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Before You Contact Customer Support

Before you contact customer support for repairs, inspection, or adjustments, read over the
manual one more time and reinspect the product. If you still have problems or questions,
contact your Kikusui distributor or agent.

For Safe Use

Before executing a test using this software application, carefully read the operation manual of
the product,thoroughly, and pay careful attention when making connections and performing
the operation. Improper connections or handling may cause serious accidents such as injuries
or fire.

Microsoft, Windows, and Windows Vista are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

Intel and Pentium are registered trademarks of Intel Corporation or its subsidiaries in the
United States and other countries.

National Instruments is a registered trademark of National Instruments Corporation in the
United States.

All other company names and product names that appears in this manual are trademarks or
registered trademarks of the respective companies.

The contents of this manual may not be reproduced, in whole or in part, without the prior
consent of the copyright holder.

The specifications of this product and the contents of this manual are subject to change
without prior notice.

This manual applies to versions 6.x of the “Wavy” for PBZ.

Copyright© 2002-2014 Kikusui Electronics Corporation
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Chapter 1 Introduction

1.1 Overview

This sequence creation software “Wavy” is an application software that supports the
internal sequence feature of the PBZ series, intelligent bipolar power supply.

Using this “Wavy” enables you to create and edit sequences easily with a mouse.
When you execute a sequence, you can view the current position, monitor the
voltage and current, and save this information. The monitored data is graphed in real
time.

In addition to the sequence feature, you can also perform “direct control” as if you
were using a remote. You can directly set the voltage and current, turn the output on
and off, and configure the monitor.

The “Wavy Ver. 6” is only applied with the PBZ series.

1.2 System Requirements

PC Requirements

CPU Core2 or better

0S Windows8 (x86/x64), Windows7 (x86/x64)
CD-ROM drive Necessary to install the “Wavy”

Mouse Necessary

Display resolution 1024 x 768 dots or higher resolution (DPI: 96)
Memory 2 GB or more

Hard disk 10 GB or more of free space

When you use the software, turn the OS’s power-saving mode and screen saver
off.

Also, avoid using this software at the same time as other applications.

If you are using a PC that has advanced power management (APM) or sleep
mode, disable these features.

When you change the DPI setting, the display may not appear properly, because
of the resolution.

You will need to add additional memory to perform testing over extended
periods.

4/60
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Interface Specifications
You can use a USB, GPIB, LAN or RS232C interface.

To use a GPIB interface, you need to ensure that the GPIB driver provided by the
appropriate manufacturer is installed and enabled. Depending on the OS, you may
have to install the newest driver. Download the newest GPIB drivers from the
Webpages of the companies.

National Instruments NI-488.2 driver

Corporation

CONTEC CO. API-GPIB(98/PC)W95/NT Ver. 3.50 or later
Interface Corporation GPC-4301 Ver.1.10-06 or later for Windows
Agilent Technologies 82357B Agilent IO Libraries Suite Version 15.0 or later
USB/GPIB

* For information about installing a GPIB driver, see the manufacturer’s operation
manual.

* Use a crossover cable for RS232C.

* The software may not function properly if you use a USB serial converter to
connect to an RS232C interface.

* To use a USB or LAN interface, a USB driver is required to be installed. (VISA
library).
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1.3 Software Specifications

Operation Modes

There are two operation modes: CC (constant-voltage) mode and CV
(constant-current mode). Both bipolar and unipolar operations are supported.

For each step in the sequence data, you can set the value (the DC voltage or
current), the time interval, and the transition type (step or ramp), and you can
turn on and off the trigger, output, AC signal, and pausing.

You can make the AC signal a sine wave, a triangle wave, a square wave, or
one of 16 user-defined arbitrary waveforms, and you can set its amplitude of
wave form (AC voltage or current), frequency, and starting phase.

The time interval can be set as indicated in the table below.

Milli seconds 0.1 to 9999999.9 [ms]
Seconds 0.0001 to  99999.9999 [s]
Minutes 0.1 to 9999.9 [min]
Hours 0.1 to 999.9 [h]

For the DC voltage or current, you can enter up to three decimal places.

The maximum number of sequence steps is 1024.

You can set the number of sequence repetitions from 1 to 10,000 or infinity .
“Step program division,” which is the repeating of a portion of the sequence data
multiple times, can be performed (script function).

* If the step time exceeds 1000 seconds, the DC signal level after 1000 seconds is
the same as the DC signal stop setting. If you want to perform a ramp transition
that takes longer than 1000 seconds, you have to combine multiple steps. The
same AC signal.

Monitoring Feature

You can read back the value of output voltage and current.

The monitoring interval ranges from 500 to 600,000 ms (0.5 to 600 s).

* The precision of the time interval is determined by the PC operating
environment.

Creating and Editing feature of the User-Defined Arbitrary Waveform

Di

You can register up to 16 waveforms.

The waveform data ranges from -32768 to 32767 (signed 16-bit), and the number
of data points is 1024.

The “Wavy” can load measurement data by the measuring instrument such as an
oscilloscope (text file) as user-defined-waveform data (up to 10,000 lines).

* This function can only be used for the USB or GPIB connection.

rect Control
You can remotely set the voltage and current, output on/off, and read back the

value of output voltage and current.
* This feature is independent from the sequence feature.
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Chapter 2 Preparation

This chapter explains how to prepare the product for testing, starting with unpacking.

2.1 Unpacking and Inspecting the Product

After you receive the product, make sure that all its accessories are included and that
nothing has been damaged during shipping.

If something is missing or damaged, contact a Kikusui distributor or agent.

Accessories Quantity Check
Wavy for PBZ Ver.6 CD-ROM 1
Setup Guide 1

2.2 Installing the Software

Log in as an administrator before you perform the installation.

(1) Start Windows.
(2) Insert the setup CD-ROM into the CD-ROM drive.
(3) A setup program window appears momentarily.

* If the setup program window does not appear, use Windows Explorer to run the
AUTORUN.EXE file on the CD-ROM.

(4) Follow the directions that appear on the screen to install the “Wavy for PBZ Ver.6”.

* For details, see the setup guide.

KIKUSUI ELECTRONICS CORPORATION. 1B02112-3 7/60
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Chapter 3 Starting Wavy

To start the “Wavy for PBZ”, double-click the “Wavy for PBZ” icon on the desktop.
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Fig. 3-1 Main window

The general procedure for using the “Wavy” is listed below.

(1) Open the Mode dialog box, and configure the operation mode.

(2) Create sequence data in the main window.

(3) Open the Send window, and write the sequence data that you created to
the PBZ.

(4) Open the Execute window, and execute the sequence.

* Before you send or execute the data, be sure to configure the interface.
Make sure that the interface settings match to the configuration set on the PBZ.
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On the View menu, click “Waveform View”. The “Waveform View” and “Image View”
windows open. Use the mouse to arrange the windows on the screen.
These two windows provide information about the AC signal.
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Fig. 3-2 Main window, Waveform View window, and Image View window

Useful Tips

When you exit the “Wavy”, the windows layout will be cleared.

However, you can save the windows layout when you restart the “Wavy”.

From the View menu, click “Save Windows Layout”. When Save Windows Layout is
selected, a check mark appears in the check box.

When pressing the F6 key, the “Waveform View” and “Image View” windows will be
displayed and .
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Fig. 3-3 shows the display when you load the “PbzTestData.wvy”. The
“PbzTestData.wvy” is located in the “WavyPbz” subfolder of the “Public Documents”

folder.”
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Fig. 3-3 Sample data display

In Windows 7 and Windows Vista, the “WavyPbz” folder is created in the “Public

Documents” folder. In Windows XP, it is created in the folder specified in the setup.

10/60 1B02112-3

KIKUSUI ELECTRONICS CORPORATION.




SPEC70525

@izl Communication Interface

On the “Setting” menu, click “Interface” to open the “Interface” dialog box.

rInter‘face Iﬁ1

() B5232C
GOM Port: | GO
TIGPIER
Marufacturer: | Mational hstruments
Hddress: |1
1 USB

Ihetrument: | FEZ

Serial Number: | AE 123456

IP Address: 1921681001

[ ] 4 l [ Cancel

Fig. 4-1 Interface dialog box

Select the communication interface to connect with the PBZ.

After the settings, click “Test” to make sure that the “Wavy” communicate with the
connected device properly. If the “Wavy” connects to the device properly, a the device’s
name and serial number will be displayed in the message box.

* Confirm that the interface settings of connected device matchs to the CONFIG
setting of the PBZ. The factory default interface setting is set to the “USB”. To
become valid the setting status after you change, turn the PBZ off and then on again.

RS232C

A device’s communication protocol are factory default settings.

Baudrate (Bit rate) 19,200 bps
Databits 8 bits
Stopbits 1 bit
Parity bit NONE
Flow control ON

* Use a crossover cable for RS232C.
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GPIB

Select the appropriate manufacturer and GPIB address.

To use a GPIB interface, ensure that the appropriate manufacturer's GPIB driver is
installed and enabled. Use the appropriate manufacturer’s utility application to
execute the *IDN? command and test the connection.

National Instruments NI-488.2 driver

Corporation

CONTEC CO. API-GPIB(98/PC)W95/NT Ver. 3.50 or later
Interface Corporation GPC-4301 Ver.1.10-06 or later for Windows

Agilent Technologies 82357B Agilent IO Libraries Suite Version 15.0

USB/GPIB

* For information about how to install a GPIB driver, see the appropriate
manufacturer’s operation manual.

* Depending on the OS, you may have to install the newest driver. Download the
newest GPIB drivers from the Webpages of the companies.

USB/LAN

To control the PBZ through USB or LAN, you need to install a VISA library. The USB
driver is included in the VISA library.

VISA (Virtual Instrument Software Architecture) was developed by the VXIplug&play
Systems Alliance. It is the standard specification for measurement instrument
connection software. You need one of the following VISA libraries.

NI-VISA by National Instruments Corporation (Ver. 3.2 or later)

Agilent VISA by Agilent Technologies, Inc. (Agilent IO Libraries M.01.00
or later)

KI-VISA by Kikusui Electronics Corporation (Ver. 3.0 or later)

You can use any of the VISA libraries listed above.If NI-VISA or Agilent VISA is
already installed on your PC, you do not need to install KI-VISA.

Use the appropriate manufacturer’s utility application to execute the *IDN? command
and test the connection.

* For details about a VISA library, see the operation manual produced by the
manufacturer.
* Do not install multiple VISA libraries on the same PC.

12/60
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Chapter 5 Mode Settings

On the “Sequence” menu, click “Mode” to open the “Mode” dialog box.

Mode o
Operation DC+AC Mode (Supetimpose AC aver DG)
@ Bipolar Uze AC signal
(2 Unipoar Set the ending amplitude
Set the ending freguency
Mode .
Set the starting phaze
@
T Set the duty cvele (only for square waveforms)
() Gonstant current
Response Divide Steps into Programs (Script)
Violtage: [] Divide steps into programs and execute
Current; Model: |[PEZ20-20 - Program | Repeat
1 1 1
Repetiti E
petitions =
.. = 4
Repetitions: 1 - 5
Flinfinity o
=
g
Step Options (DG mode) 9
10
[T Set trigeer 11
[ Set output 12 hd
[ Set pause
[ Set starting ramp transition value
o] 4 ] [ Cancel

Fig. 5-1 Mode dialog box

Under Operation, set Unit to the unit of time that you want to use for the sequence

data.
ms (milliseconds) 0.1 t0 9999999.9 [ms]
s (seconds) 0.0001 to 99999.9999 [s]
min (minutes) 0.1 to 9999.9 [min]
h (hours) 0.1 to 999.9 [h]

Configure the settings under Mode, Response, and Repetitions (you can set the
number of repetitions to a value between 1 and 10,000).

