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@Use of Product and This Manual

1.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C

In order to use the Myway Plus product indicated in this manual, carefully read the
method of use and the information regarding the product provided by our company
including this manual, and follow the contents before using our product for protection
and safe use of our product, and systems controlled by our product.

In cases where our product is used in environments which do not meet the acceptable
operating environment specified by our company required for reliable operation, or the
customer uses the product in a manner beyond our expectations, or modifications are
performed by the customer, the function of the product may not be sufficiently
demonstrated due to impairments in the protective functions or other reasons. Myway
Plus assumes no liability for damages or etc., resulting from the improper operation or
misuse by the customer or third parties.

Myway Plus products are not designed or manufactured for the purpose of being used
for military purposes or in applications or conditions directly related to human life, such
as nuclear power equipment, aircraft instruments and medical instruments. Do not use
our product for these applications.

Myway Plus continuously strives to improve the quality and reliability of our products;
however, this does not completely guarantee that no troubles will occur. When
assembling the product indicated in this manual into equipment, be sure that measures
are taken for safety and reliability, such as systematically installing a backup or fail safe
function.

Myway Plus assumes no liability regarding the infringement of the patent rights, copy
rights or any other rights of third parties, which occur in connection with the use of the
product indicated in this manual. Moreover, Myway Plus does not permit or guarantee
implementation or use of the patent rights, copy rights or any other intellectual property
rights of our company or third parties, based on this manual.

Reproduction, copying or duplication of all or portions of this product indicated in this
manual and this manual are strictly prohibited without obtaining prior consent from
Myway Plus. In addition, company names and trade names indicated in this manual are
the trademarks, or registered trademarks of each company.

The specifications of the product indicated in this manual, and the sales conditions may
be changed without prior notice. After the warranty period has expired, the contents may
be changed without prior notice. We appreciate your understanding of the above.
Windows is a registered trademark of Microsoft Corporation in the U.S. and other

countries. In addition, company names and trade names indicated in this manual are the
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trademarks, or registered trademarks of each company.

8. Please contact Myway Plus regarding any unclear points regarding the contents of this

manual.

@Storage and Operating Environment

The product indicated in this manual, is based on it being used in Japan and indoors, and

operation is not guaranteed if the product is used in the following environments. Pay

attention when storing and using this product.

1. Environments with excessively high temperatures, low temperatures or where
temperatures changes drastically, and environments where high humidity or
condensation are generated

2. Environments with large shocks, vibrations and noise, and environments with
excessive dust

3. Environments close to large magnetic fields or electric fields, or environments where
static tends to occur

4. Environments where there is possible contact with chemicals, and environments
where chemicals tend to evaporate

5. Environments with an unspecified power supply, such as use in a foreign country, or
use with other than a commercial power supply

Copyright (C) 2015 Myway Plus Corporation
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Chapter 1 Outline

This Chapter describes the features and operating environment of PE-ViewX.

1.1 Features

PE-ViewX is an integrated development environment for Power Electronics control
programs.

This software provides the functions required for control program, such as project
management, program development and various debugging functions.

It also generates batch files for compiling automatically according to the source file which
constitutes a project.

It also links the library dedicated for PE-Expert4 (hereinafter referred to as the PE library),
which is specialized in the development of power electronics.

Using this environment allows the user to easily perform a series of work from editing of a
source file, compiling, downloading programs and execution to efficient debugging by Wave,

etc.

- Selection of processor

- Selection of PE library

- Selection of project to be executed

- Explorer: Management of files which
constitute a project

Project Management

Debugging

- Inspector: Reading/writing of
parameters

- Wave: Real time waveform display
- RMemory: Reading of memory

- Compile: Compiling

- Download: Downloading of programs
- Verify: Verification of programs

- Execute/Stop: Execute/stop

Figure 1:Outline of Functions of Integrated Development Environment PE-ViewX

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C Page 7/217 2017/09/19
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1.2 Operating Environment
The following chapter shows the recommended operating environment of the PE-ViewX.

e OS
Windows 7 operating system (Japanese/English)  (32bit/ 64bit)
Windows 10 operating system (Japanese/English) (64bit)

e Hard Disk

Available memory of above 1GB

e Display
1366x768 bits and above

e CPU
Condition Dual core and above
Operating frequency of above 2.0GHz
= (At least Intel Core i3 5" generation or equivalent, ie:
i3-5005U)
Recommended Dual core and above

Operating System | Operating frequency of above 2.2GHz
= (At least Intel Core i5 5" generation or equivalent, ie:
i5-5200U)

e RAM

Condition Above 4GB

Recommended Above 8GB

Operating System

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C Page 8/217 2017/09/19
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1.3 Regarding License
O DockPanel Suite

This package uses DockPanelSuite. The license is MIT, refer to details in license.txt.

O OpenCV
Thie package uses OpenCV. There are 3 BSD licenses, refer to the details in LICENSE.

1.4 Regarding Connection to PE-Expert4
Please connect Media Converter and PC directly for PE-Expert4 communication.

PE-ViewX User's Guide
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Chapter 2 Screen Structure
This chapter describes the screen structure of PE-ViewX.

2.1 Outline
The screen structure of PE-ViewX is as follows:

Main window Menu Tool buttons
\ _
r L ~
@ PE-ViewX [E=NEER
Josxzobh 9eRD BE AT
!Compile ichvwnIDad P Execute  Verify plnspector
| | I — s
Explorer & X | Inspectorl +x [| _Subwindows
4 tutor = g - | _—
Sourcs File Option i———
Ihclude Address E Read ue  Type Format
Object/Lbrary ||
Confieuration _—
4 Made &
Maonitor Mode

@ auto Pefresh [ Read | [ white ]
/ Console - X
Search: | ” 1 ][ T ]

! /

Figure 2:Screen Structure
As shown in the above figure, the screen consists of a main window, multiple sub windows,
menu and tool buttons.

The following describes each component of the structure.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C Page 10/217 2017/09/19
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2.2 Main Window
This is the main window which constitutes PE-ViewX and all sub windows are started from

the main window. When the main window is closed, PE-ViewX will be closed.

2.3 Menu

The menu is arranged on the main window.

Project Window Settings Help

Figure 3:Menu

The structure of the menu is as follows:

Table 1: Menu of Main Window
Main Items | Sub Items Functions
Project Create This is for creating a new project.
Open This is for opening an existing project.
Copy This is for copying the project currently selected.
. This is for displaying the properties of the project
Properties currently selected.
Exit This is for closing PE-ViewX.
Window Show Window This is for displaying the selected window.
Reset Window This is for resetting the display of the window.
Explorer/Inspector/Console will be displayed during
a reset.
Close All Window This is for closing all the sub windows.
Save Current Layout | This is for saving current layout
Load Current Layout | This is for opening the layout which has been
saved previously
Setting TCP/IP This is for setting the IP address and re-connecting
to PE-Expert4.
Editor This is for setting the editor to be used.
When the source file in Explorer is double-clicked,
the default editor will start.
Tool Button This is for setting the tool buttons to be displayed.
Compiler This is for setting the path of the compiler and
library.
Samples This is for setting the path to copy PEOS samples
External Coupling This is for setting integration with external tools
Help About PE-ViewX This is for displaying the version information of
PE-ViewX.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C

Page 11/217 2017/09/19




Myway

See "3.3 Project Settings" for the details of the Project menu. See "3.2 Various Settings" for

the details of the Setting menu.

Click the Help menu — About PE-ViewX to start the following dialog.

The version information will be displayed.

@ About PE-ViewX [

PE-ViewX
Myway

PE-ViewX : 3.01
Serial No. : J01-10-1503-1111
Licensed Library : c6637
Project Library Version : 3.00
Firmware : 3.0.1.0
Connected Board:
DSP_BOARD Mo.0 2.2
PE-METER_BOARD No.0 1.0

Figure 4:Version Information

The items displayed are as follows:

Table 2: Version Information Items

PE-ViewX

The version information of PE-ViewX.

Serial No.

The serial number for license key.

Licensed Library

The version information of PEOS for license key.

Project Library Version

The version of PEOS for current project

Firmware

The version information of the kernel of PE-Expert4.

Connected Board

The boards which are connected to DSP board.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C
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2.4 Tool Buttons
The tool buttons are arranged on the main window.

¥ Compile ¥ Download P Execute B Stop  Verify Dinspector fgMemory NWAVE Data Rec () PE-Meter
] L R UL NS ———__"mmamaa=sa\.\., mmm—_—" mmmm—————

Figure 5:Tool Buttons

The structure of the tool buttons is as follows.
Click the Setting menu — Tool Button to toggle display/hide of each tool button.

Table 3: Tool Buttons

Compile Executes a compile

Download Executes a downloading of a program
Execute Changes a program to the executable state
Stop Stops the program

Verify Verifies the downloaded program

Inspector Starts Inspector

Memory Starts Memory

WAVE Starts WAVE

Data Rec Starts Data Recorder

PE-Meter X Starts PE-Meter

See "Chapter 4 Sub Windows" for the details of Inspector/Memory/WAVE/Data Rec.

2 Users will need to purchase an additional METER board for PE-Meter functions. The
functions include power analysis, torque data, and temperature analysis. Please refer to

separate manual for PE-Meter

PE-ViewX User's Guide
Doc. No.- 131170-A2-055C Page 13/217 2017/09/19
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2.5 Sub Windows

The sub windows are started from the main window.

In PE-ViewX, each of the functions such as WAVE, Inspector is provided in the form of a sub
window.

The structure of the sub windows is as follows.

Click the Window menu — Show Window to display each of the sub windows.

Table 4: Functions of Sub Windows

Names Functions

Explorer Displays the files which constitute a project.
Double-clicking the currently displayed file starts the editor and

allows you to edit it.

Memory Displays the contents of the memory of the specified address.
Inspector Reads/writes the specified parameters.
WAVE Displays the waveform of the specified parameters in real time.

Performs an FFT analysis of the read waveform data and displays

the data.
Data Recorder Displays waveforms of specified parameters and save the values
Console Displays the output character string from the compile log and
PE-Expert4.
PE-Meter Displays measurements of power, torque, temperature and global

variables. An additional METER board is necessary for operation.

Refer to the separate manual for more information

As shown below, sub windows can be arranged inside or outside of the main window.

PE-ViewX User's Guide
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@ PE-ViewX

= | B i
Oz D142F9 J/E AT
¥ Compile ¥ Download W Execute M Stop o Verify plns pector
——— R R I 5
Explorer 1 x Inspectorl v X
4 tutaor - =
Source File Option
Ihchude Address E ReadValue E WriteValue Type Format Comment
Object/L brary u () 0.9951347 float Dec(S) U4E
Confeuration w @ -0.413638324 float Dec(S)  WiE
4 Mode v @ -0.533308637 float Dec(s) | ViB
Monitor Mode
futo Refresh [ Read | [ irite |
/" Console - X
Search | |

Figure 6:Sub Windows Arranged in Main Window

Double-clicking or dragging the tab of a sub window allows you to move it outside of the

main window as shown below:

@ PE-ViewX

JozzHbk D12 FR2

E RN |

 Verify

tonitor Mode

¥ Compile ¥ Download P Execute
— N |
Explorer o x /m
4 tutar
Source
Ihchde
Object/L brary
Configuration
4 Mode

@ Inspectorl

e |

File

Option

Addres E ReadValue E Wnte Value Type Format Comn

u (O D8951847 float Dec(S) Ui

w O-D.41353832 float Dec(S) WiH

v (@ -0.5833086: float Dec(S) Vil
st Refi [ Read | [ Write

Figure 7:Sub Window Arranged Outside of Main Window

Double-click the tab of the main window again to return the sub window into the main

window.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C
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The sub windows can be docked by overlapping the sub windows arranged outside of the

main window as follows:

@ Memory1 EET
Address  pG:018000 Read |

0C018000: 00000000 3B440FCT SBCHOFAY 3CI1GCEAY ....¢.I1...E.YE.. <
NCO18010: 3C490E40 3CTAGT4R 3CARCHRA JCAFEARY ..T1.KG...E..ia..
0C018020: 3CCR0ABO 3CEZZATE 3CFB4YEY 3DOA34ZF . .E...4..14.....
0C018030: 30160320 30235100 3DZFEQDT 3D3C60DS .&..I0...4..0m..
NC018040: 3048FBZF 3D5AAA0E 3DAZ1468 3DREAD3E .cH...U.h.b...n.
0Co18050: 307B2B74 30830804 30BAZ004 3DY064B4 t....0....... d..
0CO18060= 30964905 3DYCECFD 3DA3300C 3DAGTIBL ....01......%s..
0C018070: 3DAFBGA0 3DBSFBDY 3DBCIACI 3DCZTC3Y ... .0u.d.....H.
0c018080: J0CAED3E 3DCEFDET 300530DBY JDODBYD3T ..E..#I...0...0.
0CO18090: 3DE1BCZE 3DEVFASE SDEE3RTH 3DFATSCO ..4..0G.v.7.4ud.
0CcO18040: 3DFABZT3I 3E007745 3E033507 3EOGBZGE s.0.Ew...... Moo
0C013080: 3EDSCFOE EOCECAA 3ET008BT 3ET3D4CH .1..di.. ... -

4 1] 2

@ Inspectorl | @& Memoryl ]

Figure 8:Docked Sub Windows Arranged Outside

See "Chapter 4 Sub Windows" for the details of the sub windows.

PE-ViewX User's Guide
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Chapter 3 Program Development Procedure
This Chapter describes the procedure to develop a program using PE-ViewX.
The following items are described according to an actual development procedure.
- Starting PE-ViewX
- Various settings
- Project settings
- Edit source files, etc.
- Compile
- Download
- Verify
- Execute/Stop

- Debug function

See "Chapter 4 Sub Windows" for the details of the functions of each sub window as

needed.

3.1 Starting PE-ViewX

Start PE-ViewX according to the following procedure:

Connect the license key provided with PE-ViewX to the USB port of a PC.

The [Hasp key] of SafeNet is used as the license key.

In order for the PC to recognize the license key, a driver must be installed.

See the "Installation Instructions Manual” for the installation method of the license key
driver.

After the driver is installed, when the license key is connected to the USB port of a PC, the
license key will be recognized automatically.

After the license key is recognized, the following will be displayed in the universal serial bus

controller of the device manager.

- § SafeNet Inc. HASP Key
- SafeNet Inc. Sentinel HL Key
- §§ SafeNet Inc. USB Key

Figure 9:License Keys Displayed in Device Manager

After the license key is recognized, a red LED will turn ON.

After the license key is connected, PE-Expert4 will start.

PE-ViewX User's Guide
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See the "Installation Instructions Manual” for starting PE-Expert4.

Then start the application.

On the Windows menu, click All Programs — Myway Plus — PE-ViewX — PE-ViewX to
start the application.

Regarding the starting sequence, be sure to start PE-ViewX after PE-Expert4 is started.

PE-ViewX User's Guide
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3.2 Copy Samples
PE-ViewX is defaultly stored under [Program Files].

It is necessary to perform PEOS

installation for operation. In this section, copy the PEOS samples into a desired path. There

are 2 methods to do so.

(i)

Copy the samples when activation

When PE-ViewX is first stated, the dialog will appear as follows. Set the directory for PEOS

samples to be copied. The dialog will only appear when you start PE-ViewX for the first time.

If [Cancel] is executed, the samples will not be copied.

@ Copy Samples >
Select the path you want to copy PEOS samples.
Files that already exist will not be owverwritten,
Sample Copy Settings can be changed by [Settings] menu > [Samples]
after starting.
Location
| 0K | | Cancel |
Figure 10: Select directory for samples to be copied to
(i) Copy the samples after opening PE-ViewX
Open PE-ViewX, Settings — Samples, the dialog will appear as below.
Set a directory for the samples.
@ Samplas Settings @
[[] Copy Samples
Samples Path:
[ OK ] [ Cancel |
Figure 11: Select directory for samples to be copied to (after opening

PE-ViewX)

PE-ViewX User's Guide
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Table 5: Items in Sample Copy Dialog
ltems Contents
Copy Samples Copy samples

Samples Path

Set directory for samples

Browse Select a direct
OK Click to copy samples
Cancel Click to cancel

#¢For each new version of PEOS installed, the new version of samples will be

automatically copied. Click on OK when the above dialog is displayed.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C
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3.3 Various Settings

To use PE-ViewX, it is necessary to perform various settings in advance.
This section describes the following items:

- IP address

- Editor

- Tool buttons

- Compiler path

- Sample copy

- Link to external tools

Once the above items are set, it can be used as they are unless there are changes in the set

items. For PE-ViewX, different accounts can be used in 1 PC. Refer to the following settings

Table 6: Settings for different accounts

Association Settings

Common settings in all accounts *IP address
*Compiler path

Individual setting in each account * Editor

*Tool buttons
-Sample copy

*Link to external tools

For example, the IP addressis is the same for all accounts. If one user changes IP address,

the IP of others will also change.
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3.3.1 IP Address
PE-Expert4 and PE-ViewX are connected via LAN.
Therefore, the IP address must be set.

The setting procedure is as follows:

1) Setting procedure

Click the Setting menu — TCP/IP to start the following dialog.
Set the IP address, etc. of PE-Expert4 in this dialog.
PE-ViewX is connected to the IP address set here.

@ TCP/IP Settings ||

IP Address: 192.168.1.100
Subnet Mask: 255.255.255.0
Default Gateway:  192.168.1.101

Port Mo.: 10000

Reconnect & Set IP Address to PE-Expertd

OK ][ Cancel |

Figure 12: IP Address Setting Dialog
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The setting items are as follows:

Table 7: Setting Items of IP Address Dialog

IP Address IP address of PE-Expert4

Subnet Mask Subnet mask of PE-Expert4

Default Gateway Default gateway of PE-Expert4

Port No. Port number of the board of PE-Expert4

Reconnect & Set IP Address to | Enable: Reconnects to PE-Expert4 and writes the set

PE-Expert4 contents.

Disable: Does not reconnect to PE-Expert4 or write.
Only the IP address saved in PE-ViewX will be

changed.

Click the OK button to update the set items.
Clicking the Cancel button will not update the set items.

The values of each address at factory settings are as follows:

IP Address : 192.168.1.100
Subnet Mask : 255.255.255.0
Default Gateway : 192.168.1.101
Port No. : 10000
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2) Notes:
e The IP address set here becomes enabled when both PE-ViewX and PE-Expert4 are
restarted the next time.
e Set the IP address set in PE-ViewX as the IP address to be used on your PC.

The detailed procedure is as follows:

Click Control Panel of the PC — Network and Sharing Center — Change Adapter
Settings to open the properties of the applicable network.

Select Internet Protocol Version 4 (TCPipv4), and confirm the IP address of the PC.

As shown below, change the values enclosed in red to the same values set in PE-ViewX.
Set the values enclosed in blue to values different than the values set in PE-ViewX.

Internet Protocel Version 4 {TCP/IPvd) Properties lilé,l

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate [P settings.

() Obtain an IP address automatically
i@ Use the following IP address:

IP address: 192 . 168 . 1 .71I:IS 7
Subnet mask: 255 ,255 255 0
Default gateway:
Set to the same values Set to values different than
set in PE-ViewX the values set in PE-ViewX
Figure 13: Internet Protocol Version 4 (TCPipv4) on PC

When starting up PE-ViewX, there may aniti-vius warning on TCIP/IP port.
There is no problem in operation, clear the error.
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3.3.2 Editor
The editor to edit source files, etc. can be set. The setting procedure is as follows:

Click Setting menu — Editor to start the following dialog.
In this dialog, set the path of the editor to be used.

@ Editor Settings Cx )

Editor Path:

C:¥Program Files {x86)%¥Yokka¥MNoEditc

Browsa... |

QK ][ Cancel |

Figure 14: Editor Settings Dialog

Click the Browse... button to select the editor to be used.

To edit a source file, etc., select the file from the Explorer window described later, and
double-click to start the editor.
Click the OK button to update the set items.

Clicking the Cancel button will not update the set items.
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3.3.3 Tool Buttons
The tool buttons displayed on the main window can be set. The setting procedure is as
follows:

Click the Setting menu — Tool button to start the following dialog.
In this dialog, select the tool buttons to be displayed.

i@ Toaol Button Settings = 28|

¥ Compile 4| Verify
¥ Download #| Inspector
| Executs | Memory
7] Stop 7] WAVE
oK ] [ Cancel |
Figure 15: Tool Button Settings Dialog

Click the OK button to update the set items.

Clicking the Cancel button will not update the set items.

The set contents will be reflected in the main window as shown below:

@ PE-ViewX = | B i

JOoszobk DRI BE AT

¥ Compile ¥Download P Execute  Verity  Dinspector fgMemory N WAVE Data Rec (%) PE-Meter

Figure 16: Tool Buttons Displayed on Main Window
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3.3.4 Compiler Path
First, it is necessary to set the path of the compiler and the library to be used. The setting
procedure is as follows:

1) Setting procedure

Click the Setting menu — Compiler — (Processor name) to start the following dialog.
In this dialog, set the path of the compiler and the library.

@ c6657 Compiler Settings (eS|

Compiler Path:

C:¥ti¥ccsvS¥tools¥compiler¥ce000_7.4.2¥bin

Browse...

C:¥ti¥pdk_C6657_1_1_2_ 6¥packages¥ti¥csl

CSL Path:

Browse...

Mathlib Path:

C:¥ti¥mathlib_cé6x_3_0_1_1

Browse...

i

I OK I [ Cancel \

Figure 17: Compiler Settings Dialog
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The settings are as follow:

Table 8: Settings of Compiler Setting Dialog
dems  feowems
Compiler Path This is for setting the compiler path.

Specify the [bin] folder.

The folder where the compiler (cl6x.exe) is saved.

CSL Path This is for setting the path of CSL (Chip Support Library).
Specify the [csl] folder.

The folder where csl.h is saved.

Mathlib Path This is for setting the mathlib (floating point arithmetic library).

Specify the [mathlib_xxxx] folder.

The following shows an example of setting a path when the compiler and library are installed
in the "c:¥ti" folder.

Compiler Path :

C: ¥ti¥ccsvb¥tools¥compiler¥c6000_x.X.x¥bin
CSL Path :

C: ¥ti¥pdk_C6657_x_x_x_x¥packages¥ti¥csl
Mathlib Path :

C: ¥ti¥mathlib_c66x_x_x_x_x

* The "X" represents the version information.

Click the OK button to update the set items.
Clicking the Cancel button will not update the set items.

2) Notes:
@ Use half-width characters only to set the path of the compiler and library.
Do not add spaces.

If a path includes full-width characters or spaces, it cannot be compiled normally.
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3.3.5 Copy Samples
The directory to copy samples of PEOS can be selected. Refer to 3.2 Copy Samples for
more details.

3.3.6 External Coupling
External coupling refers to introducing .txt files into PE-ViewX. Follow step 1-6 below for

external coupling.

1) First, enable external coupling. Go to Settings — External Coupling. The following
dialog is displayed.

@ External Coupling | = &J
| Enable
My 1D 1
| oK | | Cancel |
Figure 18: External Coupling

The following items are in settings.

Table 9: Settings in External Coupling

Item Contents

Enable Check: external coupling enabled
Not check: external coupling not enabled
My ID PE-View X ID. ltis fixed at “1”.

Click the OK button to refresh items.
Click the Cancel button to cancel any changes.

Click on Enable button to enable external coupling.
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2) Command
The external coupling allows a .txt file to give a command to PE-ViewX.

Available commands are as follows.

Table 10: List of available command
Command Content
fopen Creates and opens the specified file.

If file already exists, the file is overwritten.

fopena Creates and opens the specified file.
If file already exists, opens with append mode.

fclose Closes the current file.

read Reads the value of variable and writes it to the current file.
write Writes the value to variable.

wait Waits for the specified time.

until Waits until the value of variable matches the specified value.
execute Executes user program.

( Equivalent to click [Execute] button of PE-ViewX)

stop Stops user program.
( Equivalent to click [Stop] button of PE-ViewX)
exit Exits PE-ViewX.
rename Renames the file.
wave Sets the WAVE trigger and gets the WAVE data.
The WAVE data is saved to the current file.
dos Executes the specified string as MS-DOS Command.
output Writes the specified string to the current file.

