keapuesoro reHepatopa. Ecam cdopma curHana nocne
aBTOMATMYECKOWM HACTPOMKM CAUWKOM Mana Wau CAULIKOM Benwka, Bbl
MOXETe BpYyYHYl OTpPeryaMpoBaTb pa3Mep CuUrHana B pexume
MaclTabrpoBaHus.

3.U3m

Bbi6op pexxuma

HanpsbkeHue curiana WM gnsa npsimoro ynpasneHus MOMM-namnamu unu

IGBT o06bl4HO HaxoguTcs B npegenax 10-20 B, a BxogHoW curHan

ynpasneHus LWNM Takwke 06bI4HO HaxoauTcs B npepenax 3-20 B.

MakcnmanbHoe — ucnbiTaTeNbHOE — HanpskeHue Ans  nepepayn  1X

coctaBnsieT 80 B, noatomy Ans npoBepku curHanos LIWM poctaTouHo

1Ccnonb3oBaTh pexum 1X (M NMpobHMK, 1 ocumnnorpad HacTPOeHbl Ha
pexum 1X).

(DBo-nepBbIX, ycTaHOBUTE ocLmanorpad B PeXUM aBTOMATUYECKOro 3anycka
(N0 yMONYaHWIO PEeXMM aBTOMATUYECKOTO 3amycka mMocne 3anycka),
KOTOPbIV MCMONb3YeTCs ANt NPOBEPKM NEPUOANYEcKUX CurHanos (LUKM
OTHOCKTCS K MEPUOAMYECKMM CUTHANAM).

(@YcraHoBuTe ocumnnorpad Ha pexum 1X (Mo ymonyaHuo nocne 3anycka
yCTaHaBMBaeTCs pexum 1X).

(3YcraHouTe ocunnnorpad B pexxmm paboTbl N0 NOCTOSIHHOMY TOKY.

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

(BY6eanTech, 4To MaTepuHcKas nnata WM B 3TO BpeMs UMeeT BbIXOLHOW
curHan WM.

®nMopacoeanHuTe 3aXMM gaTyrKa K nowcy S MOIM-TpaH3ucTopa, a AaTymK K
nontocy G MOM-TpaH3uncTopa.

@Haxmute kHonky [AUTO] ogwu pas, u Gyper oTo6paxeHa M3MepeHHast
dopma curHana WKWM. Ecnn dopma curHana nocne aBTOMATUYECKON
HaCTPOMKN CAWLWIKOM Mana WAW CNULWIKOM BEeNUKa, Bbl MOXeETe BPYYHYyIO
OTperynupoBaTh pa3mep CUrHana B pexvimMe MacliTabuposaHus.
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4./A3mepeHue BbIXOQHO

reHepaTtopa curHasioe

Bbi6op pexxuma

BbIXOAHOE HanpshKeHne reHepaTopa CUrHanoB HaxoauTcs B npeaenax 30 B,
a MakCumanbHOe ucnbiTaTe/ibHOE HarnpshkeHve s  nepegadu 1X

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

(D Bo-nepBblx, yCTaHOBWTE OCLMANOrpad B PEXMUM aBTOMATUYECKOTO 3amnycKa
(Mo yMONYaHWIO PpeXuM aBTOMATUYeCKOro 3anycka mnocie 3anycka),
KOTOPbIA  MCMONb3yeTCs NS NPOBEPKU  NEPUOAUYECKUX  CUTHANOB
(BbIXOAHOW CMrHAN reHepaTopa CUrHaNOB OTHOCWTCS K MEepUOANYECcKUM
curHanam).

(@YcTaHoBuTe ocuunnorpad Ha pexum 1X (Mo ymonyaHuio nocne 3anycka
ycTaHaBnuBaeTcs nepegaya 1X).

(®YcTaHoBKTe ocuyunnorpad B peXum paboTbl Mo NOCTOSHHOMY TOKY.

(@BcTaBbTe 30HA W NepeMecTuUTe MepekntoyaTenb Ha PYKOSITKe 30HAA B
nonoxexue 1X.

(5Y6eanTech, YTO reHepaTop CUrHANOB BKOYEH, PaGOTAET U BbIAAET CUTHANbI.

