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Preface

Dear customers,

Congratulations! Thank you for buying Micsig instrument. Please read this manual carefully before use and

particularly pay attention to the “Safety Precautions”.
If you have read this manual, please keep it properly for future reference.

The information contained herein are furnished in an “as-is” state, and may be subject to change in future versions

without notice.
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Features

Parameters:

Channels: 4 x Analog Channel

Analog Channel Bandwidth: Max. 200MHz
Max. Real Time Sampling Rate: 1GSa/s

Max. Memory Depth: 110Mpts

Max. Waveform Capture Rate: 50,000 wfms/s
Vertical Sensitivity Range: 1mV/div~10V/div
Timebase Range: 2ns/div~1ks/div

8-inch TFT touch screen, 1280*800 resolution
Size: 265*174*31mm

Removable 16,000 mah lithium-ion battery, lasts about 4 hours, weighs only 1.73 kg including battery



Functions:

*  Equipped with SigtestUI™ multitasking system, stable and reliable operation

e With built-in electronic tools (resistance divider calculation, inductance capacitance reactance calculation, color ring resistance calculation,

etc.) , calculator, WPS, ES file viewer and other applications
* Built-in file manager, effective and fast classification of pictures, videos, waveform data, documents and other content
*  Support for FTP wireless file transfer
*  Support screenshot, and the timestamp and inversion can be turned on
*  Support video recording
* Have a large storage capacity of 32G, ensuring worry-free storage of pictures, videos, waveform data and other contents
*  Support external USB flash drive storage
*  Waveform data saved in 3 formats (WAV, BIN, CSV)
*  Support 256-level grayscale digital fluorescent display and color temperature display
*  Supports afterglow display

*  Support vertical scale fine-tuning, channel delay adjustment, and channel offset adjustment
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*  Support segmented storage function and can capture up to 10,000 events

*  Support opening 4 reference waveforms simultaneously, with no limit on the number of stored waveforms
*  Support saving 10 custom oscilloscope settings

*  50% key, support one-key centering of time base, trigger level, cursor, and channel position

*  Support 4 sampling methods: normal, average, envelope, peak-to-peak

* Integrates multimeter functions, supporting the testing of various parameters such as voltage, current, resistance, continuity, diode detection,

and capacitance measurement
*  Support Auto Setting & Auto Range, AUTO completed in 1 second

* Have a complete set of 26 measurement items. You can choose to turn on all measurements or display them individually. Just click to select,

and one-click clearing is supported
*  Supports the selection of the measurement range, allowing you to measure only the waveform within the cursor or the entire screen.

* Supports a 6-digit hardware frequency counter, which is more accurate than the 4-digit frequency measurement item. Supports the
statistical function, which can read the current measurement item multiple times, monitor the change trend, and support sample statistics of

up to tens of thousands of times
* Rich triggering functions: edge, pulse width, logic, N-edge, amplitude dropout, slope, timeout, video, serial bus

* Rich serial bus decoding functions: RS-232/422/485/UART, 12C, SPI, CAN, CAN FD, LIN, 429, 1553B. support 2 decoding channels and



the text decoding mode

Support advanced mathematical functions: square root Sqrt(), absolute value Abs(), degrees Deg(), radians Rad(), exponential Exp(),
differentiation Diff(), natural logarithm In(), sine Sine(), cosine Cos(), tangent Tan(), integration Intg(), common logarithm Log(), arcsine

arcsin(), arccosine arccos(), arctangent arctan(), built-in ZOOM and FFT functions.

Support High/Low pass hardware filtering, rule out insignificant frequencies and interference
Support PC software and mobile phone App remote control

Supports the power-off lock, making travel safer

Complete interfaces: USB 3.0 Host, USB type-C, HDMI, LAN

Supports mouse operation

Support English, Chinese, German, French, Czech, Korean, Spanish, Italian and other languages

Optional current probe, differential probe, optical isolated probe, special suitcase, handbag and other oscilloscope accessories




































Chapter 1. Safety Precautions

Chapter 1. Safety Precautions
1.1 Safety Precautions

The following safety precautions must be understood to avoid personal injury and prevent damage to this product
or any products connected to it. To avoid possible safety hazards, it is essential to follow these precautions while

using this product.
® Only professionally trained personnel can operate the maintenance procedure.
® Avoid fire and personal injury.

® Use proper power cord. Use only the power cord specified for this product and certified for the country/region

of use.

® Connect and disconnect probes properly. Connect the instrument probe correctly, and its ground terminal is
ground phase. Do not connect or disconnect probes or test leads while they are connected to a voltage source.