Select the appropriate sequence-data step options.

* When the Set trigger check box is not selected, the trigger is always written as OFF.

+ When the Set output check box is not selected, the output is always written as ON.

+ When the Set pause check box is not selected, the pose is always written as OFF.

* When the Set starting ramp transition value check box is not selected, the starting
ramp transition value is always written as OFF.

KIKUSUI ELECTRONICS CORPORATION. IB02112-3 13/60
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When the Use AC signal check box is selected, an AC signal is superimposed on the
DC signal.

Select the appropriate step items for the AC signal as well.

* When the Set the ending amplitude check box is not selected, the sequence is
written with no amplitude sweep.

+ When the Set the ending frequency check box is not selected, the sequence is
written with no frequency sweep.

+ When the Set the starting phase check box is not selected, the starting phase is
written as FREE.

When the Divide steps into programs and execute check box is selected, selected

portions of the sequence data can be executed multiple times.

You can create up to 16 programs and specify the number of repetitions for each

program.

You can set the program order freely (for up to 16 programs).

* This feature is made possible by the scripting feature of the PBZ.

* The details of this feature are described in chapter 14, “Dividing Steps into
Programs.”

* For details of the sequence data, see the Operation Manual of PBZ Series.
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Chapter 21| Creating and Editing Sequence Data

When you move the mouse pointer over the Y-axis, it becomes a crosshair (Fig. 6-1).
Then, move the mouse pointer on the crosshair while holding the mouse left button

(Fig. 6-2).

The position will be fixed when you release the mouse left button at the desired

location (Fig. 6-3).
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Fig. 6-3 Ending point of the mouse pointer

One step’s worth of data is created on the worksheet.
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You can also create data directly on the worksheet. You can do so by typing directly
into the cell (data) of which data you want to create, by selecting a cell and pressing
ENTER, or by double-clicking on a cell. To cancel data entry, press ESC.

* You cannot enter values in the Time column. They are calculated
automatically when you enter values in the Interval column.

To edit a voltage or current value, double-click on the line that you want to change.
The end of the line becomes a black dot (Fig. 6-4).
Move the mouse pointer over the black dot so that the mouse pointer turns into a

double-headed arrow (Fig. 6-5), and then drag the mouse pointer up or down (Fig.
6-6). Drop the mouse pointer in the desired location.
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Fig. 6-4 Selecting the value to change Fig. 6-5 Starting to change
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Fig. 6-6 Changing by moving
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To change the time interval, double-click the dotted blue (vertical) line.
You can move the line by following the procedure for changing the voltage or current

value.
I~ Graph - Seguencel = £3
V]
3000 n
=

[Time:0 5000[=] Interval0 5000[<]|

onoa

00000 30000

Ak 4|k

Fig. 6-7 Changing by moving (time)

To edit a transition, double-click the line of which you want to edit.
The end of the line becomes a black dot. Right-click of the mouse on the line, point
to Transition, and then click Ramp or Step. Follow the same procedure to delete a

transition.
I~ Graph - Sequencel == 2=
[w]
3000 i
a
| Transition Ramp
Delete Step

Vertical Axis
-axis grid lines

-axis grid lines

w[s|EE
=< I |

(171

cale...

Color... »

Time interval resolution  #

Setting resolution +

Always draw as steps

Update Auto Scale F5

0on

00000 30000 =

Ak Ak

Fig. 6-8 Changing the transition

* In mouse drawing, the decimal place is determined by the setting of the “Time
interval resolution” and “Setting resolution”. If you select “Always draw as
steps”, transitions are always drawn as step transitions, never as ramp transitions.
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If you select Scale in Fig. 6-8, a dialog box for setting the graph scale opens.

Scale [-&J
H-axiz
futo
o | Maximum Time: 3 2 Mumber of erid lines: & =
Minimum Time: 0 L Dotted lines
Step 1 = Scroll width: 10 =
-axis
futo
| Maximum Vale: 3 = MWumber of grid lines: & =
) Minimum Waue: 0 = Dotted lines
| ] 4 | [ Cancel

Fig. 6-9 Setting the graph scale

When the “Auto” check boxes are selected, the scale changes automatically.
When a file is loaded or sequence data is entered, the maximum and minimum values
of the graph’s X and Y axes are set automatically.

To prevent from the changing values, clear the “Auto” check boxes.
When you do so, be aware that the values that are out of the specified range will not be
displayed.

The “Number of grid lines” settings for the X and Y axes determine the number of grid
lines that are displayed in the background of the graph.

If you set the value to 1, only a border is displayed.

If you do not want to display grid lines on the graph, on the Graph menu, clear the
check marks next to X-axis grid lines and Y-axis grid lines.

When the “Dotted lines” check box is selected, the grid lines are dotted instead of
solid.

The step value is the amount that values change when you click the spin box in Fig. 6-10.
The scroll width is the minimum distance between the minimum and maximum value. In the
example in Fig. 6-10, if the minimum value is set to 25, the maximum value will change to 35.

EIJIIEI|
24 0000 34 1000

4% 1k

Fig. 6-10 Step value and scroll width

[=]
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Fig. 6-11 is an example of when sequence data is created and the “Use AC signal”
check box in the Mode dialog box is selected. You can copy, insert, and delete rows
in the step data worksheet. These operations can be performed on multiple lines.
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5
6 ]
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9 L z
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2767 e R s
s i
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1023 . ¥ 3 . ‘ - : ‘ -
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Fig. 6-11 Copying, Inserting, and Deleting Lines

When you enter the data directly onto the worksheet, do so in order, starting with the
first line.
You cannot enter data for line 2 (step 2) if no data has been entered for line 1 (step

1).

The shortcut keys in Fig. 6-9 work by themselves and in combination with the CTRL
key.

* If you want to insert a new line, copy a line, insert it where you want to insert a new
line, and then change the inserted data.

The user-defined arbitrary waveform in the Waveform View window changes when

you select an item in the Waveform column or the row of a particular step or place the

mouse pointer over a line on the graph.

* The user-defined arbitrary waveform will not change if the Link check box in the
Waveform View window has been cleared.

The Image View window shows three periods of the waveform.
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Fig. 6-12 is an example of when all the step options in the Mode dialog box are
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Fig. 6-12 All step options

The Image View window supports the amplitude and the frequency sweep.
The amplitude sweep is shown in the step 1 because the starting amplitude and ending

amplitude are different.

The frequency sweep is shown in the step 2 because the starting frequency and ending

frequency are different.

In the Step 4, it shows a combination of an amplitude sweep and a frequency sweep.

Fig. 6-13 is an example of when starting the ramp value is specified.

Wavy - PbzTestData.wvy [E=3 Hol =7
File Miew Graph ‘Worksheet Seguence Setting Teol Window Help
D & B L[I]% @@ == fl 2 ¢
I Graph - Sequencel [=|[= | 22 | | B3 Worksheet - Data Count:4 ][] - E2
Timels] [Voltage[V] [Intervalls] | Transition [Pause | Start[WI(Ramp)
] 1 L0 1.000 25000 | Step off =
2000 2 50000 1500 25000 | Step off =
3 75000 2000 25000 | Step off =
4 10,0000 0000 25000 Ramp (off
]
g
E
a
g
10
11
00 ‘ -
13
00000 1100 ! BEE
4l 4k 15 -

Kikusui PEZ series |Bipolar [Seconds

Constant Voltage

USB

=[5
[¥] Lik

Waveform | Witten Information |
Sine ¥ | Sine

1023

52 | | [+ Image View

= (&=

Stepl Step? Stepd Stepd

Steph &l

Fig. 6-13

Setting example of the Starting ramp
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You can change the display scale range by right-clicking on the Image View window.

Image View = =] ==
i~ Imag Eoh

Stepl E Step? E Stepd E Stepd E Steph =

[¥] 100% Zoom

75% Zoom

m

50% Zoom
25% Zoom
Custom Zoom...

Line Colors...

Fig. 6-14 Display scale range of the Image View window

Each time you double-click on the window, the display scale shifts between 100 and
50 %.

Caution: When the software writes the data to the device, it does not check
the validity of the values that you have entered (whether or not
they are within the limits of the device). Therefore, when a
sequence is being written, an error may occur on the device. When
this happens, the sequence data is incomplete.
Be sure not to specify a voltage or current value that is beyond
the specifications of the device.
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Chapter 7 Data Transfer

On the “Sequence” menu, click “Transfer” to open the “Transfer” dialog box.

[ Transfer @1

i 1te

Proeram number: E]
["] Devide Ramp(DC)

[] Delete all steps of the program 1 ta 16

Status:  Finighed

Read

Program number: E]

Fig. 7-1 Transfer window

You can write the sequence data for the program 1 to 16.
However, you can only set a maximum of 1024 steps for the program 1 to 16.

When the “Delete all steps of the program 1 to 16” check box is selected, the
“Wavy” will delete all the sequence data written on the PBZ before writing the current
data.

When you click the “Execute” button under Write, the data is written to the specified
program number.

* The data that is written to the PBZ is the mode configuration and the sequence
data. You need to write to the PBZ again if you change the mode configuration or
the sequence data steps.

To load sequence data that has been entered from the PBZ panel, click the
“Execute” button under Read.
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Devide Ramp(DC)

If the step time exceeds 1000 seconds, the DC signal level after 1000 seconds is the
same as the DC signal stop setting. If you want to perform a ramp transition that
takes longer than 1000 seconds, you have to combine multiple steps. The same AC

signal.

When you select the “Devide ramp(DC)” and click the “Execute” button under Write,
a ramp transition that takes longer than 1000 seconds is split several steps.

"Ramp Split", and then write and perform a step beyond the 1000transition ramp is split.

=)

Wawy

i Includes the steps of the transition ramp that exceeds 1000
% seconds. "Ramp Split" Do not choose, continue?

oK ‘ | Al

1B02112-3 23/60

KIKUSUI ELECTRONICS CORPORATION.




SPEC70525

Chapter 8 Executing a Sequence

On the “Sequence” menu, click Execute. The “Execute” window opens.

[E5) Execute - Monitoring:ON, Output to File:provided:500[ms] = =]

| Setting Graph | IMonitor Graph | Setting/ Monitor Graph |

V1
2000 : : : : Regam 1
Repetition: 1 A1
] ' Step: 4 i4
[Line?] Vo Itagel1 500[] Interval2 500 fs]l
: : Elpeed 00:00:12 @aay)
000 : :[ :
00000 10000 5 Voltage: 0.001 [l

curent: — 0.005 41

Standby
Abort

[V] Output OFF after execution
OFF

3000[41/30000W]

o0 10000 B

Gloze

Fig. 8-1 Execute window (ready)

Click “Execute” button to execute the sequence that has been written to the PBZ.
To stop the sequence before it finishes, click “Abort” button.

The indications that appear in the window are listed in the table below.