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

@DHaxmute kHonky [AUTO] oguH pas, u oTobpasuTcs curHan, BblhaBaemblii
reHepatopoM. Ecnu dopma curHana nocne aBTOMaTUHeCcKoW HaCTPOMKM
C/IMLUKOM Mana Ui CIVLLIKOM BE/IMKA, Bbl MOXeTe BPYYHYH OTperynmposatb
pa3mep curHana B pexvime MacliTabrpoBaHus.
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5.B!

0BOE 3/1IeKTpPOoCHa6xeHue 220 B unu usmepenue 110 B.

BbITOBOE 371€KTPUYECTBO 06bIYHO MMeeT HanpskeHve 180-260 B c
NUKOBbIM HanpshkeHvem 507-733 B. B HEKOTOPbIX CTpaHax HanpshxeHue B
foMallHeM 3neKTpuyecTse cocTaBasieT 110 B, a nukoBoe HanpshkeHue
coctasnset 310 B. MakcumanbHoe nsmepeHue gns pexuma 1X coctasnsier
80 B, a MakcumanbHoe nsmepeHue gna nepepayn 10X coctaBnsiet 800 B
(nepepaya 10X BbigepxwuBaeT go 1600 B oT nuka go nwka). Moatomy
HeOobXOANMO YCTAaHOBWUTL ero Ha pexum 10X, a 3TO O3Hayaer, 4To u
nNpo6HMK, 1 ocumnnorpad AOMKHbI BbITb MEPEKNOYEHbI Ha pexum 10X.

(DBo-nepBsbIX, ycTaHOBUTE ocLmanorpad B PeXMM aBTOMATUYECKOro 3anycka
(Mo yMON4YaHWIO PeXuM aBTOMATUYECKOro 3amnycka mnocie 3anycka),
KOTOPbIV UCNONb3YETCS A5 NPOBEPKN NEPUOANYECKUX curHanos (50 My ans
6bITOBON TEXHWKM CHUTAETCS MEPUOANYECKUM CUTHANOM).

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

(3YcTaHoBuTe ocynnnorpad B pexxmm paboTbl Mo NOCTOSAHHOMY TOKY.

(@BcTaBbTe 30HA4 M MEpeMecTuTe MepekntoyaTeb Ha PYKOSITKE 30HAA B
nonoxexue 10X.

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

®MogcoefnHNTE 3aXKMM LyMa v Wy K 4BYM NpoBOAaM 6bITOBOro npnbopa, He
pasnuyasi NONOXKNTENbHBIN M OTPULATENbHBINA NoAtoca.
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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 HamnpshkeHUe WHBEPTOPa aHalorMyYHO HampsHKEHNo BbITOBO

3NeKTPOCETU, OBbIYHO OKOMO HECKONMbKWUX COTEH BOMbLT, MO3TOMY ero

HeObXOAMMO YCTaHOBUTb Ha pexum 10X (1 30HA, u ocuunnorpad
HaCTpoeHbl Ha pexum 10X).

109



(DBo-nepBbIx, yCTaHOBUTE OCLMANOrPac B PEXMM aBTOMATUYECKOTO 3anycKa
(Mo yMonuaHWio pexum aBTOMATWYECKOro 3anycka nocne 3anycka),
KOTOPbIV UCMONb3YETCS A1 NPOBEPKM NEPUOAMYECKMX CUTHANOB (CUTHANbI,
BbIBOfIMMbIE€ MHBEPTOPOM, OTHOCSTCS K NEPUOANYECKIUM CUrHanam).

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

(@YcTaHoBuUTe ocuMnNorpad B peXum paboTbl Mo NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HA4 M MEpeMecTuTe MepeknoyaTelb Ha PYKOSITKE 30HAA B
nonoxexuve 10X.

(B5Y6eanTech, YTO MHBEPTOP BKAIOYEH W UMEET BbIXOAHOE HanpsikeHue.

®MopcoefnHNTe 3aXMM LyNa 1 Wyn K BbIXOJHOMY KOHLY WHBEpTOpa, He
pasnuyas NoNOKNTENbHBIN M OTPULATENbHBINA NoAtoCa.

@HaxmuTe kHonky [AUTO] oguH pas, n oTobpasuTcs CurHan, BblhaBaemblil
nHBepTopoM. Ecnin dopma curHana nocne aBTOMATUYECKOW HACTPOWKM
CAVWKOM Mana WAW CAUWKOM BenWKa, Ppa3Mep CUrHana MOXHO
OTPerynnMpoBaTh BPYYHYH B peXnMe MacluTabupoBaHus.