Disconnect the probe input and the probe reference lead from the circuit under test before disconnecting the
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probe from the measurement product.

Ground the product. To avoid electric shock, the instrument grounding conductor must be connected to

earth ground.

Observe all terminal ratings. To avoid fire or shock hazard, observe all rating and markings on the product.

Consult the product manual for further information of ratings before making connections to the product.
Use correct probes. To avoid excessive electric shock, use only correct rated probes for any measurement.

Disconnect AC power. The adapter can be disconnected from AC power and the user must be able to access

the adapter at any time.
Do not operate without covers. Do not operate the product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected

by service personnel designated by Micsig.

Use adapter correctly. Supply power or charge the equipment by power adapter designated by Micsig, and

charge the battery according to the recommended charging cycle.
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® Avoid exposed circuitry. Do not touch exposed connections and components when power is present.
® Provide proper ventilation.

® Do not operate in wet/damp conditions.

® Do not operate in a flammable and explosive atmosphere.

® Keep product surfaces clean and dry.

® The disturbance test of all models complies with Class A standards, based on EN61326:1997+A1+A2+A3,

but do not meet Class B standards.

Measurement Category

The MHOI series oscilloscopes are intended to be used for measurements in Measurement Category I. The

multimeter is intended to be used for measurements in Measurement Category 1I.
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Measurement Category Definition

Measurement category I is for measurements performed on circuits not directly connected to the MAINS.
Examples are measurements on circuits not derived from MAINS, and specially protected (internal) MAINS
derived circuits. In the latter case, transient stresses are variable; for that reason, the user must understand the

transient withstand capability of the equipment.

Measurement Category Il refers to local-level electrical distribution, such as standard power outlets and plug-in

loads including household appliances and portable tools.
Warning

[EC Measurement Category. Under IEC Category I mounting conditions, the input terminal can be connected to
the circuit terminal with a maximum line voltage of 300Vrms. To avoid the risk of electric shock, the input
terminal should not be connected to the circuit with a line voltage greater than 300Vrms. Instantaneous overvoltage
is present in circuits that are isolated from the mains supply. The MHO series digital oscilloscope is designed to
safely withstand sporadic transient overvoltage up to 1000Vpk. Do not use this equipment for any measurements in

circuits where the instantaneous overvoltage exceeds this value.
4
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1.2 Safety Terms and Symbols

Terms in the manual
These terms may appear in this manual:
&Warning. Warning statements indicate conditions or practices that could result in injury or loss of life.

/N Caution. Caution statements indicate conditions or practices that could result in damage to this product or

other property.

Terms on the product

These terms may appear on the product:

Danger indicates an injury hazard immediately accessible as you read the marking.
Warning indicates an injury hazard not immediately accessible as you read the marking.

Caution indicates a hazard to this product or other properties.
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Symbols on the product

The following symbols may appear on the product:

/N AN S

Hazardous Voltage Caution Refer to Manual Protective Ground Terminal
h =
Chassis Ground Measurement Ground Terminal

Please read the following safety precautions to avoid personal injury and prevent damage to this product or
any products connected to it. To avoid possible hazards, this product can only be used within the specified

scope.

&Warning

If the instrument input port is connected to a circuit with the peak voltage higher than 42V or the power exceeding

4800W, to avoid electric shock or fire:

® Use only insulated voltage probes supplied with the instrument, or the equivalent product indicated in the
6
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schedule.

® Before use, inspect voltage probes, test leads, and accessories for mechanical damage and replace when

damaged.

® Remove voltage probes and accessories not in use.

® Plug the charger into the AC outlet before connecting it to the instrument.
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Chapter 2. Quick Start Guide of Oscilloscope

This chapter contains checks and operations of the oscilloscope. You are recommended to read them carefully to

understand appearance, power on/off, settings and related calibration requirements of the MHO series oscilloscope.

Inspect package contents

Install bracket

Front panel

Rear panel

Power on/off the oscilloscope

Understand the oscilloscope display interface

Introduction to basic operations of oscilloscope

Mouse operation

Connect probe to the oscilloscope

Use AUTO

Use factory settings

Use auto-calibration

Passive probe compensation

Modify the language
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2.1 Inspect Package Contents

When you open package after receipt, please check the instrument according to the following steps.
1) Inspect if there is any damage caused by transportation

If the package or foam is found to be severely damaged, please retain it until the instrument and accessories

pass the electrical and mechanical properties test.
2) Inspect the accessories

A detailed description is given in “Annex B” of this manual. You can refer it to check if the accessories are

complete. If the accessories are missing or damaged, please contact Micsig’s agent or local office.
3) Inspect the instrument

If any damage to oscilloscope is found by the appearance inspection or it fails to pass the performance test,
please contact Micsig’s agent or local office. If the instrument is damaged due to transportation, please retain

the package and contact the transportation company or Micsig’s agent, and Micsig will make arrangement.
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2.2 Front of the oscilloscope

The front of the oscilloscope includes a display screen, four analog channels with BNC interfaces, a multimeter

jack, and a control area with buttons and knobs (Oscilloscope models with ‘N’ do not have multimeter jack).

