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Foreword

Thank you for choosing the 4456 series digital phosphor oscilloscope developed and manufaciegeaby
TechnologieCo., Ltd (CETI). This product embraces complete functions, advanced technical specifications, rich
options and configuration, and breakthrough and innovative technology, which allow you to experience more and
better oscilloscope performance. Plegsal this manual carefully to understand and use this oscilloscope.

We are devoted to providing for you highality products and firatlass aftesales service with your most
concerns and demands in mind. Following the consistent terfigtiglh Qualityand Considerable Servigewe

are committed to provide our customers with satisfactory products and service. For any questions, please contact
us:

Tel: (+86 532) 86896691

Website: www.ceyear.com

E-mail: sales@ ceyear.com

Address: No. 98, Xiangjiang Road, @hgdao City, China
Postal code: 266555

This manual describes the applications, menu structure, operation method, precautions for use, basic working
principle, etc. of the 4456 series digital phosphor oscilloscope to help you familiarize yourself withsaedthe

operation methods and essentials as soon as possible. Please carefully read this manual, and operate correctly
according to the corresponding instructions.

However, due to time constraints and limitations of the author, the manual may betsuljemts or deficiencies.
We sincerely welcome your corrections! We apologize for the inconvenience caused by errors of our work!

This manual is the first version of the 4456 Series Digital Phosphc
Oscilloscope User Manual, with the versin number of V2.0.

This manual is subject to change without noticeCeyear Technologie<o.,
Ltd reserves right of final interpretation of the content and the terms of this

- Instructions:  manual.

This manual is the property of CETI. Without CETI's permission, any
organizations or individuals shall neither alter/temper nor
duplicate/transmit this manual for profits; otherwise, CETI reserves the
right to pursue any liabilities therefrom.

Author
June 2018
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Chapter | Operation Guide

Thank you for choosg the 4456 series digital phosphor oscilloscope developed and manufactuCegeday
TechnologiesCo., Ltd! The 4456 series oscilloscope has 6 product models, including standard types 4456C/D/E
and economical types 4456CM/DM/EM. Tipsoduct is integrated with the digital oscilloscope, logic analyzer,
waveform generator, protocol analyzer and digital voltmeter, embraces functions including waveform autoset,
automatic measurement of waveform parameter, cursor measurement, histogresusemesd, arithmetic
operation and advanced mathematics, FFT analysis, serial protocol trigger and analysis, limit/mask test, power
measurement and analysis, internal test signal output, waveform record & play:digaddgignal analysis, and
arbitrary function generator, and supports Ethernet SPC, thus bringing convenience to your integrated
development.

This chapter introduces the precautions including unpacking inspection, safety instructions asdleafter
maintenance. Please read this chapterfuiérebefore use, so as to avoid damage to oscilloscope or accident
caused by improper operation. If there is any problem, please contact us timely, and we will give solution as soon
as possible.

1.1  Unpacking inspection
When you receive this instrumentease check its package and packing list through the following steps:

1) Check whether the packaging box and pad are extruded or torn. If yes, please unpack the instrument and
check whether its appearance is damaged.

2) Carefully take out the items in thgackaging box, and check the attached accessories and documents
according to the packing list. The necessary accessories and documents in the packaging box include:

Main unit of the 4456 series oscilloscope (4456C/CM/D/DM/E/EM) * 1
Power cord * 1

Passive voltage probe * 4

Certificate of Conformity * 1

User Manual of 4456 Series Digital Phosphor Oscilloscope * 1
Programming Manual of 4456 Series Digital Ripbor Oscilloscope * 1
Packing List * 1

After ensuring that instruments, accessories and documents in the box are complete and intact, the electric
performance test of the oscilloscope can be carried out.

3) If you have any questions about the producyar need relevant consultation service, please contact us via
the contact information in the Foreword or secti@nand we will make answers, repairs and replacements
rapidly based on your requests.

The packaging and transportation materals of the oscilloscope are recyclable
"" Instructions: When the transportation materials carét be reused due to damages, they can
processed as recyclable wastes.

1.2  Safety instructions

The safety of the 4456 series digital phosphor oscilloscope satisfies themeigef GJB394742009. There is

no part for the usé operation inside this instrument. Please do not open the enclosure of the instrument without
permission, so as to avoid unnecessary personal injury. To ensure your safety and correct use ofrthet,instru
please read the following safety instructions carefully before use.

1.2.1Environment requirements

In order to ensure the service life of the 4456 series digital phosphor oscilloscope and the measurement validity
and accuracy, please test and stata dinder the following temperature conditions. Storage temperature range:
-40N ~ +70N , working temperature rangelNO~ +50N .

1.2.2Selection of power cord

The 4456 series digital phosphor oscilloscope usesae8power cord that complies with the inegianal safety
standard. During use, insert the power cord into the appropriate power socket with a protective ground to ensure
that the enclosure can be grounded by the power cord. The power cord provided together with the instrument is

1
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recommended. If #npower cord shall be replaced, it is recommended to use the same type of 250 V/ 2.5 A power
cord.

1.2.3Power supply requirements

The 4456 series digital phosphor oscilloscope adopts AC power suppti, the output of 100 ~ 240 V and 50 ~

60 Hz AC powersupply and max. power of 150.\ order to prevent or decrease mutual interference due to
multiple devices by the power supply, especially internal hardware damage of the oscilloscope due to peak pulse
interference of the high power equipment, it is mowended to use AC regulated power supply for the
oscilloscope to ensure that the supply voltage is within the range specilied in

Table 1.1 Power requirement

Power Supply Parameter Applicable Scope
Input voltage 100 V ~ 240 ¢
Rated input current 1.5A
Working frequency 50 Hz ~ 60 Hz

1.2.4Electrostatic protection (ESD)

The electrostatic protection is often neglectEde accumulated electrostatic discharge of human body is easy to
damage the sensitive circuit components of the instrument, greatly reduce the test reliability of the instrument, and
even small electrostatic discharge thatécée directly observed magause permanent damage to the sensitive
device. Therefore, the following electrostatic protection measures shall be taken as much as possible when
conditions allow:

1) Ensure that all instruments are correctly grounded to prevent electrostatic generation.

2) The staff shall wear ansitatic wrist straps or adopt other asitaitic measures before contacting joints and
core wires or carrying out any assembly operation.

13 After-sales maintenance

Ceyear Technologie€o., Ltd has nationwil outlets and offices, and the technical support personnel in each
outlet and office can quickly reach the @segremise for technical exchanges, training and maintenance service,
and provide you with comprehensive and convenient technical supportershldfs service. In addition, you can

log inwww.ceyear.comvebsite, and get online consulting help through QQ online customer service.

All the instruments supplied by us have passed the inspection by the qualityrdepaand we make following
commitments: The instrument will hawan 18-month warranty period after its delivery and have a H@mm
maintenance, and the probe will have -en@nth warranty period. If the instrument has any fault not due to
manmade faul within the warranty period, we will provide repair free of charge; we will solve your problems by
telephone or doeto-door maintenance according to different faults of the instrument.

In addition, if the instrument has any fault, please contact usytienedl we will provide you with the necessary
help and return it to the factory for repair if necessary. The user is not allowed to disassemble the machine without
permission to avoid the damage of internal circuit and device due to wrong operation.

14 Id entification in the Manual

During the compilation of the User Manual, some additional instructions, warnings and precautions are given in
form of identifications. Try to operate and use the instrument according to the warnings and attentions, so as to
avoid permanent damage to the oscilloscope due to improper behavior. The main identification is as @hown in

Table 1.2 Identification in the Manual

Identification in the Manual Explanation

It is intended to explain the operation, precautions and safety instructiq
the instrument, and remind the user of general operation informati
instructons.

important precautions. The incorrect operation may cause damage
instrument or lead to personal injury.

A It is a kind of hazard warning, which is intended to remind the usgq
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Some key precautions during use of the instrument.




Chapter llAbout the 4456 Series Digital Phosphor Oscilloscope

Chapter Il About the 4456 Series Digital Phosphor Oscilloscope

This chapter describes the 4456 series digital phosphor oscilloscope generally. You can get more familiar with the
instrument structure and its basic test functions by reading this chapgatdition, Chapter 1l is about use of
oscilloscope vertical system; Chapter IV is about use of oscilloscope horizontal system; Chapter V is about use of
oscilloscope trigger system; Chapter VI is about use of oscilloscope measurement system; Chegptdrout!
mathematic operation function ocilloscope; Chapterllil is about use of oscilloscope display system; Chapter

IX is about storage, recall and reference of oscilloscope; Chapter X is about oscilloscope system setup; Chapter Xl
is about use of pitocol trigger and analysis options; Chapter Xll is about use of limit/mask test options;Chapter
XIll is about use of power measurement and analysis options; Chapter XIV is about use of logic analyzer options;
Chapter XV is about use of waveform generafations; Chapter XVI is about use of oscilloscope probe; Chapter
XVII is about function of digital voltmeter; Chapter XVIII is about basic principles of digital phosphor
oscilloscope; Chapter XIX is about application examples of digital phosphor osqgiégsaned Chapter XX is

about fault detection and troubleshooting of digital phosphor oscilloscope.

2.1 Power on

Before powering on the 4456 series digital phosphor oscilloscope, please check the power supply unit according
to thefiPower supply requiremerdtsn Chapter I. Power on the digital oscilloscope after confirming that power
supply is correct.

The safety of digital oscilloscope conforms to the requirements ¢
GJIB3947A-2009: The effective AC rating is 1.5k v, 1 min, 10 mA, with nc
_.. Instructions: flashover or breakdown; input voltage AC is 242 V, and leakage current i€8.5
" mA. Therefore, the operation and maintenance of the oscilloscope according
the specified operation regulations will not cause personal hazard or injury o
cause any damage to thBUTSs.

Press down the power button on the rear panel of the 4456 series digital phosphor oscilloscope, and the poweron
indicator lamp on the front panel of the oscilloscope will turn yellow. Press down the powertb)@\ on the

bottom left of the fronpanel of the 4456 series digital phosphor oscilloscope for about 2 s, and the poweron
indicator lamp on the front panel of the oscilloscope will turn green, and the oscilloscope will enter the poweron
login interface, as shown

Cevear

China Electronics Technology Instruments Co., Ltd

Fig. 2.1Poweron Interface of the 4456 Series Digital Phosphor Oscilloscope

The 4456 series oscilloscope will take about 40 s to start the system and perform a serieh@tlsplfograms,
and then enter the main progrémitialization interface, displayindinitializingé , please wad, as shown irD.
After the main program starts, it will enter the oscilloscope interface automatically. PresddBugd key to
enable he protocol analyzer function, and press davivietelO key to enable functions of the digital voltmeter
and hardware frequency meter. Press d@wbigitalO key to enable the logic analyzer function. Press down
O WaveGe® key to enable the waveform generatandtion.

4
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Cevear

Initializing..., please wait

China Electronics Technology CETC

Instruments Co., Ltd
All rights reserved

Fig. 2.2Software Login Interface of the 4456 Series Digital Phosphor Oscilloscope

Press down green power butﬁnﬂf) on the bottom left of the front panel for 2 s again, and the oscilloscope will
automatically exit the measurement applicataomg turn off the power supply.

In this manual, the buttons on the front panel are represented in the form o
0 XXX O , and XXX denotes the name of the key. The menu iter
" Instructions: corresponding to the menu keys (hereinafter referred to as the menu) ahe
display screen are represented in the form of XXX,/ , and XXX denotes the

name of the menu.

2.2 Overview of front panel

This section will give a detailed description of the front panel of the 4456 series oscilloscope. You can become
familiar with thebasic use of the instrument panel keyboard by reading this sditidhe front panel of the 4456

series digital phosphor oscilloscope.

Multipurpose Feature Setup
Setup Area Area

Run Control
Setup Area

Horizontal System
Setup Area

‘ J}tup Area

Ceyear | 4456D Digital Phosphor Oscilloscope m

l L ]I

Screen | I T RTRTTT
Display Area i | F'FP m H’P’""T'H* me
i R Vertcal gstem
e 5 1 Setup Area
_Input
Channels

Fower buton —p |21 1| N O - - 1
Front UEBPorts/ / | \

Logic Analyzer Extended Ports  Function Generator Extended Ports ~ 1kHz Calibration Signal

Fig. 2.3Front Panel of the 4456 Saes Digital Phosphor Oscilloscope

The front panel of the 4456 series digital phosphor oscilloscope is composed of the Power Button, Front USB

Ports, Logic Analyzer Extended Ports, Waveform Generator Extended Ports, 1kHz Calibration Signal, Screen

Display Area, Multipurpose Setup Area, Feature Setup Area, Run Control Setup Area, Horizontal System Setup
5



Chapter llAbout the 4456 Series Digital Phosphor Oscilloscope

Area, Trigger System Setup Area, Vertical System Setup Area, Input Channels Area, etc.

2.2.1Power button
o)

Fig. 2.4Power button
0 Q)O : For instrument poweron and poweroff.
2.2.2Front USB Ports

-t

L |
Fig. 2.5Front USB Ports
2 front USB2.0 HOST ports for insertion of mouse, keyboard and USB storage devices.

2.2.3Logic analyzer extended ports

Fig. 2.6Logic Analyzer Ports

The logic aalyzer extended ports are used for signal input of 16 digital channels, which will be opened when the
4456H01 option is selected.

2.2.4Waveform generator extended ports

Fig. 2.7Waveform Generator Ports

The waveform generator extended ports are dsedr the waveform output of
impedance. The extended ports will be opened when theHM@3@ption is selected.

2.2.51 kHz Calibration Signal

i 2 b
-] -l

Fig. 2.81kHz Calibration Signal

The output probe square wave calibration signal, aitbut 1 kHz frequency and 3 Vpp amplitude, which is
mainly used for probe calibration and keeping flat amplifueguency characteristics of the oscilloscope by
adjusting the adjustable capacitance of the probe.

2.2.6Screen Display Area

The Screen Disply Area is an interaction window between the oscilloscope and the user, and information
including waveform and measurement result will be provided through it. The Screen Display Area of the
oscilloscope is mainly composed of the Horizontal Status Disptag,/Running Status Display Area, Waveform
Display Area, Measurement Result Display Area, Vertical Status Display Area, Trigger Status Display Area,
System Time Display Area, Levell Menu, Level2 Menu andLevel3 Menu.
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Horizontal - R Trigger Satus
Satus Display ‘ Run “§H:80ns  D:0s 200.00mv | Auto § < Display
Add
Measurement Sﬂem Time
Running Satus - Display
v Source
Waveform Count
laveform Coun Level2 Menu
Hits in Box
Peak Hits
Waveform Median
Display Peak-to-peak i
Max Level3 Menu
Min
Measurement oo
Result Display Salirzy Standard Deviation
Sigma1
Sigma2
Sigma3
Vertical Satus
Display
Add “Remove | Wavefom | | Gating  Reference
| Measurement Measurement Histograms Statistics g:':g:‘s Levels Levell Menu

2.2.7Multipurpose Setup Area

Fig. 2.9Saeen Display Area

Multipurpose a

»

Push for Fine

ien.

Multipurpose b

Push ror Fine

~

Fig. 2.10Multipurpose Setup Area
The Multipurpose a is mainly used for selection of Levell Menu and Level2 Menu. Turn it left or right to change

the selection, and press it down for confirmation.

The Multipurpose b is mainly used for selection of Level3 Menu. Turn it left or right to change the selection and
press it down for confirmation. It can also be used to adjust the value in Level2 Menu, specifically speaking, turn

it to increase or decrease the esponding value.

O Menu OffQ : It can be used to close the open menu. Press it down to close the Level3 Menu, Level2 Menu and

Levell Menu in turn.

2.2.8Feature Setup Area
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ETEaE, o N

=

Function

oOo0o
Do

Tools

Print ' Save ' Utility '
|mens:ty' Recall l Help '

Fig. 2.11Feature Setup Area

The Feature Setup Area is composed of the Waveform, Function and Twals. Ahe Waveform Area is
composed of Measure, Display, Analyze, Cursors, Zoom and Navigate keys. The Function Area is composed of
Math, Bus, Meter, Ref, Digital and WaveGen keys. The Tools Area is composed of Print, Save, Utility, Intensity,
Recall and tglp keys.

1) © Measur®: It is used for the setting of the oscilloscope measurement system, including the addition of
measurement parameters, deletion of measurement parameters, histogram measurement and statistical
functions.

2) © DisplayO: It is used for the setting difie oscilloscope display system.

3) 0 Analyze): It is used for the advanced analysis function setting of the oscilloscope, including limit/mask
test option and power measurement and analysis option.

4) ® Cursor®: It is used for the cursor measurement fiorcof the oscilloscope, which can realize the cursor
measurement of voltage and time of 4 channels and operation waveform as well as the amplitude and
frequency of the FFT waveform.

5) ® ZoomD: It is used for the mukwindow display and double time baseeasurement function of the
oscilloscope, which observes details of the waveform mainly through different windows.

6) © Navigat® : It is used for trigger search and waveform recording and playback of the oscilloscope.

7) © MathO: It is used for the mathemataperation function of the oscilloscope, including basic arithmetic
operation, FFT analysis and advanced mathematics operation.

8) ©® Buf: Itis used for protocol trigger and analysis function setting, including analysis functions of 9 serial
buses includig 12C, CAN, LIN, RS232, FlexRay, USB, SPI, AUDIO and 1553B.

9) ® MeterD: It is used for function setting of the digital voltmeter, includirgitddigital voltmeter and ®it
hardware frequency meter.

10) ® RefO : It is used for function setting of the oso#ktope reference waveform.

11)

4

N

DigitalO : It is used for function setting of logic analyzer options of 16 channels.

O

12) ® WaveGe® : It is used for function setting of waveform generator option of 1 channel.

13) 9 PrintO : It is used for image printing on sere

14) d IntensityO : It is used for adjusting screen intensity, division intensity and waveform intensity.
15) ® Saveé : It is used for function setting of the oscilloscope waveform saving.

16) ® RecalD: It is used for function setting of the storage settingl recall and waveform playback of the
oscilloscope.

17) ® Utility O : It is used for system menu setting of the oscilloscope, including calibration, configuration and
network setting.
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18) ® HelpO: It is used for recall of the help file of the oscilloscoped the help file can be recalled with this
key.

2.2.9Run Control Setup Area

Run Control

l Single ,
| Defautt

Fig. 2.12Run Control Setup Area
The Feature Setup Area is composed of the Run/Stop, Single, Default and AutoSet keys.

1) © Run/Sto® : It is used for the continuous acquire ftion of the oscilloscope, including Run/Stop. Under
the running status, it can realize the continuous acquire of signals dynamically display a screen of data
captured each time; under the stop status, it can statically display the last captured sa&eraatidou
can view and analyze the waveform.

2) 0 Singled: It is used for the single acquire function of the oscilloscope. When the corresponding trigger
channel is triggered normally, press it down to capture the acquired data of the set storage depth.

3) 0 AutoSe0 Itis used for the automatic wavefosetting of the oscilloscope. The vertical system, horizontal
system and trigger system are automatically set to get a more appropriate waveform display.