There are a few rules for the command.

o upper and lower case words must be differentiated

o there must be a delimited between parameters

o the delimiter can either be in comma, half-width space, tab

The delimiter is described as M in the following descritption.
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fopen@Filename:

- Open specified file.

- Overite any existing file.

- Read command value is recorded in the opened file.

- In case when a folder path is specified, a file will be created.

- In case when a folder path is not specified, a file will be created in selected project
folder.

fopenaMFilename:

- Open specified file.

- The difference between fopen is, if any file is present, a new file will be added instead of
overwriting it (append mode)

fclose:

- Close existing file
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write lvariable name Bwrite value l(variable name Bwrite value):
- Write the value to the variable.

- (): specified multiple parameters.

- A maximum of 200 parameters specified in a line

- Equivalent to [Write] button in Inspector.

- For a smooth flow, insert “wait” or “until” command in between”write” commands.

Error occurs in the following condition:

o More than 200 parameters in a line.

o Specifying a variable name which is not in project.
o Writing a decimal value for integer.

o “wait” or “until” is not present in between “write” commands.

2 There are two ways to write to the linear array.
1)write Marray name B#write value#writevalue#write value

Writes the value from the top of linear array.

2)write Marray name[Index] M#write value#writevalue#write value

Writes the value from the specified index of linear array.

In write command, one element of the array is equivalent to one variable.

So values up to 200 elements can be written.

HWhen multiple parameters are specified, each data will be written, but not in the same

time. The operation is equivalent to [Write] button in [Inspector].
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read Mvariable name(Mvariable name):

- Read specified variable name, and write to the current file.
- (): specified multiple parameters.

- A maximum of 200 parameters specified in a line

- Equivalent to [Read] button in Inspector.

- For a smooth flow, insert “wait” or “until” command in between’read” commands.

Error occurs in the following condition:

o File is not opened.

o More than 200 parameters in a line.

o Specifying a variable name which is not in project.

o “wait” or “until” is not present in between “read” commands.

X There are three ways to read from the linear array.
1l)read Marray name

Reads the data from all element of linear array.

2)read Marray name[Index]

Reads the data from the specified index of linear array.

3)read Marray name[Index]@Length

Reads the data from the specified index of linear array for the specified length.
In read command, one element of the array is equivalent to one variable.

So values up to 200 elements can be written.

HWhen multiple variable names are specified, each data will be read, but not in the same

time. The operation is equivalent to [Read] button in [Inspector].

waitlvalue:

- wait in specified time, in msec. The value must not be smaller than 200.
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untilparameter value:

- The specified parameter waits to reach the assigned value.

Error occurs in the following condition:
o Stating a parameter which is not in project.

o Writing a decimal value for integer.

execute:
- Execute PE-ViewX

stop:
- Stop PE-ViewX

exit:

- Exit PE-ViewX

rename Moriginal file name Mnew file name:

- rename file.

- In case when fold path is not specified, the file of current selected project will be
renamed.
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wave Bvariable name B (variable name) B Type=trigger type B TrgCH=trigger channel
W Sampling=sampling period MRecord=record length I TrgPos=trigger position
ETrgLevel=trigger levelMEdge=trigger edge:

Set WAVE trigger and write the WAVE data to the current file.
This command is equivalent to [Run] button of WAVE window.
(): specified multiple variable names.

A maximum of 16 variable names can be specified in this command.

Error occurs in the following condition:
o File is not opened.
o Specifying a variable name which is not in project.

o “wait” or “until” is not present in between “wave” commands.
P [WAVE] window of PE-ViewX and this command are exclusive.
This command cannot be executed while [WAVE] window is running.

And [WAVE] window cannot be runned while this command is executing.

Setting items are as follows.

Table 11: List of setting item of wave command
ltem Content
variable name Specify variable names.

Up to 16 variables can be specified.

Type Specify trigger mode
Auto:  Auto mode

Single: Single mode

TrgCH Specify trigger channel

1to 16: 1 to 16 channel

17 . ext channel
Sampling Specify sampling period. (us)

The setting range is as follows.
5 to 10000: variable countis 1to 8
10 to 10000: variable count is 9 to 16
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Record Specify record length.
The setting range is as follows.
50 to 524288

TrgPos Specify trigger position by decimal. (0 to 100%)
For example, if you specify 50%, pre trigger time and post trigger

time are equal.

TrgLevel o Specify trigger level by decimal.( -4 billion to 4 billion )
0“TrgCH=17" means Ext channel.

In this case, trigger level is 0.5.(fixed)
o The following suffix can be specified.

G: Giga
M: Mega
k:  Kilo
m:  Milli
u:  Micro
n: Nano
Edge Specify trigger edge.

Rise: Rise Edge
Fall: Fall Edge

o Example is as follows.
wave HulEvEwEdwtEBType=Auto M TrgCH=1ESampling=10MRecord=10000 1
TrgPos=10% M TrgLevel=1.7 MEdge=Rise

o The output is as follows.
TrgTime(s), u, v, w, dwt
-0.001000, -7.356457e-002, 9.013488e-001, -8.263211e-001, -8.263211e-001
-0.000959, -1.980984e-001, 9.475856e-001, -7.491364e-001, -8.263211e-001

o The format of above output is as follows.
TrgTime(s) variable name (variable name)

Time value (value)
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Time value is as follows.
Auto mode:  Starts from 0.

Single mode: The index of trigger position is 0.

dos l’XXXX’:
Execute any string ( XXXX ) enclosed by single quotation (‘) as MS-DOS Command.

o Enclose with double quotation when specifying the path including space.
Example)

dosl’cd “C: \Users\1115\folder 17

o Specify “&&” between commands when writing multiple commands.

Example)
dosWl’cd “C: \Users\1115\folder 1”7 && copy test.txt “.\sub\test.txt”

Multiple commands stop if the return value of any command is other than 0.
o Project directory is regarded as current path if you don’t specify the path explicitly.

o Only the following MS-DOS commands are supported because those are tested.
Other MS-DOS commands are not supported, so use them at your own

responsibility.

cd/ copy/ del/ dir/ fc/ find/ mkdir/ sort/ pipe function/ redirect function

[/ launching bat file

output l’XXXX’:
Write any string( XXXX ) enclosed by single quotation (‘) to the current file.

This command can be used as outputting comment.
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3) Output File

Method of extracting output file from PE-ViewX and external coupling PE-ViewX:
Input file to PE-ViewX: InputToViewX_1.txt

Output file from PE-ViewX: OutputFromViewX_1.txt

Input or output files are objects from selected project folder.

External Coupling

[External Tool]
@ Write temp file
@ Name as “InputToViewX_1.txt”

[PE-ViewX]
@ Write temp file
® Name as “OutputFromViewX_1.txt”

[PE-ViewX]
@ Load “InputToViewX_1.txt}, delete

[External Tool]
® Load “OutputFromViewX_1.txt", delete

PE-ViewX
Figure 19: File Input/Output
The explanation of the above is as follow:

@ The external tool will generate a temporary file with commands to PE-ViewX. The
commands include opening and closing of files, reading and writing of variables.

@ When the temporary file is created, it will be named as “InputToViewX_1.txt”.

@ The contents will be loaded after “InputToViewX_1.txt” is named in project folder. The

temporary file will be deleted.

@ PE-ViewX executes the commands in “InputToViewX_1.txt". the following commands

need to be present in the file:

fopen “temp file name”
Arbitrary commands

fclose
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rename “temp file name” OutputFromViewX_1.txt
At the point of executing fclose, temporary file creation is completed.

® At the point of executing rename, temporary file will be renamed to
“OutputFromViewX 1.txt". When all the commands are executed,
“OutputFromViewX_1.txt” will be created in project folder.

® The external tool also monitors any changes to the file.
And the external tool loads after “OutputFromViewX_1.txt" is generated.
After that, “OutputFromViewX_1.txt” needs to be deleted by the external tool.
The external tool determines the next commands based on “OutputFromViewX_ 1.txt”
and issue a command to PE-ViewX. (returns to D)
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4) Sample

The following shows a sample of commands in PE-ViewX. The contents are executed in
PE-ViewX.

fopen TmpOutputFromViewX_1.txt
execute

write Start_Flg 1

wait 500

read iw uw vw

fclose

rename TmpOutputFromViewX_1.txt OutputFromViewX_1.txt

The sample follows these operations.

Open temporary file “TmpOutputFromViewX _1.txt”
Execute user program

Write “1” to parameter “Start_FIg”

Wait 500msec

Read parameters “iw, uw, vw” from user program. The data will be recorded to

©@® 0o

temporary file

Close temporary file

Q@

Rename temporary file to output file “OutputFromViewX 1.txt” to external tool

5) Time Out Processing

In case of no response from PE-ViewX after a certain time period, the external tool can
perform timeout processing. The external tool will send a new file “InputToViewX_ 1.txt” to
PE-ViewX. When there is a new file sent to PE-ViewX, the presently executed commands

will be terminated, and executed the commands from the new “InputToViewX 1.txt".

6) Error Porcessing
If an error occurs during command processing on PE-ViewX, the error contents will be
displayed in project folder as “error.txt”. When the external tool detected “error.txt”, the errors

are processed and the file will be deleted.

7) Sample Files from Excel
The example below shows an external coupling with an excel spreadsheet. It is created with
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similarities to Inspector. Excel will first create a file, PE-ViewX will read the file and display

acquired data. The operation is in continuous mode, “Start” to begin and “Stop” to stop.
- Write a value to [D7] StartFlag
- Read [D10] StartFlag

- Read [D11] Counter

“TestErr” is for error commands, “error.txt” will be created.

A BE C 8] E F G I
1
2 Project folder : C ¥ WA ¥ Bt Tools¥test external couglin |
Start x Vi phing
3 ® 4 Excel Command 1
¢51 @ Stop Excel Status 0
a] Write Values
7 @ TestBr | [star g 1
g
3 Read Values
10 Start_Flg -1
11 Counter 22293
12
13
Figure 20: Sample File in Excel

2% Before using Excel files, perform the following.Excel
A) For this sample, use “SampleExcelVBA.xlsm” which is present

“test_external_coupling.prj” for Download and Execute in PE-ViewX.

B) Set path for project folder in [D2].
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3.3.7 Offset of timeout
The offset of communication timeout for PE-ViewX and PE-Expert4 can be set separately.

Communication timeout occurs in the following cases.

[PE-ViewX]

PE-ViewX issues polling command every few seconds.

And PE-ViewX issues data request command when executing WAVE and Inspector, etc.
Communication timeout of PE-ViewX occurs when those commands have no response from
PE-Expert4.

[PE-Expert4]

PE-Expert4 waits for any command from PE-ViewX.

Communication timeout of PE-Exert4 occurs when no command is received from PE-ViewX
for few seconds.

By setting offset of timeout, time until timeout occurs is extended.
Offset value of PE-Expert4 is saved to Flash ROM, so this value is retained even when

turning off PE-Expert4.

[Settings] menu > Click [Offset of Timeout] to display the below dialog

@ Offset of Communication Timeout L&J

PE-Viewx: b & i=)

PE-Expertd: |3 2 =)

| 0] 4 | | Cancel |
Figure 21: [Offset of Communication Timeout] Dialog
Settings items are as follows.

Table 12: List of settings items
Iltems Context
PE-ViewX Set the offset value of PE-ViewX.

Value can be set 0 to 20(s).

PE-Expert4 Set the offset value of PE-Expert4.
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Value can be set 0 to 20(s).

3.3.8 Data Table

Data Table function downloads data table defined by *.csv file to RAM of PE-Expert4.
RAM address is 0x81900000 to Ox81ffffff. ( Up to 7M byte )

User program can refer to the data table like torque map etc.

Data table is downloaded only to RAM, so data is cleared when turning off PE-Expert4.

[Settings] menu > Click [Data table] to display the below dialog.

@ Data Table Settings l-zhj

Tvpe:

Float 4 Bwie -

Path:

Ci¥d_drive¥Project¥PE-Expertd¥PE_VWiew Source#P EView_Projec

Browse ..
[ Do load ] | Cahcel |
Figure 22: [Data Table Settings] Dialog
Figure 23: List of settings items of data table
ltems Content
Type Specify the data format of data table.

Data table is downloaded with little endian.

The format can be selected from the following.

Unsinged Integer X Byte: Values separated by comma are
interpreted as unsigned decimal
number.

Signed Interger X Byte: Values separated by comma are
interpreted as signed decimal
number.

Hexadecimal X Byte: Values separated by comma are
interpreted as hexadecimal

number.

Float 4 Byte: Values separated by comma are
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interpreted as single-precision
floating-point number.
If no value is specified between commas, it is interpreted as
0.

Path Specify *.csv file of data table path.
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3.4 Project Settings

This section describes the following items for setting a project.
- Create
- Open
- Copy

- Properties

3.4.1 Create
1) How to create a new project
Click the Project menu — Create to start the following dialog.

To create a new project, set the necessary information in this dialog.

@ Create Project @
Type ches7 -
Location

Browse... |

Mame

Library Version 1_21 -

[] Step Confirm

[ OK l[ Cancel |

Figure 24: Create Project Dialog
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The setting items are as follows:

Table 13: Setting Items of Create Project Dialog
Type Selects the processor.
Location Sets the path where the project is to be created.

Directly enter the path, or select from the Browse... button.

Name Sets the project name.
Library Version Selects the version of the PE library to be linked.
Stop Confirm Enable: When the Stop button is clicked, a confirmation message

on whether to stop the program will be displayed.
Disable: When the Stop button is clicked, the program will stop

without displaying any message.

Click the OK button to create a new project.
Click the Cancel button to cancel the creation.
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2) Example of creating a new project
As a reference, create a new project with the following settings.

Type : €6657
Location : c:¥MywayPlus¥project¥sample_1
Name : sample_1

Stop Confirm : Disable

@ Create Project ﬁ
Type ce637 -
Location

C:¥MywayPlus¥project¥sample_1

Browse...

Narme sample_1

PEOS Wersion 1_00 -

[] Stop Confirm

Cancel

Figure 25: Create Project Dialog (sample_1 Project)

After the items are set, click the OK button.
A new sample_1 project will be created.

The following files will be created automatically in the sample_1 folder.

Table 14: Files Created Automatically
sample_1.prj The project file for saving the project information.
sample_1.c The source file where the MW_main() function is described.
sample_1.cmd The linker script file used when linking.
linker_image.rmd The configuration file used to create download files.
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As shown below, the file structure of a newly created project will be displayed in the
Explorer window.

Explorer 3 x
4 zample_1
P Source
zample_1.c
p Inchde
HPROJECT PATH)
HPEOS PATH¥nc
BCOMPILER_ PATHY . #¥inchde
BCSL_PATH)
FMATHLIB_PATH® in:
HMATHLIB_PATH¥packaees
BICSL_PATHRE ¥ .
4 Object/Lbrary
FPEDS P ATH b¥ mwicd |b
HMATHLIE_PATH b¥mathlib ac6b
BCOMPILER PATHY #Ib%t=6E00_ek lib
HCSL_PATHE Bt ool ashib
HCSL_PATHE B celinte achf
4 Cionfieuration
zample_1.cmd
4 Mode

Monitor Mode

Figure 26: sample_1 project displayed in Explorer Window

As shown in the above figure, the PE library required for compiling, and CSL library, etc. are
linked by default.
Similarly, header files of the PE library and CSL, etc., are also referenced by default.

In this step, clicking Compile of the tool buttons will display the compile log in the Console
window as shown below.

It shows that the compiling was successful.
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_/ Console ] - !
Search: | |

Ci¥d_drive¥t ooy b¥tools¥compiler¥cG000_7 4. 2¢bin¥c |G —myvBE00 —g —depl= mber ——
preproc_with_compile ——diag_warning=225 ——abrFeabi 02 -i G;"Myway;"prmectfsample I :
d_drive/project/PE-Expert 4/PE_View Source/PE\ViewH Pru:ujeu:t13|]E15ax"PEV|ew}{ PrDJec:ﬂEEIHEaf
PEView/F Evien bns/Felkase,/P EOS/ChE67/1_004inc” —1" G d_drive/tifooey B/ toole oo mpiler /
cB000_7.4.2/bin Shclude™ -i"C/d_drive/ti/pdk SEE57_1_1 ZEfpac:kagea.-"tu"csl" =i G/ d_drive/tiS
mathlib cBfix 30 1 1/nc” -i"CAd drwe;"tlfmathllb chfx 3 0 1 1/packazes” -i"Co/d drivedtis

pdk_GERE?_1]1_2 6/packases tifesl/ A7k sample_l &

ch667_make sbl zample_l.azm zample_1@sh|
make_typ zample_| tmp@@ zample_1tvp

Co¥d drive¥t ¥ccsv5¥tmls¥cump|ler¥u:ﬁ|]|]ﬂ T4 2¥bn¥c|ﬁx -0 zample_1.ob) ——run_linker —
rom_madel ——map_file=sample_1.map —l=0%d_drive¥ps P E-Expert 4%PE View Source
¥PEViEw_Projpct 1308152¢P E\fiew F‘rnject 1 SIJE 1 5a¥PEUEW}{¥PEUEWWbIH¥H§|EaSﬁ¥P EO&E#cRART
¥1_00%¥ib¥mwiod lib C¥d_drive¥t ¥mathlib_difi=_3 0_1_1¥lib¥mathlibasff C¥d drive¥t¥oosyi¥tools

Ycompiler¥cB000_7 4 2%bn¥ ¥lb¥rtshE00 el b~ C:¥d drivedt Bpdk CEEE? 11 T G¥packases¥ti¥cel¥lb
¥ticelasfb Cid drivedt ¥pdk CEEE?_1_1 2 i¥packages¥tidcel¥ib¥tics | ntc.aefib —l=samplke_1cmd —-
zero jnit=off —-output_file=zample_1.out

<Linkne>

"zample_l crd”. line G5 warning no matchine section

“zample_l cred”, line 70: warning no matchine section

Ci¥d drive¥t Bocsy b¥tools¥compiker¥c6000_7 4. 2¢bn¥hexby —arder L [nker_image.rmd sample_1out
Tranzlating to A3 CI-Hex format

“zample_l out”  ==» text (BOOT LOAD)

“zample_lout” ==} cinit (BOOT L&D

Ci¥d_drive¥t Bocey B¥tools¥compiker¥cG000_7 4 2¢bn¥nmbix —a zample_lout Trzample_1all=wm
make_def sample_1 tvp C:¥d drive¥project¥PE-Expert 4¥PE_View Sour ce¥P EView Project 1308 15a

¥PEV e _Propect 1308 152#P EView ¥PEView ¥bin¥Releaze¥ PEOS¥CHBh ¥ 1_00¥config¥ Tvpe.cfe
zample_1.all zvm

Compike OF
R AR A A

Figure 27: Compile Log displayed in Console Window

Do not modify the sample_1.prj/ linker_image.rmd file during development.

The sample_1.cmd file will automatically be updated each time a compile is executed.

For cases where a different compilation option is used, set the automatic update function of
the batch file to disable, then manually modify the sample_1.cmd file.

See "Chapter 4 Sub Windows" for how to disable the automatic updating function of a batch

file.
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3.4.2 Open

Click the Project menu — Open to open an existing project.

As shown below, the Select File dialog will be displayed. Select the project file (*.prj) of the

project to be opened.

In the following example, a sample [tutor] project included in the PE library is opened.
(C:¥MywayPlus¥PE-ViewXaa¥PEOS¥c6657¥a_bb¥sample¥tutor)

aa... version of PE-ViewX
a_bb... version of PEOS

@ Select File

2| Recent Places
- Libraries

18 Computer
&, TIo58E6W0A (C:)

9‘ MNetwork

@n\:}-v| . PEOS » 6657 » 121 » sample » tutor - |¢?|| Search tutor p'
Organize - MNew folder =+ [l .@.
Y Favorites MName . Date medified Type
Bl Desktop || tutor.prj 11/15/201312:33 ... PRI File
4 Downloads

4|

File name: tutor.prj

n | 3

~ |Project File - |

| Open |v] | cance |

Figure 28:
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When the [tutor] project is opened, the following screen will be displayed.

-

PE-ViewX User's Guide
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@ PE-ViewX
Project Window Settings Help
1Compile i'DcrwnIDad P Execute H Stop o Verify plnspt
Explorer X Inspectorl
rl tutar . .
Source File Option
Include Address E Read Value
Object/Librany u O
Configuration
4 Mode
Maonitor Mode
" Console
Figure 29: Completion of Tutor Project Selection
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3.4.3 Copy

Click the Project menu — Copy to start the following dialog.

To copy the currently selected project, select the path of the copying destination in this
dialog.

@ Copy u

Location
| OK | [ Cancel ]
Figure 30: Copy Dialog
The settings are as follow:
Table 15: Setting Items of Copy Dialog

Location Set the path of the copy destination of the project.

Directly enter the path, or select from the Browse... button.

Click the OK button to copy a new project.
Click the Cancel button to cancel the creation.
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3.4.4 Properties
Click the Project menu — Properties to start the following dialog.
The properties of the currently selected project will be displayed.

r B
@ Properties (]

Type ches7?

Location

C:¥MywayPlus¥PE-ViewX1.1¥PE-ViewX¥PEQ!

Name tutor

Library Version 1_20 v

[[] Stop Canfirm

| OK | [ Cancel l
Figure 31: Properties Dialog
The settings are as follow:
Table 16: Display Items of Properties Dialog
Type Displays the processor
Location Displays the project path
Name Displays the project name
Library Version Displays the version of the linked PE library.
It can be changed.

Stop Confirm Enable: When the Stop button is clicked, a confirmation message

on whether to stop the program will be displayed.
Disable: When the Stop button is clicked, the program will stop
without displaying any message.

It can be changed.

Click the OK button to reflect the changes.

Click the Cancel button to cancel the creation.
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3.5 Editing Source Files, Etc.
This section describes the editing method of a source file, etc.

The file which constitutes a project can be managed from the Explorer window.

Explorer 3 x
4 tutor
4 | Source
a | Ihchde
| $PROJECT_PATH)
) BPEOS PATHM G
| BCOMPILERPATHE ¥inclde
) BGSLPATHY
&
|
|

FMATHLIE_PATH®inc
FMATHLIE_PATH¥packages
FOSL PATHR ¥
) Object/Library
|| Gonfieuration
4 Mode
Monitor Mode

Figure 32: Explorer Window

The structure of the Explorer window is as follows:

Table 17: Display Items of Explorer Window
dems  eomens
Project Root directory.
Displays the following items which constitute a project.

Source Displays the source file.
Include Displays the path of a header file, and the header file in the list.
Object/Library Displays the library to be linked and the object file.
Configuration Displays the batch file and linker script file used for compiling.
Mode Displays the execution status of the project.
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3.5.1 Editing Source Files

As shown in the above figure, all the files which constitute a project are displayed in the
Explorer window.

The source file of a project is displayed in Source.

Double-clicking the Source file starts the editor set by clicking the Setting menu — Editor

and allows the source file to be edited.

3.5.2 Adding Source Files
There are two methods for adding source files.

Both methods are executed from the context menu of Source.

Explorer o x
r tutar

Sour--
Incid Add File

Obse Add Folder

Caony
4 Mode Refresh
Monitor Mode
Figure 33: Source Context Menu

(i) How to add from Add File

Right-click [Source] to display the context menu.

Click Add File to start the file dialog.

Select the file to be added to a project in this dialog. The file will be added as a source file.

The file of other folders besides the project can also be added as a source file.

(i) How to add from Update
Right-click [Source] to display the context menu.
Select Update to add all ¢ source files (*.c) existing in the project folder to the project as

source files.
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3.5.3 Adding Reference Destination of Header Files
To add the reference destination of a header file, follow the procedure below:

Right-click Include — select Add Folder — add the folder of the reference destination from

the folder dialog.

Explorer o x
4 tutar
Source
y Includ
g Add Folder
8( Refresh
&( —
Figure 34: Include Context Menu

See "Chapter 4 Sub Windows" for the details of the Explorer window.
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3.6 Compiling

This section describes how execute a compile.

Click Compile of the tool buttons to execute a Compile.

All the files are recompiled each time a compile is performed.

The compile log is displayed on the Console window.