Micsic

ALL INPUTS 1MQ//14pF 300Vrms CAT |
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Figure 2-1
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2.3 Back of the oscilloscope

The back of the oscilloscope includes: LAN, USB 3.0 Host, USB Device, HDMI, square wave output/trigger

output, power socket, power lock, 10A overcurrent protection fuse for the multimeter, and stand.

Mcse
High Resolution Oscilloscope

Sranhan My Tecrckogy Ca. L a

v T
320000001

Figure 2-2

2.4 Bracket installation

Open the brackets on both sides from the back of the oscilloscope and make the connecting rods of the brackets
11
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form a 90° angle with the back of the oscilloscope for fixation. Please refer to Figure 2-3.

. WA

Figure 2-3
2.5 Power on/off the Oscilloscope

Power on/off the oscilloscope

12
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Power ON

® Press the power button @ to start the instrument while ensuring it is connected to a power supply.

Power OFF

® Press the power button @ , go to power-off interface, and click © to turn off the instrument.
® Press the power button @ for 3s seconds to turn off the instrument.

® [ ong press the power button @ for 10s seconds to force shut down the instrument.

/N Caution: Forced power-off may result in loss of unsaved data, please use with caution.

Power On Lock

® When the power on lock is in the popped-up state, the oscilloscope cannot be powered on.
2.6 Understand the Oscilloscope Display Interface

This section provides a brief introduction and description of the MHO Series oscilloscope user’s interface. After

reading this section, you can be familiar with the oscilloscope display interface content within the shortest possible

13



time. The specific settings and adjustments will be detailed in subsequent chapters and sections. The following
items may appear on the screen at a given time but not all items are visible. The oscilloscope interface is shown in
Figure 2-4.

Auto Single

Run Set SEQ

18

19

Quick|Save

25 20
24 23 22 21
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Figure 2-4 Oscilloscope Interface Display

No. Description

1 The Micsig trademark. Click it to return to the home page

2 Current Trigger Type Indication

3 The current trigger type and trigger mode are displayed. A means Auto, N means Normal
4 Current trigger source and trigger level value
5 Trigger Position

The “[]” middle area indicates the position of the waveform displayed on the screen in the entire

‘ record length

7 Current record length

8 Sampling mode display, including normal, average, envelope, peak
9 Waveform display area center indicator

10 Delay time, the time between the center line of the waveform display area and the trigger position

15
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16

11

12

13

14

15

16

17

18

Current sampling rate

Z00OM function

Oscilloscope status, including RUN, STOP, WAIT, and AUTO, tap to switch to stop

Auto setting and Auto range indication, tap to enter the AUTO, the oscilloscope automatically
adjusts the waveform to the appropriate display mode

Single trigger, tap for single trigger

Display area for relevant information of each channel, including channel switch status, vertical
sensitivity, coupling mode, phase inversion, bandwidth limit, impedance, etc. Swipe left on the

corresponding channel to open the channel menu corresponding to the channel; swipe right to close

the channel. Click or to adjust the vertical sensitivity of the channel

Trigger level indicator

Instructions for opening the trigger quick settings bar: Swipe left to open the trigger shortcut

settings bar for quick settings of the trigger menu




Chapter 2. Quick Start Guide of Oscilloscope

19

20

21

22

23

24

25

Trigger level adjustment. Press and hold the button and drag up and down to adjust the trigger
level. Swipe left to open the current trigger quick setting menu.

Horizontal and vertical cursor opening and closing

Current channel selection. After clicking, the current channel switching menu pops up to switch the
current channel

50% key: Touch to quickly return the channel zero point to the center of the screen; the trigger
position quickly returns to the center of the screen; the trigger level quickly returns to the center of

the waveform; the cursor quickly returns to the center of the upper, lower, left and right sides of the

Screen

Time base control icon. Tap the left/right button of the time base to adjust the waveform horizontal

time base. Tap the current time base to open the matrix and select the required time base

Quick Save. Tap to quickly save the currently opened channel waveform as a reference waveform

and take a screenshot.