Status Background Description
Color
Ready Gray The PBZ is ready to start.
Finished Gray The sequence has finished.
Executing Green The Execute button has been clicked, and
the sequence is being executed.
Pause Blue The sequence has been paused temporarily.
Abort Yellow The Abort button has been clicked.
Error Red A communication error has occurred.
OVP, OCP, OHP, Orange The sequence was stopped because of a
OPP protective feature of the device.
OVP, -OVP, OCP, Yellow The sequence was stopped because of a
-OCP protective feature of the software.

When the “Output OFF after execution” check box is selected, output is turned off

after the sequence finishes. Output also turns off when “Abort” button is clicked.

If the check box is not selected, the “OFF” button becomes valid, and you can turn off

the output by clicking it.

* If you want to control the time to turn off the output more accurate, add a step to the
end of the sequence that turns off the output..
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The figure below shows the “Execute” window during sequence execution.

Execute - Monitoring:ON, Output to File:provided:500[ms] CV_B_05-07-10_09-21-53.kxt 3
Setting Graph | Monitar Graph | Setting/Monitar Graph
vl
3000 : : : : ety 1
Repetition: 1 I
: ' Step: 3 f4
: [Line2] Vo Raga 1 BO0IV] Ttervali500 ts]|
] El d . .
5 ; ' Tre 00:00:06 (0day)
0oo : X o
00000 10000 = vakzee: 2 001 A
Gurrent: 0.005 [&]
3.000[A]/3000[v] Current-location line
Execute Abort
V| Output OFF after execution
[[MoET Voltael D030WT Time2O15[=]|
OFF
0000 10000
Cloze

Fig. 8-2 Execute window (executing)

The Execute window indicates the program number, the repetition number, the step
number, the elapsed time, the output voltage, and the output current. These indications
are updated every 2 seconds.

The current-location line shows the approximate location in the sequence.The line
moves every second.

* The monitoring and file information appear in the title of the window.
* During sequence execution, you cannot maximize or resize the window.

To change the sequence graph’s display settings, right-click in it.

Vertical Axis
X-axis grid lines
¥-axis grid lines

Mumber of grid lines...

Color... P
100000 =

Fig. 8-3 Sequence graph display settings
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To change the monitor graph’s display settings, right-click in it.

Line Display
Y-Axis Value

| X-axis Unit

[]

X-axis grid lines
¥-axis grid lines

Scale...

Mumber of grid lines...

[h:m:s]

Color...

[=]

Maximum Data Points...

10000

Fig. 8-4 Monitor graph display settings

If you select Scale in Fig. 8-4, a dialog box for setting the monitor graph scale opens.

Scale Léj
H-axiz
Auto
Min time: 0 2 =] Max time: 10 2 =]
@ Roll mode
) Mormal mode Scrall with fized range |30 | =]
-axiz
Auto Auto
[ Min current: 1] 2 [A] Max current: 10 = [a]
[T Min voltage: 1] 21| W] Max voltage: 10 = V]
1] [] Max power: 10 Ll
[ QK ] [ Cancel ]

Fig. 8-5 Monitor-graph scale-configuration dialog box

When the Auto check box is selected, if the maximum value exceeds the monitored
value, the maximum value is automatically changed to the most appropriate value (auto
scaling). The same is true for minimum values.

To prevent from changing the values, clear the Auto check boxes.

When you do so, be aware that the monitored values that are out of the specified range

will not be displayed.
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There are two modes for auto scaling along the X-axis: roll mode and normal mode.

In roll mode, the minimum and maximum X-axis values are scrolled simultaneously (Fig.
8-6).

The distance between the two values is always the same as the difference between the
specified maximum and minimum values.

In normal mode, the minimum X-axis value is fixed, and only the maximum value
changes (Fig. 8-7).

Execute - Monitoring:ON, Output to File:provided:500[ms] CV_B_05-07-10_09-26-06.kxt 23
Setting Graph | Manitar Graph | Setting/Manitor Graph

[v]
3000 ; ; ; : o=t 1
Repetition: 16 30
Step: 1 Fa

Ehpsd 00:02:32 @y

00000 10000 B Valtage: 1.003 [
Gurrent: 0005 [a]
2000[A]/3 0000 _
Executing
Execute | Abart |
l} | Output OFF after execution
OFF
132000 152000 &
Cloze

Fig. 8-6 Sequence graph and monitor graph (roll mode)

Execute - Monitering:ON, Output to File:provided:500[ms] CV_B_05-07-10_09-29-26.kxt £3

Setting Graph | Monitor Graph | Setting/Monitor Graph

M .
3000 : : : : foetans 1
Fepetition: 8 /30
Step: 1 F4

FE 00:01:12 s

00000 | | mnunl [s] Voltage: 1.003 0]
owet | 0005 [
3000[A1/3000[]
Executing
Eeecute | [ Abort |

W | Output OFF after execution
OFF

[(No 26T Woltage D03V Timel 2500[:]]

0000 102000 7

Cloze

Fig. 8-7 Sequence graph and monitor graph (normal mode)
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In normal mode, if you select the Scroll with fixed range check box, the data for the
specified period of time immediately before auto scaling is performed is displayed when
the values are scrolled (as if pre-trigger data were being displayed).

3.000[41/30000] 3000[A]/3.0000v]

23000 / a0 ) w0 ) saon ™

Fig. 8-8 Example of Scrolling with a Fixed Range
In Fig. 8-8, the fixed range is set to 20 s.

If the data exceeds the maximum X-axis value, the minimum X-axis value is 53 - 20
= 33 s.

By moving the cursor to X-axis Unit in Fig. 8-4, you can display a submenu for setting
the monitor graph X-axis value indications to ‘[s]’ or ‘[h:m:s]'.

If you click “Maximum Data Points” in Fig. 8-4, the dialog box in Fig. 8-9 appears.

Maximum Data Points Lﬁj

Data volume poszibly digplavs on the monitar eraph

Count: 100000 (=

| (] | [ Cancel ]

Fig. 8-9 Maximum data points

When you perform testing over a long period of time, the amount of data in the monitor
graph may increase to levels that strain your system’s memory capacity.

When the amount of memory is insufficient, the PC may become overloaded and
unable to function properly.

In this dialog box, you can set the maximum number of data points to display in the
monitor graph.

You can set the maximum number of points to a value from 10,000 to 1,000,000. The
default value is 100,000.

When the number of data points that you set here is exceeded, older monitored data is
deleted.
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* As a general rule of thumb, one point of monitored data uses approximately 200
bytes of memory (the actual value varies depending on the PC environment).
If the “Wavy” acquires one monitored data point every second, it will have acquired
86,400 points after 24 hours.

86,400 points x 200 B = approx. 16.5 MB

Set an appropriate value based on the amount of physical memory on your PC.

* The maximum number of data points that you set does not affect the data that is
saved to monitored data files.

* The amount of system resources used by the process of drawing the monitor graph
on the screen increases with the amount of data and the displayed range on the
graph.

* When you perform testing over a long period of time, we recommend that you use
Task Manager or some other application to check the amount of physical memory
being used.

* You cannot change the mode or operations while the PBZ output is turned on.
If you attempt to do so, the following message appears:
An error occurred. -221 “Settings conflict”

KIKUSUI ELECTRONICS CORPORATION. IB02112-3 29/60




SPEC70525

Sz ol Configuring Monitor Settings

On the “Sequence” menu, click “Monitor Settings” to open the “Monitor Settings”

dialog box.

Monitor Settings @
Select Items to be Monitored Measurement Type
[¥] Gurrent Manitaring Interval: 1000 24| Img] @ DG
Voltage Dizplay monitor graph L AG
O DC+AG
Save File ") Peak (max)
I Mo “1 Peak (min.)
@ Yes
_ [7] Measurement time
Folder: .
C:iUsershPublichD ocuments v avyPbzh ] o B
Unit of Elapzed Time for Output to File for Saved Data
@ [z] Data before execution
O Memires] Data after execution
Crder for output 1o file
st [Time v] Ind: [‘u‘olt v] Ard: [Ourr v]
QK ] [ Cancel

Fig. 9-1 Monitor Settings dialog box

When the “Current” check box is selected, the output current value is displayed during

sequence execution.

When the “Voltage” check box is selected, the output voltage value is displayed during

sequence execution.

The monitoring interval ranges from 500 to 600,000 ms (0.5 to 600 s).

Select an item under Measurement Type to choose the type of value to measure.
When the “Measurement time” check box is cleared, the measurement time is set to

0.1 seconds (the factory default setting).

If you select the “Measurement time” check box, you can set the measurement time to

a value from 0.0001 to 3600.000.
* For details, see the PBZ Operation Manual.

* When the measurement time is longer than the monitoring interval, monitored values
indicate the measured values that came before the them.
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If you select “Yes” under the “Save File”, the monitored data is saved to a file in the
specified folder.

| CV_B_05-07-10_09-21-53 bt - Notepad =R =
File Edit Format Wiew Help

rime[s] voltage[v] current[A] -
0,000 0,001 0,005 =
0. 500 0. 853 0. 005 3
1.000 1.003 0.005

1. 500 1.003 0. 006

2.015 1.003 0.005

2.547 1.003 0.005

3.015 1.502 0. 005 Al
F )

Fig. 9-2 Monitor file

How monitor files are named is explained below.

CV_B_05-07-10_09-21-53.txt
t ¢
1 2 3

1. CV or CC (constant voltage or constant current)

2. B or U (bipolar or unipolar)

3. Month, day, year, hour, minute, and second when the
sequence was executed

You can set the format that the amount of elapsed time is indicated in to [seconds] or to

[hours:minutes:seconds].

* The precision of the time (monitoring interval) is determined by the PC operating
environment.

* Be aware that data is separated by tabs, not spaces.
You can switch from tab separation to comma separation. For details, see chapter 12,
“Environment Settings.”

If you select the “Data before execution” check box, the monitored value before
output started is written to the file as 0 s.

If you select the “Data after execution” check box, a monitored value is written to the
file immediately after the execution finishes or is stopped (the actual data is acquired
within 0 to 2 seconds).

If the “Display monitor graph” check box is not selected, the monitor graph is not

displayed.

* The monitor graph display is influenced by your PC operating environment. If the
influence is extreme, clear this check box.
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@lizl0i=if (L0 Configuring Protection Settings

On the “Sequence” menu, click “Protection Settings” to open the Protection
Settings dialog box.

Protection Settings =5

Hardware Settings

ficquire from power supply

Owervoltage protection settings Cwercurrent protection zettings
(+)OvE: 20 [V (+)FLIMIT. & [A]
() OWP. -0 V] () FLIMIT. 6 [A] get
Turn output off (alarm) [ZITurn output off (alarm) :

[] Turn the power switch off when OVP or OGP iz activated

Software Settings

Owervoltage protection settings Cwercurrent protection settings
[T Positive (+) |10 ] [7] Positive (+) |1 [&]
[] Negative (-3 |0 [ [ Megative (=) |0 [l

[ Temare first monitored value

[ O ] [ Caticel

Fig. 10-1 Protection Settings dialog box

The hardware settings deal with the internal protective features of the PBZ.

The software settings deal with how the software uses the monitored data to protect the
hardware.