4) ® Defaul©Q: It is used for the setting function of the initial status of the oscilloscope. Whemattténe has
an abnormal status, press down the default setting key to reset the system.

2.2.10 Horizontal System Setup Area

Horizontal —

Position

)

Push « Zero

o]
Scale
9 \

h
i
'

Fig. 2.13Horizontal System Setup Area

The Horizontal System Setup Area is composed of the Horizontal Position Knob, Time Bpeek8ob and
Acquire Key.

1) d PositiorO : It is used to set the horizontal delay of the oscilloscope. Rotate it, and the trigger point of the
channel will move to the left or right by one pixel; press it down, and it will be set to 0.

2) ® Scal®: It is used to set the horizontal timage of the oscilloscope. Rotate it, and the time base of the
oscilloscope will increase or decrease by one gear.

3) ® AcquireD : It is used to set the acquire mode and record depth of the oscilloscope.

2.2.11 Trigger System Setup Area

— Trigger ——

Push 10r 50%

Fig. 2.14Trigger Sysem Setup Area
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The Trigger System Setup Area is composed of the Trigger Key, Level Key and Force Key.

1) o TriggeQ: It is used to set the trigger system of the oscilloscope, including functions covering the trigger
type, trigger source, trigger polarityigger mode, trigger sensitivity and trigger holdoff.

2) 0 LevelD: It is used to set the level of the oscilloscope. Rotate the knob to make the level of the trigger
channel to move up or down; press it down to set the level to 50%.

3) 0 Forcd: It is a kindof software trigger mode. When the channel signal is not normally triggered and the
Force key is pressed down, the waveform will be triggered once.

2.2.12 \Vertical System Setup Area

[0 ‘. 2
Push to Zero ( ‘ Position ' ‘ Push to Zero n

e

Channel

9 Y3 A

Fig. 2.15Vertical System Setup Area

The Vertical System Setup Area isnsposed of the Channel Keys, Position Knob and Scale Knob, and setup
methods of 4 channels are the same.

1) © 10: Itis used to set the vertical system of the Channell of the oscilloscope, including the channel switch,
input impedance, bandwidth limit, channel delay and probe setting.

2) 0 20:Itis used to set the vertical system of the Channel2 of the oscjilestluding the channel switch,
input impedance, bandwidth limit, channel delay and probe setting.

3) 0 30:Itis used to set the vertical system of the Channel3 of the oscilloscope, including the channel switch,
input impedance, bandwidth limit, chanadelay and probe setting.

4) ® 40: Itis used to set the vertical system of the Channel4 of the oscilloscope, including the channel switch,
input impedance, bandwidth limit, channel delay and probe setting.

5) 0 PositiorQ: It is used to set the vertical offsef the CH1 ~ CH4 of the oscilloscope. Rotate it, and the
vertical offset of the CH1 ~ CH4 will move up or down; press it down, and the position will be set to 0.

6) O Scal® : Itis used to set the vertical scope of the CH1 ~ CH4 of the oscilloscopes Roamid the vertical
sensitivity of the CH1 ~ CH4 will be increased or decreased by one gear according to the step.

2.2.13 Input Channels Area

Fig. 2.16Input Channels Area

2.3  Overview of rear panel

The rear panel of the 4456 series digital phosplscilloscope is as shown By including the AUX IN, AUX
OUT, 10 MHz IN/OUT, LAN, VIDEO OUT, USB DEVICE, USB HOST and POWER INPUT Ports.

10



Chapter llAbout the 4456 Series Digital Phosphor Oscilloscope

usB
DEVICE

AUX IN
usB
HOST
10 MHz Power
INJOUT input
AUX OUT

Fig. 2.17Schematic Diagram of Rear Panel

11
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Chapter Ill Vertical System

This oscilloscope provides 4 analwgut channels CH* CH4, and each channel can be separately controlled.
The vertical system is mainly used to decrease the large signal and increase the small signal, so as to satisfy the
requirements of the ADC input scope.

A

fertical
\Pushlolam f ‘ Position (“\Pumoz\wo ‘ \::‘

Channel )

) ﬂﬂ (\

Fig. 3.1Vertical Operation Area of the Oscilloscope

When any channel key CH1CH4 is pressed down, the menu of the corresponding channel will pop up at the
bottom of the screen:

Channel 1 Coupling Termination Bandwidth Fine Scale

on Off DC  AC 500 1MQ Full Probe Setup On on Off Deskew

Fig. 3.2Channel Menu

3.1 Description of Keys/Buttons
Table 3.1 Description of Keys/Buttons

Keys/Buttons Description

1~4 It is used to open the menu of the corresponding analog channel for channel setting

It is used to set the corresponding vertical scale of each analog channel

Scale
Setting scopd: VB@agyv, 1 1m@¥dvl mV/ di v

It is used to adjust the corresponding vertical offset of each analog channel, wh
fiPush to Zerofunction.

Positbn Adjustment scope: 1 mV/dind00 mV/div: 1 V
200 mV/div-1 V/div: 10 V
2V/div=10V/div: 100V

3.2 Probe
3.2.1Probe port

There are 4 analoghannels on the front panel of the 4456 series digital oscilloscope, which have 4 BNC input
connectors. To ensure reliable connection, ensure that your probe or cable connector is pushed in and locked.

This oscilloscope supports passive voltage probe, Vighge single end probe, high voltage differential probe,
current probe and active voltage probe. When the passive voltage probe, high voltage single end probe, high

voltage differential probe and current probe are used, the input impedance of thesoscil p e s hal | be s
and the probe attenuation coefficient shall be consistent with that of the selected probe. When the active voltage
probe is used, the input impedance of the oscill osc

shall be consistent with that of the selected probe.

Fig. 3.3Schematic Diagram of the Probe Port
3.2.2Calibration of the standard passive voltage probe

12
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In order to avoid the error caused by the probe connection, the probe shall be connected taalilpratoen

square wave signal on the front panel, with about 1 kHz frequency and 3 Vpp amplitude, so as to keep flat
amplitudefrequency characteristics of the oscilloscope by adjusting the adjustable capacitance of the probe.

[ — L 1
| |
- — |- N L _ S| .
Over-compensation Correct compensation Insufficient compensation

Fig. 3.4Schematic Diagran of Probe Compensation

exceed this voltage during use. Otherwise, it will cause personal hazard or injut

The max. measured voltage of the passive voltage probe is 300 V CATII. Nev
A Warning:
or damage to the DUTSs.

3.3  Channel status
When any channeldy CHXCH4 is pressed down, open the channel menu for on/off status setting.

When the channel is to be closed, press down the channel key to automatically open the corresponding channel
and channel menu. When the channel menu is opened, press down il &bgino automatically close the
corresponding channel.

Channel 1 Coupling Termination Bandwidth Invert Fine Scale

On Off DC AC 500 1MQ Full ProbeSetup o, o  on oOff

Fig. 3.5Channel Satus Setup Menu

Click [Channell] menu key, and the channel can be switched between on/off status to realize the on/off function
of the channel.

When the channel is opened, t@responding channel key indicator lamp will light up, and the corresponding
channel information, including the vertical scale, termination, coupling status, invert status and probe attenuation
coefficient will be displayed at the bottom status bar oftlreen. When the channel is closed, the indicator lamp

will go out, and no channel information will be displayed in the status bar.

Fig. 3.6Channel status indication column
3.4  Coupling

Set the coupling mode to filter out unnecessary signals. For éxating measured signal is a signal with a DC
offset.

When the coupling mode BDCO: Both the DC component and the AC component of the measured
signal can pass through.

When the coupling mode f8\Ca: Only the AC component of the measured signal can pass through.
When any channel key CH1 ~ CH4 is presdedn, open the channel menu for coupling setting of the channel.

Click [Coupling] menu key, and the channel can be switched between DC and AC coupling. In addition, the
corresponding channel status bar will be displayed as DC or AC.

3.5  Termination
Theog i | |l oscope provides two input i mpedances: 1 Mg ar

1 Mq: I n this case, the input i mpedance of the
oscilloscope from the measured circuit can be ignored.

50q: Make the oischltitbhrscopei ppmé¢cth wi th an output

When any channel key CH1 ~ CH4 is pressed down, open the channel menu for input impedance setting of the
channel.
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Click [Terminati on] menu key, and the chandel50Qgnput
addition, 1 Mg or 50q is displayed in the correspon:

Attention: The input impedance will also be automatically identified after the probe is automatically identified, so
no input impedance setting is required.

3.6 Bandwidth

Set the bandwidth limit to reduce the display noise. For example, the measured signal is a signal with a HF
component.

If selecting [Full], the HF component of the measured signal can pass through.

If [20M] or [250M] is selected, the HF componentger than 20 MHz or 250 MHz of the measured
signal will be blocked.

When any channel key CH1 ~ CH4 is pressed down, open the channel menu for bandwidth limit setting of the
channel.

Click [Bandwidth] menu key, and the Bandwidth option will be displayethemight side of the screen:

Bandwidth

Fig. 3.7Bandwidth Menu
Click the corresponding key, and the corresponding Bandwidth option can be set.
3.7  Probe Setup
It can be used for the probe attenuation coefficient and probe type setup as well as probe zero.
When ay channel key CH1 ~ CH4 is pressed down, open the channel menu for probe setup.
Click [Probe Setup] menu key, and the Probe Setup option will be displayed on the right side of the screen:

Probe
Setup

Attenuation
x1

Probe Type

Voltage
Current

Probe Zero
Calibrate

Fig. 3.8Probe Setup Menu
3.7.1 Attenuation
Click [Attenuation] nenu key, and the Attenuation option at the left side of the button will pop up.

The Attenuation option of the voltage and current probe is:

14
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Attenuation

x10

x20

x50
x100 Attenuation
%200
x500 TmV/A

x1000 T

x2000 W

1VIA

Fig. 3.9 Attenuation Menu

If [Voltage] is selected, select the corresponding attenuation option accordingatitetieation multiplier of the

current probe, and the corresponding channel status will display x1 ~ x5000. If [Current] is selected, select the
corresponding attenuation coefficient according to the voltage and current conversion ratio 1 mV/A ~ Thg/A of t
current probe.

3.7.2 Probe Type

Click [Probe Type] of the menu to set the voltage and current probe type according to the measurement type of the
currently connected probe.

3.7.3 Probe Zero Calibrate

When the connected probe is an active voltage pudiok,[Probe Zero Calibrate] menu key to automatically zero
and calibrate the probe to make the probe zero baseline located in the center of the screen.

3.8 Invert
When any channel key CH1 ~ CH4 is pressed down, open the channel menu for invert anfpff sett

Click [Invert] menu key to enable and disable the invert function of the channel. When the Invert is opened, the
waveform display will be rotated by 180°elative to the ground level.

Channel 1 Coupling Termination Bandwidth Invert Fine Scale
on Off DC  AC 500 1MQ Full Probe Setup || g5 off on Off Deskew

Fig. 3.10Invert Setup Menu
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Run H:400us D:0s

Channel 1 Coupling Termination Bandwidth Fine Scale
on Off DC  AC 500 1MQ Full Probe Setup on off Deskaw

Fig. 3.11Invert Example
3.9 Fine Sale
When any channel key CH1 ~ CH4 is pressed down, open the channel menu for Fine Scale on/off setting.

Click [Fine Scale] menu key to enable and disable the fine scale function of the channel. When Fine Scale is
disabled, operate the Scale knob of tthrmel, and the vertical range gear of the channel will be stepped
according to 1, 2 and 5. When Fine Scale is enabled, the vertical range gear of the channel will be added with
some fine tuning gears on the basis of steps 1, 2 and 5. The specific gedes in

The vertical range gears in case of 50q input i
mV/div, 30 mV/div, 40 mV/div, 50 mV/div, 60 mV/div, 70 mV/div, 80 mV/div, 90 mV/div, 100 mV/div,

200 mV/div, 300 mV/div, 400 mV/div, 500 mV/divO6 mV/div, 700 mV/div, 800 mV/div, 900 mV/div

and 1 V/div.

The vertical range gears in case of 1 Mq input
20 mV/div, 30 mV/div, 40 mV/div, 50 mV/div, 60 mV/div, 70 mV/div, 80 mV/div, 90 mV/div, 100
mV/div, 200 mV/div, 300 mV/div, 400 mV/div, 500 mV/div, 600 mV/div, 700 mV/div, 800 mV/div, 900
mV/div, 1 V/div, 2 V/div, 3 V/div, 4 V/div, 5 V/div, 6 V/div, 7 V/div, 8 V/div, 9 V/div and 10 V/div.

3.10 \Vertical range

Operate the Scale knob of any channeldbtle vertical range gear of the corresponding channel. When Fine
Scale is disabled, the gear will be increased and decreased according to steps 1, 2 and 5 in case of clockwise
rotation and counterclockwise rotation respectively. When Fine Scale is éntldegear will be increased and
decreased according to fine tuning range in case of clockwise rotation and counterclockwise rotation respectively.

When the input i mpedance of the oscilloscope is 1
mVvV/div~10 V/div; When the input i mpedance is 50q,
mV/div~1 V/div.

When adjusting the vertical range gear, the range information in the corresponding channel status bar will change
in real time, and theurrent gear will be displayed. You can quickly realize the vertical zoom of the waveform
through the multtouch function of the capacitor screen.

3.11 \Vertical offset

Operate the Position knob of any channel to set the vertical offset position ofbspoading channel. In case
of clockwise rotation, the waveform will move up; in case of counterclockwise rotation, it will move down.

When adjusting vertical position, the vertical position movement window will pop up on the left side of the screen,
andthe current vertical offset will be displayed. You can quickly realize the vertical movement of the waveform
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Chapter llIVertical System
through the multtouch function of the capacitor screen.

Channel Position

CH1: -350.00mV

Fig. 3.12Channel Position display window
3.12 Deskew

In case of actual measurementhwiihe oscilloscope, the probe or cable transmission delay may lead to larger zero
offset. The 4456 series oscilloscope supports setting a delay time to correct the delay calibration between the
channelswith an adjustment range of £150 ns and a step & @g&for standard type4456C/D/E andwith an
adjustment range of 158 ns and a step @00 psfor economical type4456CM/DM/EM

When any channel key CH1 ~ CH4 is pressed down, open the channel menu for delay setting of the channel.

Click [Deskew] menikey, and the Deskew setup menu will be displayed on the right side of the screen:

Deskew

Deskew
0.0ns

Setto 0s

Fig. 3.13Deskew Setup Menu

Click [Deskew] key, and the delay time can be adjusted through the Multipurpose b. Click [Set to 0s] key, and the
delay time will be set to 0.

Deskew

Deskew
0.8ns

Set to Os

:
Bl v woc o | [ oo

Channel 1 Coupling Termination Bandwidth Fine Scale
on off DC  AC 500 1MQ Full ProbeSetup | g, on Off

Fig. 3.14Deskew Calibration Example
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Chapter IV Horizontal System

The 4456 series has a sample rate up to 5 GSal/s, and you can change it by adjusting the Scale knob. The sample
rate of the oscilloscope will directly affect the authenticity of wavefornstaction, and the low sample rate will
bring following impacts on the waveform.

Distorted Waveform: Due to low sample rate, some waveform details will be lost, so there will be larger
difference between the displayed sampling waveform of the oscilloacmjthe actual signal.

Confused Waveform: As the sample rate is smaller than twice of the actual signal frequency (Nyquist Frequency),
the waveform frequency during the sampling data reconstruction is smaller than the actual signal frequency. The
most conmon Confused Waveform will jitter on the edge of the fast transition.

Missing Waveform: As the sample rate is too low, the waveform during the sampling data reconstructi@n doesn
reflect all actual signals.

Distorted Waveform - Confused Waveform Missing Waveform

Fig. 4.1Impact on Waveform due to Too Low Sanpling Rate

The adjustment of the horizontal system mainly includes setting of parameters including time base, delay time,
acquire mode and window extension.

Horizontal —

Position

)

Push « Zero

.
Scale
0

Fig. 4.2Horizontal System Operation Area
4.1  Description of Keys/Buttons
Table 4.1 Descriptionof Keys/Buttons

Keys/Buttons Description
. It is used to open the Acquire setup menu of the oscilloscope and set the acquire m
Acquire
memory depth.
Scale It is used to set the horizontal time base of the oscilloscope.
Position It is used to set #h horizontal delay of the oscilloscope, which haBPash to Zerd

function.

4.2 Time base

Operate the Scale knob of the horizontal system, which can set the corresponding time base gear. The gear will be
reduced in case of clockwise rotation, and it illincreased in case of counterclockwise rotation.

The time base adjustment range of this oscilloscope is 200 p4/@®0 s/divfor standard types 4456C/D/End
400 ps/div~1,000 s/divfor economical type4456CM/DM/EM

When adjusting the time base gethe time base information in the top status bar will change in real time,

and the current time base setting will be displayed, and then you can quickly realize horizontal zoom of

the waveform through muitouch of the touch screen.
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Attention: When thérigger is in an automatic mode and the time base is 100 ms/div ~ 1,000 s/div, the waveform
will scroll from right to left on the screen. If the logic analyzer is enabled, it will be automatically disabled.

4.3  Horizontal delay

Operate the Position knolf the horizontal system, which can set the horizontal delay time. The pretrigger delay
time will be increased in case of clockwise rotation, and it will be increased in case of counterclockwise rotation.

If Delay is set to onhie horizontal delay adjustmierange of this oscilloscope-i$0 divisions ~ 5,000 s Delay
is set to off, thénorizontal delay adjustment rangdd®~100%0 f current screends sampl |

Memory Quick Acq Delay Set Horiz.

10k On Off On Off Position to Os

Fig. 4.3Delay Menu

When adjusting the horizontal delay, the delay information irtdpestatus bar will change in real time, and the
current delay time will be displayed, and then you can quickly realize horizontal movement of the waveform
through multitouch of the touch screen.

4.4  Zoom
The Zoom function can be used to zoom in a segofemtiveform to check the details of the signal.

Press dowr® ZoomQ key on the front panel to open the corresponding menu:

Zoom Scale Zoom Delay

400us 0.000s

Fig. 44 Zoom Menu
Click [Zoom] menu key to enable and disable the Zoom.

Attention: When the Zoom window is opened, the XY display mode of the oscilloscope will be disabled
automattally. If the logic analyzer is enabled, it will be automatically disabled.

When opening the Zoomwindow, the waveform area of the screen will be divided into two display areas, the top
small window corresponds to the waveform display of the main time Aadethe bottom large window below
corresponds to the waveform display of the extended time base.

Zoom Zoom Scale
On Off 40ns

Fig. 45 Zoom Example

Click [Zoom Scale] menu key to turn, press down the Zoom Scale Adjustment menu key, and adjust the Zoom
time base gear through the Mplurpose b. The time base range of the Zoom is the same as that of the main time
base, but shall not be greater than the main time base.
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Click [Zoom Delay] menu key to turn Zoom Delay Adjustment menu key, and adjust the Zoom delay time
through the Multiptpose b. The delay time range of the Zoom is the same as that of the main time base but shall
not be greater than acquired time range of the main time base.

45 Mode

Press dowr® AcquireD key on the front panel and open the Acquire menu:

Memory Quick Acq Delay Set Horiz.