Fine adjustment buttons. Tap the fine-tuning button to fine-tune the waveform position, trigger

17
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level position, trigger position, and cursor position.

Channel Indicator: The displayed ground level of each analog channel signal, identified by the
26
channel indicator icon [Don the left side of the display

Display area for Wi-Fi connection, USB-PC connection, USB peripheral access, battery level, time,
27
etc

Table 2-1 Description of Oscilloscope Display Interface
2.7 Introduction Basic Operations of Touch Screen

The MHO Series oscilloscope operates mainly by tap, swipe, single-finger drag.

Tap

Tap button on the touch screen to activate the corresponding menu and function. Tap any blank space on the screen

to exit the menu.

Swipe

18
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Single-finger swipe: to open/close menus, including main menu, shortcut menu button and other channel menu
operations. For example, the main menu is opened as shown in Figure 2-7. The closing method is the opposite of

the opening method.

Auto Single I

: ; Zoom
s Set SEQ
07:4600 : 20mV

= Full
Measure  Save Cursor  Sample Display  Trigger Auto Userset 10X

Common Edge PulseWidth  Logic N Edge Runt Slope TimeOut Video S1UART 2 UART

Source CH3 CH4 Edge | Rise Fall Dual

Couple \ > HFRej. LFRej. | NoiseRej.

Fine | [ [g] JL | 200ps  JL SHx —

H
Quick Save Cursor Cursor

Figure 2-5 Slide out of Main Menu

Tap the options in the main menu to enter the corresponding submenu.
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Single-finger drag: For coarse adjustments of vertical position, trigger point, trigger level, cursor, etc. of the

waveform. Refer to “4.1 Horizontal Move Waveform” and “5.3 Adjust Vertical Position” for details.

Zoom in / out: for fine adjust the waveform on vertical scales

2.8 Mouse Operation

Connect the mouse to the "USB Host" interface, and you can operate the oscilloscope through the mouse.

Auto Single
Set SEQ

Zoom Run

2ms

Figure 2-6 Mouse Cursor
20
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2.9 Connect Probe to the Oscilloscope

1) Connect the probe to the BNC connector of the oscilloscope channel.

2) Connect the retractable pointed hook on the end of the probe to the circuit point or the device under test that
you want to measure. Please make sure to connect the grounding wire of the probe to the grounding point of

the circuit.

/N Maximum input voltage of the analog input

CAT I, 300Vrms, 400Vpk

2.10 Use Auto

Once the oscilloscope is properly connected and a valid signal is input, tap the Auto Set button to quickly

configure the oscilloscope to be the best display effects for the input signal. While the oscilloscope in auto state,

the Auto Set button will light up

Auto 1s divided into Auto Set and Auto Range. It is defaulted as Auto Set. Auto Set and Auto Range cannot take

effect superimposed, only one can be enabled at a time.

21
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Auto Set — Single-time auto, and each time press “Auto”. The oscilloscope can automatically adjust the vertical
scale, horizontal scale and trigger setting according to the amplitude and frequency of signals, adjust the waveform

to the appropriate size and display the input signal.

Automatically open the channel. According to the set threshold level, automatically open/close the channels whose

signal levels are greater than/less than the threshold level. The threshold level can be set

Automatically select the trigger source. Automatically set the source channel for triggering. You can choose either

the current signal priority or the maximum signal priority

Open the main menu. Tap "Auto" to open the auto-setting menu, which includes channel on/off settings, threshold

voltage settings, and trigger source settings

Measure Save Sample Display Trigger Auto Userset

AutoScale

Figure 2-7 Open Auto Set

Automatic configuration includes: single channel and multiple channels; automatic adjustment of the horizontal
22
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time base, vertical sensitivity and trigger level of signal; the oscilloscope waveform is inverted off, the bandwidth
limit sets to full bandwidth, it sets as DC coupling mode, the sampling mode is normal; the trigger type is set to

edge trigger and the trigger mode is automatic.

Note: The application of Auto Set requires that the frequency of measured signal is no less than 20Hz, the duty
ratio is greater than 1% and the amplitude is at least 2mVpp. If these parameter ranges are exceeded, Auto Set will

fail.

Micsic Auto Single

Zoom Run

& m GSa/s
10:4s00 o 0ps Set SEQ

Figure 2-8 Auto Set Waveform
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Auto Range - Continuously automatic, the oscilloscope continuously adjusts the vertical scale, horizontal time
base and trigger level in a real-time manner according to the magnitude and frequency of signal. It is defaulted as

off and needs to be opened in the menu. This function is mutually exclusive with “Auto Set”.