Even while the Console window is closed, when Compile is executed, the Console window
starts automatically, and displays the log.

When the compiling is successful, "Compile OK" will be displayed as follows:

" Console -
Search: | |

“tutorcmd”, Ine T0: wmarnne: no matching section

C¥d_drive¥t Bocey b¥tools¥compiler¥cG000_7 4. 2¥bin¥hex fix —arder L linker_image.rmd tutor.out
Tranzlating to BSCI-Hex format...

“tutarout” == text (BOOT LOADY
“tutorout”  ==r aswich (BOOT LOAD)
“tutorout” ==y chit  (BOOT LOAD)
“tutorout” == const  (BOOT LOAD)

“tutorout” == text 2 (BOOT LOADD
Ci¥d_drived¥t Bocsy B¥tools¥compiker¥cG000_7 4. 2¥bn¥nmbx —a tutarout  DHutor.allsvm
make_def tutor tvp G¥d drive¥project¥P E-Expert £2PE_View Sour ce¥PEView Project 1308153

¥F‘E‘-.Fie|i.m}{_Pr|:uject 1308152%P EView¥PEViewx¥bin¥ Feleace¥PEQOS¥c 60 T¥ | _10¥confie¥ Tvpe.ofe
tutor all_swem

Compile OF

R R R R R R

Figure 35: Display When Compile is Successful
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When an error occurs, "Compile Failure” will be displayed as follows.
The location of the error will also be displayed. Solve the problem, and then execute a

compile again.

" Console - X
Search: | |

Ci¥d_drive¥t Bocey B¥tool=¥compiker¥cG000_7 4 2$bn¥clfx -mviE00 - —deplay & n

preproc_with compilke ——diag_marnine=225 —abFeabi —02 -j O;"Mywayfpru:ujectftutur - Ofu:l drwe;"pru;ect;’
PE-E:xpert4/PE View SDurcefPE‘-.-rew}{ Praoject 1308152/ PEV ew_Project 1308152/ PEView/ P E‘-.-rew}{:"bnf
Rekase/PEOS 6T/ 1 00 /ne” -i" G/ drweftlfccwﬁftuulafcurrpllerfcﬁﬂ[l[l 14200 Ainchde” -GS
d_drive.tipdk GEEET 1T 2 B/packages/tifesl —i"G/d drive/ti/mathlib cfifix 3 01 1/inc” —i"Go/d_drive/ti
mathlib_cffx_3 0_1 1/packages” -"C:Ad drwe,-"tlfpdk CEERY 1.1 2 Gfpackaeestifcsld 7.7 —k tutorc
“tutarc', lne 26 error #66: expected a’

1 error detected n the compilation of “tutor 2™

Fr Gampilation failre

kb ook kR kR Rk kR kR kR

Campik Failure
e 8 3 T 2 2 e

Figure 36: Compilation Error Display

* During a compile, the compiling is performed in the EABI mode of the ¢c6000 compiler.

The following types are used in the EABI mode.

Table 18: EABI Mode Type

Types Size
char 8bit

unsigned char 8hit

short 16bit
unsigned short 16bit
int 32bit
unsigned int 32hit
long 32hit
unsigned long 32hit
float 32bit
double 64bit
pointer 32bit
enum 32bit
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3.7 Downloading

3.7.1 Executing Download

This section describes how to execute a download.

On downloading a developed program, it is written to PE-Expert4.
It allows the developed program to be executed on PE-Expert4.

Click Download of the tool buttons to execute a download.

The target.btbl file is used for downloading.
This is a file of the program code and data, and is created during a compile.

During a download, the following progress dialog will be displayed.

Downloading

Accomplished 149%

Cancel |

Figure 37: Download Progress Display

This progress status shows how much download data has been transmitted to PE-Expert4.
The download can be cancelled by clicking the Cancel button unless the download has
already been completed.

When the progress status reaches 100%, "Flash Writing" and "System Resetting" will be
displayed.

While these items are displayed, writing of the Flash rom to PE-Expert4 and resetting of the
system are being performed, so the download cannot be cancelled. The Cancel button will
be in the disabled state.

Do not turn OFF the power supply of PE-Expert4 during this period.

When the download is completed, the dialog closes automatically. “Download Succeeded”
will be displayed on the Console. If [Inspector]/[WAVE]/[Data Recorder] is opened before
download, the new values will be refreshed in the windows.

The Console will display:
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“Variable Information in Inspector Updated”
“Variable Information in WAVE Updated”

“Variable Information in Data Recorder Updated”
After the download is completed, the program can be executed without restarting.

3.7.2 Notes

e Note that the following functions will stop automatically during a download.

- If Auto Refresh of Inspector is enabled, it becomes disabled. However, the setting returns
to enable after the download is completed.

- While Wave is running, the status changes to Stop.

e During program execution, download cannot be executed.

e During data recording, download cannot be executed.
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3.8 Verify

3.8.1 Executing Verify

This section describes how to execute the verification.

Verify is for confirming whether the program and data written in PE-Expert4 conform to the
contents of the target.btbl file in the project folder.

Click Verify of the tool buttons to execute the verification.

During the verification, the following progress dialog will be displayed.

Werifying
Accomplished 22%
(sl |
Figure 38: Verification Progress Display

This progress status shows how much data for verification has been transmitted to
PE-Expert4. The download can be cancelled by clicking the Cancel button unless the
verification has not been completed.

After the verification is completed, the execution results will be displayed.

When the verification is successful, the following dialog will be displayed.

s

Verify OK

Figure 39: Display When Verification is Successful
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When an error occurs, the following dialog will be displayed.

=

8 Verify Error

File and flash don’t match

Figure 40: Verification Error Display

3.8.2 Notes

e Note that the following functions will stop automatically during verify.

- If Auto Refresh of Inspector is enabled, it becomes disabled. However, the setting returns
to enable after verify is completed.

- While Wave is running, the status changes to Stop.

e During program execution, verify cannot be executed.

e During data recording, verify cannot be executed.
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3.9 Execute/Stop
3.9.1 Execute/Stop Functions
This section describes the function of Execute/Stop.

Click Execute of the tool buttons to execute the program downloaded to PE-Expert4. Click
Stop to stop the program.
The program is executed from the beginning each time Execute is clicked.

The execution status of the program is displayed in Mode of the Explorer window as shown
below:

Explorer 1 x
4 | tutor

[ | Source

) hclde

| Object/Lbrary

I | Confieuration

4 Mode

Monitar Mode

Figure 41.: Running Status Display

The contents displayed in Mode are as follows:

Table 19: Mode Display Contents
Monitor Mode The user program stopped. Monitor Mode

Target Program Running | The user program is running. The _
display will be blinking.

Disconnected The LAN is not connected. Dizconnected

Cannot Connect No response from PE-Expert4. Cannot Connect
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3.9.2 Notes
e |[f FPGA board is used in PE-Expert4, an internal communication error may occur. In
Mode, “EMIF ERROR has occurred” will be displayed. Refer to FPGA manual for further
details
e PE-Expert4 is working on stand alone mode.
Standalone mode — PE-Expert4 executes program which has been saved into the Flash
rom. Program execution begins with Execute. To perform this mode, OFF bit2 of SW9 on
MWPE4-C6657. Refer to “4.9 Standalone Mode” for more details.
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3.10 Debug Functions
This section describes the debug functions.
The following functions are provided in PE-ViewX to debug control programs.

Each function is provided in the form of a sub window.

Table 20: Debug Functions
Memory Displays the contents of the memory of the specified address.
Inspector Reads/writes the specified parameters.
WAVE Displays the waveform of the specified parameters in real time.

Performs an FFT analysis of the read waveform data and displays the
data.

Data Recorder | Displays the waveform of the specified parameters.

Save the data of parameters

There are two methods to debug this function:
- Start the applicable sub window from the tool button.
- Click the Window menu — Display Window to start the applicable sub window.

For Memory and Inspector, up to three sub windows can be started at once.
See "Chapter 4 Sub Windows" for the details of the functions of each sub window.
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Chapter 4 Sub Windows
This chapter describes the functions of the sub windows which constitute PE-ViewX.

4.1 Explorer Window
The Explorer window is for managing the files which constitute a project.
Addition, deleting, editing, etc. of source files can be performed from this window.

Click the Window menu — Display Window — Explorer to display the following window.
Explorer 3 x

o
P Source
tutorc
p Ihchide
SPROJECT PATH)
BPECS PATHMnc
FICOMPILER PATHE. ¥inchide
BCGSL_PATH)
HMATHLIE_PATHinc
HMATHLIE_PATH¥packazes
BCSL_PATHE ¥..
4 Object/L brary
$PECS P ATH¥GbY mwicd Ib
$MATHLIE_PATH¥Ib¥mathlib a=66
BCOMPILER_PATHY #¥Ib%rt =6600_ek lib
BCSL_PATHEILE ti cal ashb
MCSL_PATHRE¥ticslintc a6
4 Confeuration
tutor bat
tutor cmd
4 Mode

Monitor Mode

Figure 42: Explorer Window

Table 21.: Display Items of Explorer Window
Items Contents
Project Root directory which displays the following items from a project.
Source Displays the source file.
Include Displays the path of a header file, and the header file in the list.
Object/Library Displays the library to be linked and the object file.
Configuration Displays the batch file and linker script file used for compiling.
Mode Displays the execution status of the project.

Double-clicking the files in Source, Include and Configuration starts the files from editor, and
allows them to be edited.

The following describes each item of the Explorer window.
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4.1.1 Project
This is the root directory of a project.

While the cursor is placed on the project, the following operations can be performed.

@ Context menu
Right-click to display the following context menu.

Explorer 3 x
4 | tutor
o Delete Project
I
: : Property
i | Configuration
4 Mode
Monitor Mode
Figure 43: Project Context Menu

The items of the context menu are as follow:

Table 22: Project Context Menu
Delete Project Deletes the project from the Explorer window.
This process is just for closing from PE-ViewX, and there is no effect on

the file system.

Properties Displays the properties dialog.

@Delete key
This key executes the same process as Delete Project of the context menu.
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4.1.2 Source

This function displays the source files which constitute a project.

The source file and subfolder can be displayed in Source as shown below:

Figure 44

y Source
tutarc
zub folder

[When the cursor is placed on Source]

Source File and Subfolder

While the cursor is placed on Source, the following operations can be performed.

@ Context menu

Right-click to display the following context menu.
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4 tutor
Sour--
Incid Add File
Oble  add Folder
Caon

4 Mode Refresh
Manitor Mode
Figure 45: Source Context Menu
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The items of the context menu are as follow:

Table 23: Source Context Menu
Add File Adds a source file to a project.

The file dialog will be displayed. The following processes can be

performed from this dialog.

- Select an existing source file to add to a project.

- Create a new source file to add to a project.
Follow the procedure below:
Select Create in the file dialog — select Text Document — select the
newly created text file to rename the source file (*.c/*.asm) — place
the cursor on the source file and right-click to add to a project.

Add Folder Adds a subfolder to Source.

This folder is a virtual folder, and is not created in the file system.

Update Adds all the source files (*.c/*.asm files) in the project folder to a project.
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[When the cursor is placed on a source file in Source]
While the cursor is placed on a source file in Source, the following operation can be
performed.

@ Context menu

Right-click to display the following context menu.

Explorer B x
4 | tutor
4 | Source
t

| Delete
b ) InclidE
i | Object/Library
i | Configuration
4 Mode

Monitor Mode

Figure 46: Context Menu of Source File in Source

The items of the context menu are as follow:

Table 24: Source File Context Menu

Delete File Deletes a source file from a project.

When deleting, whether to delete from a project or the file system can be
selected.

@Delete key
This key executes the same process as Delete File of the context menu.
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[When the cursor is placed on a subfolder in Source]
While the cursor is placed on a subfolder in Source, the following operation can be

performed.

@ Context menu
Right-click to display the following context menu.

Explorer o x
4 | tutor
4 | Sourcs
tutar.c
e
L) Incl Delete
) OBl add Folder
). Con
4 Mode Add File
Monitor Mode
Figure 47: Context Menu of Subfolder in Source

The items of the context menu are as follow:

Table 25: Subfolder Context Menu
Delete Folder Deletes a subfolder from a project.

During this process, the source file in the subfolder will also be
deleted from a project.

There is no effect on the file system.

Add Folder Adds additional subfolders to a subfolder.

This folder is a virtual folder, and is not created in the file system.

Add File Adds source files to a subfolder.

@Delete key

This key executes the same process as Delete Folder of the context menu.
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4.1.2 Include
This function displays the header path of the project being referred to. The following is

displayed.

4 | Ihclde

| HPROJECT_PATH)

.| $PEOS P ATHMhc

[ FCOMPILER_ PATHYE. ¥inchlide

) HCSLPATH)

(B FMATHLIE_FATH%inc
| BMATHLIE_PATHMpackaees
| BCSLPATHE ¥

Figure 48: Structure of Include

The contents of the environment variables displayed in the above figure are as follows:

Table 26: Contents of Environment Variables

PROJECT_PATH Refers to the project path currently selected.
PEOS_PATH Refers to path of the PE library in which the currently selected

project is linked.
COMPILER_PATH Refers to the path of the "Compiler Path" set by clicking the

Setting menu — Compiler — (Processor name).
CSL_PATH Refers to the path of the "CSL Path" set by clicking the Setting

menu — Compiler — (Processor name).
MATHLIB_PATH Refers to the path of the "Mathlib Path" set by clicking the Setting

menu — Compiler — (Processor name).
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As shown below, clicking the folder of the header path displays all the header files (*.h) in
the folder.

Double-clicking the header file starts the editor and allows it to be edited.

4 Inchide
HPROJECT PATH)
a4 | WPECS_FATHM

CHERT_CAM_LIBh
CHERT_UART _LIBH
czl?_ntoh

mwntc. h

riod b

rtnisc h

i _jic_eepramh
e plat for mh
timer_|b.h

tvpeh

ozl intch

_czl? intcResource b

Figure 49: Header File in Header Path
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[When the cursor is placed on Include]

While the cursor is placed on Include, the following operations can be performed.

@ Context menu

Right-click to display the following context menu.

Explorer o x
4 | tutor
I | Source
4 | |r.-.l...-.l
Add Folder
Refresh
| 1=
Figure 50: Include Context Menu

The items of the context menu are as follows:

Figure 51: Include Context Menu
Add Folder Adds the header path of the project to be referred to.
Update Updates the display of the header file in the header path.
Displays all the header files (*.h) in the header path.
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[When the cursor is placed on the header path in Include]
While the cursor is placed on the header path in Include, the following operations can be
performed.

@ Context menu
Right-click to display the following context menu.

Explorer
4 | tutor
I ) Source
4 | Include
S(PROJECT_PATH)

U Y el B e o O

Delete

Move Down

|
|
|
b Move Up
).}
|
| =lsl FATHRLC

Figure 52: Context Menu of Header Path in Include
The items of the context menu are as follow:

Table 27: Header Path Context Menu

Delete Folder | Deletes the header path from a project.
There is no effect on the file system.
Raise Raises the priority of the reference, when multiple header paths are
registered.
Lower Lowers the priority of the reference, when multiple header paths are
registered.
@Delete key

This key executes the same process as Delete Folder of the context menu.
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4.1.3 Object/Library

This function displays the object files and library files linked to a project. The following is
displayed.

p Cbjects/L brary
$PEDS P ATHM¥lib¥Main obj
HPEOS P ATHY 0¥ mwiod |b
HMATHLIE_PATH¥|b¥mathlb aefib
HCOMPILER PATHY. ¥lb¥rt 26600 ek lib
HCSL_PATHMIIBE ticsl acbh
FCSL_PATHYRIE ticslinte 266

Figure 53: Structure of Object/Library
The contents of the environment variables displayed in the above figure are as follows:

Table 28: Contents of Environment Variables
Environment Variables | Contents

PEOS_PATH Refers to path of the PE library in which the currently selected
project is linked.

COMPILER_PATH Refers to the path of the "Compiler Path" set by clicking the
Setting menu — Compiler — (Processor name).

CSL_PATH Refers to the path of the "CSL Path" set by clicking the Setting
menu — Compiler — (Processor name).

MATHLIB_PATH Refers to the path of the "Mathlib Path" set by clicking the

Setting menu — Compiler — (Processor name).
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[When the cursor is placed on Object/Library]

While the cursor is placed on Object/Library, the following operation can be performed.

@ Context menu

Right-click to display the following context menu.

4 l Ghjecul i
S(PE Add File
& (FEUSFETHIMDTTMOE DT

Figure 54: Context Menu of Object/Library
The items of the context menu are as follows:

Table 29: Object/Library Context Menu

Add File Adds object files and library files to be linked to a project.
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[When the cursor is placed on a file in Object/Library]

While the cursor is placed on a file in Object/Library, the following operations can be
performed.

@ Context menu

Right-click to display the following context menu.

Explorer o x
4 | tutor
b Sourcs
b ) Include
4 | Object/Library
S(PEOQS_PATH)Iib'Main.obj
S(PEOQS_PATH)ib\mwiod lib

st Delete ; i
S elf lib
(i Move Up
st Mowve Down
p ) Co
Figure 55: Context Menu of File in Object/Library

The items of the context menu are as follow:

Table 30: Context Menu of File in Object/Library
Delete File Deletes the object files and library files linked to a project.
There is no effect on the file system.
Raise Raises the priority of the link, when multiple files are registered.
Lower Lowers the priority of the link, when multiple files are registered.
@Delete key

This key executes the same process as Delete Folder of the context menu.
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4.1.3 Configuration
This function displays the linker script files and batch files for compiling that are used during

a compile. The following is displayed.
4 | Confeuration
tutor bat

tutar cmd

Figure 56: Structure of Configuration

The contents of the files displayed in the above figure are as follows:

Table 31: Contents of Configuration File
* bat Batch file for compile
*.cmd Linker script file

[When the cursor is placed on Configuration]
While the cursor is placed on Configuration, the following operation can be performed.

@ Context menu
Right-click to display the following context menu.

Explorer o x
4 | tutor

I ) Source

) Include

| Object/Library

F] I’ r"nrrlelmﬁnn
v Generate Batch File Automatically

Figure 57: Configuration Context Menu

The items of the context menu are as follows:

Table 32: Configuration Context Menu
Create batch file Enable: Automatically creates a batch file for each execution of a

compile based on the current file structure.
Disable: Does not automatically create a batch file during the

execution of a compile. The contents of a batch file can

be customized and compiled accordingly.

PE-ViewX User's Guide

Doc. No.- 131170-A2-055C Page 79/217 2017/09/19



Myway

4.1.4 Mode
This function displays the execution status of a project. The following is displayed.

4 Mode
Monitor Mode

Figure 58: Mode Structure

The contents displayed in Mode are as follows:

Table 33: Mode Display Contents
Monitor Mode The user program is stopped. Monitor Mode
Target Program Running The user program is running. _
Disconnected The LAN is not connected. Dizconnected
Cannot Connect No response from PE-Expert4. Cannot Connect

@ Context menu
Right-click to display the following context menu.

4 Mada
Connect
Disconnect

Figure 59: Mode Context Menu

The items of the context menu are as follows:

Table 34: Mode Context Menu
Connect LAN connection. When status is [Disconnected] / [Cannot Connect], click on

it to enable LAN connection.

Disconnect | LAN disconnection. When status is [Monitor Mode] / [Target Program

Running], click on it to disable LAN connection
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4.2 Console Window

The Console window displays the character string output from the compile log and
PE-Expert4.

There are two methods to display this window.

- Click the Window menu — Display Window — Console to display the following window.

- During the execution of Compile.

< Console - X
Font See: 12 - Search: |

Figure 60: Console Window

The compile log will be displayed as shown below:

~ Consale - X
Fort Sees 12 - Search: I:I

T Ce¥d_dr et BoceyBitoo l2¥compikr$cB000_T 4 S¥hin"¥hext: —order L linker_image rmd test_event_ viswer out
Tranzlating to ASCI-Hex format...
“test_event viewer out”  ==3 text (BOOT LOAD

“test_event wiewer out”  ==3 zwitch [BOOT LOAD)
“test_event wiewer out”  ==3 cinit (BOOT LOAD

“test_event wiewer out”  ==3 const [BOOT LOAD)
"test_event viewer out”™  ==> text 2 (BOOT LOAD)

“Coid _dr e¥t BocewD¥tools¥compikr#cS000_7 4 B¥hin"¥nmix —a test event_viewer out 1xtest_event_viewer all zvm

make_def test_event viewer tvp “Ci¥d_or ve¥Projpct¥ PE-Expert 4 PE_View_ Source¥P Eview_Project] 3081 5a¥FPEView_Progct 1308152
¥PEVien %P E\ieni-¥b n¥Felkasze PEDS¥o060 143 04" ¥oonf ie¥ Tvpe ofe test_avent viewer all_zvm

make_funcdef test event_viewer functmp@@ test_event_viewer all sym

m

Compike OK
| -
Figure 61: Compile Log Display
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The following operations can be performed in the Console window.

@ Context menu
Right-click while the cursor is placed on the Console window to display the following context

menu.

~ Console

Select All
Copy
Clear

Show Messages 4

Figure 62: Context Menu of Console Window

The items of the context menu are as follows:

Table 35: Context Menu of Console Window
Select All Select all currently displayed character strings.
Copy Copies the selected character string to a clipboard.
Clear Clears all the character strings currently displayed.

Show Message | Sets the message to display or hide.
When a check mark is entered, the message will be displayed, and
when not entered, the message will not be displayed.
The following items can be set:
- Compiler log

- Character string output from PE-Expert4
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e Searching character strings
The specified character string can be searched from the character string displayed on the
Console window.

Character strings can be searched from the following locations.

Search: | |

Figure 63: Searching Character Strings

The search function of character strings is as follows:

Table 36: Searching Character Strings
Text box This box is for entering the character string to be searched.
1 Searches character strings upwards.
! Searches character strings downwards.

When there is a matched character string in the search results, the applicable character
string is highlighted as shown below.

Search: | tutor |

Co¥d_drive¥t Booevh¥tools=¥compiler¥c000_7 4 2
Tranzlating to A5CT-Hex format...
“tutorout” == text (BOOT LOAD)
“tutorout”™ == awitch (BOOT LOALD)

“tutorout™  ==3 chit  (BOOT LOALD)

“tutorout” == const  (BOOT LOALD)

“tutorout™  ==3 text 2 (BOOT LOALDD
Figure 64: Search Results Display

e Changing font size

Font size can be changed as shown below.

Font See: 12 =

Figure 65: Setting font size
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4.3 Inspector Window
The Inspector window is for reading/writing the specified variables.
There are two methods to display this window.

- Click the Window menu — Show Window — Inspector

- Click Inspector of the tool buttons.

The following screen will be displayed.

" Inspectorl

File Option

Address E Read Value E ‘Write Value Type Format Comment

futo Refresh l Pead | l Wik ite

Figure 66: Inspector Window

Up to three Inspector windows can be displayed at once.
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4.3.1 Structure of Fields
The Inspector window consists of the following fields.

Table 37: Structure of Inspector Window Fields
Comment(1) For entering comments
Address For entering a variable name or address.

eEntry of variable name or address
[Entry of variable name]
Directly enter a variable name, or double-click to select from
the variable list.
[Entry of address]

Enter in a hexadecimal expression like "0x..."

ePointer variable
Read only.
[Entry of pointer variable name]
Enter a pointer variable name, then address which pointer
variable holds is displayed.
[Enter of asterisk(*) + pointer variable name]
Enter asterisk(*) + pointer variable name, then data which
pointer variable points to is displayed.

eArray
The following type of linear array can be entered.
char/ unsigned char/ short/ unsigned short/ int/ unsigned int/
long/ unsigned long/ float/ double

There are three ways to enter a linear aray.
(1)Array name only

Displayed all elements.

Example)

c_Array
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Fields

Contents

(2)Array name[index]
Displayed from element specified by index.
Example)

c_Array[3]

(3)Array name[index]@Ilength
Displayed from element specified by index to length.
Example)
c_Array[3]@5

E (Read Enable)

For setting the read process to enable/disable.
The item set to enable is applicable for reading.

Enable: © is displayed
Disable: Blank

Read Value

Displays the read value.

Write Enable

For setting the read process to enable/disable.
The item set to enable is applicable for writing.