1M (o]}] Off On Off Position to Os

Fig. 46 Acquire Menu
Click [Mode] menu key, and open the Mode setup menu:

Acquisition
Mode

Sample

Peak Detect

Average
2

Envelope
5

Fig. 4.7 Mode Setup Menu
Click the corresponding key of the required acquire mode to set the acquire mode.

Sample: This is the simplest capture mode. For each waveform interval, the oscilloscope will save the value of a
sampling point as a point of the waveform.

Peak [®tect: Select the min. and mealues of the sampling points collected within the waveforteryal, and
make these sample values as two relevant waveform points. The Peak Detect mode can obtain the envelope of the
signal or the narrow pulse that may be lost to avoid the signal confusion, but the display noise is louder.

Average: For each waveforimterval, the oscilloscope will save a sampling point, and this point is consistent with
the sample mode. Calculate the average of the obtained waveform points after multiple captures, and then
generate the final display waveform. The Average mode iadetéto reduce random noise on input signals and
improve vertical resolution. The higher average frequency will bring the lower noise, the higher vertical resolution,
but the slower display refresh of the waveform. The number of averages will be stegpeuliltple of 2, which

will be set from 2 to 512.

High Res: Collect multiple sampling values in a waveform point interval, and then calculate the average and
obtain a waveform. The resolution of the low speed signal will be increased to 11, which ctwebffeeduce
the noise.

Envelope: The min. and mavaveform points of multiple waveforms which have been captured for several times
will be recombined into a new weform, indicating the min./mashanges of waveform with time. The Peak
Detect mode is ofin used to capture the records. In case of the envelope waveform, it is necessary to set the
envelope times, with the envelope times setting scope-dfAD0 and infinity.

4.6 Memory depth

The memory depth refers to the number of waveform points thabeaecorded in an oscilloscope during a
trigger acquire, which reflects the memory capacity of the acquire memory. The 4456C/D/E provides a memory
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depth up to 500M points, and the 4456CM/DM/EM provides a memory depth up to 200M points. The deep
memory meas that it can keep high sample rate when capturing records for longer time, which can rebuild signal
waveform more accurately, bring better resolution between sampling points, and capture glitch or abnormal events

more probably. With the segment memoryuyean selectively capture and save important signal activities and
avoid capturing invalid signal silence time.

5GSals
)
Run S 500M pts

Segment
Off

|
|

Memory Quick Acq Delay Set Horiz.
500M On Off On Off Position to 0s

Fig. 48 500 Mpts Length Memory Example
Press dowr® AcquireD key on the front panel and open the Acquire setup menu.

Click [Memory] menu key, and open the Memory setup menu:

Record Length

e Segment
100k Off

™M

Fig. 49 Memory Menu
Click the corresponding key of the required memory depth to set the memory depth.

Attention: Whenhe 4456C/DE is in a Sample mode, the maemory depth can be set to 500M, and when it is
in other acquire mode, ehmaxmemory depth can be set to 200Wthen the 4456CM/DM/H is in a Sample

mode, the mamemory depth can be set to 200M, and wheniit isther acquire mode, the menemory depth
can be set to 100M.

Click [Segment] menu key to open or close the segment mode. When the segment mode is switched on, the
memory will be divided into different segments according to different memory depths; whemynuenpth is set

to 1k, the memory can be divided inik81,072 segments maximally, which can be selected through the
Multipurpose b.

Attention: When the logic analyzer busis enabled, both the segment function and the [Segment] menu key will
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become indéctive. When the logic analyzeand busis disabled, both the segment function and the [Segment]
menu key will be effective.

Run H:400us D- 0s

Segment
256

50mv 1M DC

Quick Acq Set Horiz.
On Off Position to Os

Fig. 410 Segment Memory Setup Menu
4.7  Quick Acq

In the Quick Acq mode, the waveform collected will be saved by 1k depth mémtbie FPGA. In this mode, the
waveform capture rate is up to 1 million waveforms/gjch can significantly reduce the dead zone collection
time.

Memory Quick Acq Delay Set Horiz.

1k On Off On Off Position to Os

Fig. 4.1 Quick Acq Setup Menu
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Chapter V Trigger System
The trigger system of the oscilloscope has twaragplications:
1. Ensure stable display

The invention of trigger function is a breakthrough for the oscilloscope as an electric and electronic signal
measurement and debugging tool, and it can display repeated periodical signal stably.

2. Display signalsvith specific characteristics

The trigger can respond to specific waveform events. This facilitates the isolation and display of specific signal
characteristics, such as logic level failing to reach the pulse height, signal interference caused kg toosstal
edge triggering, or invalid timing between channels.

The precision and flexibility of the trigger system determine whether the oscilloscope can accurately display and
analyze the measured signal. The trigger system of the oscilloscope mainlysribleideiggekey, Levelknob
and Force key.

r— Trigger ——

o

Level
%
3

Push 10r 50%

Fig. 5.1Trigger System Operation Area

5.1  Description of Keys/Buttons
Table 5.1 Description of Keys/Buttons

Keys/Buttons Description
Trigger It is used to open the trigger menu of the oscilloscope andesétigher type and triggg
mode.
Force Press it down to forcedly trigger the oscilloscope once.
Level It is used to adjust trigger level and hasfiRash for 50% function.

5.2  Trigger source

Press dowd TriggeiO key of the trigger control area on the front panel, open the trigger menu, click [Source] key,
open the Source selection menu on the right side of the screen, and click the corresponding options to set the
source.

In case of the Edge/pe, besides the analog channel CKH4, the external channel, digital channels DO ~ D15
and utility power supply (AC Line) can also be used as the source. In case of other trigger type, only the analog
channel CH}XCH4 or the digital channels DO ~ D15dae used as the source.

Analog channel

The input signal of the analog channels CHIH4 can be made as the source, and the selected channel can work
normally regardless of whether its input is displayed.

External channel

The external channel source can be used to triggdneofifth channel while other four simulation channels are
acquiring data. The trigger signal will be accessed throughitiX IN 6 BNC connector on the rear panel.

Digital channel

The input signal of the digital channels DO ~ D15 can be made as the,sannicthe selected channel can work
normally regardless of whether its input is displayed.

Utility
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The trigger signal is taken from the AC power input of the oscilloscope. This source can be used to display the
relationship between a signal (such agjhting device) and a power supply (power supply device). For example,

the waveform of the transformer output of a stable trigger substation is mainly used in relevant measurement of
the power industry.

5.3  Trigger type

The 4456 series oscilloscope supplissers with rich trigger functions, including Edge, Pulse Width, Video, Runt,
Logic, Sequence, Setup&Hold, Rise/Fall Time, HD Video, RS232 Trigger, 12C Trigger, SPI Trigger, CAN Trigger,
LIN Trigger, 12S Trigger, USB Trigger, FlexRay Trigger, 1553 Trigged Visual Trigger (Area Trigger), which

help users locate events in which they have interest out of complicated sample information.

Edge trigger
Trigger on the Rise or Fall edge of any channel or AUX IN
Trigger type
Press dowrd TriggelO key of the trigier control area on the front panel, and open the trigger menu.

Type Source Slope Mode&: Zone Qualified
Edge CH1 Rise Fall Sensitivity Off

Fig. 5.2Edge Trigger Menu

Click [Type] menu key, and the Type menu will pop up on the right side of the screen.

Trigger Trigger
Type Type

Edge Sequence

Pulse Width

Setup&Hold

Rise/Fall Time

Page Down

Fig. 5.3 Trigger Type Menu

Click [Edge] key to select the slope treggype. The relevant edge trigger informatill
be displayed on the top right corner of the screen, including the source, edge type and trigger level.

Trigger source

Click [Source] menu key, and the Source menu will pop up on the right side of the screen:
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Source

Aux &AC

Fig. 5.4Source Menu
The CH1~CH4, digital channelexternal channel or utility power supply can be selected as the source.

Edge type

Click [Edgd menu key to trigger at the Rise or Fall edge of the input signal when the voltage satisfies the set
trigger level.

Trigger level

Press dowrd Leveld key on the front panel to modify the trigger level; in addition, the corresponding mark and
trigger levé line of the source channel will be displayed on the left side of the screen and the waveform area; the
display position will be changed along with changes of the trigger level, and trigger level value of the trigger
information area on the top right cenof the screen will also change. The trigger level line in the waveform area
will disappear within about 3 s after the knob operation stops.

Attention: When the source is [Aux] or [AG]r digital channelno trigger mark and trigger level line will be
displayed. Also, when the sourceisCo, no trigger level value will be displayed.

Coupling

The trigger coupling will determine which component of the signal will be transmitted to the trigger circuit. It
refers to the trigger signal coupling, please note the difference betwd#&htdmenel Coupling

DC: It allows that DC and AC cgmonents can pass through the trigger circuit.
AC: It allows that only AC component can pass through the trigger circuit.
HF Reject: Reject HF components in signals

Attention: The trigger coupling can only be set when the source seleésutkibary Channeb.

Click [Coupling] key of the trigger menu, and the Trigger Coupling selection menu will be opened on the right
side of the screen:

Coupling

Coupling
DC AC

HF Reject
On Off

Fig. 5.5Trigger Coupling Menu
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Click the corresponding option button to set the trigger coupling mode.

Auxiliary channel

When theflAuxiliary Channeb is selected as the trigger source, click [fiure Aux Channel] key of thixigger
menu, and the Configure Aux Channel menu will pop up on the right side of the screen.

Configure
Aux Channel

Probe

Attenuation
x1

Attenuation
+1 =10

Fig. 5.6Configure Aux Channel Menu

The correspnding probe attenuation coefficient can be set according to the attenuation multiplier of the probe of
the connected auxiliary channel signal. The settable probe coefficient is the same as the probe coefficient in the
channel, which isx1 ~5000.

The atteuation multiplier of the connected auxiliary channel signal can be selected according to the size of the
connected external channel signal. Settable options:14,

Pulse trigger
Trigger on a positive or negative pulse of the specified width of thé &igmnal.
Trigger type

Press dowrd Triggel® key of the trigger control area on the front panel, and open the trigger menu.

Type Source Polarity Mode& Zone Qualified

Pulse Width CH1 hll’:;:i\ifvee Trigger When Sensitivity off

Fig. 5.7Pulse Trigger Menu
Click [Type] menu key and click [Pulse Width‘ keé in the popup Type menu to select the pulse width trigger. The
relevant pulse width trigger informati ill be displayed on the top right corner of the screen,
including the source, polarity and trigger level.

Trigger source

Click [Source] menu key, and the Source menu will pop up on the right side of the $tre&@H1~CH4 can be
made as the source.

Polarity

Click [Polarity] menu key, and trigger on a positive or negative pulse of the specified width of the input signal.
Trigger When

Click [Trigger When] menu key, and the Trigger When setup menu will pam dipe right side of the screen:

Pulse Width
Trigger When

Trigger When
< Limit

Fig. 5.8Pulse Trigger When Setup Menu
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Click [Trigger When] menu key, and the Trigger When option menu will pop up:

Trigger When

< Limit

ZLimit

= Limit

#Limit
Inside Range

Outside Range

Fig. 5.9Pulse Trigger When Option Menu

The relative Trigger When can be selected by directly clickiedrrigger When option or by pressing down the
Multipurpose b.

Iffinside Rangeéor fiOutside Ranggis selected, the correspondiikglimito andii>Limito can be set in the
Trigger When setup menu.

Pulse Width
Trigger When

Trigger When
Inside Range

Low Limit
8.0ns

High Limit
8.0ns

Fig. 5.10Pulse Trigger When Setup Menu

Click [Width] meru key to set the pulse width through the Multipurpose b or numeric keypad. Pulse width
adjustment range: 0.8 r40 s.

Trigger level

Press dowrd Leveld key on the front panel to modify the trigger level; in addition, the corresponding mark and
trigger level line of the source channel will be displayed on the left side of the screen and the waveform area; the
display position will be changed along with changes of the trigger level, and trigger level value of the trigger
information area on the top rightro@r of the screen will also change. The trigger level line in the waveform area
will disappear within about 3 s after the knob operation stops.
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Run H:20ns D:0s

Pulse Width
Trigger When

Trigger When
< Limit

e EN

. DD S
bt L

200mv 50 DC X 100mV

Type Source Polarity Mode& Zone Qualified

Pulse Width CH1 pll’:;iati\ifvee Trigger When Sensitivity off

Fig. 5.11Pulse Trigger Example
Runt trigger

It will be triggered when the input signal crosses throughestimld but fails to cross through the second
threshold before crossing through the first threshold again.

Positive Runt

High
Threshold
Low
Threshold
Negative Runt
Fig. 5.12Schematic Diagram of Runt Pulse
Trigger type

Press dowrd Trigget® key of the trigger control area on the front panel, and open the trigger menu.

Click [Type] menu key and click [Runt] key in the popup Type menu to select the Runt trigger.

Source Polarity Trigger When Thresholds Mode&

CH1 Either Runt Occurs ESEE Sensitivity

Fig. 5.13Runt Trigger Menu

. . . 1 i . . .
The relevant Rurttigger mformatlonlll be displayed on the top right corner of the screen,
including the source and polarity.

Source:

Click [Source] menu key, and the Source selection menu will pop up on the right side of the screen. Fhe CH1
CH4 can be made as theurce.
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Polar:

Click [Polarity] menu key, and the Polarity setup menu will pop up on the right side of the screen:

Runt Pulse
Polarity

Positive

Negative

Either

Fig. 5.14Runt Trigger Polarity Setup Menu
Click- Positive ,- Negative and- Either buttons to select the corresponding polarity setting
Trigger When
Click [Trigger When] menu key, and the Trigger When setup menu will pop up on the right side of the screen:

Runt Pulse
Trigger When

Runt Occurs

Runt Width <
6.4ns

Runt Width >
6.4ns

Runt Width =
6.4ns

Runt Widths=
6.4ns

Fig. 5.15Runt Trigger When Setup Menu
Click [Runt Occurs] key to set the trigger time to be Trigger When to Runt Occurs;

Click [Runt Width<], and set the trigger time to be smaller than a certain time value, which can be set by rotating
the Multipurpose b, with a range from 6.4 nsto 12.8 s;

Click [Runt Width>], and set the trigger time to be larger than a certain time value, egmdbe set by rotating
the Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Runt Width=], and set the trigger time to be equal to a certain time value, which can be set by rotating the
Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Runt WidtH ], and set the trigger time to be not equal to a certain time value, which can be set by rotating
the Multipurpose b, with a range from 6.4 nsto 12.8 s.

Runt Pulse Thresholds

Click the menu key, and the Runt Pulse Thresholds setup menu wviligpon the right side of the screen:
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Runt Pulse
Thresholds

High
0.00v

Fig. 5.16Runt Pulse Thresholds Setup Menu

Click High menu option or Low menu option, and then rotate the Multipurpose b to set the threshold. The
threshold level line in the waveform area will disappear within BBauafter the knob operation stops.

Sequence Trigger
Prepare on the selected edge, and wait for the specified time or another selected edge of the event for triggering.
Trigger type

Press dowrd Triggel® key of the trigger control area on the front panel, and open the trigger menu.

Source Slope B Trigger Moded
CH1 Rise Fall After A Sensitivity

Fig. 5.17Sequence Trigger Menu

Click [Type] menu key and click [Sequence] key in the popup Type menu to select the sequence trigger, and
display relevant sequence trigger information on the top right corner of the screen.

Trigger source

Click [Source] menu key, and the Source selection menu will pop up on the right side of the screen. The CH1
~CH4 can be made as the source.

Slope
Click [Slope] menu key to trigger at the specified Rise or Fall edge of the input signal.
Level

Click [Level] menu key, and the Trigger Level setup menu will pop up on the right side of the screen:

B Trigger
Level

Level
0.00V

Choose Preset
User

Fig. 5.18Sequence Trigger Level Setup Menu
Click [Level] meru key, and then rotate the Multipurpose b to set the trigger level.

Click [Choose Preset] menu key, and the trigger level Choose Preset Level3 Menu will pop up on the left side of
the menu. The User option can be set through the Level menu key by thangsether option will be set
according to corresponding common value of different signal types. Rotate the Multipurpose b to select one option
or press it down for confirmation, or directly click one option.
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0.00V
TTL 14v
5.0V CMOS 2.5V

3.3V CMOS 1.69V

2.5V CMOS 1.25V

ECL -1.3V

PECL 3.7V
ov ov

Fig. 5.19Sequence Trigger Level Choose Pretsklenu
Trigger mode

Click [Trigger Mode] menu key, and the Sequence Trigger Mode setup menu will pop up on the right side of the
screen:

B Trigger

After A

Time
6.4ns

B Events
1

Fig. 5.20Sequence Trigger Mode Setup Menu

Click [Time] menu key, and set the sequence trigger mode to the vihieh can be set by rotating the
Multipurpose b, with a range from 6.4 nsto 12.8 s;

Click [Events] menu key, and set the sequence trigger mode to the event, which can be set by rotating the
Multipurpose b, with a range from 1 to 10,000.
Logic trigger
It will be triggered when any logic code pattern of the channel becomes false or remains true in the specified time,
and any input can be used as a clock to find the code pattern on the clock slope. The specified code patterns (AND,
OR, NAND, NOR) of four iput channels are defines as High (H), Low (L) or &&are.

Trigger type:

Press dowrd TriggelQ key of the trigger control area on the front panel, and open the trigger menu.

Define Define Logic | Trigger When Mode&
Thresholds Sensitivity

Inputs AND Goes True

Fig. 5.21Logic Trigger Menu
Click [Type] menu key and click [Logic] key itné popup Type menu to select the logic trigger. The relevant logic

trigger information AND X X awill be displayed on the top right corner of the screen.

Define inputs
Click [Define Inputs] menu key, and the Define Inputs setup menu will pop up on the rigof 8idescreen:
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Fig. 5.22Define Logic Input Menu

Click [Select] menu key, and the Select and State Level3 Menu will pop up on the left side of the menu. Rotate the
Multipurpose b to select the channel or press it down for confirmation, or directlyookcKelect setting option
to set Select;

Click [Clock] menu key, and the current channel can be set to clock, but only one channel can be set to clock;
Click [High (H)] menu key, and the current channel can be set to High (H);
Click [Low (L)] menu key, ad the current channel can be set to Low (L);
Click [X (Don& Care)] menu key, and the current channel can be set to Xi(Oare).
Define logic
Click [Define Logic] menu key, and the Logic Function setup menu will pop up on the right side of the screen:

Logic
Function

AND

Fig. 5.23Define Logic Function Menu
Click]AND] menu key, and set the logic function to AND;
Click[OR] menu key, and set the logic function to OR;
ClickINAND] menu key, and set the logic function to NAND;
Click [NOR] menu key, and set the logic functimnNOR.
Trigger When

When defining an input and setting a channel to the clock, this menu key will be invalid, but it will be valid in
other conditions.

Click [Trigger When] menu key, and the Trigger When setup menu will pop up on the right side of the screen:
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Logic
Trigger When

Goes True

Goes False

Is Trues=
6.4ns

Fig. 5.24Logic Trigger When Setup Menu
When clicking [Goes True] menu key to set Trigger When to True;
When clicking [Goes False] menu key to set Trigger When to False;

Click [Is True<], and set the Trigger When to be true and smaller than a certawatime which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Is True>], and set the Trigger When to be true and greater than a certain time value, which can be set by
rotating the Multipurpose b, with a range from 6s4to 12.8 s;

Click [Is True=], and set the Trigger When to be true and equal to a certain time value, which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Is Trud ], and set the Trigger When to be true and not efgual certain time value, which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s.