Hardware Settings

If you click “Acquire from power supply”, the software loads the overvoltage and
overcurrent protection settings from the PBZ. If you click “Set” button, the software
writes the specified overvoltage and overcurrent settings to the PBZ.

The protective features consist of two types of operations: alarm operations and limit
operations. For details, see the PBZ Operation Manual.

Software Settings

When the overvoltage or undervoltage protection or overcurrent or undercurrent
protection check box is selected, the software stops sequence execution when the
monitored value exceeds or goes below the specified value. This protection feature
only functions when monitoring is taking place.

If you select the “Ignore first monitored value” check box, the first monitored value
after sequence execution is ignored.
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Creating and Editing User-Defined Arbitrary
Chapter 1 1 Waveforms

On the “Sequence” menu, click “Create and Edit Waveforms” to open the
“Waveform Editor” window.

waveform Editor o B P
File _
Data | Amplituds¥][Phassdeel ] «
[ Open | e 0 0 0000 (]
[ e — ) .- serreeeneeneas S P : 7 1083 3305 038
' ' ’ ' 1 1 ; 2 1842 622 oo
T 3 | 068 6311 108
""""""""""""""""""""""""""" 4 1760 634 14
& Harmoric 5| 107 3275 176
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B 366 1083 211
Order [ Gontent[¥]| Phaseldee][§ ~ 7 -72 -0220 246
1 1 100000 000 : : : : : : : : 8 16 0049 281
7| 10 4850 000 ok ey e +~~ 438 (153 280dee]) 19334 (40GOIERD] " 9 53 2011 316
3 ' s ' . ' i ! s 10 1691 5161 352
4 0 ikl 2806 g563 87
b j 12 6T 11191 422
) 13 4029 12296 457
Triaele 14| 383 11592 492
15 3214 9809 527
Duty[¥]: |50 16 2473 7547 563
- 17 1948 5948 598
- Trapezoidal 18 | 19m 5502 633
e ) ] 19 | w48 7379 6560
20 3380 10315 703
Square e Fil 4505 13749 738
DutyBg: [0 a i 5453 16642 73
Mpbd: PER L 18152 ane
. B FR17 17036 44 LJ
") Peak-clipped
Crest factor: 141 |1 Wizrveform name: ) Edit waveform
() Default [T Gambine Wavefarms Transter
Waveform number: |1 GF avetorm nan ek
*) Load data o . - Execute |
Set starting line
Open.. @ linkite
a Execute + ) Read
Close

Fig. 11-1  Waveform Editor window

You can select the waveform type from one of the following seven options: Harmonic,
Triangle, Trapezoidal, Square, Peak-clipped, Default, and Load data.

Select “Load data” to load the measured data (in a text file) from an oscilloscope or
other measuring instrument.

If you want to directly edit the data on the worksheet of one of the seven waveform types,
select the “Edit waveform” radio botton. Doing so enables you to edit the cells on the
worksheet.

The waveform data values can range from -32768 to 32767 (signed 16-bit), and the
number of data points is 1024.

The procedure for creating and saving a user-defined arbitrary waveform is listed below.

(1) Select awaveform type from Harmonic, Triangle, Trapezoidal, Square,
Peak-clipped, Default, and Load data, and create a waveform.

(2) Enter a waveform name, and save the user-defined arbitrary waveform
to the user-defined-waveform archive folder.

(3) Select a user-defined-waveform number from 1 to 16, and transfer the
user-defined arbitrary waveform to the PBZ.

(4) Information about the user-defined arbitrary waveform is registered in
the Written Information tab of the Waveform View window.

Make sure that the waveform name and the user-defined-waveform file name are the
same.

If you double-click a point on the waveform, the data at that point appears on the
worksheet.
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Harmonic Waveforms

Waveform Editor oo 5
File
Data | Amplitude 8] Phaseldee]] «
Gpen Save | 0 0000 [l
30767 1] sm 1503 035
2 1045 3189 070
Tmm 3 1666 4779 108
4 2088 6372 141
@ Harmonic 5 2609 7062 176
& i 9549 21
Order|Contert (%] | Phase(ds 7 3649 11136 246
i 7 000 [ E 4167 12717 281
2 3 H [l g 4685 14298 316
3 0| 51 15273 352
4 I | 576 17444 267
12| 62 19010 47
13| 60 20589 457
Triangle 14| 70 2212 43
15 | 78 23676 527
Duty[¥} B0 16 | 6264 95220 563
17| 8w 26750 508
Wity 18 | o260 28788 633
Dutyll (00 a0 i m 19 | o 2810 608
20| 1028 327 703
Suare - 71| 10759 835 738
5 = 73| 11230 34333 773
ity B EERRARE] 35823 809
24 19993 272303 Rdd j
Peak-clipped
Crest factor: 141 % Wizwetorm name: Edit maveform
Defaut Combine Waveforms Transfer
Wavetorm number: | 1 5 Filel Vaveform number: [1
Load data - Executs
Set starting line
e @ Write
u Executs + Read
Close

Fig. 11-2 Harmonic waveform type

Enter the Order, Content by percentage, and Phase values on the worksheet (the
circled area in Fig. 11-2).

You can set orders within the range from 1 to 999, content by percentage within the
range from 0.000 to 100.000, and phase angles within the range from 0.00 to 359.99.
The maximum number of steps is 50. To delete a step, press DELETE.

Triangle Waveforms

Waveform Editor e
File
Data | Amplitudel¥]] Phase[dee] i‘
[ open. | [ save, | i i [0 [
20 nave 767 1 197 0388 035
7 256 0778 070
T 3 383 1169 108
1 511 1550 141
Harmonic 5 539 1950 176
B 7 2341 211
Order| Gontent B[ Fhaseldee] || « 7 805 2731 246
1 7| 100000 [ 8| 10 3122 281
i [ 100000 [ R AE] EISE] 316
a 0] 121 3903 352
) 0 T 1407 4294 387
5 - 2] 153 4585 42
= 13| 1eed 5076 457
e 14| 17 5486 402
- 6] 1019 5857 527
Dutylfk 80 % 16 | o047 6247 563
7] o7 6638 598
Wepezli) REN e 7028 633
Db a0 0 £ 9] 243 7418 656
W | 9550 7810 703
Sauare o] 2ee7 8200 738
) -2 7| s 8501 773
Duty[x]: [0 R 8502 B09
" pry anm 33l EEED ﬂ
Peak-clipped
Grest factar: 141 Wiavetorm name: Edit maveform
Default D Wl Transfer
Wavefarm number: | 1 5 Filel aveform number: (1 =
Load data : File2 (eErootng]
Set starting line
Cpen @ Wiits
u Execute + Read
Closs
Fig. 11-3 Triangle waveform type
You can set the duty cycle to a value from 0.01 to 99.99.
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Trapezoidal Waveform

Waveform Editor | |
Fil
L bata | Bl Fhoseliegl| ~
Open = 0 0 0000 [}
A7IET, 2 - . : 1 N2 0647 035
2 % 1297 (iR}
Type 3 638 1947 106
[} 851 2507 141
Harmonic 5 1063 5244 176
. 5 1278 3694 an
7 1488 4544 246
8 1702 5194 281
100000 q 1914 6841 316
0| 2w 6401 352
o 1| 2340 7141 387
12| 2553 7791 4
13 | 268 8441 457
Trizngle 14| 207 ans8 492
. L L] 9738 527
Duty[¥} 50 16 | o4 10389 563
17| 3617 11033 598
© Trapezaidal 18| aem 11686 633
DubBE 30 2] a0 2 @ 19| 4042 12338 668
0| 4% 12988 703
*) Square -, 3| 4468 13636 738
n = s G 14285 773
ty 8l 73 4893 14933 809
Pl R1NA 1RRAD A44 j
°) Peak-clipped
Grest factor: 141 Waveform name *) Edit waveform
) Detault [T Combine Waweforms Transter
Wiaveform number: |1 e et R
o e o o)
Set starting line
Qpen. @ trite:
0 Execute + ) Read
o)
Waveform Editor SHRCH X |
File
Data__| AmplitudeH]] Phaseldeal[] «
Open s 0 | 32767 100000 [ili]
32767 . 1 | serer 100000 035
: : : : 2 | 32767 100000 ik}
Type 3 | 92767 100000 105
- 4 | 92767 100000 141
Harmonic 5 | 32767 100000 176
. - 5 | 82767 100000 21
Grder [Gontent[¥] | Phaseldee] 7 | 377 100000 246
1 T 100000 000 8 | 32767 100000 261
2 3 100000 000 9 | 92767 100000 316
3 0| 92767 100000 352
4 o 1| 82767 100000 387
N - ; ; J H 12 | 3277 100000 422
: : : : : : H 13 | 92767 100000 457
Triznele -- - - meeeet 14 | 92767 100000 492
: 16 | 92767 100000 537
Dutylf} |50 - 6 | 3277 100000 553
17 | 92767 100000 558
Bl oezecel 8 | 30767 100000 633
Dty [t [0 =] 19 | 92767 100000 668
2 20 | 92767 100000 703
@ Squars! o H T | 9267 100000 738
= 92| 8277 100000 773
DutyD B0 = 0 o2 108 % | g7 1000 808
" Pl A97RT 1nnnnn A44 j
) Peak-clipped
Grest factor: | 141 Wizweform name: _) Edit waveform
7 Default [T Cambine Waveforms Transter
Wiaveform number: |1 Fi it R
) Loed deta -
Set starting line
Open @ Virite
0 Execute + ) Read
(ol )

Fig. 11-5 Square waveform type

You can set the duty cycle to a value from 0.01 to 99.99.
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Peak-Clipped Waveform

Waveform Editor =AREE X
File
Data__ | Amplitude[¥][ Phaseldeg]
Open.. Save.. a 0 0000 000
37767 1 01 0613 0%
2 402 1227 0
TR E 503 1840 106
[ 804 2454 141
Harmonic 5| 105 3067 17
5 | 1206 3681 211
Order [Content (4] Fhaseldee ][] « 7 1406 4291 246
7 7000w [l B | 1607 4904 281
7 3| 100000 0 9 | 1e08 5518 318
3 0| oo 8151 352
) o R A 6742 357
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13 | osi0 7965 457
Triangle 18| osn 857 432
16| am a169 527
Dutyl¥): 50 16 | am 9799 563
17| 3 10410 558
Wegezste] S ] 11020 633
Duybd (a0 a0 o ; 6] s 11631 658
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Fig. 11-7 Default Waveform Type

You can select a user-defined-waveform number from 1 to 16. These numbers
correspond to waveforms stored in the PBZ internal memory by factory default.

* When you transfer(write) a default waveform, the User-defined-waveform number
box is unavailable.
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Loaded Waveform

Click “Open” button under Load data, and select a text file.