Enable: © is displayed
Disable: Blank

% For pointer variable in [Address], [Write] will not be carried out
when enabled.

Write Value

For entering the value to be written.

The features of this field are as follows:

- Displays the written value in red at the time of entry.
Then, when the writing is executed by the Write button, the value will
be displayed in black.

- The values which can be entered in this field are linked to the
Format field.
For example, enter 0 to 1 when using binary numbers, and 0O to f
when using hexadecimal numbers.

- When a decimal number is used in the Format field, entry of

exponential expression is also acceptable.

Type

Displays the types of variables.
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Fields

Contents

The following variable types can be displayed.

char: char type

uchar: unsigned char type

short: short type

ushort: unsigned short type

int: int type / long type

uint: unsigned int type / unsigned long type
float: float type

double: double type

enum: enum type

char * : char type pointer

uchar * : unsigned char type pointer

short * : short type pointer

ushort * : unsigned short type pointer

int* : int type / long type pointer

uint * : unsigned int type / unsigned long type pointer
float * : float type pointer

double * : double type pointer (for reference)

enum * : enum type pointer

Note that both the int type / long type are displayed as int.
Similarly, both the unsigned int type / unsigned long type are
displayed as uint.

When an address is specified, it is displayed as an int type.

Format

For selecting the format to be displayed.

The format can be selected from the following:

Bin : Binary number expression
Dec(S) : Signed decimal number expression
Dec(V) : Unsigned decimal number expression

Hex :Hexadecimal number expression

Note that a floating point expression is common to both

Dec(S)/Dec(V) for a floating point format (float/double).
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Comment(2) For entering comments
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The window is displayed is as follows:

c_val @ 10 @ (10 cha Decis)
5_val @ 20 @ 20 short Decis)
i_val &) 1133968803 int Dec(3)
d_val @) -2.7645904960135713E+252 double Dec(S)
() 3.56544B83E-06 100 Dec(3)
@ -3.438955E+14 float Dec(S)
Oxc018000 @ O int Dec(S) FFLASEE
Figure 67: Example of Variable Display

The position of the fields can be moved by dragging.

For example, drag Address item to move it to the following position.

@ 10 char Dec(S) c_val
@ 1000 @ 1000 short Dec(S) s_Val
@ 1133068303 int Dec(S) i_val
@ -27645804960136713E+252 double Dec(S) d_Vval
() 1000000 @ 1000000 float Dec(3) usg u
@ 200 @ 200 float Dec(s) Vig v
(D -3.438955E+14 float Dec(3) Wig w

Figure 68: Example of Moved Address Field

Array is displayed as follows.

¢_Array[0] char Dec(S)
[1] 20 @ 20

[2] 0

[2] 40 @ 40

4
(5]
[8]
[7]
[2]
(9]

G@@@@@@@@

[ R e R e IO e A e T e

Figure 69: display of array
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4.3.2 Reading/Writing Variables
This section describes how to read/write the variables.
Follow the procedure below.

The target variables of the reading/writing are the global variables only.

1) Setting the variable name in the Address field

There are three setting methods as shown below:

(i) When selecting a variable name
Place the mouse cursor in a cell of the Address field and double-click. The list of
variables used for the program selected as the target will be displayed. Select the variable
to be read/write.
In this state, the variable can be selected by the following two methods.
- Select a variable name with the mouse.
- When the first character of a variable name is entered, the applicable variable name will
be selected automatically.

Address E Read Value E Write Value Type Format Comment
c_val -

d_Val
dwt
i_val
|_Mval

5 _Wal
u
uc_“al
v

w

wit

Figure 70: Variable Name List Display

(i) When entering a variable name
Place the mouse cursor in a cell of the Address field, and type in the variable name.

After entering, press the Enter key or move the cursor to set the variable name.

Address E Read Value E Write Value Type Format Comment
c_vall

Figure 71: Variable Name Text Entry
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(iif) When entering an address
Place the mouse cursor in a cell of the Address field, and type in the address.
Specify "0x..." in a hexadecimal number expression.

After entering, press the Enter key or move the cursor to set the address.

Address E Read Value E Write Walue Type Format Comment
Oxc018000

Figure 72: Address Text Entry

2) Enabling Read/Write
o Read

Click the E field on the left side of Read Enable to display @
Note that the variables of rows without the @ will not be applicable for reading.

E Read Value

@
Figure 73: Enabling Reading

o Write
Click the E field on the left side of Write Enable to display Q.

Note that the variables of rows without the @  will not be applicable for writing.

E Write Value

©
Figure 74: Enabling Writing
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3) Executing Read/Write

o Read
Click the Read button.
When executing reading at a regular interval, select the check box of Auto Refresh
located on the lower portion of the screen.

futo Refresh E|

Figure 75: Execution of Reading

E Read Value

@ 100
Figure 76: Reading Completed State

o Write
Click the mouse in the Write Value field, and enter the value to be written.

When the value is entered, the value in the Write Value field will be displayed in red.

E Write Value
O 100

Figure 77: Status of Entered Value to be Written

Then, click the Write button.
When writing is executed, the value will change to black.

ikite |

Figure 78: Execution of Writing

E Write Value

@ 100
Figure 79: Writing Completed State
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4.3.3 Changing Display Format

The display format of the read/written values can be changed.

The format can be selected from a binary number, signed decimal number, unsigned
decimal number or a hexadecimal number.

When a signed decimal number / unsigned decimal number are selected, the variable of a
floating point format (float/double) will be displayed in an exponential expression.

To change the display, double-click the Format field to display the list as shown below:

Address E Read “Value E Write Value Type Format Comment
i_val () 1133068803 int
Figure 80: Changing Display Format

Both the Read Value / Write Value follow the contents of the Format field.
For example, when "100" is displayed, the value becomes as follows:

- When Bin is selected : "100" of a binary number

- When Dec(S)/Dec(U) is selected : "100" of a decimal number

- When Hex is selected : "100" of a hexadecimal number
4.3.4 Menu

The menu is arranged in the Inspector window.

File Option
Figure 81: Menu
The structure of the menu is as follows:
Table 38: Inspector Window Menu
Main Items | Sub Items Functions
File Load Configuration File | Reproduces the saved setting.
Save Configuration File | Saves the current setting.

Option Interval Time When Auto Refresh is set to enable, the interval
for reading automatically can be selected from
the following:
0.5sec., 1 sec., 2 sec., 3 sec., 4 sec., 5 sec.

Display Iltem For selecting the field to be displayed in the
Inspector window.
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4.3.5 Context Menu
Right-click to display the following context menu.

Set All Format 3
Delete All

Delete 5elected Rows
Copy Selected Rows
Paste Selected Rows

Figure 82: Context Menu

The items of the context menu are as follows:

Table 39: Inspector Window Context Menu
Set All Format Collectively changes the display format of all the registered
variables.

The format can be selected from the following:
Bin: Binary number

Dec(S): Signed decimal number

Dec(U): Unsigned decimal number

HEX: Hexadecimal number

Delete All Collectively deletes all the registered variables.

Delete Selected Rows | Deletes the selected variable.
Multiple rows can be deleted at once by using the Shift key.

Copy Selected Rows Copies the selected variable.
Multiple rows can be copied at once by using the Shift key.

Paste Selected Rows Pastes the variable copied by "Copy Selected Rows."
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4.3.6 Notes

e Even when READ/WRITE is executed while multiple items are selected, the data in the
processor will not be read or written simultaneously. Pay attention when changing the
value of variables which require accurate synchronization.

e The Inspector window can be resized.

When the registered variables are hidden by resizing, a scroll bar will be displayed.
When Read Enable / Write Enable set to enable, the hidden variables will also become
the target of the reading/writing.

e \WWhen an address not disclosed to a user is specified, the value of the Read Value will be
masked, and "****<xx" Wil e displayed.

e When the Inspector window is turned off, the currently set contents will be saved
automatically.

The saved contents will be reproduced when the system is started the next time.

e If Inspector is opened during any recompilation of program or change in variable names,
the variables in Inspector will not be updated during Download. After compilation,
“Variable Information in Inspector Updated” will be displayed.

e Write Enable is unavailable for all pointer variables. Read Value will be displayed.

e At assembler level, variables other than double type are read / written with one
instruction, so the values are synchronized (atomic). However, since variables of type
double are read / written by 2 instructions, values may be rewritten from the user
program between the lower 4 bytes and the higher 4 bytes read / write. Therefore, as for
the value of double type variable, it is a reference value because value synchronization
(atomic) can not be guaranteed. This applies not only to Inspector, but also to all

windows that Read Value / Write Value of variables in WAVE / Data Rec.
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4.4 WAVE Window

The WAVE window displays the waveforms of specified variables in real time.
It also performs an FFT analysis of the read waveform data and displays the data.
In WAVE, variables for up to 16 CH can be registered to display the waveforms.

4.4.1 Starting
There are two methods to display this window.

- Click the Window menu — Show Window —WAVE
- Click WAVE on the tool buttons.

When started, the following screen will be displayed.

WAVE Control | Inspectorl | - X WAVE Graph
& File(F) Option(P)

POSITION

-~

0.0 - nno LR

- RAMNGE HORIZOMNTAL

POSITION 500000 o —— TRG:AITO
L Jm o | -] EIES v
GHI GH2 CH3 CHé

[ oFr | [~] [oFF (B [~] [oFF [[E [~] [ oFF [ [~

| wint ||OFFSET| | Win1 ||OFFSET| || Win1 | OFFSET| | Win1 | OFFSET|

WARIABLE WARIABLE VARIABLE WARIABLE
| u v| | c_Wal v| | c_ Wal v| | c_Wal vl
VALV VALADIV WAL/DIY WAL/DI
E0000m & 100 - 100 - 100 -
POSITION POSITION POSITION POSITION

- [T - 0.00 s 0o 0 0.00
GH1-4 GHE- 8 GHa- 12 GH 13- 16 /] Disp 1 |GHI v||Va|ueP| v| 7] Disp 2 |CHI1 v||\.l’a|ueP| v|
MATH 1- 4 MATH 5 - & XX FFT / DM -
[ sampline: [Record: [la-El 33333y [1/]A-BE 120k He [ Cursor P.|
Figure 83: WAVE Window
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4.4.2 Screen Structure

The screen structure of WAVE is as shown below:

- WAVE Control - 3
TRIGGER
LEVEL POSITION
RANGE HORZONTAL 00 L] o (<»

[m] W0 <» | SEC /DN

FOSITION 10om 3

[: 0.00 iy

GH1 CH2 GH3 CH4

Lo (M [~] [ore [0 [~] [orF B [-] [orF (M [~

| Win1 ||OFFSET| | Win1 |[OFFSET| | Winl ||OFFSET| | Winl ||OFFSET |

WARIABLE WARIABLE WARIAELE WARIABLE
| W v| | c_Wal v| | c_Wal v| | c_Wal v|
WAL DTS WA LADTY WL DT WA LADTY
200 i 1.00 - 1.00 - 1.00 -
POSITION POSITION POSITION POSITION

ey, Ll oy Ll

e,
A,
e
v
Ly
e,
A,
ST
L.
Ly

¥ e ¥
taraa® Pt ot Pt

0o

< ¥

0.00 s 000 s 0.00 s
CH1-4 CH5- 8 CHY-12 GH 13- 16
M&TH 1- 4 MATH 5 - 8 KoY FFT / DMM
Figure 84: Control Panel Window
~“WAVE Graph - x|

File(F) Option(P)

Outline view
graph
TRG: AUTO
Enlarged
view graph

J| Disp 1 |CH1 v||Va|ueP. vl J| Disp 2 |CH1 v||Va|ueP. vl |14 v||P.verage:1 -
Sampling: [ Record: [1A-Bk 83333u [1/1A-BJ 120k 2 [Gursor A -167m | Cursor B -83333u
Figure 85: Graph Window
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- WAVE FFT - X

File Option

Blicol |0 (Rl

1.0

10
00w s e e e e e L
Ei|:||.|.|.|lT'I ...... P P P P P e e e

A000m |- TR TR TR TR TR T

000m - SERERRRERE: o RRREE o RRREE o RRREE o RRREE SRR

Cursor: 0.000Hz |OHI: 0.000 |OH9: 0.000

Figure 86: FFT Window

The contents of each window are as follows:

Table 40: Contents of WAVE Window

Windows Contents

Control panel window | This window is for specifying the display conditions and trigger
conditions.
When this window is closed, the graph window and FFT window

will also be closed automatically.

Graph window Displays the outline view graph and enlarged view graph.
The outline view graph displays all the data.
The enlarged view graph enlarges and displays the selected data

range.

FFT window Displays the results of the fast fourier transform (FFT) performed

for the read waveform data.
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4.4.3 Outline of WAVE Function
The WAVE function is provided with several settings that are required to display a waveform.

This section describes the outline of these functions. See description of each function for

details.

Magnification setting of
enlarged graph display

Display position

enlarged graph display

setting of

ACQ LED

X-axis range setting of

/Iarged graph display

TRIGGER , . )
LE POSITION |~ Trigger conditions setting
Run/ Stop — T HOREONTAL v 0.0
SEC / DIV _JH
1 PUb“VN 500.00@{
Cursor ON/OFF 0.00 Ghil
GH1 GH2 GH3 GHé ) )
- Display format setting
Lon J(m [~] [orr [0 [~] [orF [0 [~] ] orF || M |=f
| win1 |[oFFSET| [ win1 |[oFFSET| | wint |[oFFsET| || wint ||oFFSET
VARIABLE VARIABLE VARIABLE VARIABLE
[u v [eval = | el - o Val & Variable selection
VAL/DIY VAL/DIY WAL/DIY WAL/DIY ) )
500.00m 100 - 1.00 - 1.00 “ Y-axis range setting
POSITION POSITION POSITION FOSITION
1% o 1% o < Position setting
0.0 - 0.0 - 0.0 - 0.0 -
CH1-4 [ cHs-38 | GH 8- 12 CH13- 16 I )
MATHT1-4 |  MATHGE-8 |  x-v FFT./DMM | Cha"g'”gFO;fglb'\gATH/X V!

Figure 87:

Explanatory View of Each Function (CH 1 to 16 Screen)

2% Except that the display of the applicable channels of CH 5 to 16 changes to 5 to 16, the

other functions are the same as the above screen.
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< WAVE Control

TRIGGER
LEWEL POSITION
0.0 . 0.0 4y

RANGE HORLZONTAL

POSIT[ON B00.00u
nana
M&TH1 MATH2 MATHS MATHY

Lorr | [v] [orr j{m [v] [ofr | @ [v] | orr j{m i~

|~ Display format setting

Win| Win| Winl | Winl |

EQUATION EQIUATION EQUATION ECIUATION
+—1— Equation setting

WAL/DI VLD W LD WAL/DIS
1.0 . 100 . 100 . 100 +2—— Y-axis range setting

POSITION POSITION POSITION POSITION

S,

avs,
™

T,
Teraae®
A,

1 Position setting

- 0.0d - - a.00 -
METH 1- 4 [ MATHE-3 | YA FFT / DhM
[ _CHi-4 [ GCH&-% |  cHa-12 GH 13 - 16
Figure 88: Explanatory View of Each Function (MATH Screen)
- "WAVE Control
Realtime G ] . TRIGGER
WAVE I iy LEVEL POSITION
RANGE HORZONTAL L
i o0 <> | SEC/DN IS 1O RrAL || SINGLE
POSITION 50000u = i
.00 4 CH1  « @

-1 -2
orr ([ [~] off || |<r|/
men |

SOURCE SOURGE

_—Display format setting

— Position setting

X-axis and Y-axis source

x AT
¥ ¥ [cHI -

channel selection

X-axis and Y-axis range

setting

HVAL/DIY H-ALADIY
100 > 100 4
Y=UAL/DIY Y-UAL/IIY
100 > 100 >
MATH1-¢ |  MATHE-8 |  x-v FFT / DIMM
CH1-4 | cH&-8 | GHAO- 12 GH 13- 16
Figure 89: Explanatory View of Each Functi
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< WAVE Control
' TRIGGER
LEVEL POSITICN
| RANGE HORTEONTAL L
Run 100 'S SEC S DIV [ ]
POSITION 50000 3
FFT screen display

GH1 [ |HOLD @RMS (_Hz _tean  GHY | |HOLDY 12 RS
GHZ [ HOLD @RMS ( JHz ( Mean GH10 | [HOLDY P RMS
CGHE [ |HOLD ©RMS ( JHz ( Mean GH11 | [HOLDY P RMS
CHE [ HOLD @RMS ( JHz ( Mean GH12 | [HOLDY P RMS
CHA [HOLD @RMS  Hz . Mean GH13 |7 [HOLDY P RMS
CHE [ [HOLD @RMS ( JHz ( Mean GH14 | [HOLDY P RMS
CGH? [ HOLD ©RMS ( JHz ( Mean GH15 | [HOLDY P RMS
GHE [TIHOLD @RMS ( 'Hz ( ‘Mean GH16 |7 [HOLDA | RMS
MATH1 [ |HOLD @RMS (Hz ( 'Mean MATHS | |HOLDYB RMS
MATH2 [ [HOLD @RMS ( 'Hz \ Mean  MATHE | [HOLD§ |2 RMs
MATHI [ |HOLD ©RMS ( 'Hz | /Mean MATH? gHOLD D RMS
MATH4 [ [HOLD ©RMS _ JHz _ Mean M HOL W

MATH 1 - 4 | MATHE—T | w-»7 |

CH1-4 | cass | GHa<12 Y [

Hold display Frequency display

Root mear_1 square Mean value display
value display
Figure 90: Explanatory View of Each Function (FFT & DMM Screen)
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~"WAVE Control

Realtime GPU 5

WAVE I

RANGE

HORIZOMTAL

¢ SEG DIV
POSITION nom 3
»

4

Common Trigger

conditions
COMMOMN
[ TF - GO NEH ‘/‘— Settings of each
: — 000 4 individual trigger
~EACH //condition
~METHOD ol
7
EMABLE
~ wipTH
Type
LEWEL
40000 | <>
T g
Polarity
MATH1-4 | maTH5-8 | x-v | FFT/DMM | TRIGGER
GH1-¢« | cH5-8 | cHS-12 | GCHI3-16 |
Figure 91:
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4.4.4 Control Panel Window Functions
This section describes each of the functions on the WAVE control panel window.
In the control panel window, the acquisition of waveform data, various display changes,

setting of each function, etc. can be performed.

1) Acquiring waveform data

Click the RUN/STOP button to acquire the waveform data. Continuous acquisition and
single acquisition are performed in the trigger mode.

While running, the status changes to the trigger standby state according to the trigger setting,
and when the trigger starts the waveform will be updated. ACQ turns ON while data is being
transferred.

Figure 92: Display While Stopped
The displays changes to the following while running.
Figure 93: Display While Running

Click the RUN/STOP button again to end the acquisition of the waveform data.
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2) Setting enlarged display

RaMGE
a0 4

POSITION
-3Mm 4

Figure 94: RANGE and POSITION

Since the graph window allows the recording of data for a long period, this window consists
of an outline view graph that displays the overall outline, and an enlarged view graph that
expands a portion of the waveform.

The following describes the settings of the enlarged view of a waveform.

To set the enlarged view, adjust the value of RANGE on the control panel window to set the
scaling factor to be displayed. The RANGE can be set from 0.1% to 100% of the maximum
range.

However, the range which can actually be set changes by the value of HORIZONTAL
SEC/DIV.

Next, adjust the value of POSITION to set the offset time from the trigger point.

Click the right or left button of the list box, or directly enter a value in the text box to set the

position.

Graduation width of X-axis of Position and range enclosed In white

utline view graph ‘ frame is displayed in an enlarged scale

SEC:400.00u TRG: AUTO

G@on width of X-axis of

enlarged view graph

Figure 95: Enlarged Display of Waveform
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3) Cursor ON/OFF

To display the cursor on the enlarged view graph, click the CURSOR button on the control
panel window.

| CURsOR

When cursor display is OFF

—] When cursor display is ON

Figure 96: CURSOR Button Status

When the cursor display is ON, the values of Cursor A, Cursor B, |A-B| and 1/]A-B| will be
displayed on the status bar of the graph window. In each CH and the MATH area, the cursor
values of "-A-" and "-B-" will be displayed on the lower part of the enlarged view graph.

To move Cursor A and Cursor B, move the mouse over the cursor character ("A" and "B") of
the enlarged view window, and drag to a position.

Cursor display ON: Displays the portion indicated by the arrows

J| Disp 1 |CHI v ||Value & | [Biep 2 [CHI v||[Value B w| [18 | [Average=1 |

Sampling: 1000us | Record: 5IJE|/I|P.—EI|: 274m | 1/1A-B 36445 Hz |O|fsor A —167m | Cursor B 1.08m ||

Displays the values of Cursors A and B Displays the values on the status bar when ON

Figure 97: Status When Cursor Display Is ON
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For each cursor, different modes will be displayed.

Table 41: Differences in values of cursors
Mode Display
Interpolation enabled: Interpolation data is displayed.
([Option] — [Smooth]: ON)
Interpolation disabled: Each data point is displayed. Between 2 points, the data on
([Option] — [Smooth]: OFF) | the left will be displayed when the cursor is present.
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4) Changing range of waveform display
To change the range of a waveform display, change the following portions.

(X-axis)
eChange X-axis of CH1 to 16 and MATH1 to 8:
HORIZONTAL SEC/DIV
eChange X-axis of XY-1 and XY-2:
[X-VAL/DIV] of each X-Y function

(Y-axis)
eChange Y-axis of CH1 to 16 and MATHL1 to 8:

Each [VAL/DIV] of CH and MATH
eChange Y-axis of XY-1 and XY-2:

[Y-VAL/DIV] of each X-Y function

Change X-axis range

< WAVE Control

TRIGGER
LEWEL POSITION

0.00 > 0.00 4y
RANGE HORIZONT v
100 «»|| SEC/ DIV O ORMAL [ SINGLE
POSITION 50000 5 . —
[:] 000 <> (ch1 -] CEIES
GHI GH2 GH3 GHY Change Y-
Loee J o -] [ore [ 1] (o [ I+] ore J(m [-] @ rance
| win1 ||OFFSET| | wint |[OFFSET| | wint ||OFFSET| | win1 |OFFS
VARIABLE VARIABLE VARIABLE varIAB(E
[ u v| [ o Val v| [ c_Wal v| [ C_V;J/ v|
VAL/DIV VAL/DIV VAL DIV /{-’P.L,-’DI‘-!
B0000m 2 100 - 100 - 100 -
POSITION POSITION POSITION POSITION
i'.‘l;..'o c"“;‘"-. i'.‘l;..'o c"“;."-.
s e e g
0.00 - 0.0 - 0.0 - 0.0 -
GH1-4 | GH&-8 | cHa-12 GH 13 - 1f
[ MATHI1-¢& |  MATHE-1 | H-x FFT / DM
Figure 98: Changing of Ranges (CH1 to 16 Screen)
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~"WAVE Control

Change X-axis range

Fealtime GPLU RIGGER
WAVE I LEVEL POSITION
| RANGE HOREONT U L
Run 100 <» || SECG/DIY NORMAL|[ SIM
POSITION 50000 3 [: .
cursor | CED i~ D&
MATH! MATH2 MATH3 MATHA Change Y-
axis range
LoFe (M [~] [ orF [ [~ [orF (@ [~] [ oFF [m [~] J
EQUATION EQUATION EQUATION EQUATIEN
WALADTY VALY VALY  VAL/DIY
100 - 100 - 100 - 100 -
POSITION POSITION POSITION POSITION
a"'.l;.\"o c".“."'i a"'.l;.\"o t".“."n
ey L e g
000 > 0.0 - 0.00 - 0.0 -
MATH 1 - 4 [ mMATHE -2 | =-v FFT / DMM
| GH1-4 [ cH&-18 | CHY9- 12 CH 12 - 16
Figure 99: Changing of Ranges (MATH Screen)
~ WAVE Control
Realtim i e TRIGGER
WAV LEVEL POSITION
m RANGE HORIZONTAL AUB UL
Fun 100 e SEC S DIV [: SING
POSITION 5000w 2 —
L o o -] &8
-1 W2
oF |[M [~]
/Change X-axis range
SOURGE SOURCE
WWALIOTY WVALIDNS _~Change Y-axis range
.00 : 1.0 . /
Y- UAL/ DI Y- AL/ DL
100 - 1.00
MATH1-4 |  MATHE-8 |  x-¥ FFT / DMM
CHi1-4 | CHE5-18 | CHO- 12 CH 13 - 16
Figure 100: Changing of Ranges (X-Y Screen)
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Click the up/down button of the list box, or directly enter a value in the text box to set the
range.