Logic Thresholds
Click [Level] menu key, and the Logic Thresholds setup menu will pop up on the right side of the screen:

Logic
Thresholds

Select

Channel  Threshold { o

0.00v

Threshold
0.00v 0.00V

0.00v

0.00v

Fig. 5.25Logic Thresholds Setup Menu

Click [Select] menu key, and the Select and Thresholds Level3 Menu will pop up on the left side of the menu.
Rotate the Multipurpose b to select the channel or press it down for confirmation, or directly click the Select
setting optiona select Select;

Click [Level] menu key, and then rotate the Multipurpose b to set the threshold of the current channel.

Click [Choose Preset] menu key, and the trigger level Choose Preset Level3 Menu will pop up on the left side of
the menu. The User opti can be set through the Level menu key by the user, and other option will be set
according to corresponding common value of different signal types. Rotate the Multipurpose b to select one option
or press it down for confirmation, or directly click ondiop.

Clock slope
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When defining an input and setting a channel to the clock, this menu key will be valid, but it will be invalid in
other conditions.

Click [Clock Slope] menu key, and the Clock Slope setup menu will pop up on the right side of the screen:

Logic
Clock Slope

Rise

Either

Fig. 5.26Logic Clock Slope Setup Menu
Click [Rise] menu key to set the clock slope to Rise;
Click [Fall] menu key to set the clock slope to Fall;
Click [Either] menu key to set the clock slope to Either.
Setup&Hold Times trigger

It will be triggered when # input signal changes the state relative to setup or hold time of the clock slope. The
setup time is the length of time that the input signal is stable and unchanged before the appearance of clock slope,
and the hold time is the length of time that theuinsignal is stable and unchanged after the appearance of clock
slope.

Trigger type
Press dowrd Triggel® key of the trigger control area on the front panel, and open the trigger menu.
Type Define Times Clock Edge Mode&:
Setup&Hold Inputs gis: L Rise Fall Sensitivity

Fig. 5.27Setup&Hold Trigger Menu

Click [Setup&Hold] menu key andick [Setup&Hold] key in the popup Type menu to select the Setup&Hold

trigger. The relevant Setup&Hold trigger informati kel be displayed on the top right corner of
the screen.

Define inputs
Click [Define Inputs] menu key, and the Setup&Hold Inpuehmwill pop up on the right side of the screen:

Setup&
Hold Inputs

Select

Channel CH1

Not Used

Not Used

Not Used

Not Used

Fig. 5.28Setup&Hold Inputs Menu
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Click [Select] key, and the Select Level3 Menu will pop up on the left side of the menu. Rotate the Multipurpose b

to select the corresponding channel, and then rotatedrifirm Select, or directly click the Select option to select
Select. The selected channel will be displayed on the channel Select menu item on the right side;

Click [Clock] menu item, and the current channel can be set to Clock function;

Click [Data] menu item, and the current channel can be set to Data function;

Click [Not Used] menu item, and the current channel can be set to Not Used;
Time

Click [Time] menu key, and the Setup Time setup menu will pop up on the right side of the screen:

Setup&
Hold Times

Setup Time
() H

Hold Time
6.4ns

Fig. 5.29Setup&Hold Times Setup Menu

Click [Setup Time] menu key, and set the setup time by rotating the Multipurpose b, with a range from 6.4 ns to
12.8 s;

Click [Hold Time] menu key, and set the hold time by rotating the Multipurpose b, with a range from 6.4 ns t
12.8 s.

Thresholds
Click [Thresholds] menu key, and the Thresholds setup menu will pop up on the right side of the screen:

Thresholds

Select

Channel  Threshold 4 —

0.00v
Threshold

000V 0.00v
0.00v

0.00v

Fig. 5.30Setup&Hold Thresholds Setup Menu

Click [Select] key, and the Select Level3 Menu will pop up on the left side of the menwe Retddultipurpose b
to select the corresponding channel, and then press it down to confirm Select, or directly click the Select option to
select Select. The selected channel will be displayed on the channel Select menu item on the right side;

Click [Thresdholds] menu key, and then rotate the Multipurpose b to set the threshold of the current channel.
Clock slope

Click [Clock Slope] menu key to trigger at the Rise or Fall edge of the clock signal.

Rise/Fall Time trigger

It will be triggered when the pulse edge rate is faster or slower than the specified value.
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_______________________ Trigger Threshold Upper Limit

Trigger Threshold Lower Limit

’ | 1

Positive Slope Time

Fig. 5.31Schematic Diagram of Rise/Flh Time

Trigger type
Press dowrd TriggeiQ key of the trigger control area on the front panel, and open the trigger menu.

Type Source Slope Trigger When Thresholds Modes:

Rise/Fall Time CH1 Rise Time < 6.4ns gggg Sensitivity

Fig. 5.32Rise/Fall Time Trigger Menu

Click [Type] menu key and click [Rise/Fall Time‘ keé in the popup Type menu to selectetiallrisme trigger.
ill be displayed on the top right corner of the screen.

The relevant rise/fall time trigger informati
Trigger source

Click [Source] menu key, and the Source selection menu will pop up on the right side of the screen. The CH1
~CH4 can be made as the source.

Slope
Click [Slope] menu key, and the Slope setup menu will pop up on the right side of the screen:

Fig. 5.33Rise/Fall Time Slope Setup Menu
Click [Rise] menu key to set the slope to Rise;
Click [Fall] menu key to set théape to Fall;
Click [Rise/Fall] menu key to set the slope to Rise/Fall.
Trigger When
Click [Trigger When] menu key, and the Trigger When setup menu will pop up on the right side of the screen:
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Trigger
When

Time <
6.4ns

Fig. 5.34Rise/Fall Time Trigger When Setup Menu

Click [Time<] menu key, and set the Trigger When to be smaller than a certain time value, which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Time>] menu key, and set the Trigger When to be larger than a certain time vaicle,cat be set by
rotating the Multipurpose b, with a range from 6.4 nsto 12.8 s;

Click [Time=] menu key, and set the Trigger When to be equal to a certain time value, which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s;

Click [Timel ] menu key, and set the Trigger When to be not equal to a certain time value, which can be set by
rotating the Multipurpose b, with a range from 6.4 ns to 12.8 s.

Runt Pulse Thresholds
Click [Thresholds] menu key, and the Thresholds setup méhpop up on the right side of the screen:

Thresholds

High
0.00V

Fig. 5.35Rise/Fall Time Thresholds Setup Menu
Click [High] menu key, and then rotate the Multipurpose b to set it to High;
Click [Low] menu key, and then rotate the Multipurpose b to set it to Low.
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Run H:2ns D: Os

Trigger
When

Time <
6.4ns

Type Source Trigger When Thresholds Mode&:

i Ti y ’ 85.00mV itivi
Rise/Fall Time CH1 Time > 6.4ns o goroy Sensitivity

Fig. 5.3 Rise/Fall Time Trigger Example
Video and HD video trigger

It will be triggered on video signals including NTSC, PAL, SECAM, 480p/60, 576p/50, 720p/50, 720p/60,
1080i/50, 1080i/60, 1080p/24, 1080p/25 and 1080p/30.

Trigger type

Press dowmd TriggeiQ key of the trigger control area on the front panel, and open the trigger menu.

Source Video Trigger On Polarity Mode&

CH1 Standard odd Field Normal Sensitivi
525i/NTS5C lelds Inverted ensitivity

Fig. 5.37Video Trigger Menu

Click [Type] menu key and click [Page Down] key in the popup Type menu, and the Page Down Type selection
menuwill Eoi up. Click [Video] key to select the Video Trigger. The relevant video trigger information

ill be displayed on the top right corner of the screen.

Trigger source

Click [Source] menu key, and the Source selection menu will pop up on the dghtfsihe screen. The CH1
~CH4 can be made as the source.

Video Standard

Click [Video Standard] menu key, and the Video Standard selection menu will pop up:
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Video Video Video
Standard Standard Standard

Video
Standard

525i/NTSC 720p/30 1080i/60 1080p/30

625i/PAL 720p/50 1080p/24

1080p/50

720p/60 1080/245F

1080p/60

480p/60 1080i/50 1080p/25

576p/50

Page Down M Page Down [ Page Down

Fig. 5.38Video Standard Setup Menu

The Video Standard includes NTSC, PAL, SECAM and HDTWe HD video trigger (option S03) can be
displayed after being separately purchased by the customer.

NTSC: The field frequency is 60 fields/s, with 30 frames/s. The number of the TV scan line is 525, with
the even field in front of the odd field.

PAL: The frame frequency is 25 frames/s and the number of the TV scan line is 625, with the odd field
in front of the even field.

SECAM: The field frequency is 25 fields/s and the number of the scan linesjsn@h interlaced
scanning.

HDTV: The HDTV ha five systems including 480p, 576p, 720p, 1080p and 1080i.
Trigger On

Click [Trigger On] menu key, and the Trigger On setup menu will pop up on the right side of the screen:
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Trigger On

Odd Fields

Even Fields

All Fields

All Lines

Line Number

1
Even

Fig. 5.39Video Trigger On Setup Menu
Click [Odd Fields] menu key to set thegger On to Odd Fields;
Click [Even Fields] menu key to set the Trigger On to Even Fields;
Click [All Fields] menu key to set the Trigger On to All Fields;
Click [All Lines] menu key to set the Trigger On to All Lines;

Click [Line Number] menu key, ancesthe Trigger On to one line. Rotate the Multipurpose b to set the line
number;

Polarity

Click [Polarity] menu key, and set the trigger to Normal or Inverted:

Source Video Trigger On Polarity Mode&

CH1 Standard 0dd Field: Normal Sensitivi
525i/NTSC —— Inverted ensitivity

Fig. 5.40Video Trigger Example
Serial protocol trigger (options S04 ~ S12)

The serial protocol trigger includes RS232 Trigger, 12C Trigger, SPI Trigger, CAN Trigger, IggeTrAUDIO
Trigger, USB Trigger, FlexRay Trigger and 1553 Trigger. For details, see ChafRest¥tol Analyzer

Visual trigger (zone trigger)
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The 4456 series is adopted with the braed visible trigger technology, so that the oscilloscope can scan al

waveform acquisitions, compare them with the waveform area on the screen, and quickly and easily identify target
trigger events by simply observing interested signals on the screen and drawing a zone around it.

Click [Zone&Qualified] menu key during thelge or pulse width trigger, and open the Zone setup menu.

Zone8l
Qualified

Source
CH1

Fig. 5.41Zone Menu
Source: Select the waveform of the corresponding channel as the Zone source.
Zone: The In and Out can be selected for judgment.

On/Off: When the ZoeQualified is on, it can be drawn by touching and dragging in the waveform area and made
as the trigger judgment zone.

Run H:800us D: Os ) 2 7 0.00V

Qualified

Source
CH2

100mv 50 DC X 500mv 1M AC

Source Slope Mode& Zone Qualified
CH2 Rise Fall Sensitivity On

Fig. 5.42Schematic Diagram of Visual Trigger
5.4  Trigger holdoff

The trigger holdoff is used to stably trigger the complex wavefmsow) as pulse burst signals. The holdoff time
refers to the time that the oscilloscope waits to restart the trigger circuit. During holdoff, the oscilloscope will not
be triggered until the end of the holdoff time.
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Trigger On

Holdoff time

Fig. 5.43Schematic Diagram of TriggerHoldoff
Click [Mode&Sensitivity] menu key, and open the Trigger Mode setup menu:
Mode&:

Sensitivity

Auto

Sensitivity
1.0div

Fig. 5.44Mode Menu

Click [Holdoff] key to set the trigger holdoff time through the Multipurpose b, or directly input the trigger holdoff
time through the numeric keypadhd adjustment range of the holdoff time is 6.4 ns ~ 12.8 s.

5.5  Trigger mode

The 4456 series oscilloscope includes three trigger modes: Auto, Normal, and Single, and the currently selected
trigger mode will be displayed in the top status indication column.

Fig. 5.45Trigger Mode System Indication

Auto: The waveform display will be refreshed no matter whether the trigger condition is satisfied. The baseline
will be displayed when there is no signal input.

Normal: The waveform display will be refreshed whitie trigger condition is satisfied. When the trigger
condition is not satisfied, it will keep the original waveform display and wait for the next trigger. Attention: Press
down d Forc&) key in this mode to generate one trigger signal.

Single: When this maal is selected, the oscilloscope will be in a waiting for trigger state. When the trigger
condition is satisfied, the waveform display will be refreshed, and then the oscilloscope will switch to the stop
state.

Press dowrd SingleD key on the front panel teelect the single trigger mode. The Auto and Normal can be
selected in [Mode] menu.

Attention: When the trigger is in an automatic mode and the time base is 100 ms/div ~ 1,000 s/div, the waveform
will scroll from right to left on the screen. If the logicadyzer is enabled, it will be automatically disabled.
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5.6  Trigger sensitivity

Click [Mode&Sensitivity] menu key in the Mode menu, and then rotate the Multipurpose b to adjust the trigger
sensitivity. The trigger sensitivity range is 0-8 divisions, witha step of 0.1 divisions. The continuous

adjustment of trigger sensitivity can ensure HF Reject and LF Reject more flexibly and can accurately display and
analyze the measurement signal.

The trigger sensitivity is related to the trigger hysteresis of ifiadcomparator. If the signal is pure, the trigger
sensitivity can be set to 0.5 divisions or smaller, so as to ensure that small signal can be stably triggered. If the

signal contains noise, the trigger sensitivity can be set to 2 divisions or amgesure that the signal with large
noise can be stably triggered.

A

Trigger level

LY LI L LT L L LT T T T T4

i Trigger
i Hysteresis

The trigger sensitivity is adjusted by the trigger
hysteresis of the digital comparator

Fig. 5.46Schematic Diagram of Trigger Hysteresis

H:20us D:0s 5MSa/S

e e e e et e e il A I T e il e i e

N 100mV/ 1M DC x10

Channel 1 Coupling Termination Bandwidth Invert Fine Scale
Probe Setup
On Ooff DC AC 50Q 1MQ 20M On off On off

Fig. 5.47High Trigger Sensitivity Example
5.7  Trigger level

Press dowrd LevelD key on the front panel to modify the trigger level; in addition, the corresponding mark and
trigger level line of the source channel will be displayed on the left side of the screen and the waveform area; the
display position will be chaged along with changes of the trigger level, and trigger level value of the trigger
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information area on the top right corner of the screen will also change. The trigger level line in the waveform area
will disappear within about 3 s after the knob operastops.

Attention: In case of advanced trigger of protocol trigger sequence, logic and rise/fall time, the trigger level can be
changed by the Multipurpose b.

0.00V

Fig. 5.48Trigger Level System Indication

58 AUXOUT
The AUX OUT is used to trigger pulsegeal output, event output of limit/mask test, or binltest signal output.

The AUX OUT is the signal output of trigger pulse by default, which can be used for trigger synchronization
function of multiple instruments and waveform capture rate test ofi4bé series oscilloscope. Press down

O Utility O key to pop up Levell Menu of the system,

Reference& Network Optional

AUX OUT Configuration Module Calibration

Fig. 5.49Levell Menu of the System
Click [Reference&AUX OUT] menu key, and open the Reference&AUX OUT setup menu:

Reference
&AUX OUT

Ref. Source

Wave Type
o Int. Ext.

Off
Ref Out
Sine On
Sine with Noise
Amplitude Modulated Wave Test Signal
Frequency Modulated Wave

Harmc Wave Type

Square with Sinusoi

Sqguare
Ramp
Wawtooth
Runt Pulse
Repetitive Pulse

b

Fig. 5.50AUX OUT Setup Menu

Select trigger pubs output, limit/mask test event output, or test signal output by touching or clicking the
Multipurpose b. If the test signal is output, click the popup [Waveform Type] menu, and 25 test signals will pop
up. Selection can be made by clicking the touch sooeeotating the Multipurpose b.
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Run H:1ms

-~
Harmonic Distortion
e with Sinusoidal Noise Couplin
Square
Ramp
Wawtooth
Runt Pulse
Repetitive Pulse
Single-shot Pulse
Non-monotonic Edge Signal
RF Burst
Analog & Digital Signals
Clock with Infrequent Glitch

Edge Transition &Setup-Hold Violation Signals

v

Reference& Network Optional

AUX OUT Configuration Module Calibration

Fig. 5.51RF Test Signal Example

Reference
&AUX OUT

Ref. Source
Int. Ext.

Ref Out
On Off

AUX OUT
Test Signal

{ Wave Type
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Chapter VIMeasurement System
Chapter VI Measurement System

After the oscilloscope acquires, triggers and displays the waveform, the measurement can be carried out. It can
select functions including cursor, automatieasurement, statistics and histogram.

6.1 Parameter measurement

This oscilloscope provides automatic measurement of 30 kinds of waveform parameters and 12 kinds of
histogram parameters, as well as statistics and analysis of the measurement resuiie @hd tioltage are the
two most basic measurements, and other measurement is based on one of the two basic measurements.

. WIDTH ‘ } = ) Ty SIGNAL
TY =100 r/ N Y PHASE =360 s
PERIOD o i . . REFERENTE
ToP 90% or Y 0 1SS, W—— i i
TR = “so% ‘ ’ /RO 111! S S— .
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0 P WIDTH ,? t 20% H .
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i ' - BASE sl Fa : ;
|‘QQ3E :q. .......... P. E.F.{iai)‘ ....... ...-.9 :H|SE %ALE | 3 |
; ' /
- FREQUENCY \ / L Y,
Period, Frequency, Pulse Width, Duty Rise time, Fall time Delay, Phase difference

Cycle
Fig. 6.1 Time Parameter

The time parameters mainly include frequency, period, positive pulse widthiveegase width, rise time, fall
time, duty cycle, delay and phase difference.

Period: The time between the intermediate threshold intersections of two consecutive homogeneous edges with
like polarity.

Frequency: The inverse of a period.

Positive pulse with: The time difference between the 50% threshold of the pulse Rise Edge and the 50%
threshold of the next Fall Edge.

Negative pulse width: The time difference between the 50% threshold of the pulse Fall Edge and the 50%
threshold of the next Rise Edge.

Pasitive duty cycle: The ratio between positive pulse width and period.
Negative duty cycle: The ratio between negative pulse width and period.

Rise time: The time taking for the signal amplitude to increase to a high reference level (90% by default) from a
low reference level (10% by default).

Fall time: The time taking for the signal amplitude to decrease to a low reference level (10% by default) from a
high reference level (90% by default).

Delay: The time difference between edges of two channels. Ibtireesis CH1 and the delay source is CH2, it
means the time difference between CH1 and CH2.

Phase difference: The phase difference between the first Rise Edge of two channels. If the source is CH1 and the
phase is CH2, it means the phase difference bet@éd and CH2.
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Fig. 6.2Voltage Parameter

Voltage parameter: Max, Min, High Level (Top), Low Level (Base), Amplitude, fepkak, Preshoot,
OvershootTop Fall, Effective Value and Period Average Value.