Open the main menu and tap “Auto” to open the auto range menu for the corresponding settings. When the
oscilloscope auto range function is turned on, the oscilloscope will automatically set various parameters, including:
vertical scale, horizontal time base, trigger level, etc. When the signal is connected, these parameters will
automatically change, and the signal does not need to be operated again after the change. The oscilloscope will

automatically recognize and make the appropriate changes.

® Auto range: Turn the auto range function on or off

® Vertical scale: Turn on the vertical scale automatic adjustment function;

® Horizontal time base: Turn on the horizontal time base automatic adjustment function;

® Trigger level: Turns on the auto-adjust trigger level function.

24
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Measure Save Cursor Sample Display Trigger Auto
P pia) i)

AutoSet

Auto Scale ([ ) Vertical (I ) Horizontal

Figure 2-9 Open Auto Range
Auto Range is usually more useful than Auto Set under the following situations:

1) It can analyze signals subject to dynamic changes.

2) It can quickly view several continuous signals without adjusting the oscilloscope. This function is very useful
if you need to use two probes at the same time, or if you can only use the probe with one hand because the

other hand is full.

3)  Control the automatic adjustment setting of the oscilloscope.

25
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2.11 Factory Settings

Open the main menu, tap “User Settings” to enter the user setting page. Tap “Factory Settings” and the dialog box
for loading factory settings will pop-up. Press “OK” and load the factory settings. The dialog box for loading

factory settings is shown in Figure 2-10.

Measure Save Cursor Sample Display Trigger Auto Userset

Self Adjust

Please make sure to reset factory config!

Figure 2-10 Load Factory Settings.

2.12 Use Auto-calibration (Self-Adjust)

Open the main menu, tap “User Settings” to enter the user setting page. Tap “Self Adjust” to enter the
auto-calibration mode. When the auto-calibration function is active, the upper left corner of the screen displays

“Calibrating” in red, and after calibrating is finished, the word in red disappears. When the temperature changes

26
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largely, the auto-calibration function can make the oscilloscope maintain the highest accuracy of measurement.
® Remove all probes before auto-calibration.

® [fthe temperature changes above 10°C, it is recommended to perform a auto-calibration.

2.13 Passive Probe Compensation

When connecting a probe to any input channel for the first time, probe compensation adjustments need to be made
to match the probe to the input channel. Uncompensated probes can cause large measurement errors or errors.
Probe compensation optimizes the oscilloscope's signal path to achieve higher measurement accuracy. If the
ambient temperature changes by 10°C or more, probe compensation adjustment is required to ensure the accuracy

of the measurement results.
Probe compensation steps:
1) First, connect the oscilloscope probe to the target channel

2) Connect the probe to the calibration square wave signal output terminal and the probe ground clip to the

ground terminal. As shown in Figure 2-11.
27
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3)

4)

S)

28

Figure 2-11 Probe Connection

Open the channel (if the channel is closed).

Check the top menu - User Settings - External Interface to see if it is set to External Output: Square Wave

Output.

Tap

Auto

button or manually adjust the waveform vertical sensitivity and horizontal time base. Observe the

waveform.As shown in Figure 2-12.
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22M Nurrgudl 1GSa/s Auto Sj ngle
) Zoom set | | SEQ

Ops

v

f

« Level

[EJ UL | 200ps [ Hx —

Quick Save Cursor Cursor

Figure 2-12 Probe Compensation
If the waveform displayed on the screen is like the "Under-compensated" or "Over-compensated" shown in the
above figure, please adjust the trimmer capacitor on the probe until the waveform displayed on the screen is like

the "Correctly Compensated" in the above figure. For the probe adjustment, refer to Figure 2-13.
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Figure 2-13 Probe Adjustment

The safety ring on the probe provides a safe operating range. When using the probe, do not let your fingers go

beyond the safety ring to avoid electric shock.

&Warning

® To avoid electric shock when using the probe to measure high voltage, make sure that the insulated wire of the
probe is in good condition.
® To prevent electric shock when using the probe, keep your fingers behind the safety ring on the probe body.

® To prevent electric shock when using the probe, do not touch the metal part of the probe head when the probe is

30
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Chapter 3 Operate the Oscilloscope with Buttons

This chapter contains operating details of the oscilloscope with buttons. The button areas can be used to either
operate oscilloscope without touch screen, or used with the touch screen. You are recommended to read this

chapter carefully to understand the operation of buttons of the MHO1 series oscilloscope.
® Function buttons

® Menu control keys

® (Cursor

® Vertical system

® Horizontal system

® Trigger system

® Home page, screen lock

32
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Run
Stop

Single
D SEQ

e Select
ursor

Auto

Cursor SCOPE
1} DMM

e
Menu
Select

. Horizontal

Vertical
Position

Trigger

Source

Figure 3-1 Button Panel

3.1 Function Buttons

Auto
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Aut : : : :
Use on the right function button area to turn on the Auto Set function. Each time you press “Auto”, the

oscilloscope can recognize the type of input signal and adjust the control mode. It automatically adjusts the vertical

scale, horizontal scale and trigger settings. Adjust to the waveform to the best display state.