When entering a value directly, be careful the range width and unit below:

(X-axis) 100us to 200 second/DIV

(Y-axis) 100u to 50 M/DIV

(Units) u: micron 10), m: millimeter (10-3), k: kilo (10%), M: mega (10°)

e Changing range width and units

If the value is less than 1, use units of (u, m), and only use (k, M) when larger than 1.
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5) TRIGGER Settings
Up to 4 triggers can be displayed. For multiple trigger conditions, if any condition is

fulfilled,trigger is enabled. (OR condition). Refer to the image below for trigger setting.

[COMMON]
Set the common trigger condition for Trigger 1~4.

@ Trigger Setting (AUTO/NORMAL/SINGLE)

e

| /

@ Set trigger position (x-axis)

Figure 101: Common trigger conditions

[EACH]
Individual setting for each trigger 1~4 is displayed as below.

3 Select Trigger @ Enable or disable

/ / trigger

~EAGH ~ —
S /~METHOD
Trigeer 1 = @ EDGE

. WIDTH
Type
400m  |¢»
Polarity

/@ Trigger CH setting
® Set trigger position (y—axis)

(D Individual trigger setting

Figure 102: Individual Trigger Setting
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eTrigger Setting (AUTO/NORMAL/SINGLE) [ D ]

This item is common for all triggers.

*AUTO

The trigger signal is generated within a certain time (timeout time, approximately one screen
of the display). The waveform is displayed in synchronization with the trigger signal and the
waveform is automatically captured after the timeout time. In AUTO mode, the waveform

has a cycle longer than the timeout time

*NORMAL
The waveform is captured and displayed only when the trigger condition is met during RUN.

If the trigger condition is not met, the trigger enters a “wait” state.
*SINGLE
If the trigger condition is met during RUN, the waveform is retrieved once and it stops. If the

trigger condition is not met, the trigger enters a “wait” state.

Note that it is possible to change the trigger mode during waveform display (during RUN).
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@ Set trigger position (x-axis) [ @ ]/ Set trigger position (y-axis)[ ® ]
The trigger position for x-axis is common in trigger 1~4.
The trigger position for y-axis is different in trigger 1~4.

When CHL1 to 16 is selected as the trigger channel, the trigger point will be set at the point of
the intersection of the set trigger level and trigger position (see figure below).

Trigger position

Trigger level (Trigger No.3)

Trigger level (Trigger No.1)
Trigger level (Trigger No.2)

Trigger level (Trigger No.4)

SEC/DIY : 20.00m

Figure 103: Explanatory View of Trigger Function

There are 4 methods to set triggers.

0] Drag the trigger level and trigger position (¥ mark) in the outline view graph.
(i) Drag the trigger level (¥ mark) in the enlarged view graph.
(i) Click the up/down button (trigger level) and the right/left button (trigger position) of

the list box on the control panel window to change the value.

POSITION LEWEL
-708Tm ¢»  -200 %
Figure 104: Setting Trigger Level and Trigger Position

To set the interval which changes the value, move one graduation at a time in the
graduation unit of VL/DIV and HORIZONTAL SEC/DIV in each outline view graph.
Ex.: Trigger level VAL/DIV is set to 1.00

— ..., -1.00, 0.00, 1.00, ...)
Ex.: Trigger position HORIZONTAL SEC/DIV is set to 1.00m

— ..., -1.00m, 0.00, 1.00m, ...)

2 Generally, the value will changed for each range width set in VAL/DIV and
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HORIZONTAL SEC/DIV.

2 The value set in HORIZONTAL SEC/DIV displayed on the control panel window is the
setting value in the enlarged view graph. The HORIZONTAL SEC/DIV in the outline view
graph is determined by the setting value on the control panel window and the display scaling
factor (RANGE).

(iv) Directly enter the value in the list box of the control panel window.

POSITION LEVEL
~T051m ¢ > -200
Figure 105: Setting Trigger Level and Trigger Position

Note that the trigger position is based on the outline view graph.
Ex.: Trigger level VAL/DIV is set to 1.00

— Setting range: -4.00 to 4.00
Ex.: Trigger position HORIZONTAL SEC/DIV is set to 1.00m
— Setting range: -5.00m to 5.00
2 Generally, the range of the trigger level is (-4xVAL/DIV) to (4xVAL/DIV), and the range of
the trigger position is (-5XxHORIZONTAL SEC/DIV) to (5xHORIZONTAL SEC/DIV).
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eSelect Trigger [ @ ]
The trigger level position for y-axis is different for each trigger 1~4.

Select the trigger from the list first.

Trigger 1 = |

Figure 106: Select Trigger

eEnable / Disable Trigger[ @ ]
Each trigger is enabled / disabled individually.

Check each box to enable trigger. For the example below, only Trigger 1 is enabled.

EMAELE
Figure 107: Enable / Disable

e Trigger CH Setting[ ® ]
Each trigger CH is enabled / disabled individually.
The setting includes CH1-16 and EXT. EXT refers to external trigger. When EXT is selected,

rising or falling from external signal is triggered. The range is from 0-5V.

CH1 |
Figure 108: Trigger CH Setting
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elIndividual Trigger Setting[ @ ]
The setting for each trigger CH is different..

~METHOD
o EDGE

=)~ ]

O WIDTH

Type
4 00m 4y
Polarity

Figure 109: Individual Trigger Setting
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For each trigger, the following items are displayed.

Item Contents

EDGE In EDGE selection, trigger is set in rising/falling edge

E' rising edge
| falling edge

#% When EXT is selected, rising or falling from external signal is triggered. The
range is from 0-5V.

WIDTH | When WIDTH is selected, trigger is enabled at pulse width. Pulse width refer to

“smallest width between trigger level and cross point” in WAVE

450 4 .
L Set pulse width

Min: Sampling frequency x 2
Max: SEC/DIV x 9
(SEC/DIV is the conversion of RANGE=100)

Type:trigger enabled when value is larger or smaller than pulse width

| trigger when larger than pulse width
| trigger when smaller than pulse width

Polarity: trigger enabled in positive polarity / negative polarity
| trigger in positive polarity
| trigger in negative polarity
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@ Display of Trigger Information
For each trigger 1~4, the following window will be displayed.

Trigger Position

Trigger Mode Trigger Hit
/ Each Trigger

SECDIY 2100, 00m

AUTO TRGS: Mo Tre

Each Trigger Level

Figure 110: Display of Trigger Information
Table 42: Display of Trigger Information
ltems Contents
Trigger Position Trigger position setting in [POSITION]
Trigger Mode Display of AUTO/ NORMAL/ SINGLE
Trigger Hit No. Display of Trigger Hit No. (“TRG1 ~ TRG4”)

defined time. In this caes, "No Trg” is displayed.

In AUTO mode, waveforms will be refreshed continuously in

Each Trigger Each trigger is displayed.

1: rising edge

|: falling edge

< : trigger pulse is larger than setting

> . trigger pulse is smaller than setting

Each Trigger Level Trigger level setting in [LEVEL]
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6) Setting CH1 to 16, MATH and X-Y waveform display to ON/OFF
To change the setting of the waveform display of CH1 to 16, MATH and X-Y to ON/OFF, click

the ON/OFF button provided for each CH on the control panel window as shown below.

~ WAVE Control

TRIGGER
LEVEL FOSITION
RANGE HORZONTAL 0.0 v 0D <
Run |WETT] <» | SEC/ DIV —
POSITION 0000w 3
T eOrso T u ]
CH1 GH?2 GH3 CH4 - ON/OFF
button
L ore J(m [-] [orr [ [~ | [oFe [ [-] [[orre T [-]
| win1 |[OFFSET| | wint |[OFFSET| | win1 |[OFFSET| | win1 ||OFFSET|
WARIABLE VARIABLE WARIABLE WARIABLE
u - | [ c_Wal v| [ c_Val - | [ c_Wal v|
VAL/DIY VAL/DDY VAL/DDY VAL/DDS
s0000m & 100 + 1.00 * 100 s
FOSITION FOSITION FOSITION FOSITION
-‘"T A ."..|I - ’. |-'. .".T.".
s s L Sy
0.00 + 0.00 + 0.00 * 0.00 s
CH1-4 | ©CHE-¢2 I GH 9 - 12 |  cH1z-16 |
I MATH 1 - & | MATH 6 - 8 | ow-v | FFT ./ DMM |
Figure 111: ON/OFF Button (CH1 to CH16 Screen)
~ WAVE Control
Realtime GPL e oo TRIGGER
WAVE I o LEVEL POSITION

RANGE 0.00 - e <

HORIZONTAL
SEC /S DN
POSITION 50000y
0.00

<

ON/OFF
MATH1 MATHZ MATHA MATHY B button

L.oFF J{ M |~} [ oFF || M [~] /[ ofF | B [~ ([or [ M [~
Winl | Winl | tifin1 | tifin1 |

EQUATION EQUATION EQUATION EQIUATION
VAL/DIY VAL/DIV VAL/DIV WVAL/DIY
1.00 . 100 . 100 s 100 .
POSITION POSITION POSITION POSITION
S S e M
n R e
. 0.0 . .00 s 000 .
MATH 1- 4 | maTH5-= [ x-v | FFT # DMM |
[ CH1-4 I CHE-3 | CHa- 12 | CH 13- 16 |
Figure 112: ON/OFF Button (MATH Screen)
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|__— ON/OFF button

~"WAVE Control ==
i TRIGGER
LEVEL POSITION
RANGE HORIZONTAL i~ o
100 s SEC S DIV
POSITION 0000w 5
-1 -2
LorF [ [~] [Lorr o [~
SOURGCE SOURGCE
HWAL/DD HoUALADDY
1.00 s 100 o
¥-WAL/DD Y-YAL/DDY
100 s 100 .
[ mMATH1-4 |  matHs-8 | W FFT # DMM
| CH1-4 |  GCHE-8 | CHA-12 |  GH13- 16 |
Figure 113: ON/OFF Button (X-Y Screen)
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7) Extension Window
Up to 4 extension windows can be selected for CH1-16, MATH and X-Y graph. In the image

below, click on [Winl] to change the display of waveform. [Win1]~[Win4] can be switched.
[Winl]~[Win4] is displayed in Image 1~Image 4

" WAVE Control
Realtims GPLU
WAVE I
RAMNGE HORZQNTAL
Run |ET ¢» | SEG /DN
FOSITION 500m 3
GH1 GH2 GHa GH#
on [ [~ I on | [~ [ an ”D |v| off |[ @ [l Wint]
| win1 |[OFFSET| | wint |[OFFSET| [ wint |[oFFSET| | [ wintSJ[oFFSET|
VARIABLE WARIABLE WARIABLE WARIABLE
u - W - w v| [ dwvt v|
WALADIV WAL/DIV WAL/DIY VALADIY
500.00m & 50000m & 50000m & 100 -
POSITION POSITION POSITION POSITION
2, ™ o
& LB £ L £ L
s s
s 0.00 - s 000 s
GH1-4 [ GCH5-8 | cHo-12 |  GHI3- 16 |
[ MATH1-4 | MATH&-8 | x-v | FFT/DMM | TRIGGER |
Figure 114: [Win1] (CH1-16 Display)
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/ WAVE Control |

tin FL ]

RANGE

HOREONTAL
POSTTION Blm 3

MATHS MATHE MATHT MATHE
[oFF |0 [~] [ oFF [0 [~] [ oFF |0 [+] [oFF |[H |~ [Win1]
EQUATION EQUATION EQUATION EQUATION
VAL/DY VAL/DIY YAL/DIY YAL/DIY
100 e 100 s 100 s 100 e
FOSITION FOSITION FOSITION POSITION
e ey sy
5\;2;: & . E | &
0.00 * s 0.00 s 0.00 *
MATH 1- 4 MaTH5-6 | ®-¥ | FFT/OMM | TRIGGER |
| CH1-4 [ CH5-%8 | CHA- 12 |  GHi13-18 |
Figure 115: [Win1] (MATH Display)
~"WAVE Control
RANGE HORIZONTAL
Run BN <» | SEC /DI
POSITION 500m 3
=1 Hy-2
orF | [-] [ oFF [Wint]
Wi froson
SOURGE SOURGE
¥-VALADTY H-WALADIY
100 * 1.00 :
Y-\ALADTY Y-\ ALADIY
100 > 100 .
[ MATH1-4 | MATHE-& w-v | FFT/DMM | TRIGGER
| CH1-4 | GHE-8 | CHAO- 12 | GH 13- 16
Figure 116: [Win1] (X-Y Display)
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Extension windows are shown as below.

@® Forlimage
(Eg)CH1/ CH2/ CH3/ CH4 -- Winl
Other CH are not displayed

SEC/DIY @ 500000

Figure 117: Magnified Graph (Image 1)

@® For 2 images

(EQ)CH1/ CH2 -- Winl
CH3/ CH4 -- Win2

Other CH are not displayed

SEC/DIY @ 500.00u
Figure 118: Magnified Graph (Image 2)
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@® For 3images

(EgQ)CH1/ CH2 -- Winl
CH3 -- Win2

CH4 -- Win3

Other CH are not displayed

Figure 119: Magnified Graph (Image 3)

@® For 4 images

(EQ)CH1 -- Winl

CH2 -- Win2

CH3 -- Win3

CH4 -- Win4

Other CH are not displayed

Figure 120: Magnified Graph (Image 4)
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8) Setting offset
Clicking the OFFSET button of each CH (CH1 to 16) displays the following screen and
allows the Offset value to be set. To set the value, enter the Offset value directly.

.
@ CH1 Offset p—t i

Offset Input
0.00

| oK || Cancel |

Figure 121: Offset Value Setting (CH1)

The Offset function is for displaying the value in which a fixed value (Offset value) is added
to the target variable by the waveform display software. All the values used for numerical
processing and display by the waveform display software are the values after the Offset is
added. Note that each channel data transferred to the MATH function and the X-Y function is
also data after the Offset is added.

The example shows that Offset value "1" is added to CH1.

Waveform display and value changes for the amount of Offset added

0.00
0.on
- o 426, 10m  -B- @ 0.00 - 1 0.00 .00

Figure 122: Offset Value Display (CH1)
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When the X-Y function is displayed in this state, the following X-Y waveforms will be

displayed.

Displayed in the state where the Offset value of CHL1 is included

Figure 123: Offset Value Display (X-Y)
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9) Selecting variable
To select the variable to be displayed, click the pull-down menu (V¥ button) of VARIABLE

on the control panel window.

WERIAELE
¥] -

c_Wal
d_Wal
it

i_\Wal
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uc_Wal
W

W
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Figure 124 Variable Selection

The variable can be selected from the following two methods.
- Select a variable name with the mouse.
- When the first character of a variable name is entered, the applicable variable name will be

selected automatically.

The variables listed in VARIABLE are displayed based on the variable information file
automatically created by PE-ViewX.
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10) Selecting display colors of waveform
To set the waveform color of each CH, MATH and X-Y, or the spectral color of the FFT, click

the color list. The following color selection dialog will be displayed.

GHI1

EEEEENEN
viE lECOHENNE
L mpoEEEE
val ] 00000
Rnnnn d
Figure 125: Waveform and FFT Spectral Color Setting
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11) Setting POSITION
To set the POSITION of CH1 to 16 and MATH, set the value in POSITION as follows:

FOSITION
L .I"“"‘

000 -

Figure 126: POSITION Setting (CH1 to 16, MATH)

The position can be set by the following three methods.
- Place the cursor on the dial, and rotate the mouse wheel.
- Click the Up/Down buttons of the list box.

- Directly enter a value.

¥ The setting range is from "(-4xVAL/DIV) to (4xVAL/DIV)."

Click the POSITION button for the X-Y function.
The following dialog will be displayed.

@ XY-1 Position [

X Posittion Input
0.00

¥ Posittion Input

0.00
[ DK |[ Cancel |
Figure 127: POSITION Setting (X-Y)
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The following shows the waveform when POSITION is set. Use these figures as a
reference.

Changes the reference value (Arrow)

Waveform display and value changes for amount of offset added

1.00

Figure 128: POSITION Display (CH1)

12) How to change CH1 to 16, MATH and X-Y screens
On the control panel window, the CH1 to 16, MATH and X-Y screens can be selected. To

change the screen, directly click the tab to select, or press the [Tab] key on the keyboard.
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13) Setting EQUATION

In the MATH function, there is an EQUATION function which performs calculations using the
value and constant of each CH.

The calculation results can be displayed in the waveform. See the following figure for an

example of the contents and setting of the EQUATION function.

EQUATION
B2
Figure 129: Example of EQUATION (Case of multiplication of CH1 and CH2)
Table 43: Specification of Valuation Equation
Function Names | Notations | Description
Input source $1to $16 | Provides input source used for calculation.
The number is equivalent to the channel number.
Time source $t Provides time used for calculation by second bit.
The reference is the trigger setting position.
Circular constant | $p Provides circular constant.
Constant 3.14 Provides constant used for calculation.
Exponential notations cannot be used.
The following notations can be used as a suffix.
M: 108, K: 103, m: 103, u: 10
Code inversion | - Can be added to the beginning of an equation.
The combinatory rule is based on common mathematic
eguations.
Four arithmetic | +-*/ Performs four arithmetic operations.
. The combinatory rule is based on common mathematic
Power A Calculates the power.
The combinatory rule is based on common mathematic
eguations.
Parenthesis 0 Forces the priority of the four arithmetic operations.
Absolute value abs(x) Provides absolute value of given equation x.
Sine function sin(x) Provides sine value of given equation Xx.
x is the radian.
sinh(x) Provides hyperbola sine value of given equation x.
x is the radian.
Cosine function | cos(x) Provides cosine value of given equation x.
x is the radian.
cosh(x) Provides hyperbola cosine value of given equation x.
x is the radian.
Tangent function | tan(x) Provides tangent value of given equation x.
x is the radian.
tanh(x) Provides hyperbola tangent value of given equation x.
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X is the radian.
Inverse tangent | atan(x) Provides inverse tangent value of given equation x.
function X is the radian.
Square root sqrt(x) Provides square root of given equation x.
Between cursor | $ab Provides number of seconds [sec] between cursors A-B.
A-B
Root mean $rms1~ Provides root mean square value of input source n.
. | $rms16

square value 3%
Frequency $Hz1~ Provides frequency of input source n.

$Hz16
Mean value ¢ $meanl~ | provides mean value of input source n.

$meanl6

¥ These values conform to the processing results of the multimeter function.
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14) Selecting source channel of X-Y screen
The X-Y screen is a function for setting each CH to the X-axis and Y-axis to observe a
waverform. Set the CH or the MATH channel to be displayed on the X-axis and Y-axis as

shown below in SOURCE on the control window.

SOLURGE

¥ |GHI -
. |GHI -

Figure 130: X-Y Function Source Channel Setting

15) On-Chip WAVE Settings
Set On-Chip WAVE.
On-Chip WAVE is a function which executes WAVE sampling and saves wave data
by PEOS in user program.
It is not necessary to run WAVE window of PE-ViewX.
This function can be used for failure analysis etc.
Saved wave data can be loaded to WAVE window of PE-ViewX and displayed.

On-Chip WAWE

Save Settingz

Figure 131: Setttings of On-Chip WAVE

Settings items are as follows.

Table 44: List of items of On-Chip WAVE settings
Iltems Contents
Save Settings Saves current trigger conditions of WAVE to PE-Expert4.

Trigger conditions are saved to Flash ROM, so it is retained
even when turning off PE-Expert4.

Saved wave data based on old trigger conditions are cleared
when setting new trigger condtions.

On-Chip WAVE starts sampling after clicking this button and

execute user program.
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Wave data is saved automatically to RAM when meeting the
trigger conditions.

Wave data in RAM is cleared when turning off PE-Expert4.

To save wave data even after turning off PE-Expert4,

call PEOS function which saves wave data to Flash ROM.

Flash ROM can save wave data up to 1M byte.

Wave data exceeding 1M byte is thinned out in Flash ROM.

Retrive Data

Loads saved trigger conditions and wave data to PE-ViewX.

If wave data is saved in RAM, PE-ViewX loads it.

If wave data is not saved in RAM, PE-ViewX loads it from Flash
ROM.

If wave data is not saved in RAM and Flash ROM, PE-ViewX
loads only trigger conditions.

eTo use this function, it is necessary to call PEOS functions in version 3.04 or more.

To save wave data to Flash ROM, call the function which saves

WAVE data to Flash rom.

For more details, refer to [5.1.8 MWPE4-C6657 Board On-Chip WAVE Function Group]
in function reference manual.

The kernel version of DSP board needs to be upgraded to version 3.03 or more.

o\WAVE window of PE-ViewX has priority over On-Chip WAVE.
On-Chip WAVE cannot be executed while running WAVE window of PE-ViewX.
If the WAVE window of PE-ViewX is ran while executing On-Chip WAVE,

On-Chip WAVE stops.
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4.4.5 Graph Window Structure
This section describes the structure of the graph window.

The structure is as follows:

-~ WAVE Graph - X
P H/ Menu

File(F] _Option(P)

QOutline view
graph

Enlarged view

graph
- ——————— - — Disp1/ Disp2
J| Digp 1 |GH1 v||‘u’alueP. v| J] Digp 2 [GH1 v||‘-.|‘alueF'. v| [14 v||.°.verage:l v|
Sampling: 50000us |Record: 500 | [A-BF 20.83m | 1/]A-BF 4800 Hz |Cursor A ~4167m | Cursor B:-2083m J— Status bar
Figure 132: Graph Window Structure
1) Menu

The menu consists of File / Option.
See "4.4.5 Processing Waveform Data (File Menu)" and "4.4.6 Waveform Display Related
Settings (Option Menu)" for the detalils.
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2) Outline view graph

The outline view graph displays all the acquired waveform data.

The details are as follows:

POSITION

Trigger hit No.

Trigger position
/

Triguer mode Trigger level
99 X-axis range ~ Different triggers Enlarged view graph area

Figure 133: Outline View Graph Structure
Table 45: Outline View Graph Structure

Names Functions

X-axis range Indicates the range of the X-axis (SEC/DIV) of the outline

view graph.
POSITION Indicates the POSITION value set on each CH tab.

Enlarged view graph area

The area enclosed in the white frame in the outline view
graph.

This area is enlarged and displayed on the enlarged view
graph.

The range of the white frame is specified by the RANGE
and POSITION.

Trigger position

Indicates where the trigger position is in the acquired
waveform.

Specified by POSITION in the TRIGGER field.

The trigger position can also be specified by dragging the
arrow right and left.

Trigger level

Indicates where the trigger level is in the acquired
waveform.

Specified by LEVEL in the TRIGGER field.

The trigger level can also be specified by dragging the
arrow up and down.

Trigger mode

Displays AUTO/NORMAL/SINGLE

Trigger hit No.

TRG1~TRG4 will be displayed as hit number. In case of
AUTO mode, waveform will be displayed in fixed time
despite of hit number.

Different triggers

The different formats of triggers are listed as below.
T :rising edge

| : falling edge

< : pulse trigger, larger than setting

> : pulse trigger, smaller than setting

[LEVEL] displays the setting for all triggers 1~4.
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3) Enlarged view graph
The enlarged view graph enlarges and displays the area specified in the outline view graph.
Up to 4 windows can be displayed.

The details are as follows:

[POSITION] ' DISp1/ DiSp2 Trigger level

1.00
dwt
n.oo
n.an
. 14m
3. 14m

X—axis range . . .
Variable information of each CH

Figure 134: Enlarged View Graph Structure
Table 46: Enlarged View Graph Structure
Names Functions
X-axis range Indicates the range of the X-axis (SEC/DIV) of the outline
view graph.
POSITION Indicates the POSITION value set on each CH tab.
Disp1/Disp2 Displays the values set in the [Disp1/Disp2] fields.