Amplitude: The voltge value from top to bottom of waveform.

Peakto-peak: The voltage value from the highest point to the lowest point of waveform.
MAX: The voltage value from the highest point of waveform to ground.

MIN: The voltage value from the lowest point of wavefoogtound.

High Level (Top): The voltage value from the flat top of waveform to ground.

Low Level (Base): The voltage value from the flat top of waveform to ground.

Preshoot: The ratio betwedhe difference between the mealue and the top value of theaveform and the
amplitude.

Overshoot: The ratio between the differebetween the minalue and the base value of the waveform and the
amplitude.

Top Fall: The ratio betweetthe difference between the maalue and the top value of the waveform and the
peak-to-peak.

Period RMS: the effective value; the root mean square value of the waveform within a period according to the DC
voltage corresponding to the equivalent energy generated by the AC signal within a period.

Period Average Value: The average amplwf the signal within a period.

Click ® Measur® key on the front panel to pop up the main menu.

Add Remove Waveform Gating Reference Hardware Aux Window

Statistics Screen

Measurement Measurement Histograms
Cursors

Levels (o]}] Off Main Zoom

Fig. 6.3Measurement Menu
6.1.1Add Measurement

Click [Add Measurement] menu key, and the Add Measurement setup menu will pop up on the right side of the
saeen:

Add
Measurement

Source
CH1

Fig. 6.4Add Measurement Menu
Source

Click [Source] menu key, and the Source option menu will pop up:
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Fig. 6.5Source Option Menu

The corresponding Source can be selected by directly clicking the option or by pressing down the Multipurpose b.
Besides the open analog channels Gi€H4, if the reference waveform and mathematical operation waveform

are switched on, or the histogram is switched on, the source can also select the reference waveform, mathematical
operation waveform or histogram wavefo

Measurement Type

Click [Type] menu key, and the Type option menu will pop up:

Type

Period
Frequency
Rise Time
Fall Time

Positive Duty Cycle
Negative Duty Cycle

Paositive Pulse Width

Negative Pulse Width

Amplitude
High
Low
Max

Min

w

Fig. 6.6Measurement Type Option Menu

The selected measurement type can be added by directly clicking the option or by pressing down the Multipurpose
b.

The analog channel waform, reference waveform and mathematical operation waveform mainly include the
period, frequency, rise time, fall time, positive duty cycle, negative duty cycle, positive pulse width, negative
pulse width, amplitude, high level, low level, max., mireakto-peak, positive overshoot, negative overshoot,

pulse top fluctuation, average, average period value, root mean square, period root mean square, burst width,
positive pulse number, negative pulse number, rise edge number, fall edge number, ackargeeridelay and

phase.

For histogram waveform, the oscilloscope will provide 12 measurement types, including the wave count, box hit
number, peak hit number, midilue, peako-peak, max., min., average, standard difference, Sigmal, Sigma2 and
Sigmag3.

When the measurement type is seffiielayo, press down [Configure Delay] in the menu for the next delay
setting:
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6.1.2Remove Measurement
Click [Remove Measurement] menu key, and the Remove Measurement menu will pop up on the right side of the

Configure
Delay

Source
CH1

Delay To
CH1

Source Edge
Rise Fall

Delay Edge
Rise Fall

Delay Edge
Occurrence
No. 1

OK

Add
Measurement

Fig. 6.7 Configure Delay Menu

Source: It is used to select the first source.

Delay To: It is used to select the second source.

Source Edge: Is used to select the edge type of the first source.
Delay Edge: It is used to select the edge type of the second source.
Delay Edge Occurrence: Is used to set the delay measurement of the edge of the second source.

When the measurement type is sefiRbas®, press down [Phase To] in the menu to set the second source of the
phase measurement.

Remove
Measurement

Remove
All

Fig. 6.8Remove Measurerent Menu
Remove All: Remove all the currently added measurement options after the click.

Select Measurement: The currently added measurement option list will pop up after the key is clicked:
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Measurements

Period(1)

Frequency(1)

Amplitude(1)
High(1)
Low(1)

Max(1)

Fig. 6.9Remove Measurement Option LisMenu

The correspondinmeasurement option can be removed by clicking the measurement option to be removed or by
pressing down the Multipurpose b.

6.1.3Histogram

Click [Waveform Histograms] menu key, and the Waveform Histograms setup menu will pop up on the right side
of the sceen:

Waveform
Histograms

Mode
Off

Source
CH1

Configure
Limits

Display
Linear Log

Reset

Histogram
Counts

Fig. 6.10Waveform Histograms Menu
Mode
Off: No histogram will be displayed.
Vertical: The vertical histogram will be displayed.
Horizontal: The horizontal histogram will be displayed.
Source

It can select the histogram measurement source: arweff the analog channels CHCH4, and reference
waveform and mathematical operation waveform.

Configure Limits

Set the waveform scope for the histogram measurement. Click the menu key, and the setup menu will pop up:
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Histograms
Limits

Top
80.00mV

Bottom
-80.00mV

Right
10.00ms

Fig. 6.11Histograms Limits Setup Menu

The Top and Bottom Limits are the corresponding top and bottom voltage in the vertical direction of waveform in
the screen.

The Left and Right Limits are the corresponding left and right time in the horizontal direction of waveform in the
screen.

Display
Linearity: The histogram statistics are displayed in a linear relationship.
Log: The histogram statistics are displayed in a log relationship.
Reset Histogram Counts
Clear the current statistics of the histograms, and carry out statistics amdgain.
6.1.4Statistics

Click [Statistics] menu key, and the Statistics setup menu will pop up on the right side of the screen:

Statistics

Statistics
On Off

Samples
32

Reset
Statistics

Fig. 6.12Statistics Setup Menu

When the statistics are disabled, the measurement result window will only display tiné m@ssurement value.
When the statistics are enabled, besides the current measurement value, it will also display the average, min., max.
and standard difference.

Samples: It is used to set samples for statistics and count of average and standarcediffieeeadjustment range
is 2~1,000.

Reset Statistics: Clear the current statistics, and carry out statistics, count and calculation again.
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6.1.5Gating
It is used to limit measurements in specific parts of the waveform.

Click [Gating] menu key, and theaBng will be switched between the screen and cursor. The data in the
waveform area of the screen or between the cursors can be selected for measurement and calculation.

6.1.6Reference Levels
The [Reference Levels] is used to determine how to carryrogtrélated measurement.

Click [Reference Levels] menu key, and the Reference Levels setup menu will pop up on the right side of the
screen:

Reference
Levels

Set Levelsin

%  units

High Ref
90.0%

Mid Ref
50.0%

Low Ref
10.0%

Set to
Defaults

Fig. 6.13Reference Levels Setup Menu

The Set Levels in can be set to % or units. Wii#0 is selected, the corngsnding value of signal amplitude
percentage will be used for calculation. Wiianitd is selected, the set level value will be used for calculation.

The High Ref and Low Ref are mainly used to calculate rise and fall time.
The Mid Ref is mainly used tafculate edgeelated measurement, and judge mid position of the edge.
The Mid Ref2 corresponds to the Mid Ref of the second source during the delay and phase measurement.

The Set to Defaults is set to %, the High Ref is set to 90%, the Mid Ref is €8tiabd the Low Ref is set to
10%.

6.1.7Hardware AUX On Off

When the AUX On Off is enabled, the period, frequency, duty cycle, pulse width, pulse number, edge number and
delay will be measured with Hardware AUX.

6.18 Window
Whenzoom is onWindow menus displayed.

If the Window is set to Maintheme asur e ment is calculated with main
Z0O0m, the measur ement is calculated with zoom windo)

6.2 Cursor measurement

The cursor is a mark for positioning the wavefaimthe screen, which is used for manual measurement of the
acquired data. The cursor is composed of horizontal and vertical lines.
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Click ® Cursor key on the front panel to open the cursors menu:

Cursors Source Actived Cursors Linked Display
Wfm Screen CH1 X1 On  Off On Off

Fig. 6.14Cursors Menu

Cursor

When the cursor measurement is set to Wfm, only the vertical line cursor, measurement time of the corresponding
position and waveform amplitude of the copesding time will be displayed on the screen. When the cursor
measurement is set to Screen, the horizontal and vertical line cursor, amplitude of the corresponding position of
the horizontal line measurement and corresponding time of the vertical linaremaast will be displayed on the
screen.

Source

Select the source for cursor measurement: analog channels CH, mathematical operation waveform and
FFT waveform.

Activated Cursors

The cursor line which moves during operation with the Multipurpose b can be X1, X2, Y1, or Y2. X1 and X2 are
vertical line cursors for measuring time; Y1 and Y2 are horizontal line cursors for measuring amplitude. The color
of the activated cursors is the same as that of the source channel.

Linked

When Linked is set On and the Multipurpose b is operated, trgorclines related to the current activated cursors
will move simultaneously. When Linked is set Off and the Multipurpose b is operated, only the current activated
cursors will move.

Measurement Result

When the cursor is switched on, the cursor line Ww#l displayed on the screen, and the corresponding
measurement results of the cursor line will be displayed. The dX is the time difference between two vertical line
cursors, and the dY is the amplitude difference between two horizontal line cursors.

X1:-760.00ns X2:1.24us dX:2.00us

Y1:722.22mV ¥2:-687.50mY  dY:1.41V

Fig. 6.15Cursor Measurement Result
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Chapter VII  Mathematical Operation

The 4456 series oscilloscope can realize multiple operations of channel waveform, including mathematical
operation, FFT and advanced mathematical operation.

Press dowr® MathO key on the front panel, and open the menu:

Dual Wfm Advanced
Math FFT Math

Fig. 7.1Math Menu
7.1  Dual Wfm Math
Click [Dual Wfm Math] menu key, and open the Dual Wfm Math setup menu:

Dual Wfm
Math

1st Source
CH1

2nd Source
CH2

Operator
Off

Vertical Scale
1

Fig. 7.2Dual Wfm Math Menu

1st source and 2nd source: It is used to set 2 sofocesathematical operation, and the analog channels CH1
~CH4 can be selected.

Operator: It can be used to set the mathematical operation type, including off, %= If the Operator is not
set to off, the mathematical operation status bar will be ajispl at the bottom of the screen, displaying the
vertical scale and operation expression of the operation waveform:

200m/ CH1+CH2

Fig. 7.3Dual Wfm Math Status Bar

Vertical Scale: After clicking the menu key, rotate the Multipurpose b to set the vertical scaledriion
waveform.

Vertical Offset: After clicking the menu key, rotate the Multipurpose b to set the vertical offset of the operation
waveform.

7.2 FFT

The FFT can convert time domain signals into frequency domain signals. The FFT operation can be used t
facilitate the following operations:

1) Measure the harmonic component and distortion in the system.
2) Measure noise characteristics in DC power supply.

3) Analyze the vibration.

'- Instructions: 1 e signal with DC component or offset may cause an erroor offset in the
" FFT waveform component. TheflIAC0 coupling mode can be selected to reduc
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DC component.

In order to reduce the random noise and aliasing frequency components ¢
repeated or single pulse events, the oscilloscope can be sdtteeraged acquire
mode.

Click [FFT] menu key, and open the FFT menu:

Source
CH1

Window
Rectangular

Config

Peak Mark
On Off

SubPeak Mark
On Off

Fig. 7.4FFT Menu
Source: It is used to set the source for the FFT operation, and the analog channel3Hgttan be selected.

Window: It can be used to set Window type for the FFT operation, an@ithdow can be set to Rectangular,
Hamming, Hanning or Blackmaldarris. The Window can be used to reduce the spectrum leakage effect, which
shall be selected properly according to the characteristics of the measured signal.

Peak Mark: When it is set Orhe corresponding amplitude and frequency can be displayed at the FFT waveform
peak.

SubPeak Mark: When it is set On, the corresponding amplitude and frequency can be displayed at the FFT
waveform subpeak.

Table 7.1 Introduction to Window

Window Characteristics Applicable Waveforms
Best frequency resolution Transient or shopulse with signal level approximate
worst amplitude resolution] equalsall the time; equiamplitude sine wave with ve

Rectangle . e : ot i .
similar to conditions withou| similar frequacy; broadband random noise w
Window. slow-changing spectrum.

Hanning Better frequency resplutlor Sinusoidal, periodic and narrevand random noise.
worse amplitude resolution

Hamming Better frequency resolution | Short pulse with quite different signal level
Best amplitude resolution . . . .

Blackman P . Single frequency signal, searching for higher harmol
Worst frequency resolution

Configure: Click the menu key to open the Configure FFT menu:
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Configure
FFT

Vertical Scale
20

Center Freq
10.00MHz

Freq Width
20.00MHz

Fig. 7.5Configure FFT Menu

Vertical Scale: After clicking the menu kegotate the Multipurpose b to set the vertical scale of the FFT
waveform.

Vertical Offset: After clicking the menu key, rotate the Multipurpose b to set the vertical offset of the FFT
waveform. Attention: The FFT waveform zero position is at the topeo$theen waveform area.

Vertical Units: Select the FFT operation unit, including V, dBV, dBmV, mV.

Center Freq: Set the corresponding frequency of the center of the screen, which can be input by Multipurpose b or
digital keyboard.

Freq Width: Set the fre@mcy width of a screen, which can be input by Multipurpose b or digital keyboard. In this
case, the frequency of the lafiost position of the screen is: Center Frégeq Width/2, and the frequency of the
right-most position of the screen is: Center Frefereq Width/2.

Run H:400us D: Os S — 1 5 2.00mvV Auto

Configure
FFT

52.00

Vertical Units
dBvV

Center Freq
'|| 125.00kHz

OK |ncel‘
{ Freq Width
250.00kHz

Advanced
Math

Fig. 7.6 FFT Example
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7.3  Advanced Math
Click [Advanced Math] menu key, and open the Advanced Math setup menu:

Advanced
Math

Edit
Expression

Execute
Expression

Delete

Clear
Expression

Adv. Math
On Off

Fig. 7.7 Advanced Math Menu
Edit Expression
Click [Edit Expression] menu key, and the Expression Edit window will pophnuthescreen:

CH1I CH2 CH3 CH4 Rl R2 R3 R4

Intg( Diff( LOG( EXP( Sqrt( Abs(

Sin( Cos( Tan( Rad( Deg( FFT(

Period( Freg( Rise( Fall{ PosWidth( NegWidth({ BurstWidth(

Delay( Phase( PosDutyCycle{ NegDutyCycle( PosOvershoot{ NegOvershoot( PeakPeak(

Amplitude( Rrmis( C gh( v Max( Min(
Mean( CycleMean( Y real Trend(

VAR1 VAR2

Fig. 7.8 Advanced Math Expression Edit Window

The required Source and Operator can be selected by pressing down the Multipurpose b or by directly clicking the

option, and the selected option will be input to the expression.

Delete: The finlly entered option will be removed.

Clear Expression: The expression will be cleared.

Execute Expression: The currently edited expression will be used for operation.
The Operators are defined as follows:

Intg: Carry out integral operation of data.

Diff: Carry out differential operation of data.

LOG: Carry out log operation of data.
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EXP: Carry out exponent operation of data.

Sqrt: Carry out square root operation of data.

Abs: Carry out absolute value operation of data.

Sin: Carry out sine operation of data.

Cos: Carry out cosine operation of data.

Tan: Carry out tangent operation of data.

Rad: Carry out radian operation of data.

Deg: Carry out degree operation of data.

FFT: Carry out FFT operation of data.

Period, Freqé é CycleArea: Parameter measurementltesu
VAR 1, VAR 2: The usedefined variables can be set by setting the menu.
E: The values are expressed with scientific notation.
Example: Carry out integral operation of signals of Channell.

1. Seleciintg (0

2. SeleciiCH10
3. Seleci)o
4. ClickfiExecuteExpression

Configuration

Config

Vertical Scale
100n

Vertical Offset
0.000div

VAR Operate

mantissa
exp

VAR1
0.0000EO0

VAR2
0.0000E0

Fig. 7.9Config Menu of Advanced Math
Vertical Scale: Set the vertical scale of the advanced math operation waveform through the Multipurpose b.
Vertical Offset: Set the vertical offset of the advanced math operation waveform throlhitiparpose b.
VAR Operate: Set partial data of 2 variables with scientific notation. The mantissa and exp can be selected.

VAR1, VAR2: Set mantissa and exp of the variable through the Multipurpose b, or set values of VAR1 and VAR2
through the numeric kead.
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Advanced
Math

q Edit
Sqri(CH1+CH2) Expression

€HL CH2 CH3 CH4 R1L R2 R3
Intg( Diff( LOG( EXP( Sart( Execute
Sin( Cos( Tan( Rad( Deg( Expression
Period(  Freq(  Rise( Fall( PosWidth( NegWidth( BurstWidth(

Delay( Phase( PosDutyCycle( NegDutyCycle( PosOvershoot{ NegOvershoot( PeakPeak(

Amplitude{  Rms(  CycleRms( Hi Low( Max{ Min(
Mean( CycleMean( Area( CycleArea( Trend(

VAR1 VAR2 Iear
Expression

Config

Dual Wfm Advanced
Math Math

Fig. 7.10Advanced Math Example
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Chapter VIII Display System

This oscilloscope can set the waveform display type, color, persist time, intensity, graticule type and intensity.

8.1 Waveform display setup

Press dowrd DisplayO key on the front panel, and open the display menu:

Wfm Display Graticule Wfm Palette XY Display
Line Full Normal On  Off

Fig. 8.1Display Menu

Click [Wfm Display] menu key, and open the Wfm Display setup menu:

Waveform
Display

Display
Line Dot

Persist Time
50ms

Fig. 8.2Wfm Display Menu

Display: When it is switchedline, the sample points will be digyed by line. When it is switchedot, the
sampling point will be displayed directly.

8.2  Wfm Palette setting

The 4456 series oscilloscope implements digital phosphor-dimeensional display technique, to tell probability
of event occurrence throughtitpess of color (25§rade gray scale) or temperature change (color grade) , and to

provide 4 types of waveform palettes including normal, inverted, temperature and spectral, which enhances the

capability of contingency view for superior visual experience.

Normal: indicates event probability by default channel color and gray scale. Bright color indicates

events of high occurrence probability;

Inverted: indicates probability of event occurrence by default channel color and gray scale. Dark color

indicates events of high occurrence probability;

Temperature: uses color grade to indicate event occurrence probability. Warm color (red or yellow)

indicates events of high occurrence probability;

Spectral: uses color grade to indicate event occurrence pityh&nld color (blue or green) indicates
events of high occurrence probability.

Click [Wfm Palette] menu key, and open the Wfm Palette setup menu:
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Waveform
Palette

Normal

Inverted

Temperature

Spectral

Fig. 8.3Wfm Palette Menu

Run H:4us

Wfm Display Graticule Wfm Palette XY Display
Line Full Normal Oon Off

Fig. 8.4Normal Palette
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Wfm Display
Line

Run H:4us

Wfm Display
Line

Graticule
Full

D: 0s

Graticule
Full

Chapter VIlIDisplay System

Wfm Palette XY Display
Inverted On Off

Wfm Palette XY Display
Temperature On  Off

Fig. 8.6 Temperature Pdette

Auto

2016/6/27

14:4
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Run H:4us ) 05 [F o 1| 4 3.00mV Auto

Wfm Display Graticule Wfm Palette XY Display
Line Full Spectral On Off

Fig. 8.7 Spectral Palette
8.3  Persist setup

Click [Persist Time] of the Waveform setup menu, and set the persist time through the Multipurpose b. The
adjustment range is 6-52.5 s or infinite.