Ycunutenb MOLWHOCTY UW U3MEPeHUe ayANOCUTHa

Bbi6op pexxuma

BbIXOfjHOE HamnpsKeHne yCUanuTens MoWHOCTU obbl4HO Hke 40 B, a

MaKCMManbHOe  WCMblTaTeNbHOe — HanpsikeHue Ans  nepegaun  1X

coctaBnsier 80 B, MO3TOMY [OCTAaTOMHO WCMOMb30BaTb pexum 1X (1
NPO6HUK, 1 ocuunnorpad HaCTpoeHbl Ha pexum 1X).

(DCHavana ycTaHoBUTE ocumanorpad B pexum aBTOMAaTUYECKOoro 3anycka (no
yMOMYaHUI0 MoC/ie 3amycka WCMNoMb3yeTcs aBTOMATUYECKMA  Pexum
3anycka).

(2YcTaHoBuTe ocumnnorpad Ha pexum 1X (Mo ymonyaHuto nocne 3anycka
ycTaHaBnmBaeTcs nepegaya 1X).

(3YcTaHoBuTe ocyunnorpad B pexxmm paboTbl N0 NepeMeHHOMY TOKY.

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

(BY6eanTech, 4TO yCUAUTENb BKAKOYEH, paboTaeT v BblAaeT ayquocurHas.

©®lMoacoeanHUTE 3aXKMM LyNa v Wyn K ABYM BbIXOAHbIM KleMMaM ycunutens
MOLWHOCTK, He pas3nn4yas ﬂOJ'IO)KVITeJ'IbeIl\/lI n OTpVILI'aTeJ'IbeIl‘/lI nostoca.
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@DHaxmute KHonky [AUTO] oauH pas, u oTO6PasnTCs BbIXOLHOW CUTHaN
ycunutens MolHocTu. Ecam dopma curHana nocne aBTOMATU4ECKOM
HaCTPOMKN CAWLWIKOM Mana WAW CNULWKOM BEUKA, Bbl MOXeETe BPYYHYyIO
OTperynnMpoBaTh pa3mep C1rHana B pexuviMe MacliTabuposaHus.

9.i3mepeHue curHanos ABTOMO6U/IbHOM CBSI3U/CUrHANOB LUMH

Bbi6op pexxuma

CUTHaNbl CBSA3M, UCNO/b3yeMble B aBTOMOGUASAX, 06bI4HO Hdke 20 B, a

MaKCMManbHOe WCMblTaTeNbHOE HanpsikeHwe Ans nepegayn  1X

coctasnser 80 B. [losTomy pgnsa  TecTMpoBaHMS  CUTHaNoB

aBTOMOBW/IbHOW CBSI3N JOCTATOYHO UCMONBb30BATL pexum 1X (1 AaTuuK,
1 ocumnnnorpad ycTaHoBAEHbI Ha pexuM 1X).

(DCHavana yctaHoBuTe ocuunnorpad B HOPManbHbI pexum 3amycka (no
YyMOYaHUIO MOC/MEe 3amycka WCMOMb3yeTcs aBTOMATUYECKWMIA  Pexnm
3anycka). Pexwum 3anycka Norma cneuyuanbHo WcnonbsyeTcs  Ans
N3MEpeHUsi Henepuoguyecknx UMGPOBbIX CUTHaNoOB, W ecin  Bbl
UCMNosb3yeTe PEeXUM aBTOMATUYeCKOro 3amycka, Bbl He CMOXeTe
3axBaTblBaTb Henepuogmnyeckme curHanibol.

(@YcTaHoBKUTE ocuunnorpad B nonoxeHve 1X (Mo ymonuaHuio nocne
3anycka — nonoxexue 1X).

(®YcTaHoBKTe ocuymnnorpad B pexum paboTbl N0 NepeMeHHOMY TOKY.

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

(®MNoacoefnHNTe 3aXKUM faTYMKa U [ATYMK K ABYM CUTHAbHBIM MPOBOAAM
NVHWK CBS3U, HE3aBUCUMO OT TOTO, MONOXMUTENbHbINA UK OTPULLATENbHDIN.
EC/M MMeeTCs HeCKONbKO CUrHanbHbIX MPOBOAOB, HEOGXOAMMO 3apaHee
onpefennTb CUrHanbHble NpoBoga UK nonpoboBaThb BbIbpaThb ABa U3 HUX
HECKOJIbKO pa3 A/is NPOBEPKU.