See "4) Disp1/Disp2" on the next page the details.
Variable information of each | Displays the measurement condition of each CH and the
CH values in cursors A/B.

The items which can be set change by the tabs of CH1 to
16, MATH and X-Y.

Trigger level Displays the trigger level in waveform.

The settings are in [TRIGGER, J[LEVEL]

The trigger level can be adjusted by drag and drop of the
arrow.
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4) Disp1/Disp2
The contents set in these fields are displayed in the enlarged view graph as described on
the previous page.

The details are as follows:

Change of display / hide

Dizp 1 JGHI «| valie &« ||¥] Disp 4 |GH2 A|vale B <] |18 o) |Averace=1 4|
Display channels Display items Font size Average
Figure 135: Disp1/Disp2 Structure
Table 47: Disp1/Disp2 Structure

Change of display / hide | Changes between display/hide.

Display channels For setting the channels to be displayed.
Can be selected from CH1 to 16 and MATHL1 to 8.
Display items Can be selected from the following items:
Value A:
Displays the value of cursor A.
Value B:

Displays the value of cursor B.

Multimeter:
Displays the digital multimeter.
See "4.4.8 DMM Display" for the digital multimeter.

Font size For setting the font size.

Average Used when Multimeter is selected.
Calculates the average and frequency based on the mean

value of the trigger data for the count specified here.

PE-ViewX User's Guide
Doc. No.- 131170-A2-055C Page 137/217 2017/09/19



Myway

5) Status bar

The status bar displays the following items.

Samplini; cycle Rec:frd length

| Samplie: 10.00us | |Record: 500

||15-BF 38084u] | 1/1A-BF 256k Hz | | Cursor & -807.61u | Cursor B -416.67u

Time between A-B Frequency between A-B Position of A-B
Figure 136: Status Bar Structure
Table 48: Status Bar Structure

Sampling cycle

Displays the sampling cycle of the currently acquired
waveform data.

The sampling cycle is set based on the record length and
the HORIZONTAL SEC/DIV value.

Sampling frequency = ([HORIZONTAL SEC/DIV] x 10 ) /
[Record Length]

However, if the calculated sampling frequency falls below
the minimum value of sampling frequency, the value

remains at minimum value.

The minimum sampling frequency is displayed as below:

When [Channel Mode] is [L6CH]: 10usec
When [Channel Mode] is [BCH]: 5usec

Record length

Displays the record length (point) of the currently acquired
waveform data.
Indicates the record length per 1CH.

Time between A-B

Displays the time difference between cursor A and cursor B.

Frequency between A-B

Displays the inverse, i.e. the frequency of the time

difference between cursor A and cursor B.

Position of Aand B

Displays the position on the time of cursor A and cursor B.

The center of the enlarged view graph is 0.
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4.4.6 Processing Waveform Data ([File] Menu)

This section describes the functions of the File menu of the graph window.

The main functions include the Save/Load functions of waveform data, Save/Load functions
of the control panel window, etc. The following describes each of the functions.

Since the File menu cannot be used while running, stop the operation before use.

1) Saving waveform display data ([Save WAVE Data])

The waveform display data (waveform data and setting information of the control panel
window) can be saved in a file.

Select the File menu — Save WAVE Data File.

When this function is executed, the following entry dialog of Save Comment will be
displayed. Enter the required information, and click the OK button.

An Ext. file ".wd6" will be created for the waveform display data.

Save Comment \é’
Title:
Author:
Memo:
[ 0K | [ Cancel |
Figure 137: Save Comment Entry Dialog
Wave l_J—s-:h

0 WAVEF — S DREHET LE Ui

Figure 138: Waveform Data Saving Completed Dialog

2% Relationship between the offset function and data saving

The Offset function is for displaying the value in which a fixed value (Offset value) is added
to the target variable by WAVE. All the values used for numerical processing and display by
WAVE are the values after the Offset is added.

However, the Offset value is not included in the saved waveform data. When the saved
waveform data is read to WAVE, the data including the Offset value set when the waveform
data is read will be displayed. Pay particular attention to this point.
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2) Saving waveform display csv data ([Save WAVE Data as CSV])

The waveform display data (csv data and setting information of the control panel window)
can be saved in a file.

Select the File menu — Save WAVE Data as CSV.

When this function is executed, the following entry dialog of Save Comment will be
displayed. Enter the required information, and click the OK button.

This file cannot be opened in WAVE.

3) Loading waveform display data ([Load WAVE Data))

The waveform display data file saved by the Save WAVE Data File function can be loaded.
Select the File menu — Load WAVE Data File.

When the file to be loaded is specified, the following dialog will be displayed.

Click the OK button to complete the loading.

1 Wave Iél

I:o] Loading WAVE data has been completed.

OK

L

Figure 139: Waveform Data Loading Completed Dialog

4) Saving setting information (Save Configuration File)

Information including the variables, range, POSITION settings, etc. set in the control panel
window can be saved in afile.

Select the File menu — Save Configuration.

When this function is executed, the following save comment entry dialog will be displayed.
Enter the required information, and click the OK button.

Wave I&

Iol Saving configuration file has been completed.

OK

Figure 140: Configuration File Saving Completed Dialog

An Ext. file ".cf6" will be created for the variables, range, POSITION settings, etc. set in the
control panel window.
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% Setting information file (Ext. *.cf6).

The file (Ext.: .cf6) where the setting information is to be saved will be created automatically
when the control window is closed, and the contents set in the control window at that time
will be saved. The file name created automatically is "project name.cf6."

(Ex.: "tutor" project — "tutor.cf6" will be created)

5) Loading setting information ([Load Configuration])

The setting information file of the control panel window saved by Save Configuration File
can be loaded.

Select the File menu — Load Configuration.

When the file to be loaded is specified, the following dialog will be displayed.

Click the OK button to complete the loading.

i Wave Iél

[o] Loading configuration file has been completed.

oK

ke

Figure 141: Configuration File Loading Completed Dialog

6) Copying to clipboard ([Copy to Clipboard])

The waveform data currently displayed can be copied to a clipboard.
Select the File menu — Copy to Clipboard.

When pasting, use the paint tool, etc.
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7) Saving comments ([WAVE Data Comment])

Comments can be saved to the waveform display data file (Ext. *.wd6) loaded by the Load
WAVE Data File function.

Select the File menu — WAVE Data Comment.

This function is only enabled after the waveform display data file is loaded by Load WAVE
Data File, and it cannot be used for any other purpose.

When this function is executed, the following dialog will be displayed. To update the
comment information, click the Update button.

Click the Clear button to clear all comments.

WAVE Comment =)
Title:
Author:
Memo:
[ Update | [ Clear | [ Cancel |
Figure 142: WAVE Comment Dialog

8) Printing ([Print])
The contents displayed in the graph window can be printed. Select the File menu — Print.

9) Print preview ([Print Preview])
The contents to be printed can be previewed. Select the File menu — Print Preview.
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4.4.7 Waveform Display Related Settings ([Option] Menu)
This section describes the functions of the Option menu of the graph window.
The settings related to the waveform display are performed in this menu.

1) Setting display color ([Set System Color])
To set the background color and cursor color of the graph window, click the Option menu —
Set System Color to display the following dialog.

@ Color Settings L&J

Back color Cursor A

Cm—

System color :|

[E[‘ Cursor Grab - |

| ok | | cance |
Figure 143: Background Color and Cursor Color Setting
Back Color : Background color of graph window
System Color : Grid line color of graph window
Cursor A : Display color of Cursor A
Cursor B : Display color of Cursor B
Cursor Grab : Display color when setting Cursor and Trigger

= Cursor Grab refers to the color displayed when Cursor A,
Cursor B, trigger position and the trigger level are being
moved in the graph window while dragging by the mouse.

PE-ViewX User's Guide

Doc. No.: 131170-A2-055C Page 143/217 2017/09/19



Myway

2) Setting font size ([Font Size])

The font size of the characters displayed in the data portion of the graph window can be set.
Select the Option menu — Font Size.

The size can be set from Small, Medium or Large.

~"WAVE Graph - x|

File(F) Opticn(P)

CHT T .00

Font size
(Small)
(10 a0 (1. 00
J Dizp 1 |GH1 v||\.-’alueP| v| J Dizp 2 |GH1 v||\.-'alueP| vl |14 v||ﬂverage: 1 v|
[Sampling: 1000us | Record: 600 [ 1Bl 833.33u [ 1/1A-BE 120k Hz | Gursar A —167m | Gursor B: —333.3|
~"WAVE Graph - x|
File(F) Option(P)
T 0.00 TRGPO
I
: 500.00m 00 C o 0l Font size
(Large)

: -515.709m

J] Disp 1 [GH1 - |[wWalie A | [¥]Disp 2 [GHI v ||Vale & | [1# «||Averaze=1 |

[sampling: 10.00us | Record: 500 [lA-Bl 833.33u [ 1/1A-BE 120k Hz  |Gursor A ~167m | Cursor EI:—833.3|

Figure 144 Font Size Setting
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3) Setting waveform pixel size ([Pixel Size])
The waveform pixel size of the graph window can be set.
Select the Option menu — Pixel Size.

The size can be set from Small, Medium or Large.

WAVE Graph
File(F) Option(P)

TRG:AUTO CH1 T 0.00

Pixel size
(Small)
J Dizp 1 |GH1 v||\.-'alueP| v| J] Dizp 2 |CH1 v||\.-'alueP| v| | 14 v||ﬂverage:l -
[Sampling: 1000us | Record: 500 [1A-Bl 83333u [ 1/]A-Bl: 120k Hz [Cursor & ~167m  |Cursor B: -833.33
~"WAVE Graph v X
File(F) Optien(P)
T 0.00
Pixel size
(Large)

J Dizp 1 |CHI v||\.-’alueP| v| J| Dizp 2 |CHI v||\.-'alueP| v| |14 v||.°|\-'erage:l v|

Sampling: 10.00uz | Record: 500 [1A-Bl 833.33u [ 1/1A-BE 120k Hz2 [ Cursor & —167m | Gursor B —333.33|
Figure 145: Pixel Size Setting
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4) Changing interpolation display of waveform ([Smooth])

Whether to interpolate the data for the sampling point of the waveform of the graph window
to be displayed can be set.

Select the Option menu — Smooth.

When this function is set to ON, the interpolated waveform data will be displayed as follows:

CHl T 0.00

CH1 T 0.00 TRG

Figure 146: Smooth Setting OFF (Upper Graph) / Smooth Setting ON (Lower
Graph)

2 In consideration of the effect on the drawing speed, even when the Smooth function is
turned OFF, if the number of dots on the outline view graph/enlarged view graph reaches
300 points or more, the interpolated data will be displayed in each graph.
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5) Setting graduation lines of waveform ([Grid Type])
The type of graduation line (grid line) of the graph window can be set.
Select the Option menu — Grid Type.

The type can be set between Dot or Line.

WAVE Graph | - x|

File(F) Option(P)

SEC:A00.00u TRG: AUTO C T 0.00
B

Graduation
line
h (Dot)

0.o0
0.00
-1.01
-1 161 -1 n.o0

J| Dizp 1 |GH1 v||\.-'alueP| v| J| Dizp 2 |GH1 v||\.-‘alueP| v| |14 v||ﬂverage:l v|

[Sampling: 1000us | Recard: 500 [1A-Bl 83333u [ 1/]A-BJ: 120k Mz [Gursar & ~167m | CGursor B —333.33|
~WAVE Graph - x|

File(F) Option(P)

T 0.00

Graduation
line
(Line)

J] Dizp 1 |CHI v||\.-'alueP| v| J] Dizgp 2 |CHI v||\.-'alueP| v| |14 v||ﬂverage:l v|

Sampling: 10.00us |Rec:0rd: 500 ||F\—EI|: 833.33u |1/|P.—B|: 120k Hz |Oursor & -167m |Oursor B —333.33|

Figure 147: Graduation Line Setting
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6) Setting display items ([Display Item])
The items displayed on the lower part of the enlarged view graph can be set.

Select the Option menu — Display Item.

WAVE Graph |

File(F) |Option(P)

Set System Color

' Font Size k

Pixel Size »
Smooth 3
Grid Type 3
Display Item -
Record Length @ Display Item Settings l'-ﬁ-'l
/| Variable Name
J| Position
J| offzet
J| Cursor A
4| Cursor B
| oK | | Cancel
Figure 148: Display Item Setting

Display
items

Figure 149: Display Items which can be set
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7) Setting record length of waveform data (Record Length)

The maximum record length (point) acquired from the waveform data can be set.

Select the Option menu — Record Length.

The record length can be selected from a range of 50 to 524288.

The value set here becomes the maximum record length per 1CH.

However, since the record length actually acquired will be calculated based on the value
specified here and the current measurement conditions, the value may become smaller than
the value specified here.

The record length actually acquired will be displayed on the status bar of the graph
window.

< WAVE Graph
Fie(F)

Set System Color I
' Font Size 3
Pixel Size 3
Smooth r
Grid Type 3
Display Item
q
Record Length
\ Channel Mode 3

-

@ Record Length Settings [ﬂ?-]

500 Paints

[ OK H Cancel |

Figure 150: Record Length Setting
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8) Setting channel mode ([Channel Mode])

The number of channels of waveform data to be acquired can be set.

Select the Option menu — Channel Mode.

The number of channels can be selected between 16CH or 8CH.

[L6CH] mode:
The waveform data for 16CH is acquired from the PE-Expert4.
The minimum sampling cycle is 10us.

[BCH] mode:
The waveform data for 8CH is acquired from the PE-Expert4.
The minimum sampling cycle is 5us.
The value of the 9 to 16CH is fixed at 0.
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4.4.8 FFT Analysis Display

1) FFT analysis function

The FFT analysis function is for performing a frequency analysis of the read waveform data.
Fast Fourier Transform (FFT) is used as the method of the frequency analysis. The power
spectral graph and the value of the total harmonic distortion (THD) can be displayed as

analysis results.

- WAVE FFT - X

File Option

Bl o) il

26840 40960 46080 51200

----- 00D EN = 544.75%

BOA0 1200

Curzar: 0.000Hz |OH2: 0.000 |OHI: 0.000

Figure 151: Spectral Display

PE-ViewX User's Guide

Doc. No.: 131170-A2-055C Page 151/217 2017/09/19



Myway

- WAVE FFT - X

File Option
Peak(v) = 400.00Hz THD = 354.62% ODD = 235.07% EWEN = 265.51% s
n Pea mn Peak mn Eal
i 0.00% (02) 0,008 (03} 251.25%
(04) 227.77% (05) 720148 (06} 4213
(07)  BLARE (0B 2B.13F (09) 18,043
Cl0) 16,098 (1) 14001% {12y 12403
(13) 11178 (14)  10.16% (18} p.82% ]
C1B)  B.B3X (172 B.0ZE (18)  7.50% E
(19)  7.0B% (20} B.GRE (21)  B.E0R
(22) 0 B.AEE (23)  BLTIR (24)  B.403
(26)  B.18E (ZE)  4.97% (27)  477%
(28)  4.89% (29D 4042% (300 4273
(H) 412 (32) 0 B.98% (33)  B.EER
(34)  B.74% (3B)  B.GER (36 B.5IR
(47) .4k (A 2.033% (a9)  a.eeR
(40)  aL1EE (41 a0k (42)  n.md .
42 7 qR¥  FAdN 2 ARY (AR ooank
Peak(u) = G00.00Hz THD = 818.25% ODD = B10.67% EVEN = 544.53% s
n Peal n Peal n Peal
(1) 0.00% (0Z)  0.00% 03) 4BE.G2R
(04) §72.39% (05) 215.30% (06) 139.85%
(07) 105.88% (08)  $5.9R% (09) 7L.7IR
(10} BE.20% (11)  BE.OZE {12)  BOD.G4R
(13)  45.76% (14)  41.96% (1R) 20,753 ]
(16)  3B.08% (17)  33.BBR (18)  31.E23 £
(1) 2ao7mk 20y 28.17% (1) 2R.723
(22)  eR.ME (23) 24.24R (240 230173
(25) 220193 (2R} 21.78% (270 20.463
(28) 1a.70% (293 18.98% (30 18.333
§31)  17.72% (32 17.14% (33)  16.B1R
(34) 16,113 (85)  15.E4E (36} 15,193
(37 14o7mi (38 141 (39 13,953
any  1HEIE () 1a.rak 42y 12.97% .
raah 17 RA¥  FddY 19 A72% (AR 12 19%
|Oursnt 0.000Hz |0H2:uﬂuu |OH1:1B?5m
Figure 152: THD Display

The range of frequency analysis supports two modes: the full screen mode for one screen of
waveform data; the cursor mode for between cursors A-B used on the waveform display
(WAVE) screen.

Since the FFT requires the n-th power of 2 (n is a positive integer) as the number of samples,
the data is interpolated by linear interpolation before the FFT is performed. An interpolation
image is shown below.

N
I\
;o\
/
/
I
/
/
/
/
Converted from 5
samplesto 8
samples
\ /
\ !
v
v
\
\/
v
Figure 153: Data Process Before Analysis
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#¢ Window functions
Note that the window functions are not used in the FFT analysis function provided in WAVE.

The components of each order of the FFT are calculated by the following equation:

N-1 H
R.=>a, cos(%) (0<k <%)

J

—

~_ . 271k N
I, =) a sin(——) (@<k<—
=28 (N) ( 2)
o R,

N

} 2 2
+
F>k=2M (1sk<ﬁ)
N 2
Where,

a; expresses the sample data.
Pk expresses the components of the k-th order.

N expresses the number of samples.

In the power spectral display of the FFT, the DC component is displayed as the 0-th order
item.

The first-order component becomes the fundamental wave component. The fundamental
wave frequency acts as the data range which performs the FFT process.

In the THD display, the content of the THD and the odd order, content of the even order and
the content of each order is displayed.
THD is calculated by the following equation:

N

P & )
2

P,
J2

In the above equation, the content of the odd order is calculated for the odd number of a
3rd-order or higher of Pk.

In the above equation, the content of the even order is calculated for the even number of a
2nd-order or higher of Pk.

The content of each order is calculated by the following equation:

THD =100

_ 100 P N
HD, =100 s (2sk<>)

1
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2) Tool bar

The following describes the tool bar of the FFT window.

Changes to cursor display mode

Changes to enlarged display mode

Resets the enlarged display

v
9

~

il

it} | 1o

§|

Changes to spectral display

Figure 154: FFT Window Tool Bar

Changes to THD display

The details of each function are as follows:

Table 49: FFT Window Tool Bar
Names Functions
Changes to cursor Changes the mouse operation during the spectral display mode to
display mode the cursor display mode.
(Cursor) Left-clicking on the graph display area moves the cursor to the

clicked position, and displays the frequency and its component
(amplitude) on the lower left side of the screen.

This function can be canceled by changing to the enlarged display
mode.

Changes to enlarged
display mode
(Enlarge)

Changes the mouse operation during the spectral display mode to
the enlarged display mode.

Dragging the area to be enlarged in the graph display area will
enlarge the selected area to be displayed.

This function can be cancelled by changing to the cursor display
mode.

Resets the enlarged
display

(Reset Enlarged
View)

Resets the enlarged spectral display, and returns to the status
where the entire graph is displayed.

Changes to spectral
display
(Spectrum)

Changes to the spectral display.

Changes to THD
display
(THD)

Changes to the THD display.
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3) Menu
The following describes the menus of the FFT window.

< WAVE FFT - X

File Option

Figure 155: FFT Function Menu

The details of each menu are as follows:

Table 50: FFT Function Menu
Main Items | Sub Items Contents
File Print This is for printing the FFT graph.
Print Preview This is for previewing the FFT graph.
Option Display Channel This is for selecting the CH to be the target of the
FFT.

Select from CH1 to 16.

Mode This is for changing the mouse operation.

Select from the following.

Cursor:
This is the same function as [changes to cursor
display mode] of the tool bar.

Enlarge:

This is the same function as [changes to
enlarged display mode] of the tool bar.

Reset Enlarged View | This is the same function as [resets the enlarged

display] of the tool bar.

View This is for changing the display.

Spectrum:
This is the same function as [changes to spectral
display] of the tool bar.

THD:

This is the same function as [changes to THD
display] of the tool bar.

Grid Type This is for changing the setting method of the
graduation of the frequency axis and component
axis. Select from the following:
Liner:

Linear display

Log:

Logarithmic display
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Analysis Range This is for changing the target range of the FFT
analysis.
Select from the following:
Full Screen:
All waveform data
A-B Cursor:
Waveform data between cursor A-B of the graph

window

Number of THD This is for setting the maximum order of the THD
which can be displayed while running.

All the THD values will be displayed while stopped.
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4.4.9 DMM Display

The DMM display function provides the functions of the digital multimeter.

This function displays the mean value, frequency and root mean square value in the
enlarged display window.

To use this function, select Multimeter in the pull-down menu of the graph window.

In the FFT/DMM screen of the control window, select the DMM type (mean value, frequency,
root mean square value).

I 7| Disp 1|IOH1 quMulhmeter v".p‘ Digp 2IIOH2 "Mulhmeter vI 18 v| |Average = 1 =

||F'| El: 8333 M h ursor f: =167m |Oursor B: -833-31

Set CH1 to Multimer to display the frequency Set CH2 to Multimer to display the root mean square value
Figure 156: DMM Settings and Display (Graph Window)

Set CHL1 to frequency Set CH2 to root mean square value
|'
CH1 HOLD - RMS @ Hz Meanl 9 HOLD @ FMS © 'Hz [ Mean

| cH2 HOLD @RMS | Hz | Mean] GHI10 HOLD @ RMS [ IHz [ Mean
ZH3 HOLD @RMS © 'Hz © /Mean  GHI11 HOLD @ RS © 'Hz | ' Mean
CH4 HOLD @ RMS ( Hz © Mean GHI12 HOLD @ RMS [ 'Hz | 'Mean
CGHA HOLD @RMS ( Hz © Mean CGHI13 HOLD @ RMS [ 'Hz | 'Mean
CHE HOLD @ RMS ( Hz © Mean CGHI14 HOLD @ RMS [ 'Hz | 'Mean
CH? HOLD ‘@ RMS © 'Hz © /Mean CHI15 HOLD @ RMS . Hz = Mean
ZHS HOLD @ RMS . 'Hz © /Mean CHI1G HOLD @ RS © 'Hz | ' Mean

M&THT HOLD @RMS ( 'Hz _ /Mean  MATHS HOLD @ RMS [ Hz _Mean
MATH2 HOLD @ RMS | 'Hz * 'Mean  MATHEG HOLD @ RMS [ Hz | Mean
MATHS HOLD @RMS | 'Hz _ /Mean  MATH? HOLD @ RMS ( 'Hz | Mean
MATHY HOLD @RMS | 'Hz * /Mean MATHE HOLD @ RMS ( 'Hz | Mean

MATH 1 - ¢ MATH & - 8 H- Y FFT / DMM
CH1-4 GH5 - & CH 8- 12 GH 13- 16
Figure 157: DMM Type Setting (Control Window)
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There are four types of display modes: HOLD, RMS, Hz and Mean.
The details of each function are as follows:

Table 51: DMM Functions
Items Functions
HOLD Fixes the display data
RMS Displays the root mean square value
Hz Displays the frequency
Mean Displays the mean value
eHOLD

This function fixes the display when the HOLD check box is selected.
oRMS

This function displays the root mean square value each time new data is acquired.
<Calculation method> Displays the root mean square of all the data.

N = Total number of data, Dx = each data

oHz

This function displays the frequency each time new data is acquired.
<Calculation method>

1. Calculates the mean value of all data.

2. Subtracts the value of 1. from all data (removes the DC component).

3. Searches all the zero crossing points of each data in a single direction.
(The zero crossing point is determined by the code of the initial data.)

4. Calculates the time interval of the zero crossing point acquired in 3.

5. Sorts the time interval calculated in 4. by time.

6. Determines the median value of the time interval data sorted in 5. as Hz.
When the number of data is an even number, the value with the larger frequency is
displayed.

eMean
This function displays the mean value each time new data is acquired.
<Calculation method> Displays the mean value of all data.