For details, please refer to “2.11 Use Auto” in Chapter 2.

Run/Stop and Single SEQ

Press the Run/Stop button to quickly freeze and capture the current signal waveform. When the

oscilloscope is in the stop state, the button turns red . Click it again, and the waveform will continue to run.

Single
Press the Single Sequence button for a single acquisition. The oscilloscope will display the waveform of the

single acquisition. In the scrolling screen and large time base modes, the acquisition will stop when the screen is

full. When in the single sequence waiting state, the button turns green m

For details, please refer to Chapter 11, "11.2 Run/Stop Button and Single Sequence Button".

Multimeter

SCOPE . . . . .o .
Press the button BELEE on the oscilloscope interface to enter the multimeter function. At this time, the button light

34
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mwill turn on. Press the button again to return to the oscilloscope interface.

Screen Capture

—
Press the power button twice in a row to enable the screen capture function of the oscilloscope.

Home Page

Press this button to switch to the home page of the oscilloscope desktop. For details, please refer to

"Chapter 13 Home Page Function".

Screen Lock

Long press the Home button for 2 seconds, and the screen will be in the locked state. At this time, the

touchscreen function of the oscilloscope will be locked and unavailable. Long press the Home button again to

unlock the screen.

3.2 Menu Navigation Button

Menu opening and closing

35
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Press @ to open or close the top menu.

Press ﬁ to open or close the bottom menu.

Menu switching

Use knob 1 in the menu control area to switch menus. Press to select the menu and automatically enter the

next menu. Press to return to the previous menu.

3.3 Cursor

) Cursor
® Cursor on and off: Press Hli=lllbutton to turn on the horizontal cursor, press HElEbutton to turn on the

vertical cursor.

® Cursor switching: Press knob 1 and knob 2 in the menu control area to switch between cursor

and cursor linkage.

® Cursor movement: In the non-linked state, rotating knob 1 can control the X1 or Y1 cursor, and knob
36
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opposite direction at the same time, rotating knob 2 e

same time.

3.4 Horizontal System

channels (current channel).

Adjust the horizontal position: In the horizontal system control arca SCEEIE® = rotate the horizontal position

to move the horizontal position of the waveforms of all analog channels (current channel). Press the

horizontal position knob to move the trigger positions of all analog channels (current channel) to the

horizontal position. The center position of the direction.

Press to turn Zoom on or off. When Zoom is turned on, the button Wl will be lit. Rotate the horizontal

37
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channel waveform to the vertical center of the screen.

Menu opening and selection: In the vertical system control arel. Jotkal la, pressm to open the current

channel menu. Use knob 1 in the menu control area to select the menu. Press to select the menu and

automatically enter the next menu. Press to return to the previous menu.

Bus Channel

Long press the button until it lights up orange, and the S1 channel will be opened. Click to open the
menu of this channel. Long press the button- again to close the S1 channel.
Long press the button until it lights up blue, and the S2 channel will be opened. Click to open the menu

of this channel. Long press the button -again to close the S2 channel.

3.6 Trigger System

R
Trigger

Adjusting the trigger level: In the trigger system control area , rotate the trigger level knob

adjust the current trigger level.
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Trigger source switching: Press the trigger source switching button to switch the trigger source.

Edge and polarity switching: Press the corresponding buttonm to switch the edge (rising, falling, dual-edge)

or polarity (positive, negative, any) according to the current trigger mode &&.

Adjusting the trigger hold-off time: Rotate Knob 1

and finely adjust the trigger hold-off time respectively.

Figure 3-2 Trigger hold-off time

For details, please refer to “Chapter 6 Trigger System”.

40



Chapter 4 Horizontal System

Chapter 4 Horizontal System

This chapter contains the detailed information of the horizontal system of the oscilloscope. You are recommended

to read this chapter carefully to understand the set functions and operation of the horizontal system of the MHO

1series oscilloscope.

Move the waveform horizontally

Adjust the horizontal time base (time/div)
Pan and zoom single or stopped acquisitions
Roll, XY

Zoom mode

41



4.1 Move the Waveform Horizontally

Put one finger on the waveform display area to swipe left and right, for the coarse adjustment of the waveform
position horizontally of all analog channels; after moving the waveform, tap the fine adjustment button in the

lower left corner of the screen for fine adjustment.