B Arbitrary Waveform = (==
Fil
= Data | Amplitude(] Phassldse]
[ open. | [ Swe. ) 0 0 0000 0.00
forey e e TR N LY ; i 1083 2308 038
: : : : H : H T 1840 5622 070
Type 5 | 2068 5311 105
=0, 1750 5341 141
e pen = 1073 3275 176
Lodkin Dati . as - m 355 1083 211
Grder | Content [ | Phasely 2 - @ -7 0220 246
T 1 100,000 Name Date modified Type 18 0048 281
2| im0 430 =5, §50 2011 316
=l 7 [ NoiseWaveform.csv 3/20/2006 310 AM SV File T80 5161 352
] Recot Plogos 2005 8563 387
3 3667 1111 422
= F 020 12208 157
Trianele 3631 11692 492
lieskiog 82t 1508 527
Duty[4: |50 073 7547 563
= 1848 5948 503
Trapezoidal i i 1901 5802 633
Duty[¥t [30 i ks 218 7378 668
2 2380 103156 703
Squars LY 4505 13748 730
5458 16642 773
Duty[¥: | 50 Computer 5048 18,152 209
Peak-clipped k—‘!
Grest factor: | 141 “ i v | Edit waveform
Network r—
*) Default File name: NoiseWaveform csv - | Open Er
Waveform number: |1 Files of type [Text Fies otes) - | Concel | faveform rumber 1 <)
© Load data s [ Executs |
[ Set starting line e
| @ biite
Do ] Executs { Read
Close

Fig. 11-8 Data Load window

You can load text files that are formatted like the example in Fig. 11-9.

J MoiseWaveform.csv - Notepad E@

File Edit Format WYiew Help

-0.672 -
-0.557
-0.634
-0.703
-0.5086
-0.576
-0.579
-0.463

Fig. 11-9 Loadable data file

The file shown above, NoiseWaveform.csv, is contained in the “data” subfolder of the
folder that the “Wavy” is installed to.
The maximum number of lines that the “Wavy” can load is 10,000.

In files produced by oscilloscopes and other devices, the header and other
information is contained in the first lines.

For these types of files, select the Set starting line check box, and set the line to
start loading at.

When you load NoiseWaveform.csv, the display shown in Fig. 11-10 appears.
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Text Data Conversion - NoiseWaveform.csv =REl X
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rt] MNod3 1000

=
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2
/

-1068 2
{-1050) 4—

a bl J 314 bl Update

Start postion: 105 4| End postion: 211 BiE
= oY=INOEY T ¥=-082%

o

I Corwert J [ Return |

2

Fig. 11-10 Text Data Conversion window

You can freely change the maximum and minimum X-axis and Y-axis values. After
you change the values, press ENTER or click “Update” button to change the graph
display range.

The values indicated by 1 in the figure (1.047 and -1.059) are the maximum and
minimum values.

Adjust the range that you want to convert by changing the starting and ending
positions.

You can move the starting and ending position lines by dragging them with the
mouse pointer. The data on the worksheet reflects the changes that you make on the
graph (the selected data is highlighted).

When you click the spin box indicated by 2 in the figure, the Y-axis value indicated by
3 in the figure changes immediately, and the starting position line also changes. The
highlighted values on the worksheet also change.

The same is true for the ending position.

The following operations are also available. Use them as necessary.

If you double-click on the starting or ending position labels or the Y-axis data
indicated by 3 in the figure, the corresponding data appears on the worksheet.

If you double-click a point on the waveform, the data at that point appears on the
worksheet.

If you double-click a point on the waveform while holding SHIFT, the starting
position line moves to the data at that point.

If you double-click a point on the waveform while holding CTRL, the ending
position line moves to the data at that point.

If you right-click in the waveform graph, you can change the colors of the starting
and ending position lines.
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Change the starting and ending positions as shown in Fig. 11-11.

Text Data Conversion - NoiseWaveform.csw l =IEEl x|
1069 = Data
1047 74 -0179

75 -0:243
6 -0:259
77 -0135
P -0077
249 -0147
280 -0164
281 -0041
02 -0033
_______________ 283 -0049
2685 0025
286 0049
287 o074
2688 0185
2689 0058
I 290 0147
984 0039 | 281 | 0329
292 01g5
203 019
-1088 & 204 01g1
(-1089) o T a4 7 :Update
Start postion: 29 iy End postion: 284 ElE
= Y=003 T v=0039
[Fen ]

Fig. 11-11 Setting the conversion range

Click “Convert” to display a conversion confirmation message.

'\-.I The 256 points of data from point 29 to point 284 will be converted into
' 1024-point data.

| OK | [ Cancel

Fig. 11-12 Conversion confirmation message

If you are sure you want to convert the values, click “OK” button. After values are

converted, the display in Fig. 11-13 appears.

[EE Text Data Conversion - NoiseWaveform.csv (Converted waveform) =NACE[ X
1085 = Data
£11044) T4 1024

5 1013
a6 100
P 0992
8 099
a9 0990
280 0990
el 0286
262 0970
83 0954
204 0238
285 0925
206 094
87 0955
208 0962
289 0984
200 1000
2 1016
202 1033
203 1044
-1085 - 204 102610
(1088} T 1098 [
Update
Start postion: 0 [t} End postion: 1023 |1
= v=0039 = ¥=0039

Fig. 11-13 Display after conversion (X axis)
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The values on the X axis are converted into 1024 points of data. In the end, the
“Wavy” checks the minimum and maximum Y axis values.

If you click Return, 1.055 is converted to 32767 and -1.055 is converted to -32768.
The data for 0 remains 0.

If you enter maximum and minimum values of which absolute values differ, the graph
values are converted so that the maximum value is 32767 and the minimum value is
-32768.When this happens, the value of 0 at the center of the graph changes to a
different value.

Click “Return” button to end the conversion operation (Fig. 11-14).

Arbitrary Waveform =RE X
File =
Dats | Amplitude (%] Phaseldee]ll «
Qpen.. Save.. 0 1T ELEL] ano
ANET 1 e 3412 035
2 994 3034 070
Bo 3 ELl 2750 105
4 Kkl 2368 M
U 5 963 2939 136
[ 1149 3507 m
Crder] ContentD] | Phaseldee] 7 | 1aes 1077 246
1 1 100000 ooo 8 1622 4546 281
2 3 100000 oon E] g 5213 316
3 10 1895 5783 352
4 0 ikl 212 6446 387
5 - 12 Pyl ima3 4322
B 12 2ose 22814 457
Triangls _14 | 34 10807 492
15 4162 12707 527
Duty (R} 50 T6 | 4783 14597 563
17 4100 12513 598
i 8] 994 10298 63
DutylR 30 i Bl 19| 2609 7982 668
20 1832 651 703
Square 3976 pil 2454 7489 738
Duty®} 50 0 2 3137 9574 773
T 2| B0 11558 808
ks 4Rnd 1374R Ad4 j
Peak-clipped
Grest factor: (11 | Wavetorm name: ©) Edit waveform
Detault Gombine Waveforms Transter
‘Waveform number: |14 i - Waveform number: |1 -
Load data e Execute
Set starting line
o wie
0 Execute 4 Read
Glose

Fig. 11-14 Display after conversion (X and Y axes)
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Editing Waveforms

First, select Peak-clipped, and set Crest factor to 1.41. Then, select the Edit
waveform check box. Hereinafter, this section will explain how to edit a sine wave.

We will change the values of all data points of which phase is within 80 to 100
degrees to 0. As shown in Fig. 11-15, set the value of data point 228 to 0, click on
the data value, and then drag the mouse pointer down.

=

(S5 S

Waveform Editor
File
(o) C5e )
Type
) Harmonic:
Order| Content[4]| Phaseldes]
1 1 100000 [{J1]
2 3 100000 (i}
El
1
5
() Triangle
Duty¥): [0
() Trapezoidal
Duty[%]}: |30 |40 H| : 30
() Square
Duty[®]: [50
() Peak-clipped
Greet factor: 141
) Default
Waveform number. |14
*) Load data
St starting line
Open.. 5

32767,

T

‘iaveform name:
[T] Combine Wavetorms
@ Filel

File2

Execute

©) Edit waveform

Transfer
Wavetorm number
(s ]
@ Wirite
© Read

Data Amplituds[¥] Phase[deg]l :
ErZiE] EEEIE) 945
49 9g419 7980

onoo 8016
GBA30 8041
88727 8086
98825 811
98817 g156 J
99005 919
2ang? 20
89170 8262
99246 8297
89319 8332
99390 8367
99454 8402
00518 8438
99576 8473
S9A31 8508
99680 8542
99728 8578
29771 613
80311 8648
29847 8644
99878 8719
99805 9754
qaazn e A

Glose

Fig. 11-15 Editing a waveform (part 1)

Drag the mouse pointer all the way down to data point 284. Then click the right mouse
button. Select Consecutive Paste as shown in Fig. 11-16. As shown in Fig. 11-17, all
the selected cells change to the value that you entered for data point 228 (0).

Waveform Editor
Filz
(o) (5o
Type
() Harmoniic
Order| Gontent K] | Phase[des]
1 1 100000 0ng
2 3 100000 ong
El
]
5
@ Trianele
Duty[#]: (50
() Trapezoidal
Duty[¥: |30 40 H|: (30
() Square
Duty[%]: |50
) Peak-clippsd
Crest factar: | 141
@ Default
Wavetorm number: |14
%) Load data
Set starting line
Open.. :

22767,

-32

Wavetorm name
] Gambine Waveforms
@ Filel

File2:

Execute

==y X
Amplitude ]| Fhase[deel | «
29847 9316
99811 8352
9937 9387
99728 94.22
99680 9457
89631 9492
99R7E 8527
99518 9563 _]
99454 9592
99390 96.32
39319 96 68
99246 9703
89170 9738
aane? 972
99005 9809
98917 0344
fetcf: ey 9879
88727 9814
SBA30 8949
Copy c
Paste v
2 Series Paste 5
g0 q'nu'r—wuﬁ?ﬁ'%ﬂ

@ Edit waveform

Transfer
Waveform number
(B ]
@ Wirite
) Read

Glose

Fig. 11-16 Editing a waveform (part 2)
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Waveform Editor = | B [
File
Data | Ampitude | Phase degl [ <|
Open.. Save. | 265 | 0 0000 9316
e l 3787 76 | 0 oo 352
%57 0 ooon saEr
Type 758 0 oo mam
268 0 non 9457
B Harimiori Fii] 0 noon 9452
il 0 oo ssrfl |
o7z 0 oo 95A3
00000 o7 0 ooon 9598
100000 274 0 T
o 0 oo a8
o 776 0 T T
o7 0 (T
78 0 won 9773
Triangle o7 0 T 11
] 0 oo 844
Duty [l 50 ] 0 ooon savm
] o7 0 ooon a4
el grezoidal = noon 9349
Duylh (@0 [ o e i noon sand
o5 | Tae @18 10020
Siquars Ik o6 | s 95308 10055
- 2 %7 | 3w %3106 10090
DutyBél: (50 88 | 32137 98077 10125
o ELT] a9Na7 Qa7aRR N1 RN j
Pesk-clipped
Grast factar: |1 41 Wswstorin nae © Edit waveform
Difault [ElCanbine Waveforms Transtor
Waveform number: |14 o e ey
Lo dats Execut
) File eule .|
Set ctarting line
Open. © Wit
0 Erecuts + | R
Class

Fig. 11-17 Editing a waveform (part 3)

Finally, enter a waveform name as shown in Fig. 11-18.

Then, click Save to save the file to the user-defined-waveform archive folder.
The user-defined-waveform archive folder is the “data” subfolder in the WavyPbz
subfolder of the Public Documents folder.” (In Windows XP, the subfolders are
created in the folder specified in the setup.)