> D

Mean = kle N = Total number of data, Dx = each data
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4.4.10 Short-cut Keys
In WAVE, a short-cut key is assigned to each function, and can be operated from a

keyboard.

The short-cut keys and functions are as follows:

Table 52: MAIN Functions

R Toggles between Run/Stop
C Toggles the cursor to display/hide
[Tab] Toggles between the Channels, Math, X-Y and FFT/DMM tabs

[SHIFT] + [Tab]

Toggles between the Channels, Math, X-Y and FFT/DMM tabs
(Reverse order of the above)

[Ctrl] + T

Toggles between the control window, graph window and FFT
window

[Ctrl] + [SHIFT] + T

Toggles between the control window, graph window and FFT
window (Reverse order of the above)

Table 53: ZOOM Functions
7+ Enlarges the display area of the enlarged view graph (RANGE
value becomes lower)
7+ Reduces the display area of the enlarged view graph (RANGE
value becomes higher)
P+« Moves the display area of the enlarged view graph to the right
P+— Moves the display area of the enlarged view graph to the left

Table 54: SEC/DIV Functions

Reduces the SEC/DIV

Increases the SEC/DIV
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Table 55: VAL/DIV Functions

Keys Functions

1+{10r|} Increases/decreases the VAL/DIV of CH1
2+{10r|} Increases/decreases the VAL/DIV of CH2
3+{tro0r]} Increases/decreases the VAL/DIV of CH3
4+{tror]} Increases/decreases the VAL/DIV of CH4
5+{t1o0r]} Increases/decreases the VAL/DIV of CH5
6+{t10r]} Increases/decreases the VAL/DIV of CH6
7+{tor]} Increases/decreases the VAL/DIV of CH7
8+{tor]} Increases/decreases the VAL/DIV of CH8
9+{tor]} Increases/decreases the VAL/DIV of CH9
A+0+{tor]|} Increases/decreases the VAL/DIV of CH10
A+1+{tor]|} Increases/decreases the VAL/DIV of CH11
A+2+{tor]|} Increases/decreases the VAL/DIV of CH12
A+3+{tor]|} Increases/decreases the VAL/DIV of CH13
A+4+{tor]} Increases/decreases the VAL/DIV of CH14
A+5+{tor|} Increases/decreases the VAL/DIV of CH15
A+6+{tor|} Increases/decreases the VAL/DIV of CH16

[SHIFT]+1+{tor |} Increases/decreases the VAL/DIV of MATH1

[SHIFT]+2+{tor |} Increases/decreases the VAL/DIV of MATH2

[SHIFT]+3+{tor |} Increases/decreases the VAL/DIV of MATH3

[SHIFT]+4+{1o0r]} Increases/decreases the VAL/DIV of MATH4

[SHIFT]+5+{1o0r ]} Increases/decreases the VAL/DIV of MATH5

[SHIFT]+6+{t1o0r]} Increases/decreases the VAL/DIV of MATH6

[SHIFT]+7+{1o0r]} Increases/decreases the VAL/DIV of MATH7

[SHIFT]+8+{1or ]} Increases/decreases the VAL/DIV of MATH8

[Z]1+1+{tor|} Increases/decreases the X-VAL/DIV of XY-1
[Z]+2+{to0or]} Increases/decreases the Y-VAL/DIV of XY-1
[Z]+3+{tor]} Increases/decreases the X-VAL/DIV of XY-2
[Z]+4+{to0r]} Increases/decreases the Y-VAL/DIV of XY-2
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Table 56: Trigger Functions
Keys Functions
M Toggles between Single, Auto and Normal
[Shift] + M Toggles between Single, Auto and Normal (Reverse order of the above)
N+ 1 Selects Trigger No. 1
N + 2 Selects Trigger No. 2
N+ 3 Selects Trigger No. 3
N + 4 Selects Trigger No. 4
T+1 Selects 1CH as the trigger channel
T+2 Selects 2CH as the trigger channel
T+3 Selects 3CH as the trigger channel
T+4 Selects 4CH as the trigger channel
T+5 Selects 5CH as the trigger channel
T+6 Selects 6CH as the trigger channel
T+7 Selects 7CH as the trigger channel
T+8 Selects 8CH as the trigger channel
T+9 Selects 9CH as the trigger channel
T+A+0 Selects 10CH as the trigger channel
T+A+1 Selects 11CH as the trigger channel
T+A+2 Selects 12CH as the trigger channel
T+A+3 Selects 13CH as the trigger channel
T+A+4 Selects 14CH as the trigger channel
T+A+5 Selects 15CH as the trigger channel
T+A+6 Selects 16CH as the trigger channel
T+E Selects EXT as the trigger channel
T+{—>or} Increases/decreases the trigger position
T+{tor|} Increases/decreases the trigger level
K Toggles between EDGE trigger and WIDTH trigger
E Toggles between rise/fall
W+T Toggles between over/under (in case of pulse width trigger)
W+ P Toggles between positive/negative polarity (in case of pulse width
trigger)
Do, No. 131170 A3.065C Page 161/217 2017/09/19




Myway

Table 57: CH, MATH, X-Y Functions
Keys Functions
[CTRL] +1 Toggles the waveform display of CH1 to ON/OFF
[CTRL] +2 Toggles the waveform display of CH2 to ON/OFF
[CTRL] + 3 Toggles the waveform display of CH3 to ON/OFF
[CTRL] +4 Toggles the waveform display of CH4 to ON/OFF
[CTRL] +5 Toggles the waveform display of CH5 to ON/OFF
[CTRL] + 6 Toggles the waveform display of CH6 to ON/OFF
[CTRL] + 7 Toggles the waveform display of CH7 to ON/OFF
[CTRL] +8 Toggles the waveform display of CH8 to ON/OFF
[CTRL] +9 Toggles the waveform display of CH9 to ON/OFF
[CTRL]+[A]+0 Toggles the waveform display of CH10 to ON/OFF
[CTRL] +[A] +1 Toggles the waveform display of CH11 to ON/OFF
[CTRL] + [A] +2 Toggles the waveform display of CH12 to ON/OFF
[CTRL] + [A] +3 Toggles the waveform display of CH13 to ON/OFF
[CTRL] + [A] + 4 Toggles the waveform display of CH14 to ON/OFF
[CTRL] +[A] +5 Toggles the waveform display of CH15 to ON/OFF
[CTRL] +[A] +6 Toggles the waveform display of CH16 to ON/OFF
[SHIFT] + [CTRL] +1 | Toggles the waveform display of MATH1 to ON/OFF
[SHIFT] + [CTRL] + 2 | Toggles the waveform display of MATH2 to ON/OFF
[SHIFT] + [CTRL] + 3 | Toggles the waveform display of MATH3 to ON/OFF
[SHIFT] + [CTRL] + 4 | Toggles the waveform display of MATH4 to ON/OFF
[SHIFT] + [CTRL] +5 | Toggles the waveform display of MATHS5 to ON/OFF
[SHIFT] + [CTRL] + 6 | Toggles the waveform display of MATH6 to ON/OFF
[SHIFT] + [CTRL] + 7 | Toggles the waveform display of MATH7 to ON/OFF
[SHIFT] + [CTRL] + 8 | Toggles the waveform display of MATH8 to ON/OFF
[SHIFT] + [Space] + 1 | Toggles the waveform display of XY-1 to ON/OFF
[SHIFT] + [Space] + 2 | Toggles the waveform display of XY-2 to ON/OFF

Table 58: File Menu Functions
Keys Functions
[CTRL]+C Copies to the clipboard (Copy to Clipboard)
[CTRL] + P Prints

2 Note that some of the keys may not operate in keyboards that are not equipped with the
N key rollover function.
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4.4.11 Notes
e During the process of data reading, all CH data are not necessarily synchronized.

Note that there is a time difference of about 0.2us for reading each CH.
e When closing the WAVE window, the currently set contents will be saved automatically.
The saved contents will be reproduced when the system is started the next time.
e Even when a program is compiled and variable information such as the variable name
and address was changed while the WAVE window is started, the variable information in the
WAVE window remains the same before compiling. In this case, download the program
again, “Variable Information in WAVE Updated” will be displayed in the Console.
When the WAVE window is opened again, the information will be updated to the new
variable information.

e If the computer goes into sleep mode during measurement, LAN will be disconnected and

data recording will be terminated.
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4.5 [Memory] Window

The Memory window specifies the address, and displays the address for the amount of 256
bytes.

There are two methods to display this window.

- Click the Window menu — Show Window — Memory

- Click Memory of the tool buttons.

When started, the following screen will be displayed.

< Memoryl - X

Address  0c018000 | Read |

0C018000: 00000000 3B490FCT 3BCYOFEY 3CI6CELY ....C.1...E.YE..
0C018070: 3C430E30 3CTBL14B 3CI6CIBE 3CAFEAGY .. 1.KO...E..i&..
0CO18020: 3CCI0ABO 3CE2ZATE 3CFB49BYI 300A342F . .E...4..10.....
0CO18030: 3016C32C 302351CC 3D2FEN07 30306005 .A..10...4..0m..
0CO18040: 3D48FBZF 30b5880E 30621468 3DBEADZS . CH...U.h.b. . .n.
0C018050: 307B2B74 3D830B0A 3D8A2004 3DI064B4 +....0....... d..
0CO18080: 30964305 3DICECFY 3DASS08C SDASFSBA ... ui......%s..
0C018070: 3DAFBGR0 30BHF30A 3DBCIAC3 30CZ7C39 .., .Usy.A. .. ..
0C018080: 30C8BD3G 30CEFDBY 300530BY 300B7O3Y . .E..w1...0...
0C018090: 3DET1BC2E 3CEFFA9L SDEE38YVE 30F47HC0 . .4..d¢.v.T.A

0C018040: 3DFABZT7S 3E007745 3E033502 3EOBEZGE s, 0.Ew...... Moo
0C0O180B0: 3E09CESE SEOCEC4A 3ET008B7 3E1S24CA 1..J1...... E...
0CO180C0: 3E164083 3E195EE0 3E1CYE0E ZE1FIN/E ... 4. bv.. ...
0CO18000: 3E22ABBG 3EZRCHBC 3E280DEFC 3EZBFE04 ..., i o.ob...a..
OCOTS0ED: 3E2F1042 3E3228D4 3E354088 3E38LVEC ....0....... i, .
0COT80F0: 3E3BBECE 3E3EBLH3E 3E4719E37 3E44BOBY Inm..... ... AL DL

Figure 158: Memory Window

Up to three Memory windows can be displayed at once.
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4.5.1 Reading Memory
Read the memory according to the following procedure:

Address:  Q000000D Read |

Figure 159: Reading Memory

1) Enter the address in the Address field.
Specify by a hexadecimal number.

2) Execute reading

Reading can be executed by the following two methods:
Click the Read button.
Press the Enter key in the Address field.
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4.5.2 Context Menu
Right-click to display the following context menu.

" Memoryl
s 00013040

0C018040: 3D48FB2F 3055860E 3062

QC018050: 30VB2E74 3083DBOA 3084
000 120A0-_2NGRAGNK 2NACECEY 20473

0C0180 Data Format » C
i0ja]  atesie 3
8%8}38 Cata Endianness k 3
ol o 9
Figure 160: Context Menu

The items of the context menu are as follows:

Table 59: Memory Window Context Menu
Data Format This is for selecting the data format to be displayed.

The data format can be selected from the following:
Bin: Binary number

Dec(S): Signed decimal number

Dec(U): Unsigned decimal number

Hex: Hexadecimal number

Float: Floating point (32bit)

Double: Floating point (64 bit)

Data Size This is for selecting the collected size of data to be displayed. The
data size can be selected from the following:

1 byte

2 byte

4 byte

8 byte

Data Endianness This is for selecting the endian to be displayed.

The endian can be selected from the following:

Little endian

Big endian
Copy This is for copying the selected range to the clipboard.
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4.5.3 Notes
e When an address not disclosed to a user is specified, the masked address will be

d iSplayed asg "rERERERR 1
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4.6 [Data Recorder] Window

The Data Recorder window displays the waveforms of specified variables during sampling.
It also saves the sampled data.

In Data Recorder, variables for up to 32 CH can be registered to display the waveforms.

4.6.1 Starting
There are two methods to display this window.
- Click the Window menu — Show Window — [Data Recorder]

- Click Data Rec on the tool buttons.

/Data Rec | - X Data Rec Graph | - X

R

File(E) Option{D)

SAMPLING
nmm 5 HDD FREE

~HOREZONTAL ——

START
00000000 ¢ >
SEG / DIV
000m <>
RANGE

100 ' | >

POSITION (e ~ O

0.00 <

CH1 CH2 CH2 CH4

(Lon J(m [+] [orF [ [~]|[orF [E [~] [orF ][m [~

| win1 | OFFSET| | wint |OFFSET| | Win1 ||OFFSET| | Win1 || OFFSET|

WARIAELE WARIABLE WARIAELE WARIAELE
o al v wiial v s Mal v usval v
VALADDS WAL VALADTS VALADDS
5.00 o 50000m 50000m 3 50000m %
POSITION POSITION POSITION POSITION
e S e
'..‘.::“..' "_“:{;.' ..'-.:‘4-‘:
0.00 : 000 : 000 : :
CH1-4 GHE5- 8 GH G- 12 GH 13- 18 JDisp 1 [GHT +|[Vake A +| @IDisp 2 [GH1 +|[VakeA |
CH17-20 GH 21- 24 GH 25 - 28 GH 20 - 32
| |a-Bf | 1/]4-B| ‘Oursurﬁr |OursorE'
Figure 161: [Data Recorder] Window
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4.6.2 Screen Structure
The screen structure of Data Recorder is as shown below:

~

@ Data Rec O | B |di
~HOREONTAL ——— SAMPLING
_ Run | : [ 000m 3
START ~TRIGGER
a000:0000 < » [ ENABLE
SEG / DIV LEVEL
000m ¢ > o.oo v
RANGE DELAY
100 <> 100 s
POSITION =
cHi ~| (5.
GH1 GH2 GH3 GHé
Lon J(m [~] [ orF [ B [~] |oFF J[[ [~] [ o | [~
| in1 ||OFFSET| | wint |[OFFSET| | Win1 ||OFFSET| | wint || OFFSET|
VARIABLE WARIABLE VARIABLE WARIABLE
c_Val - uc_Wal - = \al - uz_Wal -
WAL/DTY VAL/DIV WALADTY VAL/DIV
5.00 - s0000m & 50000m & 50000m &
POSITION POSITION POSITION POSITION
‘I.p-"l"\r,,‘I .qn"l"-r_‘ ‘I.p-‘"'\r,,‘I :Q..I""O..
=g g =g L
a0 - 000 - a0 - 000 -
CH1-4 | cCH&-8 ] CHO-12 [ cHi13-16
[ oH17-20 | ©GH21-24 | ©GH25-29 GH 29 - 32
Figure 162: Control Panel Window
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Data Rec Graph | - X
File(F) Option(O)
HOD FREE ZPACE = 100.53GE

nozonzo0.10 Outline

view graph

Enlarged
view graph

no:on:oo.10 no:00:00.20

OFF - 1 OFF - 1 OFF OFF
OFF . OFF . OFF OFF

/| Disp 1 |GHI v| [Value & v| /| Disp 2 |CGHI v| [Value & vl

| |&-Bl: | 1/18-BJ: |Dursu:urF'|: |Gursu:urEl: ‘

Figure 163: Graph Window

The contents of each window are as follows:

Table 60: Contents of Data Recorder Window

Windows Contents

Control  panel | This window is for specifying the display conditions and trigger
window conditions.
When this window is closed, the graph window and FFT window will

also be closed automatically.

Graph window | Displays the outline view graph and enlarged view graph.
The outline view graph displays maximum data.
[MAXIMUM DISPLAY] displays data in a specified time frame.
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4.6.3 Outline of Data Recorder Function
The Data Recorder function is provided with several settings that are required to display a
waveform. This section describes the outline of these functions. See description of each

function for details.

X-axis range setting of
/enlarged graph display

@ Data Rec =NREN X
— SAMPLING )
Run/ Stop ' Run | o~ Sampling
: * frequency settin
Cursor q y 9
ON/OFF START
oo0Eo00n < » [C]EMABLE
SEG / DIV LEVEL ;
000m <> 0.00 Trigger
RANGE DELAY con_dmons
100 o 0.00 setting
POSITION oH1
000 <
GHI GH2 GHa
[on Jimm [~| [orF M [~] [ofF |[E |~] | Display format
| win2 |[OFFSET| | wint |OFFSET| | win1 || OFFSET| setting
VARIABLE VARIABLE WARIABLE | .
& Wl - ue_ Val - s Val - Variable selection
YAL/DIY VAL/DIY VAL/DIY | y-axis range
50D - BI000m & T setting
FOSITION POSITION FOSITION
- 1 - POSITION
W e et | setting
0.00 - 0.00 - 0.00 -
GH1-4 [ GHb5-8 | GH4-12 | GHla-1b Changing
GHi7-20 | GH21-2¢ | GH25-28 |  GH20- 32 of CH tabs
Figure 164: Explanatory View of Each Function

2% Except that the display of the applicable channels of CH 5 to 32 changes to 5 to 32, the

other functions are the same as the above screen.
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4.6.4 Control Panel Window Functions
This section describes each of the functions on the Data Recorder control panel window. In
the control panel window, data sampling, various display changes, setting of each function,

etc. can be performed.

1) Data Sampling
Click the RUN/STOP button to begin data sampling. While running, sampling begins with
sampling period settings. However, when waveforms are refreshed, the timing is different

from sampling period.

Figure 165: Display while STOP
The displays changes to the following while RUN.

Figure 166: Display while RUN

Click the RUN/STOP button again to end data sampling.

PE-ViewX User's Guide

Doc. No.: 131170-A2-055C Page 172/217 2017/09/19



Myway

2) Cursor ON/OFF

To display the cursor on the enlarged view graph, click the CURSOR button on the control
panel window.

The cursor is effective at [STOP] or [Display Hold]
During [Display Hold], data sampling continues in [RUN] mode and waveform doesn’t
refresh. Sampled data can be displayed in a specified time frame.

| CURsOR

When cursor display is OFF

—] When cursor display is ON

Figure 167: [CURSOR] Button Status

When the cursor display is ON, the values of Cursor A, Cursor B, |A-B| and 1/|A-B| will be
displayed on the status bar of the graph window. In each CH area, the cursor values of "-A-"
and "-B-" will be displayed on the lower part of the enlarged view graph.

To move Cursor A and Cursor B, move the mouse over the cursor character ("A" and "B") of
the enlarged view window, and drag to a position.

Cursor display ON: Displays the portion
indicated by the arrows

500, 00m 500, 00m
0.on 0.00
0. 00

an
I

T

] Disp 1 [GH1 /| [Walue & = |[/]Disp 2 |[CHI | »||Wae B |

7
/IIP.—BI: 490 [ 1/18-Bl: 203.89m Hz| Gursord: 757 o | CursorB: 1247 |
/

Displays the values

Displays the values on the
of cursors A and B

status bar during ON

Figure 168: Status when cursor display is ON
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3) X-axis setting

x-axis settings are displayed in [HORIZONTAL].

~HORIZOMNTAL —
START
00003739 € »
SEC F DIV
10.00m L]
RAMGE
100 4 r
POSITICON
n.no iy
Figure 169: [HORIZONTAL]

The following items are displayed under [HORIZONTAL].

Table 61.: Items in [HORIZONTAL]
ltems Contents
Auto Scale Automatic scaling of x-axis for enlarged graph view.
START Displays the time for x-axis in enlarged graph. This value refers to the
starting time of recording. There are 3 ways to change the value:
(i) click on the left/right button in the box
(ii) key in value directly into textbox
(i) adjust the scroll bar at the bottom of enlarged graph.
SEC/ DIV x-axis range setting of enlarged graph display.
RANGE Magnification setting of enlarged graph setting. The white box
displayingthe range will be changed. 0.01%~100% can be displayed.
However, the actual display will be based on [SEC/DIV].
POSITION Displays the position setting of enlarged graph display. This value

refers to the position of the white box. There are 3 ways to change the
value:

(i) click on the left/right button in the box

(ii) key in value directly into textbox

(iii) adjust the marker ¥ at the top of the graph.
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The above settings are displayed in the image below.

POSITION and RANGE enclosed

in white frame is displayed in an

' enlarged scale
E;
00:00:34. 40

Graduation width of x-axis

of outline view graph

00:00:44.40 00:00:54.40

———

00:00:40,85 00:00:42.85

Graduation width of x-axis of enlarged
view graph according to [SEC/DIV]

Figure 170: Enlarged Display of Waveform

4) Sampling Period Setting
Data sampling period is displayed under [SAMPLING].

SAMPLING
{ 000m 2
Figure 171: [SAMPLING]

The sampling period is in the range of 10ms ~ 10s.

2 Take note that when the graphical data is refreshed, the interval is different from
sampling period.
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5) TRIGGER Settings
Trigger functions are available in Data Recorder. If any trigger condition is met, data

sampling stops after the specified time period. Refer to the image below for [TRIGGER]

setting.

~TRIGGER
ENABLE
LEVEL
-40000m &

DELAY
0.00 >

(ch -] En

Figure 172: [TRIGGER] Setting

The following items are displayed under [TRIGGER].

Table 62: [TRIGGER] Setting
ltems Contents
ENABLE Enable or disable trigger. Check the box to enable trigger.
LEVEL Trigger level settings
DELAY The specified time for data sampling to stop after trigger condition is met.
Trigger CH Trigger channel settings
Edge Trigger rise/fall settings
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6) CH1-32 Data Sampling Settings

To change the setting of the waveform display of CH1 to 32 to ON/OFF, click the ON/OFF
button provided for each CH on the control panel window as shown below.

/Data Rec | v X
~HORIZONTAL ——— ~SAMPLING —— |
Toom 2
. !! START ~-TRIGGER
00000199 <> [ ENABLE
SEC /DN LEVEL
20000m <> 200 %
RANGE DELAY
100 <> 000 o -
000 <> =~ - ;

CH1-4 |  cHs-8 |
[ CHi7-20 | cCH21-2¢4 |

Figure 173: [ON/ OFF] Key
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7) Extension Window
Up to 4 extension windows can be selected for CH1-32. In the image below, click on [Win1]
to change the display of waveform. [Winl1]~[Win4] can be switched.

__Data Rec | - X

e

[ futo scar | -
||

00000198 < > ENABLE

SEC / DIV LEVEL

20000m <> 200 >

RANGE DELAY

100 <> o 2

POSITION

000 <> [Win1l/Ra>

CH1-4 | CHS5-8 |
[ CHi7-20 | cHa-24 |

Figure 174: [Win1]
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8) Setting Offset
Clicking the OFFSET button of each CH displays the following screen and allows the Offset
value to be set. To set the value, enter the Offset value directly.

CH1 OFFSET |§|

offset input
0.00

| ok | |cance

Figure 175: Offset Value Setting (CH1)

The Offset function is for displaying the value in which a fixed value (Offset value) is added
to the target variable by the waveform display software. All the values used for numerical
processing and display by the waveform display software are the values after the Offset is
added. Note that offset is also added to trigger level.

PE-ViewX User's Guide
Doc. No.: 131170-A2-055C Page 179/217 2017/09/19



Myway

9) Selecting Variables
To select the variable to be displayed, click the pull-down menu (¥ button) of VARIABLE on
the control panel window.

WHRIARBLE
Ll -

c_Wal
d_Wal
it

i_al
[_Wwial
g Wal

uc_Wal
W

v

it

Figure 176: Variable Selection

The variable can be selected from the following two methods.
- Select a variable name with the mouse.
- When the first character of a variable name is entered, the applicable variable name will be

selected automatically.

The variables listed in VARIABLE are displayed based on the variable information file
automatically created by PE-ViewX.
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10) Selecting display colors of waveform

To set the waveform color of each CH, click the color list. The following color selection dialog
will be displayed.

GHI1

(winl | EEEEEEN
vii M D EEEE N
v mpeEEED
val OO0 0O OO0

ROnnn d
Figure 177: Waveform Color Setting

11) Setting POSITION

To set the POSITION of CH1 to 32, set the value in POSITION as follows:

POSITION

Pl
a* e

I
5:Ti§é

0.00 -

1L
e ITLa

Figure 178: Setting POSITION

The position can be set by the following three methods.
- Place the cursor on the dial, and rotate the mouse wheel.
- Click the Up/Down buttons of the list box.