8.4  Graticule setup

Click [Graticule] key of the disply menu, and open the Graticule menu:

Graticule

Cross Hair

Fig. 8.8Graticule Menu
Click the menu key to set the graticule to the corresponding type.
Full: Display the background grid and coordinates.
Grid: Display the background grid instead of coordinates.
Cross Hair: Disfay coordinates instead of the background grid.
Frame: No display of the background grid and coordinates.
8.5 Intensity setup

Operated Intensityd menu on the front panel, and open the Intensity setup menu:
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Wave Graticule Screen

Intensity Intensity Intensity
50% 70% 90%

Fig. 8.9Intensity Menu
This oscilloscope can be used to set the Wave Intensity, Graticule Intensity and Screen Intensity.

After clicking the menu key, the corresponding isity setup menu will pop up, and then rotate the Multipurpose
b to adjust the intensity.

8.6 XY Display

In XY mode, the oscilloscope will convert two input channels to voltadage display from voltageme

display. The X axis and Y axis will track teltage of CH1 and CH2 respectively. The phase difference between
two signals with the same frequency can be easily displayed and measured with Lissajous method. The following
figure gives the principle diagram of measurement phase difference.

The signal must be

- centered

Fig. 8.10Principle Diagram of Phase Difference Measurement

According to sind=A/B or C/ D, where d is the phase
B, C, D are as shown in the above figure. Therefore, the phésedife nce angl e can be obt a
or darcsin (C/D). If the main axis of the ellipse is in quadrants | and Ill, the obtained phase difference angle shall
be in quadrants | and |V, namel y i lipsgidinguadrants2landb/r ( 3
the obtained phase difference angle shall be in qua

Click [XY Display] key of the display menu to turn on/off XY display.
Attention: When the XY @play mode is enabled,the logic analyzer is enabled, it will automatically disable the
logic analyzer.

Wfm Display Graticule Wfm Palette XY Display

Line Full Normal On Off

Fig. 8.11Display Menu

When the XY mode is enabled, the Channell and Channel2 are a group, while the Channel3 and Channel4 are a
group. The Channell and Channel3 cqoesl to the data of X axis and the Channel2 and Channel4 correspond
to the data of Y axis.
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H:200ns

Wfm Display
Line

D: 0s

Graticule
Full

Wfm Palette XY Display
Normal On  Off

Fig. 8.12XY Display Example

50.00mV
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Chapter IX Save, Recall and Reference
This oscilloscope can save waveform, setup and screen image, and can recall waveform and setup.
9.1 Save

Press dowd Sav& key on the front panel, and open the Save menu:

Save Save Recall Save
Waveform Setup Waveform Screen Image

Fig. 9.1Save Menu
9.1.1 Save Waveform:
Click [Save Waveform] menu key, and open the Save Waveform menu:

Save
Wafevorms

Source
CH1

Destination
R1

Gating
Screen

Full Record

Fig. 9.2Save Waveform Menu
Source It is used to set the source oé tBave Waveform, and the analog channels @EH4 can be selected.

Destination: Set the destination of the Save Waveform, and internal referencé®4dan be selectetf.want to
save to diskSave to file" can be selected, and files can be made incd€ $Ww format.

I f ASave to filed is selected, the all opened chann

The default file name i84456_YYYYMMDD_HHMM_CHx0. The YYYYMMDD is the year, month and day
information of the current date, HHMM is the hour and minute in&dion, CHx is the channel information, and
CHL1 represents the Channell. The file suffix name is the same as the selected file saving type.

You can also enter the file name through the keyboard in the popup file save dialog box. The save structure of the
bin format data is:

Table 9.1 Save Data Structure

Position Content
Data Head
0 Model: 4456
Ox0E Firewave Version: 4.0
0x27 Acquire mode, 3it integer
0: Normal; 1: Peak; 2: Average; 3: High resolution; 4: Envelope
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0x2B Memory depth, 3dit integer
O0x2F Source, 32t integer
0 ~3: Corresponding to ChannetChannel4
0x33 Horizontal scale, 64it double precision number
0x3B Horizontal delay, 64it double precision number
0x43 Waveform data length, 3it integer
0x47 Waveform sampling data poirt time interval, 64-bit double precision number
Ox4F Probe type, 3dit integer
0: Voltage probe; 1: Current probe
0x53 Attenuation, 32bit integer

When the probe type is voltage probe, it represents the attenuation

When the probe type is current prolierepresents the voltagmirrent conversion rati
of the probe

0x57 Source channel vertical scale64-bit double precision number

Ox5F Source channel vertical offset64-bit double precision number

0x67 Correspondingcquire time of the first data, 64-bit double precision number
Ox6F Null data 0,8-bit char

Waveform Data

0x70 Data waveform starting address
Normal/Averageacquire mode: eacdampling points contairane 8bit char
High resoltion acquire mode: eadampling points contairene 16bit short integer

Peak/Envelope acquire modEach sampling poirdontains oneél6-bit short integerthe
low 8-bit charis the min, and that of thd@gh 8bit charis the max.

Note:
The time of each sampling data
Acquiretime of the first data + sequenegember of the data * waveform sampling data poing time interval
The amplitude of signal
Normal: sampling data * (vertical scale*8/0xFF)-4*yertical scale + vertical offset)
High resolution: sampling data *(vertical scale*8/0x7FF}4#*\ertical s@le + vertical offset)

Gating: It is used to set the memory depth of the Save Waveform, and the corresponding acquired data of the
screen or whole memory depth data can be selected.

Save It is used to complete waveform save according to above settings.
9.1.2 Save Setup
This oscilloscope can save up to 8 groups of setup data.

Click [Save Setup] menu key, and open the Save Setup menu:

Save
Setup

Save Number
1

Fig. 9.3Memory Menu
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Set the Save Numbers-8 through the Multipurpose b.

After clicking [Save] key, carry out save setufhe saved setting information includes the current vertical,
horizontal, and trigger information.

9.1.3 Recall Waveform
Click [Recall Waveform] menu key, and open the Recall Waveform menu:

Recall
Waveform

Select File

Recall to
R1

Recall to
R2

Recall to
R3

Recall to
R4

Fig. 9.4Recall Waveform Menu

Click [Select File] menu key to ket the waveform file saved lisk, with the file format including CSV or bin.
It can recall the selected file to RR4 of the internal reference.

9.1.4 Save Screen Image
Click the menu key, and the current screen image will be saved to filesdi$khe
The file format can be 1Bit bmp, 24bit bmp and 32bit bmp or tif.

The default file name is: 4456_YYYYMMDD_HHMM. The YYYYMMDD is the year, month and day
information of the current date, and HHMM is the hour and minute information. The file suffixwitiroe bmp

or tif according to the selected save file type. You can also enter the file name through the keyboard in the popup
File Save dialog.

9.2 Recall
Press dowr® RecalD key on the front panel, and open the Recall menu:

Recall Recall
Setupl Setup8

Fig. 9.5Recall Menu

If the saved setting data is detected, the menu key will display the recall setting, otherwise the button will display
fi----0.

Click Recall Setup18 buttons of te menu to recall the saved settings to the system.
9.3 Reference

This oscilloscope can save 4 groups of Ref Wfm data.

Press dowrd Referenc® key on the front panel, and open the Ref Wim menu:

Ref Wfm1
Oon Off

Fig. 9.6Ref Wfm Menu
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If the saved Ref Wim data is detectelde tmenu key will display the corresponding Ref Wfm on/of state,
otherwise the key will displafF---0.

Click [Ref Wfm] menu key to turn on/off the Ref Wfm display. When the Ref Wfm display is turned on, the Ref
Wfm setup menu will be displayed on the rigltte of the screen.

Reference
Waveform

Vertical Scale

Hori. Scale
20us

Hori. Delay
60.000us

Fig. 9.7Ref Wfm Setup Menu

Rotate the Multipurpose b to adjust the Vertical Scale, Vertical Offset, Hori. Scale and Hori. Delay of the Ref
Wfm.

Reference
Waveform

Vertical Scale
v

™ Hori. Scale
400us

Hori. Delay
0.000s

29 1: 400us 1V

LERE
On  Off

Fig. 9.8Ref Wfm Example
9.4 Record&Play
This oscilloscope can be used for waveforoord & play.

Press dowd Navigaté) key on the front panel, and open the menu:

Record&Play

Fig. 9.9Navigate Menu
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Click [Record&Play] menu key, and open the menu:

Record Record
&Play &Play

Start Start
Record Record

Play Segment
0

Fig. 9.10Record&Play Menu

Start Record: Click this key in the running state to begin wavefornordcWhen all data segments are recorded,
the instrument will stop automatically.

Note: The number of recorded data segment is consistent with the number of saved setting segment in the acquire
menu.

Play Segment This key becomes effective when the recerd¢ompleted, and corresponding waveform of the
data segment number to be played can be selected through the Multipurpose b.
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Chapter X System Configuration

This oscilloscope can be used for setting of Touch Panel, Print Mode, Reference & AUX OUT kiNEptmmal
Module, etc., as well as calibration of channel, etc.

Press dowrd Utility O key on the front panel, and open the System Config menu:

Reference&: Network Optional

Config AUX OUT Configuration Module Calibration

Fig. 10.1System Config Menu
10.1 Config
Click [Config] menu key, and open the Config menu:

Config

Touch Panel
On Off

Language
3 English

Ink Saver
off On

Fan Speed
Low High

Fig. 10.2Config Menu

Touch Panel On/Off Enable and disable the touch panel function. When the Touch Panel is turned on, the
waveform control can be realized by gesture.

Table 10.1Description of Gestures

Gesture Control

Slide to the left The trigger point and waveforhorizontally move to the left
Slide to the right The trigger point and waveform horizontally move to the right
Slide up The vertical zero point and waveform vertically move up
Slide down The vertical zero point and waveform vertically move down

Zoom in horizontally | Zoom out the time base, and horizontally zoom in the waveform
by two fingers

Zoom out horizontally Zoom in the time base, and horizontally zoom out the waveform
by two fingers

Zoom in vertically by| Zoom out the vertical rangena vertically zoom in the waveform
two fingers

Zoom out vertically] Zoom in the vertical range, and vertically zoom out the waveform
by two fingers

Language The Chinese and English operation interface can be selected.
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Ink Saver: The Ink Saver can be set on or offithMnk Saver Off, the color of the printed screen image is the
same as the currently displayed color. With Ink Saver On, the screen image will be inverted before printing.

Fan SpeedFan Speed can be set low or high. It can be selemiedr highspeediased currenemperature.

About: Click this button, the information of this productioan be showed

Exit: Click this buttonand exit the application.

10.2 Reference&AUX OUT
Click [Reference&AUX OUT] menu key, and open the setup menu:

Reference
S&AUX OUT

Ref. Source
Int. Ext.

AUX OUT
Main Trigger

Fig. 10.3Reference&AUX OUT Menu

Ref. Source ThelOM Ref. Source clock source can be selected. The Int. and Ext. clock source can be selected.

Ref OUT: When the Int. is selected for th&M Ref. Source, the Ref OUT can be enabled.
AUX OUT: When the AUX OUT is selected,dan be set to test signal, trigger output and limit/mask output.

Main Trigger: One pulse will be output when there is a trigger during the internal acquire.
Limit/mask output: The pulse will be output when the limit/mask test fails or when it is completed.

Test signal: The required signal output can be selectedigh [Waveform Type] menu key. The
optional analog signal waveforms include sine wave, sine wave with noise, sine wave with glitch,
modulation signal with 10 kHz fundamental frequency, uniform frequency modulation wave, harmonic
distortion signal, 1 kHzcuare wave with sinusoidal noise coupling, ramp wave, sawtooth wave, runt
pulse, normonotonic edge pulse, RF signal, and analog and digital signal. The optional digital signal
waveform includes square wave, repetitive pulse, sisigbé pulse, clock witlinfrequent glitch, edge
transition & setup&hold signal, digital burst signal, digital burst signal with rare glitch, DC motor,
RS232, CAN, LIN and FlexRay.

Note: When selectingSingleshot Pulsé, one pulse will be output every time after [Send Pulse]uniay is

clicked.
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Reference
SLAUX OUT

Ref. Source
Int. Ext

Ref Out
On Off

AUX OUT
Test Signal

Wave Type

Fig. 10.4Test Signal Waveform TypeMenu
10.3 Network Configuration

It is used to set the network parameter of the oscilloscope. It includes IP address and port.
Click [Network Configuration] menu key, and open the Network Configuratienu:

Network
Configuration

Socket Server
On Off

IP Address

Current Port
5000

Select Port
5000

Fig. 10.5Network Configuration Menu
Click [Socket Server] menu key to turn on or turn off the Socket Server.

Click [IP Address] menu key, and the IP setting dialog box will pop up on the left side of the menu:

IP Address 192 .168. 1 .66

Subnet Mask 255 .255 .2565. 0

Pefault‘ — > | OK @mel

<]

Fig. 10.6Network Configuration Dialog
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The [Current Port] option of the menu will display the current port. Click [Select Port] menu key and then rotate
the Multipurpose to change the port value. When it is set to the required port, click [OK/Set Port] menu key and
set the system port, arit will be displayed on [Current Port] option of the menu after the setup succeeds.

10.4 Options

The software optional module of this oscilloscope includes the limit/mask test, power measurement and analysis,
HD video trigger, 12C trigger and analysisSE32 trigger and analysis, SPI trigger and analysis, CAN trigger and
analysis, LIN trigger and analysis, FlexRay trigger and analysis, Audio trigger and analysis, USB trigger and
analysis and 1553 trigger and analysis.

Click [Optional Module] menu key topen the Optional Module menu:

Optional
Module

Enabled
Module

Factory ID
201801010

Fig. 10.70ptional Module Menu
Click [Enabled Module] menu key, and the list of the enabled module in the oscilloscope will be displayed.

Click [Add Module] menu key, and the list of the add module will be displayed. Qlchption to be added, and
then enter the registration code in the popup registration window.

[Factory ID] menu key shosithe factory ID of thisnstrument

10.5 Calibration

This oscilloscope can automatically complete the channel calibration.
Click [Calibration] menu key, and open the menu:

Calibration

Channel
CH1

All Channel

3%
Calibration

Fig. 10.8Calibration Menu
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In case of channel calibration, the channel input shall be kept in a suspended state and no probe or input signal can
be connected. Click [Channel] to select the channel number to be temlibeand then click [Start] or [All
Channel], and wait for completion of calibration.

During calibration, click [Exit Calibration] to stop calibration, and this calibration is invalid.
10.6 System write-protection

The disc C has been subject to write prtte during delivery, and any changes of the disc C will be removed
automatically when the instrument is restarted, so as to ensure the safety of the instrument system. If you need to
change the data of disc C or install drivers such as printer, carigllouting operations.

Press dowrd Utility O key to pop up the System Config menu. Click [Config] menu to pop up the Level2 Menu,
and click [Exit] to make the instrument exit to the desktop from the running software.

Click AiMy Computed on the desktop to enter the disc C rooecliory, and then clicRTurn Off System Write
Protectiod. When the computer is restarted, you can make any changes to the disc C of the instrument.

After the disc C is changed, be sure to cfitky Computed on the desktop to enter the disc C root dinggtand
then click fiTurn On System Write ProtectionWhen the computer is restarted, the system will be in a write
protection state.
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Chapter XI Protocol Analyzer (Option)

The 4456 series oscilloscope supplies a powerful set of serial protocol analisisvtich support auto trigger

and analysis of many buses like I12C, SPI, CAN, LIN, FlexRay, RS232, USB, Audio and 1553, provide serial bus
test solutions of embedded, auto, computer, audio and other serial protocols. Based on FPGA hardware decoding
techngue, the 4456 series oscilloscope improves the acquisition probability of random serial communication error
codes.

Table 11.1Protocol Analysis

Decode channel 1
Display format Binary, hexadecimal
Display Bus, digital, event list withime scale information.

Signal rateOLOMbps
Protocol type: 7 digits/10 digits address

RS232 (option S0O5) Signal rate: 50bps~2Mbps
SPI (option S06) Signal rateQLOMbps
CAN (option SQ7) Signal rate: 10kbps~1Mbps

Signal rate: 800bps~100kbps
Protocol standard: 1.x, 2.x

FlexRay (option S09) | Signal rate: 2.5Mbs 5Mbpsa 10Mbps

Signal rateOLOMbps
Protocol standard: 12S, LJ, RJ, TDM

USB (option S11) Signal rate: Low speed 1.5 Mbps, full speedVitihs
1553 (option S12) Signal rate: 1Mbps

I2C (option S04)

Protocol
Analysis

LIN (option S08)

Audio (option S10)

11.1 12C trigger and analysis

The 12C bus includes SCLK (clock) and SDA (data) lines. The 12C bus frame structure is composed of start,
address, data, ACK and stop, which can be triggered on start, repeattearACK loss, address, data, address
and data.

StartBit (@dggsr R'W | AckBit | Data0 |Ack Bit0| Datal | Ackl - DataN | AckN Sto Bit
Bl st [ 1BIC | (Bit) | (8Bits) | (18it) | (8Bit) | (1Bit) @Bits) | (1git) | P

Fig. 11.112C Frame Format
11.1.1 12C bus setting

Press dowl® BusO key in the Function Area on the front panel, and the Bus setup menu will pop up on the lower
screen:

Bus Define Include R/W B‘ﬁ.?';ﬁlfy Bus Switch
12C Inputs Thresholds in address Waveforms Event Table on Off
Yes Hex

Fig. 11.2Bus Setup Menu
Click [Bus] menu key, and the Bus Type selection menu will pop up on the right side of the screen:
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Bus Type

Page Down

Fig. 11.3Bus Type Setup Menu

Click [I2C] menu key and select the 12C bus type, and it will be switched to the I12C Bus setup menu at the bottom
of the screen:

Bus Define Include R/W BL!BsuEi;gLay Bus Switch
12C Inputs Thresholds in address Waveforms Event Table Oon Off
Yes Hex

Fig. 11.412C Bus Setup Menu
Define inputs setup

Click [Define Inputs] menu key, and the 12C Inputsupetnenu will pop up on the right side of the screen:

12CInputs

SCLK Input
CH1

SDA Input
CH2

Fig. 11.512C Define Inputs Setup Menu

Click [SCLK Input] menu key, and the SCLK Input Selection Level3 Menu will pop up on the left side of the
menu:

Channel

Fig. 11.612C Define SCLK Input Setup Menu
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Rotae the Multipurpose b to select the channel, and then press it down to confirm Select, or directly click the
corresponding channel to select Select. The selected channel will be displayed on the menu item on the right side.