Arbitrary Waveform - Sine_80-100deg_Odata.arb | S
Fills
Data | Ampitude ]| Phase el [ < |
Open. __Save. 265 0 9318
a7 56 0 oo 3E2
%57 0 oo maEr
Tre 758 0 oo mam
260 0 noon 8457
Harmonic Fi] 0 noon 9452
Flil 0 oo ssrfl |
o7z 0 oo sEE3
o7 0 oo 9598
574 0 noon 9633
o 0 noon 968
ol 76 0 oo s
o7 0 [T
T 0 o 97
Triangle o7 0 noon 9809
] 0 oo sB44
Duty(%}: 50 281 0 0000 9879
) %57 0 ooon sa1s
[fezeidel 283 0 0000 9349
Dyl @ (40 % 76 0 noon and
9 | 3028 9418 1000
Siquars s 26| 2ems oEa08 10055
. =7 @ 05188 10090
Duty [ (50 %88 | an37 w077 M5
- EET) 379Na7 aTarR ANt AN j
Pock-olipped
Crest factor: |1 41 Wvetorm name: | Sine 801 ifideg Drlats © Edit wavstorm
Defaul aitbing Waveforms Transfer
Waveform number: 14 o Waveform number: [1 =)
Load dats . . Exerut
Set starting line
Open.. © irite
0 Execute + Read
Waveform name

Fig. 11-18 Editing a waveform (last figure)
Now, you can execute the write operation.

* You can change the user-defined-waveform archive folder in the environment
settings.
The “Wavy” searches through this folder for user-defined-waveform files. It does
not search through other folders.
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Set the user-defined-waveform number (1 to 16) by selecting “Write” , and click
“Execute” button.
The confirmation message shown in Fig. 11-19 appears on the display. If you click

“OK” button, the user-defined-waveform data is written to the PBZ.

Arbitrary Waveform - Sine_80-100deg_0data.arb

File

Type
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Duty [}

Duty (K]

Square
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500

20 40 an
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Load data
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[o]
pen -

Combine Wavelorms

Fil=1

File2

Exgcute +

== =
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0 [ 0000 000
1 2m 0613 035
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g 1607 4904 281
El 1808 5518 316
0| 200 6131 352
1| 28 8742 387
12| 2410 73885 422
13 | 2610 7965 457
14| e 8570 402
5 | 5o 5189 537
16 | 3 9799 563
17| 10410 598
18 | a6 11020 633
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20 | 4o 12241 703
2| 470 12648 738
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@ Edit waveform
Transfer
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Read

Glose

Fig. 11-19 Writing a user-defined arbitrary waveform

When the “Wavy” finishes writing the waveform to the PBZ, the information for the
user-defined arbitrary waveform is displayed in the Written Information tab of the
Waveform View window.

Date and time of
the lazt check:

Waveform View

Written Information

|:|§3

05/07/10 11:3453 Matchine

=
o

(== R ) I

=t O
=

. Waveform MName

Sine_B0-100deg_Ddata
Ramp{NEG)(Falling)
ExponentialRising)
ExporentialiFalling)
Half-wave rectification{POS)
Half-wave rectificationt NEG)
Full-wave rectification{POS)
Full-wave rectification{MEG)
Half wavel POS)

Half wavel MEG)

[ —
ol o2 —

2nd order step responzeldamping factor=01)
2nd order step responseldamping factor=02)
2nd order step response{damping factar=07)

File Mame

Sine_80-100deg_Ddata arb
Default waveform
Default waveform
Default wavetaorm
Default wavetarm
Default wavetorm
Default waveform
Default waveform
Default wavetaorm
Default wavetarm
Default wavetorm
Default waveform
Default waveform

Motes
05407410 11:3519

PR
s

—_
[=r]

Pnd order impulze responzeldamping factor=01)  Default wavetorm
2nd order impulse rezponse(damping factor=02)  Default waveform
2nd order impulze responzeldampine factor=07)  Default waveform

Fig. 11-20 Written Information tab of the Waveform View window

The date and time when the waveform was written appear in the Notes column.
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Now, click the User-Defined Waveform tab of the Waveform View window, and select
Waveform 1.

*

Waveform View

Warveform

KPR

W itten Information

ARE1 » | Sine_20-100deg_Qdata

|:|23

| Link

Fig. 11-21

User-defined arbitrary waveform in the Waveform View window

In addition to writing user-defined arbitrary waveforms, you can also load
user-defined arbitrary waveforms.
To do so, select Load, select a user-defined-waveform number (1 to 16), and click

Execute.

* The "Wavy” cannot send user-defined arbitrary waveforms using RS232C.

Combining Waveforms

You can use this feature to combine two user-defined arbitrary waveforms.

Select the “Combined Waveforms” check box. Select “File 1", and specify the file.
Then, select “File 2”7, and specify the file.
Select + or -, and click “Execute” button.

Arbitrary Waveform

File

Type

Harmonic:

‘m‘b‘w|"’|“

Triangle
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0

Wiaweform name:

| Combined Wavetorms

Filel

@ File2
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1023

)
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=R X
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0| 0 0000 000
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7 6 1001 030
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4| e 2005 141
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6 | o 3009 a1
7 | 180 3510 246
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o | 4m 4514 316
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18 | ¢ 6519 457
14| 2800 709 492
15| 2464 7520 527
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d e 19ma Rdd j
@ Edit waveform
Transfer
avetorm number: (1 |
@ Write
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[ e ]

Fig. 11-22 Combining waveforms

Enter a waveform name, and then click the Save button to save the file.

44/60

1B02112-3

KIKUSUI ELECTRONICS CORPORATION.



SPEC70525

Chapter 12 Environment Settings

On the “Setting” menu, click “Environment” to open the “Environment Settings”

dialog box.
| 1
Environment Settings @
Sequence Data File Format (% mne) Monitor Output Data File Format
@ Tab Separation @ Tab Separation . .
File Extenszion: txt -
) Comma Separation ) Comma Separation
&ppearance (Enabled after restart) Sound All Graph Colors
@) New menu style Use sounds to indicate
[] Return to defaults

] operation execution
) Glassic menu style P

Error Prevention

Dizplay a confirmation meszage before writing a zequence

Dizplay a confirmation meszaee before writing a uzer—defined arbitrary waveform

Uszer-defined-waveform destination folder

A zerg\PublichDocurmentz W avePbzhD akah [:]

[ ok | [ Cancel |

Fig. 12-1 Environment Settings dialog box

The default sequence-data file format is “Tab Separated”, data points are separated by
tabs). To separate data points by commas, select “Comma Separated”.

The same is true for the monitored-data file format.

You can set the monitored-data file name extension.

The appearance setting affects the appearance of the menu bar and toolbar.
When you change this setting, the change is applied after you close and restart the
“Wavy”.

* If you change the monitored-data file settings so that monitored-data files are
comma-separated files with .csv extensions, you can open the files easily using
Excel (a conversion wizard does not appear).

The user-defined-waveform archive folder is the folder that the “Wavy” searches when
you load sequence data and a user-defined arbitrary waveform is used.
For details, see Chapter 13, “Sequence Data and User-Defined Arbitrary Waveforms.”
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Sequence Data and User-Defined
Chapter 13 Arbitrary Waveforms

Sequence data and user-defined arbitrary waveform data is linked.
This chapter explains how they are linked.

Typically, when you use a user-defined arbitrary waveform data in the “Written
Information” tab of the Waveform View window, click “Check” to confirm the status of
the user-defined arbitrary waveforms on the PBZ. The status of the date and time of the
last condition can be displayed.

= Waveform View [ =] ==
l Waveform | ‘Written Information |
Date and time of ge. /01710 094890 Matchine
Mo, ‘Waveform Name File Mame Motes
1 Ramp(POS)Rising) Default waveform -
7 Ramp{MEG)(Falling) Default waveform -
3 ExponentialiRising) Default waveform -
4 ExponentialiFalling) Default waveform — —
5 Half-wave rectification{PO3) Default waveform -
6 Half-wave rectification{NEG) Default waveform -
7 Full-wave rectification{PO3) Default waveform -
2 Full-wave rectification( MEG) Default waveform -
9 Half wave{POS) Default waveform -
10 Half wavelNEG) Default waveform -
11 2nd order step responseidamping factor=01} Default waveform — —
12 2nd order step responseldamping factor=012) Default waveform -
13 2nd order step responseldampine factor=07) Default waveform -
14 2nd order impulse response(damping factor=01)  Default waveform -
16 2nd order impulse responseldamping factor=02)  Default waveform -
16 2nd order impulse responseldamping factor=07)  Default waveform -

Fig. 13-1 Checking user-defined arbitrary waveforms

In the example in Fig. 13-1, all the user-defined arbitrary waveforms are default
waveforms. This is the current state of the PBZ.

The following is the case of that the sequence and user-defined-waveform data shown
in Fig. 13-2 was used in the past.

Wavy - PbzTestDataAc.wvy =)= ]

File View Graph Worksheet Seguence Setting Tool Window Help

D & B i) 3 e = = M 2 ¢

[~ Graph - sequence1 [F=-)l-=h)| &2 | || Bl worksheet - Data Count:4 (===
Timels] [ Voltagel] [ Intervalls]| Transition [AC_| Waveform | AmplitudeCvpp]] FrequencylHe]] «
™ 1| 25000 1000 25000 Step off - - -
2000 7| 50000 1500 25000 Step on  ARBN 100 5000
3 | 75000 2000 25000 Step off - - -
4| 100000 0000, 25000 Ramp off
5
3
7
8
9
10
11
000 ; ; : 1
&) 13
00000 110000 14
D D 5| ||
Kikusui PBZ series Bipolar |Seconds  |Constant voltage  |USE
Waveform View - Step2 = &= | [¥ image View = |[E])[=
Waveform | iriten hfarmation ] Lirk Stepl Step? Stepd Stepd | Sen
ARBT _+| Sine 80-100dee Odata :
32767 - 1
-
- H
0 512 1023 : : : : -
< »

Fig. 13-2 Sequence data and user-defined arbitrary waveform

The user-defined-waveform data shown in Fig. 13-2 is the same data as shown in Fig.
11-18.
This sequence data file was previously saved as “PbzTestDataAc.wvy”.

46/60 1802112-3 KIKUSUI ELECTRONICS CORPORATION.




SPEC70525

If you open “PbzTestDataAc.wvy” in such condition, the “Discrepancy of
User-Defined-Waveform Information” dialog box shown in Fig. 13-3 appears on the

display.

Navy - PbzTestDataAl E=1ENES
Vie e Setting To Wir Hel
=] = = |1 8 ¢
— 1 ——
 Graph - Sequencel = S — &)=
B q Discrepancy of User-Defined Waveform Information ==l Lz 8
| Waveform | Amplitude[Vppl] FrequencyHel| ~
vl The user-defined-waveform file of the loaded file doss not match the currently configured user—defined = = =
L ; arbitrary maveform file ARB1 100 5000
Mo tiaveform Name File Name = =
; 1 Sine_Bi1-100dee (dats Sine_80-1Ddee_Ndata srb
o0o|
0poog
i =
Econds Constant Voltage UsB
() Waveform View ===
Wit —
Wavetorm | ritten Tndarm 3 Stepd Step
ARB1 <] Ramp(POS)roeme
] =
1 Al Vb |
T T i e | L
-327G
0 512 1023 -~
« [ +

Fig. 13-3 Discrepancy of user-defined-waveform information

This dicrepancy of user-defined waveform information is based on the Written
Information tab of the Waveform View window and the loaded sequence-data file.