MICSIG Trig A (1 1.033V 5.5M ormal 5Sa/s Auto Sing]e n
~ v Zoom Run Set )

- 0ps 1V
v = Full

« Level

VA Fine \VJ @J NN seops 1 % —

Quick Save Cursor Cursor

Figure 4-1 Move the Waveform Horizontally on the Screen
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4.2 Adjust the Horizontal Time Base (time/div)

Method 1: Soft Keys

Tap A, buttons to adjust the horizontal time base of all analog channels (current channels). Tap button
to increase the horizontal time base; tap button to zoom out the horizontal time base (see Figure 4-2 Adjust
the Horizontal Time Base). The horizontal time base is stepped in 1-2-5, while the waveform changes as the time

base changes.

Auto Single
Set SEQ

Zoom Run

Increase time base  Decrease time base
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Figure 4-2 Adjust the Horizontal Time Base

Method 2: Time Base Knob

10 ms . . . . . . .
Tap to open the time base list (see Figure 4-3 Horizontal Time Base List), then tap the list to select the

appropriate time base. The time base with the blue filled background is the currently selected time base.

Trig A

500s
500 ms
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500 ns

2) 966.7 mV

200s
200 ms
200 ps

200 ns

=

Quick Save

100 s
100 ms
100 ps
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mn

Cursor

Figure 4-3 Horizontal Time Base Knob
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In YT mode, the relative relationship between vertical voltage and horizontal time is displayed. Y axis represents
the voltage, X axis represents the time, and the waveform is displayed after triggering (waveform displayed from

left to right).

Note: When the time base is large (such as 200ms and above), sometimes the waveform will not be displayed for a
long time; this is because in YT mode, the waveform must be triggered before display. It is closely related to the
time base and can be roughly calculated as: the number of divisions on the left side of the trigger position * time

base level position; if you want to reduce the waiting time, move the trigger position to the left.
The case that trigger position is moved out of the waveform screen is not considered here.
ROLL—— ROLL Mode

In ROLL mode, the waveform rolls from right to left to refresh the display (see Figure 4-6 ROLL Mode). The

horizontal time base adjustment range of the ROLL mode in the running state is 200ms/div~1ks/div.

In ROLL mode, trigger related information is invalid, including trigger position, trigger level, trigger voltage, etc.
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Figure 4-5 ROLL Mode

Run

In ROLL mode, press @& to stop waveform display; press - again to clear waveform display and restart

acquisition; press to execute single sequence, it will stop automatically after completing a full screen

acquisition.

ROLL mode is generally used to observe waveforms with frequencies below 5 Hz.

ROLL mode is defaulted as open. When the time base is greater than 100ms, it automatically enters the ROLL
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mode. If the signal to be triggered under a large time base needs to be viewed, turn off the ROLL mode.

Roll mode on and off: In the main menu, tap the soft key - In the “Common” option, you can turn the roll

mode on and off (refer to Figure 4-6). When the roll mode is on and the time base is within 200ms~1ks, the

oscilloscope automatically enters the roll mode.

Figure 4-6 Roll Mode On/Off

XY——XY Mode

The vertical amount of CH1 is displayed on the horizontal axis in XY mode, and the vertical amount of CH2 is

displayed on the vertical axis (see Figure 4-7 XY Mode).
You can use XY mode to compare the frequency and phase relationship of two signals.

XY mode can be used for sensors to display stress-displacement, flow-pressure, voltage-frequency or

voltage-current, for example: plotting a diode curve.
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You can also use the cursor to measure the waveform in XY mode.

Figure 4-7 XY Mode

XY Mode Example

This exercise shows the usual practice of XY display mode by measuring the phase difference between two signals

of the same frequency using the Lissajous method.

1)  Connect sine wave signals to CH1 and connect sine wave signals of the same frequency and different phases
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3)
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to CH2.

Press “Auto” set button, tap “Display” in the main menu, then select “XY” in “Time Base”.

Drag signals so that they are centered on the display screen. Adjust the vertical sensitivity of CH1 and CH2,

and extend signals for viewing.

The phase difference (0) can be calculated using the following formula (assuming that the amplitudes of the

two channels are the same):

Measuring the phase difference 90°phase difference The same phase
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Figure 4-8 XY Time Base Mode Signal, Center on the Display Screen

4y Tap the “Cursor” button to open the horizontal cursor.

5)  Set the cursor y2 at the top of the signal and the cursor y1 at the bottom of the signal. Record the Ay value in

the upper right corner of the screen.