Click [SDA Input] menu key, andhe SDA Input Selection Level3 Menu will pop up on the left side of the menu:

Channel

Fig. 11.712C Define SDA Input Setup Menu

Rotate the Multipurpose b to select the channel, and then press it down to confirm Select, or directly click the
corresponding channt select Select. The selected channel will be displayed on the menu item on the right side.

Threshold setup

Click [Thresholds] menu key, and the 12C Channel Threshold setup menu will pop up on the right side of the
screen:

Channel
Thresholds

((CH1)

SDA(CH2)
0.00V

Choose Preset
User
User

Fig. 11.812C Threshold Setup Menu
Click [SCLK] menu key, and then rotate the Multipurpose b to set the thresholdS€Etheinput channel;
Click [SDA] menu key, and then rotate the Multipurpose b to set the threshold of the SDA input channel;

Click [Choose Preset] menu key, and the Choose Preset Type Selection Level3 Menu will pop up on the left side
of the menu:

0.00W

Fig. 11.912C Choose Preset Type Selection Level3 Menu

Rotate the Multipurpose b to select the preset threshold, and then press it down to confirm or directly click the
corresponding type on the screen to select it.
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Attention: When the channel threshold prespetis set to the User, click [Thresholds] menu key, and then rotate

the Multipurpose b to change the threshold. When selecting other preset type, the corresponding threshold will be
displayed on the menu key. If the type of threshold is greater/smaltethinanax./min. threshold under this range,

the max./min. threshold will be displayed. If the preset type is not set to the User, click [Thresholds] menu key.
When rotating the Multipurpose b to change the threshold, the preset type will be changétses.the

Include R/W in address

Click [Include R/W in address] menu key, and the Include R/W in address setup menu will pop up on the right
side of the screen:

Fig. 11.10Include R/W in addressMenu
Click [Yes] or [No] menu key to set Whether R/W is Irdid in 12C Address.
Bus display setup
Click [Bus Display] menu key, and the 12C Bus Display selection menu will pop up on the right side of the screen:

Display

Display
Bus and
Waveforms

Number

Format
Hex

Bus

Offset
( 3.0div)

Waveforms

Offset
( 2.0div)

Fig. 11.11 12C Display Setup Menu
Click [Display] menu key, and the Bus Display Setup Level3 Metiypap up on the left side of the menu:

Display

Bus

Bus and Waveforms

Fig. 11.1212C Display Setup Menu
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Rotate the Multipurpose b to select the corresponding display, and then press it down to confirm Select, or directly
click the corresponding option of the Level3 Menu for direttiregs;

Click [Number Format] menu key, and the Number Format Setup Level3 Menu will pop up on the left side of the
menu:

Number Format

Fig. 11.1312C Number Format Setup Menu

Rotate the Multipurpose b to select the corresponding number format, and then presdat ctmviinm Select, or
directly click the corresponding option of the Level3 Menu for direct settings;

Click [Bus Offset] menu key, and then rotate the Multipurpose b to change the bus position in the vertical
direction of the display area;

Click [WaveformsOffset] menu key, and then rotate the Multipurpose b to change the waveform position in the
vertical direction of the display area;

Attention: The Waveforms Offset button will be displayed when the display mode is Bus and Waveforms.
Event table setup

Click [Event Table] menu key at the bottom of the screen, and the Event Table setup menu will pop up on the right
side of the screen:

Event
Table

Event Table
On Off

Fig. 11.1412C Event Table Setup Menu
Click [Event Table] key to close or open the event table;
Click [Save] menu key, and save the event table information.
Bus switch setting
Click [Bus Switch] menu key at the bottom of the screen, and enable or disable the bus decoding function.
11.1.2 12C trigger setup

Press dowd TriggeiO key in the Function Arearothe front panel, and the Trigger setup menu will pop up on the
lower screen:

Type Source Slope Mode&:
Edge CH1 Rise Fall Sensitivity

Fig. 11.15 Trigger Setup Menu

Click [Type] menu key, and the Type selection menu will pop up on the right side of the screen:
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Trigger Trigger
Type Type

Edge Sequence

Pulse Width

Setup&Hold

Rise/Fall Time

Page Down

Fig. 11.16 Trigger Type Selection Menu

Click [Bus] menu key and select the protocol trigger type, and the protocol trigger setup menu will be displayed at
the bottom of the screen:

Type Source Bus Trigger On Mode&:
12C(SCLK-CH1) itivi
Bus SDA-CH2 Start Sensitivity

Fig. 11.17 Trigger Type Setup Menu

Attention: When the bus decoding type is I12C and it is switched to protamgr the protocol trigger menu will
automatically switch to the 12C trigger setup menu.

I12C trigger type setup

Click [Trigger On] menu key at the bottom of the screen, and the 12C Trigger Type setup menu will pop up on the
right side of the screen:
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Trigger On Trigger On

Repeat Start | Address/Data

Missing Ack

Page Down F-]'E'E Down

Fig. 11.1812C Trigger Type Setup Menu
Click [Start] menu key, and the 12C trigggpe will be set to Start;
Click [Repeat Start] menu key, and the 12C trigger type will be set to Repeat Start;
Click [Stop] menu key, and the 12C trigger type will be set to Stop;
Click [Missing Ack] menu key, and the 12C trigger type will be set to Migsick;

Click [Address] menu key and set the 12C trigger type to Address, and the menu at the bottom of the screen will
be switched to the Trigger Type setup menu:

Type Source Bus Trigger On Address Direction Mode&

TH HCSI-?Z&-PCI:JE? 1) Address xXh R/W Sensitivity

Fig. 11.19 Trigger Address Setup Menu
Click [Address] menu key, and the Address setup malgpop up on the right side of the screen:

12C
Address

Addr Mode
7bit 10bit

Address
XXh

Fig. 11.20 Trigger Address Setup Menu

Click [Addr Mode] menu key, and switch the Addr Mode to 7bit or 10bit;
Click [Address] menu key, and the Address setting humeric keypad will pop up on the left bielenefiu:
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Hex XX

Fig. 11.21 Numeric Keypad
Set the address value through buttons on the soft keyboard or Multipurpose a and Multipurpose b.
Click [Direction] menu key, and the 12C Direction setup menu will pop up on the right side of the screen:

12C
Direction

Read

Fig. 11.2212C Input Direction Setup Menu
Click [Read], [Write] or [R/W] menu key to set the 12C direction to Read, Write or R/W.

Click [Data] menu key and set the I2C trigger type to Data, and the menu at the bottom of the screen will be
switched to the Data Trigger pg setup menu:

Source Bus Trigger On Mode&:

szs&%ﬂ:%ﬁgl) Data Sensitivity

Fig. 11.23 Trigger Type Setup Menu
Click [Data] menu key, and the Data setup menu will pop up on the right side of the screen:

12C
Data

Number of

Bytes
1

Fig. 11.24 Data Trigger Setup Menu
Click [Number of Bytes] menu key, and then rotate the Multipurpose b thestggered Number of Bytes.

Click [Data] menu key, and the numeric keypad will pop up on the left side of the menu for trigger data setup:
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Fig. 11.25 Numeric Keypad
Set the data value through keys on the soft keyboard or Multipurpose a and Musiiploirpo

Click [Address/Data] menu key and set the 12C trigger type to Address/Data, and the menu at the bottom of the
screen will be switched to the Address/Data Trigger Type setup menu:

Source Bus Trigger On Address Direction Mode&
I2C(SCLK-CH1) I
SDA-CH2 Address/Data XXh R/W Sensitivity

Fig. 11.26 Address/Data Trigger Setup Menu
For specific operationsefer to address trigger type and data trigger type respectively.

H:40us D: 82.4us

Define Include R/W Busuggﬁ'lday Bus Switch
Inputs Thresholds in address Waveforms Event Table on Off
Yes Hex

Fig. 11.27 12C Trigger and Analysis Example

11.2 RS232/RS422/RS485/UART trigger and analysis

The RS232 protocol analyzer option can analyze the RS232, RS422, RS485 and UART buses. Wen the
selects RS232 bus, the input polarity will be set to Normal. When the user selects RS422 bus, RS485 bus or
UART bus, the input polarity will be set to Inverted. The RS232 bus is made as an example to introduce the bus
option hereinafter.

The RS232 buss composed of sending data lin€x) and receiving data line ¥R Each frame of data is
composed of Start Bit, Data Bit, Check Bit and Stop Bit, which will be triggered on Tx start bit, Rx start bit, Tx
end of packet, Rx end of packet, Tx data, Rx dataarity error, and Rx parity error.
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Fig. 11.28 RS232 Frame Format

11.2.1 RS232 bus setting
Press dowl® BusO key in the Function Area on the front panel, and the Bus setup menu will pop up on the lower

screen:

Bus Display Bus Switch

. Bit Rate Bus and
Thresholds Configure 9600bps Wa‘ﬁ;ﬁ"“‘ Event Table On Off

Define

Inputs

Fig. 11.29 Bus Setup Menu
Click [Bus] menu key, and the Bus Type selection menu will pop up on the right side of the screen:

Page Down

Fig. 11.3 Bus Type Setup Menu
Click [RS232] key and select the RS232 bus type, and the RS232 Bus setup menu will be displayed at the bottom

of the screen:

Bus Display Bus Switch

. Bit Rate Bus and
Thresholds Configure 9600bps Wa‘ﬁ;ﬁ"“‘ Event Table On Off

Define

Inputs

Fig. 11.31RS232 Levell Setup Menu

Define inputs
Click [Define Inputs] key, and the RS232 Input Level2ridewill pop up, and then set the Tx input and Rx input
channel as well as polarity.
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R5232
Inputs

Tx Input
CH1

Rx Input
CH2

Polarity

Normal
Inverted

Fig. 11.32RS232 Level2 Setup Menu

Click [Tx Input] key, select any channel (CH1 ~ CH4) in the popup Level3 Menu as the Tx chan@giolis
selected, it means that @ channel will be set.

Channel

Fig. 11.33RS232 Channel Setup Menu

Click [Rx Input] key, select any channel (CH1 ~ CH4) in the popup Level3 Menu as the receiving channel. If
fOffois selected, it means that n& hannel will be set.

Channel

Fig. 11.34 RS232 ChannelSetup Menu

Click [Polarity] key, and select Normal or Inverted. Normal means that the high level isildgimd the low
level is logicfild; Inverted means that the high level is loiylé and the low level is logifi0o.

Thresholds

Click [Thresholds] ky to pop up the Channehfieshold Level2 Menu, set thex ind R thresholds, rotate the
Multipurpose b to change the threshold, or select the preset threshold through the preset button.
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Thresholds

Tx(CH1)
0.00V

Rx(CH2)

Fig. 11.35 Thresholds Setup Menu

Click [Tx] key, rotate the Multipgpose b, and adjust thresholds of tixechannel.

Click [Rx] key, rotate the Multipurpose b, and adjust thresholds of trehBnnel.
Click [Choose Preset] key, select the preset thresholds in the popup Level3 Menu, and adjust thresholgs of the T

and R channels.
Family

User 0.00Vv 0.00V
TTL 1.4v 14v
50VCMOS 2 5v 2.5v
3.3VCMOS 1.65v 1.65v
2 5VCMOS 1.25v 1.25v
ECL -1.3v -1.3v
PECL 3T 37v

Ov Ov Ov

Fig. 11.36 Choose Preset Setup Menu

Config
Click [Configure] menu to pop up the Level2 Configuration Menu of the RS232.

Configure

Data Bits
7 8 9

Parity
None
Odd
Even

Packets
On Off

End of Packet
0Ah(LF)

Fig. 11.37 Configure Setup Menu

Click [Data Bits] key and select the Data Bits. It can be set to 7, 8, 9, which is&et/tdefault. The Data Bit
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width represents the number of actual data bits of each frame of data.

Click [Parity] key to select Parity. It is set to None by default. Odd: The numld@odh Data Bits and Check

Bits and bit odd. Even: The numberfdd in Data Bits and Check Bits and bit even. None: There is no Check Bit
during transmission.

Click [Packets] key to turn on or turn off the End of Packet character during data transmission. When the End of
Packet is turned on, several data blocks will be coetbaccordingly.

Click[End of Packet] key, and set the End of Packet character during data transmission, which can be set to 00
(NULL), OA (LF), OD (CR), 20 (SP), FF.

End of Packet

00h(NULL)
OAh(LF)

0DR(CR)
20h(SP)

FFh

Fig. 11.38 End of Packet Character Setup Menu
Bit Rate

Click [Bit Rate] menu to popputhe Level2 Bit Rate Menu of the RS232.

Bit Rate

Bit Rate
9600bps

Choose Preset
9600bps

Fig. 11.39 Bit Rate Setup Menu

Click [Bit Rate] key, and the digital keyboard will pop up. Enter the Bit Rate directly, or rotate the Multipurpose b
to set the RS232 Bit Rate.

Fig. 11.40 Numeric Keypad
Click [Choose Preset] key, and the Level3 Bit Rate Choose Preset Menu will pop up.
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76800bps
57600bps

| 56000bps
38400bps
31250bps
28800bps
192

15200

9600bps

h

Fig. 11.41 Bit Rate Setup Menu

Rotate the Multipurpose b to select the corresponding Bit Rate, and then press it down to confirm Select, or
directly click the corresponding optida select the Bit Rate.

Bus display setup
Click [Bus Display] key, and the Bus Display menu will pop up on the right side of the screen.

Display

Display
Bus and
Waveforms

Number

Format
Hex

Bus

Offset
(3.0 div)

Waveforms

Offset
(2.0 div)

Fig. 11.42 Display Setup Menu
Click [Display] menu key, and the Bus Display Setup Level3 Menu will pop up:
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D

Bus

Bus and Waveforms

Fig. 11.43 Display Setup Menu

Rotate the Multipurpose b to select the corresponding display, and then press it down to confirm Select, or directly

click the corresponding option of the Level3 Menu for direct settings;
Click [Number Format] key, and the Numberfat Setup Level3 Menu will pop up:

Number Format

Fig. 11.44 Number Format Setup Menu

Rotate the Multipurpose b to select the corresponding number format, and then press it down to confirm Select, or

directly click the corresponding option of the Level3 Menu fordlisettings;

Click [Bus Offset] key, and then rotate the Multipurpose b to change the bus position in the vertical direction of
the display area;

Click [Waveforms Offset] key, and then rotate the Multipurpose b to change the waveform position in thke vertic
direction of the display area;

Event table setup
Click [Event Table] key, and the Event Table setup menu will pop up on the right side of the screen:

Event
Table

Event Table
On Off

Fig. 11.45 Event Table Setup Menu
Click [Event Table] key to close or open the event table;
Click [Save] key, and save the event galiformation.
Bus switch setting
Click [Bus Switch] key, and enable or disable the bus decoding function.
11.2.2 RS232 trigger setup
The RS232 can be triggered according to the Start Bit, End of Packet, Data and Check Error.

Press dowrd Triggel® key onthe front panel to pop up the Trigger Levell Menu:; click [Type] key to pop up the
Trigger Level2 Menu, and click [Bus] key to pop up the RS232 Trigger Levell Menu.[Qligger On] key, pop
up the Trigger Level2 Menu, and select the type.

90



Chapter XIProtocol Analyzer (Option)

Type Source Bus Trigger On

Mode&
Sensitivity

Bus RS-232 Tx Start Bit

Fig. 11.46 Trigger Setup Menu
Tx/Rx Start Bit

Click [Tx Start Bit] key or [Rx Start Bit] key, and select the Tx or Rx Start Bit trigger.

Trigger On

Tx Start Bit

Rx Start Bit

Tx End of
Packet -
Trigger on

Rx End of
Packet

Tx Data Tx Parity Error

Page Down

Fig. 11.47 Trigger When Setup Menu
Tx/Rx End of Packet

Click [Tx End of Packet] key or [Rx End of Packet] key, and select the Tx/Rx End of Packet trigger.
Tx/Rx Data

Click [Tx Data] key or [Rx Data] key, and select the Tx/Rx Data trigger.

Type Source Bus Trigger On Data

Mode&
Bus RS-232 Tx Data Tx

Sensitivity

Fig. 11.48 Data Setup Menu

Click [Data] key, pop up thextor Rx Data Input Level2 Menu, and set the number of bytes and data of the input
data.

Tx Data

Number of
Bytes
1

Tx Data
X

Fig. 11.49 Data Input Setup Menu

Click [Number of Bytes] key, and rotate the Multipurpose b to select numbleyte$ of the input data. The
selection scope is 1 ~ 8, and it can be set to 1 by default.
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Click [Tx Data] key or [ Data] key, pop up the data input keyboard, and input data.

Hex XX

e 5 [ B

Fig. 11.50 Numeric Keypad
Tx/Rx Parity Error

Click [Tx Parity Error] key or [R Parity Error] key, and select thet/Rx Parity Error trigger.

Trigger On

Tx Start Bit

Rx Start Bit

Tx End of
Packet

Rx End of
Packet

.HHH”: hih ”:‘HH .

Page Down

400mV 1M DC

Source Bus Trigger On Mode&:
RS-232 Tx Start Bit

Sensitivity
Fig. 11.51 RS232 Trigger and Analysis Example
11.3 SPI protocol trigger and analysis

The SPI bus is composefithe SS (chip select line), SCLK (clock line), MOSI (slave input/host output data line)

and MISO (host input/slave output data line), which can be triggered on SS Active, MOSI, MISO, MOSI and
MISO.
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. —

MISO

MOSI

Fig. 11.52 SPI Bus Sequence Chart
11.3.1 SPI bus setthg

Press dow® BusO key in the Function Area on the front panel, and the Bus setup menu will pop up on the lower
screen:

Bus Define Bit Rate Bus Display Bus Switch

i Bus and
RS232 Inputs Thresholds Configure 9600bps wa\ﬁiirms Event Table on  Off

Fig. 11.53 Bus Setup Menu
Click [Bus] menu key, and the Bus Type selection menu will pop up on the right side of the screen:

Bus Type

Page Down

Fig. 11.51 Bus Type Setup Menu

Click [SPI] key and select the SPI bus type, and it will be switched to the SPI Bus setup menu at the bottom of the
screen:

Define BuBsuI;JiasﬁLIay Bus Switch

Thresholds Configure wa\ﬁg?(rms Event Table on Off

Fig. 11.55 SPI Bus Levell Menu

Inputs

Define inputs
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Click [Define Inputs] key of the SPI Bus Setup Levell Memd &he SPI Input Level2 Menu will pop up, and
then set SCLK, SS, MOSI, MISO channels.

S5PIInputs

SCLK Input
CH1

55Input
CH2

MOSI Input
CH3

MISO Input
CH4

Fig. 11.56 SPI Define Inputs Menu
Click [SCLK Input] key, and select any channel (CH1 ~ CH4) in the popup Level3 Menu as the SCLK channel.

Channel

Fig. 11.57 SPI Channel Setp Menu
Click [SS Input] key, and select any channel (CH1 ~ CH4) in the popup Level3 Menu as the SS channel.

Channel

Fig. 11.58 SPI Channel Setup Menu

Click [MOSI Input] key, select any channel (CH1 ~ CH4) in the popup Level3 Menu as the MOSI channel. If
AOffois selected, it means that no MOSI channel will be set.
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Channel

Fig. 11.59 SPI Channel Setup Menu

Click [MISO Input] key, select any channel (CH1 ~ CH4) in the popup Level3 Menu as the MOSI channel. If
fOffois selected, it means that no MISO channel will be set.