* The “Dicrepancy of user-defined waveform information” applies only for the file name.
Make sure that the waveform name and the file name are the same.

Click “Write” button to write the appropriate user-defined-waveform data to the PBZ.

vy - PbzTestDataAc.wvy [==E=]
e e ng | Wind Hel
‘0 & [ = |+« |1 2| ¢
[~ Graph - Sequence1 == e e ===
Discrepancy of User-Defined Waveform Information [z=2] =
~ [ Waveform | Amplituds[Vpp]] Frequency[He]| «
[l The user-defined-waveform file of the loaded file does not match the currently configured user-defined = = =
3000 : arbitrary waveform file ARE1 100 &000
Mo Wizwetorm Name File Mame = =
g Vv
J |ﬁ| It succeeded in writing.
onn
00000
G ] 8
Econds Constant Voltage USB
&= Waveform View o |[=] =
i i —_—
Waveform | Wiritten Inform; = S 3 Stepd Step
AREL  v| Sine 80-100uee e
=
BT nssaromag e e nennonanaaaeey |
1] A R (e 4
-3 :
1023 -
<[4 b

Fig. 13-4 Sending a user-defined arbitrary waveform
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When the “Write” button is selected, the “Wavy*“searches for the appropriate
user-defined arbitrary waveform through the user-defined waveform archive folder..
The user-defined-waveform archive folder is the “data” folder in the WavyPbz
subfolder of the Public Documents. In Windows XP, it is in the folder specified in the

setup.

* You can change the user-defined-waveform archive folder in the environmental

settings.

Discrepancy of User-Defined Waveform Information

The user-defined-waveform file of the loaded file does not match the currently configured user—-defined

arbitrary waveform file.

23

i Sine_80-100deg_0Odata.arb - This file does not existin
% User-defined-waveform destination folder

Mo ‘Waveform Name File Mame
1 Sine_80-100deg_ldata Sine_80-100dee_Odataarb b
wavy =S

hite

Close L

Fig. 13-5 When the user-defined-waveform file cannot be found

* Even if you do not send the waveform here, you can send it in the Waveform
Editor window and clear the dicrepancy of use-defined waveform information by
opening the appropriate user-defined-waveform file and executing the write
operation.

Even if you close the “Discrepancy of User-Defined Waveform Information”

dialog box, you can display it again by selecting “Discrepancy of
user-defined-waveform information” on the Worksheet menu.

When the Written Information Tab of the Waveform View Window Does Not Match

the PBZ

In the User-Defined Waveform window, perform the write operation on
user-defined arbitrary waveforms that do not match. If you return the PBZ to its
factory default settings and then click Check in the Written Information tab of the
Waveform View window, the information will not match (Fig. 13-6).

Wawveform View

Waveform | Written Information

Date and time of e -
the Jast check: 08/07/10 10:08:14 Mon-matching Check

= (=] =

No. Waveform Name File Name Hotes

1 Sine_B0-100des Ddata Sine_80-100deg 0. NG Default waveform
2 Ramp(NEG)Falling) Default waveform

ENEEE )

ol g}
4 Exponential(Falling)

5 Halt-wave rectificationtPOS) “"Default waweform
6 Halt-wave rectification/NEG)  Default waveform
7 Full-mave rectification(POS)  Default maveform
8 Full-mave rectificationiNEG)  Default maveform
9 Half wave(POS) Default wawsform
10 Half wave{NEG) Default wavsform
11 2nd order step response(dam.. Default maveform
12 2rnd order step responseldam., Default waveform
13 Ord order step response(dam.. Default wavsform
14 Ond order impulse responsel..  Default maveform
15 2nd order impulse responsel..  Default maveform
16 Ord order impulse responsel..  Default wavsform

Return to Default Waveforms

Fig. 13-6 Discrepancy information

Click the right mouse button, and then click “Return to Default Waveforms”.
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@l=leisle 40 Dividing Steps into Programs

This chapter explains how to divide steps into programs.

In the “Mode” dialog box, select the “Divided steps into programs and execute”

check box.

On the worksheet, you can enter values into the Program and Number of repetitions

(the circled area in Fig. 14-1).

The program can be set from the number 1 to 16, and the number of repetitions can be

set from 1 to 10,000.

The maximum number of steps is 16. To delete the step, press “Delete” key.

Mode X
Ciperation DC+AC Mode (Superimpoze AC over DC)
@ Bipolar Usze AC gignal
© Unipolar Set the ending amplitude
Set the ending frequency
Mode
. Set the starting phaze
@
==ty Roliee Set the duty cycle (only for square waveforms)
() Congtant current
Fesponse Divide Steps into Programs (Script)
Viltage: Divide steps into programs and execute
Current: [SEUS(PBZ?D-QD),?DUS(PBZ4D—1 1) v] gram | Reps
Repetitions é
. = 4
Repetitions: 1 = 5
[Tinfinity %
_8 |
Step Options (DG mode) _9 |
10
[5et trigeer 1
[Set output 1 =
[T Set pause
[T =et starting ramp transition value
[ OK ] [ Gancel

Fig. 14-1 Mode dialog box (dividing steps into programs)

If you configure the “Wavy” as shown in Fig. 14-1, it operates as following.

1. Executes program 1 for twice, execute repeated cycle

l

2. Executes program 2 for twice, execute repeated cycle

l

3. Executes program 1 for 4 times, execute repeated cycle

!

4. Executes program 2 for 4 times, execute repeated cycle

If you specify a value for Repetitions in the Mode dialog box, the pattern in the circled
area of the figure above is repeated.
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When the “Divided steps into programs and execute” check box is selected, a
Program column appears in the main window. In Fig. 14-2, the steps are divided into
two programs.

Wavy - PbzTestData.wvy AN X
File Wiew Graph ‘Worksheet Seguence Setting Tool Window Help
‘D& L[] =@ » = {1 = ¢

pr Graph - Sequencel [= ||= | 2 | | BH worksheet - Data Count:4 ==y
Timels] [Voltage[\] [Intervalls] | Transition [ Program
vl 1 25000 1000 2E000 Step 13
3000 2 50000 1500 2E000 Step 1
3 75000 2000 25000 Step 2
3 ] ] 4 100000 000 25000 Ramp 2

Progtam 1 ! Program 2 g

§ N S . -

r H N 7 H )

: : ! B

a

10

1
12 Program column

13

14

158

16

17

18

19

20

il

oo 22

00000 110000 23

alr alr 24
Kikusui PBZ series Bipolar |Seconds Constant Voltage USB

Fig. 14-2 Main window (dividing steps into programs)

Write the setting condition as shown in Fig. 14-1 and Fig. 14-2 to the PBZ, then

execute the sequence.
Fig. 14-3 shows an example of the executing sequence.

) Execute - Monitoring:ON, Output to File:provided:500[ms] CV_B_05-07-10_11-27-05.Ext

ono

1]

3000[A1/30000V]

0000 gan0 )

00000 10000 vatsee: 0,721

curert | 0,004

[Vl
3000 : : : ; Programs
Program 2
Step: 2

feene 00:01:00 @

[v]

[A]

Fig. 14-3 Execute window (divided steps into programs)

* When steps are divided into programs, the current-location line and the number of

repetitions are not displayed.
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Chapter 1

5 hanging the Background color and the

Line Color

You can change the background color of the graph, line, and other colors as you

required.
Wavy - PbzTestData.vnvy [E=H ESE 5
File  View Graph Worksheet Seguence Setting Tool Window Help
D & B [ll] % B @ » = | @ ¢
”\_/ Graph - Sequencel EI E3 BBl Worksheet - Data Count4 o || 3] R
Timelz] [Valtage[V]|Intervalls] | Transition |AC | Wavetorm|Amplitudely] o
vl 1 25000 1.000 25000 Step off - -
2000 2 50000 1500 25000 Step on | Sine 0.0
: 3 75000 2000 25000 Step off - -
Transition 4 4 10,0000 o.noon 25000 Ramp aoff - -
H [
Delete —
E i} Vertical Axis !
H []
V| ¥ | Kadis grid lines 5 |
¥ | Y-axis grid lines :_?
1 k2 Scale.. 10
E | Calor... Background...
E Time interval resclution 3 Line...
oo : Setting resolution 4 EnsiaiDeas
0.0000 7 Al Vertical Axis... -
e hways draw as steps —— -
Update Auto Scale F5 o - m
Changes the background €olor of a grapl £Y7axes gne ines-.. series Bipolar |Seconds Constant Voltage  |USB
Waveform View - Step2 = =] 3 ’U Image View ol =] ==
izveform ‘W‘ritten Informationl Link. Stepi H Step? H Stepd H Stepd =
Sine H : :
El X-axis grid lines 100% Zoom L
Zl Y-axis grid lines -+ 75% Zoom
Number of grid lines... 50% Zoom
Color... Background... 25% Zoom
Line... Custom Zoom...
512 X s
HY-gis.. Line Colars... v
K¥-axes grid lines...

Waveform Editor

File

Comn. ] [swe

Type
@ Harmonic
Order [ Gontent [¥] | Phase [dee]
] T 100000 [0
2 | 1 4950 000
E
4
5
Triangle
Dutyl¥l |50
Trapezidal
Dutyl¥l |20 1 30
Square
Dutyl¥l |50
7 Peak-clipped

Crest factor: | 141
©) Default
Waveform number: | |

() Load dats
Set starting line

Oy
pen -

o o]
Data | Amplitude[¥]] Phaseldee]
0 0 000 00
32767 T 1083 3305 135
2 1842 5622 70
3 2063 6311 105
1 1750 5341 141
5 107 3275 176
3 355 1082 211
7 -7 -0220 246
8 18 0049 281
v - £
X-axis grid lines Cor s H
Y-axis grid lines 10 | 191 6161 262
___________ o, | . 1| 806 8563 387
0 Number of grid lines... H 1 i T Ak i
Color... Background... 18| 4 12296 457
------ : 14| seat 11592 492
Line- 15 3214 9509 527
,,,,,,,,,,, H/V-axis.. 16 | 2473 7547 563
X0 ke i e [E LT 5945 598
[ER IRELT 5802 633
------ b= * [ER 20 7379 665
; ] 30| 4380 10515 703
i H ; a1 | 4505 18748 738
i 7| E4E3 16542 ]
! 12 1028 33 | 648 18152 09
kN RAT7 17 03K adL .l’
Waveform name 2 Edit waveform
[C1Combined Waveforms Transfer
@ el aeform number. [T v
i Execute
@ Write
Execute i © Reat

Fig. 15-1

Changing the Background color and the Line Color

* In the environment settings, if you select the “Return to defaults” check box under
All Graph Colors, all the colors that you have changed are returned to the default
colors that were displayed immediately after you installed the “Wavy”.
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Chapter 16

Remote Control Panel

You can configure voltage and current and turn output on and off as if you were using a

remote, and you can monitor output voltage and current values. This feature is

independent from the sequence feature.

On the “Tool” menu, click “Remote Control Panel” to open the “Remote Control

Panel” window.