®Yb6epuTech, YTO B 3TO BPEMS Ha JIMHWM CBSI3M MPUCYTCTBYET CUrHaN CBS3N.

@OTperynupyiite BepTUKaNbHYIO 4yBCTBUTEIbHOCTb fi1sh MexaHu3ma 50 mMB.

(®YcTaHOBWTE BpeMeHHY'0 pa3BepTKy Ha 20 MKC.

@MNpu HaNMYMM CUrHaNa CBS3W Ha IMHUM CBSI3W OcLMNorpad 3axBaTuT ero n
0T06pa3nT Ha 3KpaHe. ECIn 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.U3mepeHMne npueMHUKa MUH(PaKPaCHO!
AVCTAHLMOHHOIO YyNpaB/ieHuUs.

Bbi6op pexxuma

CvrHan nHdpakpacHoro nynbTa ANCTaHLUVOHHOTO yNpaBaeHns 0bbl4HO

HaxoauTca B AManasoHe oT 3 A0 5, ¢ MaKCUManbHbIM UCMbITaTeNbHbIM

HanpsbkeHvem 80 B Ha nepepauve X. [losTomy gns TecTupoBaHus

CUrHANOB aBTOMOGWNbHOM CBA3M [JOCTAaTOYHO UCNOb30BATL PeXMM 1X
(1 NPOBHMK, 1 ocumnnorpac HaCTPoeHbl Ha peXxum 1X).

(DCHavana ycraHoBuTe ocumanorpad B HOpMasbHbIA pexuM 3anycka (no
YMOMYaAHWIO MOCMe 3amycka WCMONb3yeTCsl aBTOMATUYECKUI  pexum
3anycka). Pexum HOpManbHOro 3amycka CneuuanbHO MCMOb3yeTcs Ans
N3MepeHUsi HenmeproanYecknx LdpoBbIX CUrHanoBs. Mpu UCNonb30BaHMK
«ABTO» pexum Tpurrepa He MOXET 3axBaTblBaTb Henepuoguveckue
CUrHanbl, @ cUrHan MHdpPaKpacHoOro nynsTa AUCTAHLMOHHOMO ynpaBieHuns
OTHOCKTCS K HEMEPUOANYECKOMY LI POBOMY KOAUPYIOLEMY CUTHANY.

(@YcraHoBute ocumnnorpad B nonoxeHve 1X (no ymonuaHuio nocne
3anycka — nonoxexue 1X).

(3YcTaHoBuTe ocynnnorpad B pexxmm paboTbl N0 NOCTOSIHHOMY TOKY.

(@BcTaBbTe 30HL M MEPeMecTUTe MepeKkntoyaTeb Ha PYKOSITKE 30HAA B
nonoxexue 1X.

GMMoaKnounTe 3aXMM AATYUKA K KIeMMe 3a3emsieHust (oTpuuaTesbHbIi
NoJIKOC) MaTePUHCKOW NnaThl MH(MPAKPACHOTO MPUEMHMKA W MOAKIYNTe
[ATYUK K KOHTaKTY AaHHbIX FON0BKM MH(MPAKPaCcHOro NpueMHuKa.

(®)YcTaHOBUTE BEPTUKANbHYIO YYBCTBUTENLHOCTb Ha 1 B.

@YcTaHOBUTE BpEMEHHYIO pa3BepTKy Ha 20 MKC.

®O0TperynupyiitTe NoNoXeHWe KpacHOW CTpenku Tpurrepa npumepHo Ha 1
60/bLUYIO CETKY BblLLE MONOXKEHUS XKENTO CTPENKM CneBa.