6) Move yl and y2 cursors to the intersection point of the signal and the y-axis. Record the Ay value again.

Figure 4-9 Phase Difference Measurement and Using the Cursor
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79 The following formula is used to calculate the phase difference.

Y2 Y2
Sin _Y1; —GI’CSII’)Y_I

For example, if the first Ay value is 9.97V, the second Ay value is 5.72V:

o 5.72 o ~ 5.72
SIng = 997 ; = GI’CSII’)g.97
4.5 Zoom Mode

Zoom is a horizontally expanded version of the normal display. Open the zoom function, the display is divided into
two parts (see Figure 4-10 Zoom Interface). The upper part of the display screen shows the normal display window

view and the lower part shows the zoomed display window.
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v

T o

Figure 4-10 Zoom Interface

Zoom window view is the enlarged portion of the normal display window. You can use “Zoom” to view a portion

of the normal window that is horizontally expanded to learn more about signal analysis

Z.oom on/off:

Open the pull-up menu and tap § button to turn the zoom function on/off.

Zoom window is framed in a box on the normal window, and the other portion is covered by gray shade not
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displayed in the zoom window. This box shows the normal scan portion that was zoomed in the lower bottom.

Tap the time base button to adjust the time base of the zoom window. The size of the box in the normal window

changes according to the time base of the zoom window.

Drag the waveform of the zoom window horizontally to adjust the waveform position. The box in the main
window moves oppositely against the waveform; or directly drag the box in the normal window to quickly locate

the waveform to be viewed.
Note:

1 The minimum time base is displayed in the normal window when the waveform in the screen is exactly within
the memory depth. If the current time base is smaller than the minimum time base in the normal window at
the current memory depth, when the zoom window is opened, the time base in the normal window is

automatically set to the minimum time base in the normal window at the current memory depth.

2 The cursor, math waveform, and reference waveform are not displayed in the normal window, but can be

displayed in the Zoom window.
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3)

If Roll mode is stopped, Zoom mode can be turned on, and tap “Run/Stop” to automatically turn off Zoom

mode.
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Chapter 5 Vertical System

This chapter contains the detailed information of the vertical system of the oscilloscope. You are recommended to
read this chapter carefully to understand the set functions and operation of the vertical system of the MHO series

oscilloscope.

Open/close channel, set the current channel
Adjust vertical sensitivity

Adjust vertical position

Open channel menu
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The figure below shows the “CHI1 Channel Menu” displayed after opening the CHI1 channel menu.

/ ey — [ ] a Normal 250 MSa/s :
ﬁ“’ﬂia.n:f%@ A oo RUN ASuttc- S Slrilz%e
06:50 0 0 ps e

v

ProbeType

( Vol Cur

BandWidth

Highpass| | Lowpass

V-Scale Ref Center
Label
Delay

Offset

B o) =

Quick Save

Cursor Cursor

Figure 5-1 Channel Menu Display Interface
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5.1 Open/Close Waveform (Channel, Math, Reference Waveforms)

2 4
The channel icons -, ., ., ., . . on the right side of the oscilloscope waveform display

area (swipe up or down to switch to math channel and reference channel) correspond to the six channels of CHI,

CH2, CH3, CH4, math function and reference channel. The channel icons in open state will shows like

x| H, <] ., - Swipe right to close the desired channel.

Current channel: The oscilloscope can display multiple waveforms at the same time, but only one waveform is

preferentially displayed on the uppermost layer, and the channel that is preferentially displayed on the uppermost
layer is called the current channel. The channel indicator for the current channel is solid, and the channel indicator

for the non-current channel is hollow, as shown in Figure 5-2.
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Tig A DOV 55M Normal 250 MSa/s Auto

Single
- e Run || "set | | SEQ

7] m Current
channel

Current
channel

Not-current
channel

Figure 5-2 Current Channel and Non-Current Channel

The display content of the oscilloscope channel display interface includes the vertical scale, vertical scale

sensitivity button, coupling mode, invert, bandwidth limitation of the channel, as shown in Figure 5-3.
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Decrease
vertical
scale

Cople
Attention

Invert

Vertical scale
Bandwidth limitation

Increase
vertical
scale

Figure 5-3 Channel Display Interface

When CHI1 is on, but the state is not the current channel, tap CH1 waveform or vertical sensitivity or channel

indicator [ or vertical sensitivity button or current channel selection button to set CH1 as the current channel, as

shown in Figure 5-4.

60



Chapter 5 Vertical System

Figure 5-4 Channel Open, Close and Switching
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