- Directly enter a value.

2% The setting range is from "(-4xVAL/DIV) to (4xVAL/DIV)."
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4.6.5 Graph Window Structure

This section describes the structure of the graph window.

The structure is as follows:

Data Rec Graph | - X Menu
File(F) Option(0)

Outline
view graph

Enlarged
view graph

Displ/ Disp2
4| Disp 1 |CH1 v| [Value & v| 4] Disp 2 |CGH3 v| [alue B v|

Status bar

K |||P.—B|:333.33m | 1/1A-Bf 800 H2 | GursorA: 333.33m | GursorB: BGE67m |

Display Freeze/ Display Resume

Figure 179: Graph Window Structure

1) Menu
The menu consists of File / Option.

See "4.6.6 Processing Waveform Data (File Menu)" and "4.6.7 Waveform Display Related
Settings (Option Menu)" for the detalils.
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2) Outline view graph

The outline view graph displays all the acquired waveform data.

The details are as follows:

POSITION HDD free space Enlarged view graph area

HOD FREE =PACE @ 93

.37 H

no=nn-ni_34 no-nn-n?_ 4

—— 113

) [ —
Time frame for

X-axis range .
d recording data Scroll bar
Figure 180: Outline View Graph Structure
Table 63: Outline View Graph Structure
Name Functions
POSITION Indicates the POSITION value set on each CH tab.

HDD free space

Real time display of HDD free space. Data sampling storage
depends on HDD free space.

Enlarged view graph

The area enclosed in the white frame in the outline view
graph. This area is enlarged and displayed on the enlarged

area view graph. The range of the white frame is specified by the
RANGE and POSITION. Up to 4 windows can be displayed.
x-axis range Indicates the range of the x-axis (SEC/DIV) of the outline view

graph.

Time frame for recording
data

Displays the time frame of outline graph.

Scroll bar

In case when the range of sampling data (x-axis range x 10)
exceeds the range, move the scroll bar to display desired
data.

Data Recorder saves the outline graphical data in memory when data sampling begins.

Hence, there is a maximum limit of storage. The setting is under Option — Maximum

Display.
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3) Enlarged view graph
The enlarged view graph enlarges and displays the area specified in the outline view graph.
Up to 4 windows can be displayed.

The details are as follows:

POSITION '

Displ/ Disp2

5 Variable
information
1.00 of each CH
o.on

o.on

X-axis range Time frame for recording data
Figure 181.: Enlarged View Graph Structure
Table 64: Enlarged View Graph Structure
Name Functions
POSITION Indicates the POSITION value set on each CH tab.
Displ/ Disp2 Displays the values set in the [Displ/Disp?2] fields.
See "4) Disp1/Disp2" on the next page for details.
X-axis range Indicates the range of the X-axis (SEC/DIV) of the outline
view graph.
Time frame for recording | Displays the time frame of outline graph.
data
Variable information of | Displays the measurement condition of each CH and the
each CH values in cursors A/B.
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4) Disp1/Disp2
The contents set in these fields are displayed in the enlarged view graph as described on
the previous page.

The details are as follows:

Change of display / hide

Dizp 1I CHI | |value &  ~ ||¥] Disp Y JCH2 || vaue B
Display channels Display items
Figure 182: Disp1/Disp2 Structure
Table 65: Disp1/Disp2 Structure
Name Functions
Change of display / hide | Changes between display/hide.
Display channels For setting the channels to be displayed.
Can be selected from CH1 to 32.
Display items Can be selected from the following items:
Value A:
Displays the value of cursor A.
Value B:
Displays the value of cursor B.
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5) Status bar
The status bar displays the following items.

Samplini; cycle Reclord length

| Sampline: 10.00us | |Record: 500 |{1A-BE 39084u | | 1/14-B|: 256k Hz | | Sursor & -80761u | Gursor B —416.67u)

T
Time between A-B Frequency between A-B Position of A-B

Figure 183: Status Bar Structure

Table 66: Status Bar Structure
Name Functions
Time between A-B Displays the time difference between cursor A and cursor B.
Frequency between A-B Displays the inverse, i.e. the frequency of the time

difference between cursor A and cursor B.

Position of Aand B Displays the position on the time of cursor A and cursor B.
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6) Display Hold/ Display Resume
During data sampling, only waveform refresh can be terminated. Move the scroll bar to
desired time frame to observe data. By clicking [Display Hold] on left side of status bar, data

refresh is terminated.

Dizplay Hald | |&-B} | 1/|4-B| | Ciurgor & | CurzorB:

Figure 184 [Display Hold]

Click [Display Resume] to refresh waveform. The latest waveform will be updated.

e | 1A-Bl: 1667 | 1/1A-BE 60.00m Hz |Gursord 1667 | GursorB: 33,33

Figure 185: [Display Resume]

[Display Hold]/ [Display Resume] are only effective during RUN. They are disabled during
STOP.

| |&-B]: |'IJ-'r|F'|—EI|: Cursor & CursarB:
Figure 186: During disabled condition
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4.6.6 Processing Waveform Data ([File] Menu)

This section describes the functions of the File menu of the graph window.

The main functions include the Load and Save function of sampled data. The following
describes each of the functions. Since the File menu cannot be used while running, stop the
operation before use.

1) Loading sampling data ([Load Data...])

The sampling data can be loaded. Select the File menu — Load Data.... When the file to be
loaded is specified, the following dialog will be displayed. Click the OK button to complete
the loading.

Data Rec [

0 055 —5OEAET LELE.

Figure 187: Sampling Data Loading Completed Dialog

2% Relationship between the offset function and data saving

The Offset function is for displaying the value in which a fixed value (Offset value) is added
to the target variable by Data Recorder. All the values used for numerical processing and
display by Data Recorder are the values after the Offset is added.

However, the Offset value is not included in the saved waveform data. When the saved
waveform data is read to Data Recorder, the data including the Offset value set when the
waveform data is read will be displayed. Pay particular attention to this point.
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2) Save Sampling Data Settings ([Log Settings])
All sampled data can be saved in a file. Before sampling, go to File — Log Settings — Log
Settings. The following dialog is displayed.

Log Settings \E‘

Sawve Data Log

Save Path
C:¥Users¥pC-18 1¥Desktop¥5avind

Browse... |

Scane Scane_1

File Name Data_1

Save Method

@ Interval 1 h 0 m
) Schedule 0 h 0 m 0 5
Comment
[ OK | [ Cancal |
Figure 188: [Log Settings] Dialog
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The following items are displayed under [Log Settings].

Table 67: [Log Settings] Dialog Items
ltems Contents
Save Data Log Sampling data will be saved in this setting. Check to save file.
Save Path Set path for saving.
Scene Set scene for saving.
File Name Set name for saving.
Save method Set method of saving.

Interval: save at specified interval.
Range of 1s ~ 99h59m59s.

Schedule: save at specified time frame. For example, once a day.

Comment Set comments for scene. It will be displayed in File — Log

Management.

The file will be saved in the following format.
[Save Path]¥[Scene]¥[File Name]_YearMonthDayTime_Number.csv
The sequence starts from zero, in order of data recording.

For example)
Save Path:c:¥log
Scene:Scene_1

File Name:Data_1

==> c:¥log¥Scene_1¥Data_1 YearMonthDayTime_0.csv
c:¥log¥Scene_1¥Data_1_ YearMonthDayTime_1.csv
c:¥log¥Scene_1¥Data_1_ YearMonthDayTime_2.csv
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3) Save file management ([Log Management])
File — Log Managementment — Log Management for file management. The dialog will
appear as below.

Log Management @

Scene Comment Filename Comment

- Browse... |
- Delete |

[ OK | [ Cancel |

Figure 189: [Log Management] Dialog

The following items are displayed under [Log Management].

Table 68: [Log Management] Dialog Items
ltem Contents
Scene Displays scene name.
Comment (Left) Displays comments for Scene.
Filename Displays filename includuing Scene name.
Comment (Right) Displays/refreshes comments for each file.
[Browse...] Selects path for saving file. The settings are under [Save Path].
This displays all files in this path.
Delete Deletes selected files.

The image below displays an example.
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Log Management

Scene Comment  Filename Comment

E-FEE
oF—=

Scene_1 Data_1_20140811110349_000.csv | A1

Data_1_20140811110419_001.csv | A 2

Data_1_20140811110449_002.csv |OJAZ 3

Data_1_20140811110519_003.csv | OJAZ 4
Data_1_201408111105 SV

| ok | | cancel |

Figure 190: An example of Log Management

4) Printing ([Print])
The contents displayed in the graph window can be printed.
Select the File menu — Print.

5) Print preview ([Print Preview])
The contents to be printed can be previewed.

Select the File menu — Print Preview.
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4.6.7 Waveform Display Related Settings ([Option] Menu)
This section describes the functions of the Option menu of the graph window.
The settings related to the waveform display are performed in this menu.

1) Sampling Data Search
The image below displays the search for sampling data when the conditions are fulfilled. To
search, go to Option — Search. The dialog appears as below.

Search @

Variable
CH1 | u

Channel

Method
@ Edge

Level
0.00

Peak

@iMaximum
Minimum

Left |[ Right |[ Close |
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The following items are displayed under [Search].

Table 69: [Search] Dialog Items
ltem Contents
Channel Selects channel
Variable Displays variables for selected channel.
Method Setting for search method as follows:

Edge: Search for Rise/Fall. Reference value is determined in [Level].
Peak: Search by Maximum/Minimum
Click [Left] to search for maximum/minimum in the left direction.

Click [Right] to search for maximum/minimum in the right direction.

Left Search towards the left, with center based on outline graph view.
Right Search towards the right, with center based on outline graph view.
Close Close dialog.

Ared line will appear as below when the search conditions are met.

The example shows a search example for rising edge at Level 0.5.

A red line is displayed when

search conditions are met.

SEC/DIY = B0.00m

(]

no-o0:00.30 00:00:00.55

Figure 192: Example of search results
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2) Maximum time frame setting ([Maximum Display])

The setting for maximum time frame for graphical display is under Option — Maximum
Display. For example, when the setting is 3 hour, the maximum of 3 hour data can be
displayed. The older data will not be reflected. The dialog is displayed below.

Maximum Display @
Maximum Display
1 ho 0 m3
CK | [ Cancel |
Figure 193: Maximum Display

2% Data Recorder saves sampling data from the start in the time frame memory. The
memory size is related to the following parameters.
- [Maximum Display]: maximum time for recording
- [SAMPLING]: sampling period

In case when memory is insufficient, the error message will occur. Reduce [Maximum

Display] or increase the interval of sampling period.
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3) Setting display color ([Set System Color])

To set the background color and cursor color of the graph window, click the Option menu —
Set System Color to display the following dialog.

@ Color Settings L&J

Back color Cursor A

O i——

System color :|

[E[‘ Cursor Grab v|

| ok | | cance |
Figure 194: Background Color and Cursor Color Setting
Back Color : Background color of graph window
System Color : Grid line color of graph window
Cursor A : Display color of Cursor A
Cursor B : Display color of Cursor B
Cursor Grab : Display color when setting Cursor and Trigger

= Cursor Grab refers to the color displayed when Cursor A,
Cursor B, trigger position and the trigger level are being
moved in the graph window while dragging by the mouse.

4) Setting waveform pixel size ([Pixel Size])
The waveform pixel size of the graph window can be set.
Select the Option menu — Pixel Size.

The size can be set from Small, Medium or Large.

5) Changing interpolation display of waveform ([Smooth])

Whether to interpolate the data for the sampling point of the waveform of the graph window
to be displayed can be set.

Select the Option menu — Smooth.

When this function is set to ON, the interpolated waveform data will be displayed

6) Setting graduation lines of waveform ([Grid Type])
The type of graduation line (grid line) of the graph window can be set.
Select the Option menu — Grid Type.

The type can be set between Dot or Line.
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7) Setting display items ([Display Item])
The items displayed on the lower part of the enlarged view graph can be set.

Select the Option menu — Display Item.

-
@ Data Recorder Item ... @

Val/Div
Position
Dffzet
Cursor A
Cursor B

[ OK ] [ Cancel l

Figure 195: [Display Item] Dialog
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4.6.8 Notes
e During the process of data reading, all CH data are not necessarily synchronized.
Note that there is a time difference for reading each CH.
e \When closing the Data Rec window, the currently set contents will be saved automatically.
The saved contents will be reproduced when the system is started the next time.
e Even when a program is compiled and variable information such as the variable name and
address was changed while the Data Rec window is started, the variable information in the
Data Rec window remains the same before compiling. In this case, download the program
again, “Variable Information in WAVE Updated” will be displayed in the Console.
When the Data Rec window is opened again, the information will be updated to the new
variable information.
e |f the computer goes into sleep mode during measurement, LAN will be disconnected and
data recording will be terminated.
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4.7 [Event Viewer] window
[Event Viewer] window acquires events, which are data that is registered to the
program code, and displays them.

This window displays the execution history of the functions in the program.

4.7.1 Starting
There are two ways to display this window.
o[Window] menu > [Show Window] > [Event Viewer]

o Click [Event] button in tool buttons

The below window is displayed.

Event Control Explorer - X Event Graph
Event Viewer
Mode
[NORMAL )
Gondition
Horizontal Sec/Div Trigger Position
5000w 3 000 s
Trieger Source
(MajorID) (SubID)
0 timer 2 - EV SUB_LEAVE -
1 - -
2 - -
3 - -
Formula
:
Omitted Event: O
Figure 196: [Event Viewer] Window
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4.7.2 Screen Structure
Screen structure of Event Viewer is as follows.

A Event Control - )(_
Event Viewer

[ R |

tode
| (5

Condition
Horizontal Sec/Div Trigger Position

5000 oo

~ ~
- -

Trigeer Source

(MajorID) {SubID}
0 timer 2 «~  EVEUBLEAVE  ~

1: - -
2 - -

@ - -

Formula

0

Figure 197: Control Pannel Window

Event Graph

Omitted Event: 0

Figure 198: Graph Window
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The contents of each window are as follows.

Figure 199: Screen structure of event viewer

Window Contents

Control panel window | Set the trigger conditions, and start/ stop event viewer.

Graph window closes when closing this window.

Graph window Display events graph.
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4.7.3 Control Panel Window Functions

This chapter describes functions about control panel window.

Event Control - X

Event Viewer

ACQ LED

Run/ Stop —»

Mode L

2o i STGLE | r Trigger mode settings

Condition
. . Horizontal Sec/Div Trigeer Pozition
X-axis settings —f———» <

A0 00U > Qoo s

w

Trigger position settings

Trigger Source
{Major 10 (SubID}
0 timer? +  EWSUB_LEAVE -
1 v M L Trigger source settings
'2: - -
B - -
Formula .
| Event formula settings
0
Figure 200: Each functions
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1) Acquiring Event
Click the RUN/STOP button to acquire events. Continuous acquisition and single
acquisition are performed in the trigger mode.
While running, the status changes to the trigger standby state according to the trigger

setting, and when the trigger starts the waveform will be updated. ACQ turns ON while

Figure 201: Display While Stopped

event is being transferred.

The displays changes to the following while running.
Figure 202: Display While Running

Click the RUN/STOP button again to end the acquisition of the event.

2) Trigger mode settings
eAUTO
The wave form is updated in synchronization with the trigger signal
if the trigger signal occurs within a certain time ( equivalent to one screen time ).
If the trigger signal doesn't occur, the wave form is updated after a certain

time.

oSINGLE
If the trigger condition is met during RUN, the waveform is retrieved once and it stops.

If the trigger condition is not met, the trigger enters into a “wait” state.
Note that it is possible to change the trigger mode during running.

3) X-axis settings
Set the range of the X-axis ( equivalent to time ).
The setting is from 1(us) to 2(s).

The total X-axis time of graph screen is 10 times this value.
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4) Trigger position settings
Set the trigger position.

This value defines the ratio of pre-trigger and post-trigger.

5) Trigger source setttings
Trigger source is an execution point which is registered to the program.

The items of trigger source are as follows.

Table 70: List of trigger source
ltems Contents
MajorID Specify Major ID which is registered to the program.

Set the following.
eFunction name
¢32bit value( decimal number or hexadecimal number )

Add “0x” to the top when specifying hexadecimal number.

All function names are registered to list box.

SubID Specify Sub ID which is registered to the program.
Set the following.

eEV_SUB ENTER(=0)

eEV _SUB LEAVE(=1)

e32bit value which is 3 or more.

( decimal number or hexadecimal number )

Add “0x” to the top when specifying hexadecimal number.

“EV_SUB_ENTER’/ “EV_SUB_LEAVE” is registered to list

box.

For more details about Major ID/ Sub ID, refer to the [5.1.9 MWPE4-C6657 Board and

other Functions] in Function Reference Manual.
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6) Event formula settings

Event formula is a formula which defines the trigger search condition.

The following event formulas can be used.

Table 71: Event formula

Event formula

Contents

Trigger source
(0to 3)

Trigger occurs when meeting specified trigger source.

or( Trigger source A,
Trigger source B)

Trigger occurs when meeting either “Trigger source A”
or “Trigger source B”.

delay( Trigger source,
Time)

Trigger occurs after specified time from meeting

first trigger source.

Time is second. The following suffix is available.
n: nanosecond
u: microsecond

m: millisecond

delay2( Trigger source,
Time)

Trigger occurs after specified time from meeting

last trigger source.

Last trigger source is judged if next trigger source
doesn’t meet within specified time.

Time unit and suffix is the same as “delay()” event.

over( Trigger Source A,
Trigger Source B,

Time)

Trigger occurs if “Trigger source B” doesn’t
meet within specified time after meeting “Trigger
source A”.

Time unit and suffix is the same as “delay()” event.

The above 2) to 6) can be changed while running Event Viewer.

Then new trigger condition is applied.
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4.7.4 Graph Window Functions

This chapter describes the functions of Graph window. Hit Position

Event Graph - X
Trigger Position
Graph
X-axis range

Major ID to " :
|
display :
:

Figure 203: Each functions

Omitted Event: 0

. Un-displayed events count
Displayed events count pay

1)Major ID to display
Specify Major ID on Graph.
All functions are registered to the list box.
Other than functions, 32bit value can be specified.
( Decimal or hexadecimal number. )

Add “0x” to the top when specifying hexadecimal number.

2)Trigger position

Displayed trigger position specified by control panel window.

3)Hit position

Displayed trigger hit position in the current wave.
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4)Graph

Displayed graph based on received events.

5)X-axis range
Displayed X-axis range.

Total graph time of x-axis is 10 times this value.

6)Displayed events count
Displayed events count on graph from the received events.
8000 or less points are displayed.
X-axis direction is aligned based on hit position, so some points may be

excluded from graph, and excluded points are not displayed.

7)Un-displayed events count
Un-displayed events count on graph from the received events.
More than 8000 points are not displayed.

And as described 6), some points may be not displayed by aligning x-axis direction.
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8)Context Menu

Right-click to display the below context menu.

_/ Event Graph

Settings
Save Wave Data
Save Wave Data as C5V
.......... Load Wave Data )

Save Trigger Condition
Lead Trigger Condition

Figure 204 Context menu

Items of context menu are as follows.

Figure 205: Context menu
Menu Contents
Settings Set display conditions.

[Graph Settings] dialog displayed.

Save Wave Data Save displayed events.

Save Wave Data as CSV | Save displayed events as csv format for post-analysis.

Load Wave Data Load saved events.
Save Trigger Condition Save current trigger condtions.
Load Trigger Condition Load saved trigger conditions.
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o[Graph Settings] dialog

Right-click > Context menu > Click [Settings] to display [Graph Settings] dialog.

@ Graph Settings

Frame

Line

Backeround

e &

Dizplay Item

[

=™
Pixel Width Display Ttem
Middle e
ToolTip
Smooth @ fll Points
@ ON
OFF Sub ID
Option
Max Event Label
5 =
(0] 4 ] | Cancel | | Apply |

Figure 206:

Settings items are as follows.

[Graph Settings] dialog

Table 72: Settings items of [Graph Settings] dialog

ltems Contents
Background Set the background color.
Frame Set the frame color.
Line Set the line color.
Pixel Width Set the line/ pixel width.
Smooth Toggle dot diplay/ line display.
Max Event Set the count of Major ID to display from 2 to 16.

Mode ToolTip Display parameters of events with tooltip.

All Points | Dispay all parameters of events on graph.

Display . .
tem SubID Toggle diplay/ hide of sub ID.

Option Toggle diplay/ hide of option.

Label Toggle diplay/ hide of label.
OK Save the settings and close the dialog.
Cancel Cancel the settings and close the dialog.
Apply Save the settings.
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4.7.5 Notes

To use event viewer, it is necessary to call PEOS functions in version 3.04 or more
to initialize and register the execution points.

For more details, refer to [5.12 Debug Function Group] in function reference
manual.

The kernel version of DSP board needs to be upgraded to version 3.03 or more.
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Chapter 5 Troubleshooting
This chapter describes the troubles which may occur, and the solution.

No.1)
(Phenomenon)

A connection timeout occurred while starting, and the following dialog is displayed.

28]

[:8] Connection Timeout

oK

Figure 207: Connection Timeout

(Cause and measures)
It is not properly connected to PE-Expert4.
Check the following items:
eDoes the LED of PE-Expert4 remain ON normally?
>
If normal, the 1st, 5th and 6th LEDs from the top should be ON.
Regarding the starting sequence, start PE-ViewX after PE-Expert4 is started.

els the IP address connected to PE-Expert4 from PE-ViewX set correctly?
>
Click the Setting menu — TCP/IP — enter the IP address in the TCP/IP Settings
dialog.

The default setting of IP address of PE-Expert4 is as follows:
IP Address :192.168.1.100

Subnet Mask : 255.255.255.0

Default Gateway :192.168.1.101

Port No. : 10000
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eDoes the IP address of the PC being used conform to the above address?
>
Click Control Panel of the PC — Network and Internet — Network and Sharing
Center — Change Adapter Settings to open the properties of the applicable
network. Select Local Area Connection and right click, select Properties
Select Properties of Internet Protocol Version 4 (TCPipv4), and confirm the IP
address of the PC.
As shown below, change the values enclosed in red to the same values set in
PE-ViewX.

Set the values enclosed in blue to values different than the values set in PE-ViewX.

Internet Protocel Version 4 {TCP/IPvd) Properties lilé,l
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate [P settings.

() Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 . 168 . 1 |.J05

Subnet mask: 255 .255 ,255)J 0
Default gateway:
Set to the same values Set to values different than
set in PE-ViewX the values set in PE-ViewX
Figure 208: Internet Protocol Version 4 (TCPipv4) on PC

o|f the connection still cannot be made even after the above setting is set correctly,
turn OFF the Internet security and firewall.

There are cases where the connection cannot be made due to the Internet security
or firewall.
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No0.2)
(Phenomenon)
The following dialog "Variable information (*.def file) is not loaded yet. So use of

communication function will be limited.” is displayed.

===

i Variable information (*.def) is not loaded yet.
* Souse of communication function is limited.

Figure 209: Variable Information has not been Read

(Cause and measures)
The variable information is saved in the *.def file which is created automatically
during a compile.
This message is displayed at the following timing when a project is not selected, or
the *.def file has not yet been created.
- When PE-ViewX is started.
- When WAVE is started.

The *.def file will be created after a project is selected, and the compiling is

completed normally. Subsequently, this message will no longer be displayed.
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No0.3)
(Phenomenon)
The system has been operating normally, but recently, Inspector and WAVE was forced to

stop 3~4 times.

(Cause and measures)

There are reports that Raptr software interfered with *.dll (a file which is necessary for
PE-ViewX operation) on the same computer. In this case, uninstall Raptr software from
Control Panel.
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No.4)
(Phenomenon)

No events may be occurred for several milliseconds when using event viewer.

(Cause and measures)

It is due to high CPU usage of DSP board when using event formula ( over/ delay/ delay2 ).
These event formulas increase the probability of losing events.

Then the return value of “ev_log()"/ “ev_logP()” functions are O.

In this case, stop WAVE or PE-Meter.

This problem will be fixed in later version.
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