Channel

Fig. 11.60 SPI Channel Setup Menu
Thresholds

Click [Thresholds] key to pop up the Channel Threshold Level2 Menu, set the SCLK, SS, MOSI and MISO
thresholds. Firstly, select the channel, rotate the Multipurpose b on the front panel to change the threshold of the
corresponding channel, select the preset threshold through the preset button.

Thresholds

Channel
SCLK

Threshold
0.00v

Choose Preset
User

Fig. 11.61 SPI Define Inputs Menu

Click [Channel] key, select SCLK in the popup Level2 Menu, click [Thresholds] key, rotate the Multipurpose b,
and adjust thresholds of the SCLK channel.
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Channel Threshold

SCLK 0.00v

S 0.00v

MOSI 0.00v

MISO 0.00v

Fig. 11.62 SPI Channel Setup Menu

Click [Channel] key, select SS in the popup Level2 Menu, click [Thresholds] key, rotate the Multipurpose b, and
adjust thresholds of the SS channel.

Click [Channel] key, select MOSI in the popup Level2 Menu, click [Thresholds]re&te the Multipurpose b,
and adjust thresholds of the MOSI channel.

Click [Channel] key, select MISO in the popup Level2 Menu, click [Thresholds] key, rotate the Multipurpose b,
and adjust thresholds of the MISO channel.

Click [Choose Preset] key, seldtie proper thresholds in the popup Level3 Menu, and adjust thresholds of the
SCLK, SS, MOSI and MISO channels.

Family

User 0.00v
TLL 1.4V
5.0V CMOS 25V

3.3V CMOS

2.5V CMOS

ECL
PECL
ov

Fig. 11.63 SPI Choose Preset Setup Menu
Config

Click [Configure] menu to pop up the SPI Configuration Level2 Menu for bus configuration.
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Configure

SCLK
Rising Edge
Falling Edge

55

Active High
Active Low

MOSI
Active High

Active Low

MISO

Active High
Active Low

Word Size
8

Bit Order

MS First
LS First

Fig. 11.64 SPI Config Menu

Click [SCLK] key, select the rise or fall edge from the SCLK edge type, and set MOSI and MISO sampling on the
SCLK rise or falledge.

Click [SS Level] key to select Active High or Active Low, and set SS to be valid at Active High or Active Low.

Click [MOSI Level] key to select Active High or Active Low, and set the MOSI data line polarity bit to Active
High (Active High is 1) or Ative Low (Active Low is 1).

Click [MISO Level] key to select Active High or Active Low, and set the MISO data line polarity bit to Active
High (Active High is 1) or Active Low (Active Low is 1).

Click [Word Size] key, and rotate the Multipurpose b to setword size. The value range is 4 ~ 32, and it can be
set to 8 by default. The Word Size represents the bit number of each frame of data.

Click [Bit Order] key, set the transmission sequence to LS First (the low data bit will be transmitted first) or MS
First (the high data bit will be transmitted first), which will be set to LS First by default.

Bus display setup
Click [Bus Display] key, and the Bus Display menu will pop up on the right side of the screen.
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Display

Display
Bus and
Waveforms

Number

Format
Hex

Bus
Offset
(3.0 div)

Waveforms

Offset
(2.0 div)

Fig. 11.65 Display Setup Menu
Click [Display] menu key, and the Bus Display Setup Level3 Menu will pop up:

Display

Bus

Bus and Waveforms

Fig. 11.66 Display Setup Menu

Rotate the Multipurpose b to select the corresponding display, and then press it down to confirm Select, or directly
click the corresponding option of the Level3 Menu for direct settings;

Click [Number Format] key, and the Number Format Setup Level3 Mdhpop up:

Number Format

Fig. 11.67 Number Format Setup Menu

Rotate the Multipurpose b to select the corresponding number format, and then press it down to confirm Select, or
directly click the corresponding option of the Level3 Menu for direct settings;

Click [Bus Offset] key, and then rotate the Multipurpose b to change the bus position in the vertical direction of
the display area;

Click [Waveforms Offset] key, and then rotate the Multipurpose b to change the waveform position in the vertical
direction of the dislay area.

Event table setup

Click [Event Table] key, and the Event Table setup menu will pop up on the right side of the screen:

98



Chapter XIProtocol Analyzer (Option)

Event
Table

Event Table
On Off

Fig. 11.68 Event Table Setup Menu
Click [Event Table] key to close or open the event table;
Click [Save] key, and save the event &aioiformation.
Bus switch setting
Click [Bus Switch] key, and enable or disable the bus decoding function.
11.3.2 SPI trigger setup
The SPI can be triggered according to the SS Active, MOSI, MISO, MOSI and MISO.

Press dowrd Trigge® key on the front pariéo pop up the Trigger Levell Menu:; click [Type] key to pop up the
Trigger Level2 Menu, and click [Bus] key to pop up the SPI Trigger Levell Menu. Click [Trigger On] key, pop up
the Trigger Level2 Menu, and select the type.

Trigger On

55 Active

MOSI&MISO

Fig. 11.69 SPI Trigger When Setup Menu
SS Active
Click [SS Active] key, and select SS Active trigger.
MOSI
Click [MOSI] key, and select MOSIData trigger.

Type Source Type Trigger On Mode&
Bus SPI MosSI MOSLDatz Sensitivity

Fig. 11.70 SPI Trigger Menu
Click [MOSI Data] key, pop up the SPI Data Level2 Menu, and set the number of bytes and liaiamfttdata.
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Data

Number of
Bytes
1

MOSI
XXh

Fig. 11.71 SPI Data Trigger When Setup Menu

Click [Number of Bytes] key, and rotate the Multipurpose b to select number of bytes of the input data. It will be
set to 1 by default.

Click [MOSI Data] key, and input data by opening the dapaii keyboard.
MISO

Click [MISO] key, and select MISO data trigger. Click [MISO Data] key, open the SPI Data Level2 Menu, and set
the number of bytes and data of the input data.

Click [Number of Bytes] key, and rotate the Multipurpose b to select number of bytesimpdibelata. It will be
set to 1 by default.

Click [MISO Data] key, and input data by opening the data input keyboard.
MOSI&MISO

Click [MOSI&MISO] key, and select MOSI&MISO data trigger. Click [Data] key, open the SPI Data Level2
Menu, and set the numbef bytes and data of the input data.

Click [Number of Bytes] key, and rotate the Multipurpose b to select number of bytes of the input data. It will be
set to 1 by default.

Click [MISO Data] key, and input data by opening the MISO data input keyboard.
Click [MOSI Data] key, and input data by opening the MOSI data input keyboard.

z S
Run H:40us D:Os ——L...,' Bus Auto

Display

Display
Bus and
Waveforms

Number
Format
Hex

Bus

Offset
(3.3 div)

Waveforms
Offsat
(2.0 div)

Bus Display
. us and
Thresholds Configure Waveforms Event Table on Off
Hex

Bus Switch

Fig. 11.72 SPI Trigger and Analysis Example
11.4 CAN trigger and analysis
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The CAN bus Tx frame structure includes the SOF, arbitration field, control field, data field, CRCA{d
EOF and INT, which can be triggered on start of frame, frame type, identifier, data, identifdatanendf
frame, missing ACK, or bit stuffing error.

SOF | Afwaion Feld | convolFiew | Data Fied | CRCField [ ACK [ EOF f INT

1Bit D) 6 bits 2 Bytes 16 bits 2 bits | 7 bits | 3 bits

Fig. 11.73 CAN Bus Frame Format
11.4.1 CAN bus setup

Press dand BusO key in the Function Area on the front panel, and the Bus setup menu will pop up on the lower
screen. (Refer to the 12C bus) As shown in the figure, click [Bus] menu key, and the Type selection menu will pop
up on the right side of the screen. (&b the 12C bus) As shown in the figure, click [CAN] menu key and select
the CAN bus type, and the CAN Bus setup menu will be displayed at the bottom of the screen:

Bus Display

Bus Define Bit Rate Bus and Bus Switch
CAN Inputs Thresholds 500kbps wa‘ﬁiﬂ’ms Event Table on Off

Fig. 11.74 CAN Levell Setup Menu
Define inputs setup

Click [Define Inputs] menu kewnd the CAN Input setup menu will pop up on the right side of the screen:

CAN Inputs

CAN Input
CH1

Signal Type
CAN_H

Sample Point
70%

Fig. 11.75 CAN Define Inputs Setup Menu
Click [CAN Input] menu key, and the CAN Input Selection Level3 Menu will pop up on the left side of the menu:
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Channel

Fig. 11.76 CAN Input Setup Menu

Rotate the Multipurpose b to select the channel, and then press it down to confirm Select, or directly click the
corresponding channel to select Select.

The selected channel will be displayed on the menu item on the right side.

Click [Signal Type] menwkey, and the Signal Type Selection Level3 Menu will pop up on the left side of the
menu:

Signal Type

CAN_H
CAN_L
Tx
Rx

Differential

Fig. 11.77 CAN Signal Type Setup Menu

Rotate the Multipurpose b to select the channel, and then press it down to confirm Select, or directly click the
correspondingsignal type on the screen to select Select. The selected signal type will be displayed on the menu
item on the right side.

The CAN bus signal type includes types including the CAN_L, CAN_H, Tx, Rx and differential. When the
differential signal is connedle the positive pole and negative pole of the differential probe will be connected to
CAN_H bus signal and CAN_L bus signal respectively.

Click [Sample Point] menu key, and then rotate the Multipurpose b to change position of the Sample Point. The
settablescope of the Sample Point is 15% ~ 85%.

Threshold setup

Click [Thresholds] menu key, and the CAN Channel Threshold setup menu will pop up on the right side of the
screen:

Channel
Thresholds

CAN_H
CH1
Threshold
0.00VvV

Fig. 11.78 CAN Threshold Setup Menu
Click [Thresholds] menu key, and then rotate the Multipurpose b to set the threfstieddCAN input channel;

Click [Choose Preset] menu key, and the Choose Preset Type Selection Level3 Menu will pop up on the left side
of the menu:
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Family

User 0.00v
CAN_L 14V
CAN_H 28V

Tx 165V

Rx 165V
Differential 1.0v

ov ov

Fig. 11.79 CAN Threshold Setup Menu
Rotate the Multipurpose b to select the preset threshold, and #&hipdown to confirm or directly click the
corresponding type on the screen to select it.

Attention: When the channel threshold preset type is set to the User, click [Thresholds] menu key, and then rotate
the Multipurpose b to change the threshold. Weeacting other preset type, the corresponding threshold will be
displayed on [Thresholds] menu key. If the type of threshold is greater/smaller than the max./min. threshold under
this range, the max./min. threshold will be displayed. If the preset typa set to the User, click [Thresholds]

menu key. When rotating the Multipurpose b to change the threshold, the preset type will be changed to the User.

Bit Rate setup
Click [Bit Rate] menu key, and the CAN Bit Rate setup menu will pop up on the right side of the screen:

Bit Rate

Bit Rate
500kbps

Fig. 11.80 CAN Bit Rate Setup Menu

Click [Bit Rate] menu key, and then rotate the Multipurpose b to set the Bit Rate of the CAbI bas,it by
entering the necessary Bit Rate in the popup Bit Rate setup dialog box on the left side;

Click [Choose Preset] menu key, and the Bit Rate Type selection menu will pop up on the left side of the menu:
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Custom
1Mbps
800kbps

Fig. 11.81 CAN Bit Rate Setup Menu

Rotatethe Multipurpose b to select the corresponding type, and then press it down to confirm Select, or directly
click the corresponding type on the screen to select the preset type.

Attention: When selecting the custom Bit Rate, click [Bit Rate] menu keytremdrotate the Multipurpose b to
change it. When selecting other Bit Rate preset type, the corresponding Bit Rate will be displayed on [Bit Rate]
menu key. If the preset type is not custom, click [Bit Rate] menu key, and then rotate the Multipurpdsanige¢o

the Bit Rate and change the preset type to custom.

Bus display setup
Click [Bus Display] menu key, and the CAN Bus Display setup menu will pop up on the right side of the screen:

Display

Display
Bus and
Waveforms

Number

Format
Hex

Bus
Offset
( 3.0div )

Waveforms
Offset
( 2.0div )

Fig. 11.82 CAN Display Setup Menu
Click [Display] menu key, and the Bus Display Setup Level3 Menu will pop up on thedefvihe menu:
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Bus and Waveforms

Fig. 11.83 CAN Display Setup Menu

Rotate the Multipurpose b to select the corresponding display, and then press it down to confirm Select, or directly
click the corresponding option of the Level3 Menu for direct settings;

Click [Number Fomat] menu key, and the Number Format Setup Level3 Menu will pop up on the left side of the
menu:

Number Format

Fig. 11.84 CAN Number Format Setup Menu

Rotate the Multipurpose b to select the corresponding number format, and then press it down to confirm Select, or
directly click the corresponding option of the Level3 Menu for direct settings;

Click [Bus Offset] menu key, and then rotate the Multipurpose b to change the bus position in the vertical
direction of the display area;

Click [Waveforms Offset] menu key, andein rotate the Multipurpose b to change the waveform position in the
vertical direction of the display area;

Attention: The Waveforms Offset button will be displayed when the display mode is Bus and Waveforms.
Event table setup

Click [Event Table] menu key at the bottom of the screen, and the Event Table setup menu will pop up on the right
side of the screen:

Event
Table

Event Table
On Off

Fig. 11.85 CAN Event Table Setup Menu
Click [Event Table] key to close or open the event table;
Click [Save] menu key, and save the event table information.
Bus switch setting
Click [Bus Switch] menu key at the bottom of the screen, and enable or disable the bus decoding function.
11.4.2 CAN trigger setup

Press dowd TriggeiO key in the Function Arearothe front panel, and the Trigger setup menu will pop up on the
lower screen (the menu will be triggered by referring to the 12C). Click [Type] menu key, and the Type selection
menu will pop up on the right side of the screen (the menu will be trigggresfdsring to the 12C). Click [Bus]

menu key and select the protocol trigger type, and it will be switched to the Protocol Trigger setup menu at the
bottom of the screen:
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Type Source Bus Trigger On Mode&
Bus CAN(CH1) Start of Frame Sensitivity

Fig. 11.86 CAN Levell Trigger Menu

Attention: When the bus decoding type is CANlanhis switched to protocol trigger, the protocol trigger menu
will automatically switch to the CAN Trigger setup menu.

CAN Trigger When setting

Click [Trigger On] menu key at the bottom of the screen, and the CAN Trigger Type setup menu will pop up on
the right side of the screen:

Trigger On Trigger On

Start of Framell| End of Frame

Missing Ack

Bit Stuffing
Error

Identifier

Id&Data

Page Down

Fig. 11.87 CAN Trigger Type Setup Menu
Click [Start of Frame] menu key, and the CAN trigger type will be set to Start of Frame;

Click [Type of Frame] menu key and set the CAN trigger type to Type of Frame, and thatkawottom of
the screen will be switched to the Type of Frame setup menu:

Type Source Bus Trigger On Frame Type Mode&

Bus CAN(CH1) Type of Frame Data Sensitivity

Fig. 11.88 CAN Frame Type Trigger Levell Menu
Click [Frame Type] menu key, and the Frame Type selection menu will pop up on the right side of the screen:
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Frame Type

Data Frame

" Error Frame

Overload
Frame

Fig. 11.89 CAN Frame Type Trigger Level2 Menu

Click [Data Frame], [Remote Frame], [Error Frame] and [Overload Frame] keys of the menu to set the Frame
Type to Data Frame, Remote Frame, Error Frame and Overload Frame respectively.

Click [Identifier] menu key and set the CANigger type to Identifier, and the menu at the bottom of the screen
will be switched to the Identifier setup menu:

Source Bus Trigger On Identifier Directon Mode&
CAN(CHI) Identifier XXXh R/W Sensitivity

Fig. 11.90 CAN Identifier Trigger Levell Menu

Click [Identifier] menu key at the bottom of the screen, and the CAN Identifier setup mikmopvup on the
right side of the screen:

CAN
Identifier

Format

Standard
Extended

Identifier
XXXh

Fig. 11.91 CAN Identifier Trigger Level2 Menu
Click [Format] menu key and set the identifier format to Standard or Extended;

Click [Identifier] menu key, and the Identifier setting numeric keypad will pop ub@®teft side of the menu:

Hex |3
‘D efau".:., ‘ T ‘ 4 } ‘ F E

Fig. 11.92 Numeric Keypad
Set the Identifier through buttons on the soft keyboard or Multipurpose a and Multipurpose b.

Click [Direction] menu key at the bottom of the screen, and the CAN Direction setup menu will pop & on th
right side of the screen:
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CAN
Direction

Read

Fig. 11.93 CAN Read-Write Direction Setup Menu
Click [Read], [Write] and [R/W] keys of the menu to set the direction to Read, Write or R/W.

Click [Data] menu key and set the CAN trigger type to Data, and the menu at the bbttoenscreen will be
switched to the Data Trigger Type setup menu:

Source Bus Trigger On Mode&
CAN(CHI) Data Sensitivity

Fig. 11.94 CAN Data Trigger Levell Menu

Click [Data] menu key, and the Data setup menu will pop up on the right side of the screen:

CAN Data

Trigger When
Equal

Numbers of
Bytes
1

Data
XXh

Fig. 11.95 CAN Data Trigger Level2 Menu

Click [Trigger When] menu key, and the Trigger When Setup Level3 Menu will pop up on the left side of the
screen:

Trigger When

Equal
No Equal
Less

Greater

No Greater

No Less

Fig. 11.96 CAN Data Trigger Comparison Condition Menu

Rotate the Multipurpose b to select the corresponding Trigger When, and then press it doinmdSetdect, or
directly click the corresponding Trigger When setting on the screen.

Click [Number of Bytes] menu key, and then rotate the Multipurpose b to set the triggered Number of Bytes;
Click [Data] menu key, and the Trigger Data numeric keypadpepl up on the left side of the menu:
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Fig. 11.97 Numeric Keypad
Set the data value through buttons on the soft keyboard or Multipurpose a and Multipurpose b.

Click [ID/Data] menu key and set the CAN Trigger type to ID/Data, and the menu at the bott@rsofden will
be switched to the ID/Data Trigger Type setup menu:

Fig. 11.98 CAN Data Setup Keypad
For specific operations, refer to ID trigger type and data trigger type respectively.
Click [End of Frame] menu key, and the CAN Trigger type will bdés&nd of Frame;
Click [Missing Ack] menu key, and the CAN Trigger type will be set to Missing Ack;
Click [Bit Stuffing Error] menu key, and the CAN Trigger type will be set to Bit Stuffing Error.

Fig. 11.99 CAN Trigger and Analysis Example

11.5 LIN trig ger and analysis

The LIN bus frame is composed of Header, Response space and Response. The Header includes Brake Field, Sync
Byte Field and Identifier, and the Response includes Data and Checksum Fields, which can be triggered on
synchronization, identifie data, identifier and data, wakeup frame, sleep frame and error.
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