(9Ha 3TOM 3Tane ¢ NOMOLLbIO NyNbTa 4UCTAHLMOHHOIO YNPaBNeHWs OTNpaBLTe
CUrHan Ha WHdpaKpacHbIi NPUEMHWK, U Ha ocuunnorpade nossuTcs
ocuunnorpamma.
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11. CxeMbl yCU/IeHUSA C aTYUKaMu (TemnepaTypbl,
B/IAXKHOCTU, flaB/ieHus1, Xonna U T.n.) UsmepeHus

Bbi6op pexxuma

CUTHaNbl [AaTYNKOB 06bIYHO OTHOCUTENbHO CNabble, OKONO HECKOMbKMX
MUANNBOALT, W  3TOT HeboNblWOW CUrHAN He MOXeT  6biTb
HenocpeacTBeHHO obHapyxeH ocuunnorpadom. [laTynk 3Toro Tuna
MMeeT Ha MaTepUMHCKON Nnate yCUNUTeNb CWUrHana, KOTOPbIA MOXeT
13MepsTb YCWUNEHHbI CUrHan. MOXHO MCnonb3oBaTb pexum 1X (1
NPoBHMK, 1 ocumnnorpad 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 MNCMNO/Ib30BaHUN ABYX KaHANOB 3aXVMbl 3a3eMneHus
ABYX [AaTYMKOB [AO/KHbI ObiTh COefMHEHbI BMecTe. KaTeropuyecku
3anpewaeTcs NOAKIYaTL 3a3eMSAIoWMe 3aXKNMbl ABYX LLYMOB K Pa3HbiM
noTeHUmManam, 0co6eHHO Ha KaemMax € pasHbIMU MOTEHLManamMu Uan Ha
BbICOKOMOLLHOM 060pyA0BaHMM ¢ HanpsbkeHrem 220 B. B npoTuBHOM
cny4ae MaTepuHcKas nnata ocyunnorpada CropuT, NOCKONbKY ABa KaHana
3a3em/ieHbl BMeCTe, a NOAK/YeHMe K pa3HbIM NoTeHUManam npuBefeTt K
KOPOTKOMY ~ 3aMblKaHMIO  BHYTPEHHUX  3a3eMASOWMX  NPOBOAOB
MaTepPUHCKOI NAaThl, KaK 1 BO BCeX ocumanorpadax.

@MakcrmanbHbIi fonyck ans Bxopa BNC ocumnnorpada coctasnsiet 400 B, v
CTPOro 3anpeLlyeHo nogasaTh BXOAHOE HanpshxeHwue, npesbiwatotee 400 B,
nog nepexntoyatens npobHuKka 1X.

@lpy 3apsigke HEOBXOAMMO MCMONBb30BATb OTAENbHYKO 3aPSBHYIO FONOBKY.
KaTeropuyecku 3anpeljaeTcs MCNOb30BaTb UCTOYHUK NUTaHus uan USB
APYrUX TECTUPYEMbIX B [aHHbIi MOMEHT YCTPOWCTB, WHa4ye 3TO MOXeT
BbI3BaTb KOPOTKOE 3aMblKaH1e Ha NPOBOJ, 3a3eM/IEHNSt MaTEPUHCKOW NNaThbl
1 OKeYb MAaTEePUHCKYIO NNaTy BO BpeMs npouecca TeCTUpOBaHUS.

@lepes, MCMONb30BaHWEM MNPOAyKTa MpOBepbTe, He MOBpeXaeHa /i
N30A5LMS PSAOM C KOPMYCOM U HTepdEencom.

@oxanyiicTa, iepXnTe Nanew 3a 3aWMTHBIM YCTPONCTBOM PYUKM.

@lpy M3MepeHUn NpoBEPsIEMON Lienu He nprKacaiTech Ko BCEM BXOAHBIM
nopram.

@roxanyiicta, 0TCOeAMHMTE TECTOBbIM Wyn W Uenb nepes U3MeHeHuem
NonoXeHus nepefayn.

@Korga nposepsieMoe HamnpsbkeHMe MOCTOSIHHOTO ToKa Bbllwe 36 B, a
HanpshkeHMe nepemMeHHOro Toka Bbiwe 25 B, monb3oBaTenyt AOMKHbI
MNPUHATD  Mepbl  MPEAOCTOPOXHOCTU, 4TOBbI M36exaTb MopaxeHus
3NEKTPUYECKMM TOKOM.

@Koraa ypoBeHb 3apsfa 6aTapen CIMWKOM HU3KUIA, MOSIBUTCS BCMbIBatOLLEE
OKHO C NMopcKasKoid. MoxarnyicTa, 3apshkaiiTe ee CBOEBPEMEHHO, YTOObI He
NOB/UATb HA KA4eCTBO U3MepeHuns.
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10 UHdpopmauus o npoussopuTene

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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