Remote Control Panel - MonitorFileName: Wavy_05-07-10_10-19-46.txt L\\)
Mode: Response AG Wavetorm
@ Bipolar @ oV 0 DG WliEg= SiE
~ Unipolar GG 9 AG+DG Current: [V] Starting phase 0 2| [dee] Duty (50 st
Set Set Set Modst: Frequency Options
PBZI0-20 hd [[1%wesp Starting frequency: | 100 o [He] Sweep time: |1 o=l
Set Ending fraquency: 1000 “[Hzl  Sweep mode: | Linear
Result: OF - QutputON
DG Woltage AC Vaoltage Frequency Qutput
Max: 20 [w] May: 20 [vppl Maz: 100 [Hz]
Status:
Step Setting Step Setting Step Setting ON
DG Voltage AC Voltage Frequency:
— ; = —
Set Set Set
Step: Step: Step:
] = G = 5 = OFF
[v] [vppl [Hz]
. : H
Min: O 1 Min: O [vppl Mirc 001 [Hel [¥]Soft start
Manitar 10 + [£]
Max 20 [} Max 20 [a] Measurement Type Setting [7] Soft stop
| | @ DG Interval: 500 | [me] 10 = =]
D AG Save to file Folder..
) DCHAG
Voltage Current  Poak (max) Alarm Clear
9 2es [v] 0005 [#] " Peak (min) Status: Monitoring
Measurement time Bkt
— e eed 0112
Mir O [l Mir: O [A]
Cloze
Fig. 16-1 Direct Control window

You can set the operation mode, response, DC voltage or current, and AC voltage or

current. When an AC signal is selected, you can select an AC waveform and frequency.

You can also turn output on and off and monitor values.
First, set all the maximum and minimum values to match the ranges that you intend to

operate in.

You can set the voltage, current, and frequency values by pressing ENTER after you

type them.

When you move up or down a step using the spin box, the step value is added or

subtracted from the set value.

In Fig. 16-1, if in the Step Settings under DC Voltage, you click the up the spin box,
the value becomes 10 + 5 = 15 (V). The bar scale is determined by the step value.

If in the Monitor settings, the Save to file check box is selected, the monitored values

are saved to a file.

When the check box is selected, you can click Folder to specify the folder that the file

is saved to.
The file name is Wavy_04-22-08_20-36-01.txt.

* The file format and extension depend on the settings you make in Chapter 12,

“Environment Settings.”
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Chapter 17 Command Control

On the “Tool” menu, click “Command Control” to open the “Command Control”
window.

Command Control (w5

Send command

lear

Result:  KIKUSULPBZ20-20,LX000001,1 02

[ ] 4 ] [ Cancel

Fig. 17-1 Command Control window

You can use this feature to execute commands independently from the sequence
feature.

When the Command is sent and received correctly (up to 10), it appears in the
drop-down list.
To clear the drop-down list, click Clear.

* Multiple commands are not supported.
* For details about commands, see the PBZ Operation Manual.
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Chapter 18 Sequence-Data Files

Sequence-data files are text-format files.

5] Wavy - PhzTestDataAcPrograms.wwvy EI@
File VWiew Graph Worksheet Seguence Setting  Tool Window Help
D& d L[]y =@ » = f1 2 ¢
ﬁ ‘Worksheet - Data Count:4 EI E3
Time[s| Valtage [\ | Intervalls| Transitic| Trigee| Output | Pause| Start VIR AC [ Wavefi| Start[vip | End[vp | Start [Hz] End[Hz | f-Swen| Phass c] Duty[| Program
1 10000 20000 Step  (off  [on off - oft - - - - - - - - 1
2 | 40000 G000 20000 5tep  on oh off -lon | ARBE1 10 0 il a0 log a0 - 1
§ | GO000 100000 20000 5tep  off  |on on - off - - - - - - - - 2
4 | annon 0000 20000 Ramp  off  |on off & off - - - - - - - - 2
5
b |
7|
& |
] -
Kikusui PBZ series Bipolar |Seconds Constant Voltage  |USE
B Waveform View o |[@ ][ =] | F Image View o [=@ ] =
Waveform |Writtan Infor mation [¥] Lirk. Stepl E Step2 E Stepd E Stepd o
Sine *| Sine : H
___________________________ : :
1023 -
4 [ 3

Fig. 18-1 The main window when the “PbzTestDataAc_Programs.wvy” has been

loaded.

When the “PbzTestDataAc_Programs.wvy” (shown in Fig. 18-1) is opened using
Notepad, it looks like Fig. 18-2.

| PbzTestDataAcProgramswvy - Notepad EI@
File Edit Format View Help

v B 5 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1

1 2 0 0 1 0 0 0 0 0 0 50 50 0 0 50 1

5 2 0 1 1 0 1 1 3 10 0 50 50 1 90 50 1

10 2 0 0 1 1 5 0 0 0 0 50 50 0 0 50 2

0 2 1 0 1 0 5 0 0 0 0 50 50 0 0 50 2

3 Sine_80-100deg_0data.arb Sine_80-100deg_Odata

Fig. 18-2 Opening the “PbzTestDataAc_Programs.wvy” in Notepad

Be aware of the form between the data is “TAB Separated Values (TSV)”, not
spaces.

You can switch the form from the TSV (Tab Separated Values) to the CSV (Comma
Separated Values). For details, see chapter 12, “Environmental Settings.”

The first line contains the mode setting, the second to fifth lines contain the sequence

data, and after the 7t lines contains the user-defined-waveform data.
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The contents of the first line are listed below.

Column Indication Description

1st CVorCC Constant voltage or constant current

2nd BorU Bipolar or unipolar

3rd ms or s, or min or | Milliseconds or seconds, or minutes or hours

h

4th 0 to 10,000 Number of repetitions. 0 indicates infinity.

5th Oor1 Trigger column. 0: no column. 1: column.

6th Oor1 Output column. 0: no column. 1: column.

7th Oor1 Pause column. 0: no column. 1: column.

8th 0or1 Starting ramp column. 0: no column. 1: column.

9th 0or1 AC column. 0: no column. 1: column.

10th Oor1 Ending amplitude column. 0: no column. 1:
column.

11th Oor1 Ending frequency column. 0: no column. 1:
column.

12th Oor1 Starting phase column. 0: no column. 1:
column.

13th Oor1 Duty column. 0: no column. 1: column.

14th Oto3 Voltage response. 0 for minimum to 3 for
maximum.

15th Oto3 Current response. 0 for minimum to 3 for
maximum.

16th Oor1 Division of steps into programs. 0: no. 1: yes.

17th 110 16 Number of step divisions to execute

18th” 1to 16 Program number

19th” 1to 10,000 Number of times that the program is repeated

The number of columns increases by the number of step divisions specified in
column 17. If there are two step divisions, a column 20 and column 21 are added.

The contents of the second line are listed below.

Column Description
1st The voltage or current value
2nd Time interval
3rd Transition type. 0: step. 1: ramp.
4th Trigger. 0: off. 1: on.
5th Output. 0: off. 1: on.
6th Pause. 0: off. 1: on.
7th The voltage or current value for the starting ramp.
8th AC. 0: off. 1: on.
9th Waveform number. 0: sine wave. 1: triangle wave. 2: square wave. 3
to 18: user-defined arbitrary waveforms 1 to 16.
10th Starting amplitude
11th Ending amplitude
12th Starting frequency
13th Ending frequency
14th Frequency sweep. 0: linear. 1: log.
15th Starting phase
16th Duty cycle (only used for square waveforms)
17th Program number (used when steps are divided into programs)
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The contents of the seventh line are listed below.

Column Description
1st User-defined-waveform number
2nd File name of the user-defined arbitrary waveform
3rd Waveform name of the user-defined arbitrary waveform

You can also open the “PbzTestDataAc_Programs.wvy” in Excel.
When you want to change voltage, current, time interval, or other values all at once,

use Excel.
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Chapter 19 Menu ltems

Eile i View Graph Worksheet Seguen
O New Ctrl+N
& Open... Ctrl+0
I save Ctrl+5
Sawve As...
Close
Send... * Click to send a file by
1 D¥llsers¥. . ¥PbzTestData.wvy
Exit
Fig. 19-1 File menu
m Graph Worksheet Sec
Toolbar
Status Bar
Save Windows Layout
Previous File ~<4— | | Select this item to open the files that
Waveform View... =" were open when you closed Wavy the
Fig. 192 View next time you open Wavy.

Graph hw::rrlcgheet Seguence S

Transition L4

__— | Selectthis item to display vertical

blue dotted lines.

elet

D
Vertical Axis 4

m

X-axis grid lines b
Y-axis grid lines h Select these items to display grid lines.
k- Scale...
Color... * || Copies animage of the graph to the
| Time jnterval rescrl/utﬁrn Default | clipboard
Setting resolutigh 3 1st digit of integer

Always drgf as steps 1st digit of decimal place

Copy 4 Ctrl+C 2nd digit of decimal place
Update Auto Scale i
\
Fig. 19-3 Graph Updates the scale using auto scaling
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m Seguence Setting Tool Window Help
Select All A
Undo Fd
4 Delete Delete
Copy C
E Paste v
Discrepancy of User-Defined Waveform Information...

Fig. 19-4 Worksheet

=@ Transfer.. F8
| == Execute... Fo
™ Mode... F7
E Monitor Settings...

Seguence i Setting Tool Window Help

Protection Settings...

Create and Edit Waveforms... Fi0

Fig. 19-5 Sequence

Setting iIu:n:rI Window

Interface...

Envircnment...

Fig. 19-6 Setting

Tool iﬂindow Help
Bemote Control Panel... F11
Command Control...

Fig. 19-7 Tool

Window h Help

B Cascade
B Tile vertically
M Tile Horizontally

Arrange Icons

1 Graph - Sequencel

2 Worksheet - Data Count:0

Fig. 19-8 Window

Use these items to copy, insert,
and delete multiple lines of
sequence data (step data) that
have been entered on the sheet.
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Ozl 20l Toolbar and Status Bar

0 & @ =\l 4 &2 B » = 1 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Fig. 20-1 Toolbar

1 New File (CTRL+N)

2 Open (CTRL+0O)

3 Save (CTRL+S)

4 Scale

5 Turn Vertical Line Display On/Off

6 Delete (DELETE)

7 Copy (C)

8 Insert (V)

9 Undo (2)

10 Transfer

11 Execute

12 Mode

13 Monitor Settings

14 “Wavy” Version Information

Kikusui PBZ series Bipolar [Seconds Constant Voltage UsB |
1 2 3 4 5

Fig. 20-2 Status bar

1 Device name

2  Operation mode Bipolar or unipolar

3  Unit of time Milliseconds or seconds, or minutes or hours

4  Operation mode Constant voltage or constant current

5 Interface USB, GPIB, or RS232C
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Appendix

Example of the Sequence division

In a transfer screen (figure 7-2), check a "Devide Ramp (DC)" check box and Click a
"Execute" button of the "Write".

A certain 4 steps sequence data (figure A-1) are written in as sequence data (figure
A-2) of 10 steps.

before the division

[E5) Wavy - TestDataRampSplit.wvy @@lﬁ
File View Graph Worksheet Seguence Setting Tool Window Help
‘D & B L Wl | B @ = | = |1 2%
[ Graph - Sequencel [= |[@ | 2= | | B8 Worksheet - Data Count:4 e[| 22
Timelz]  [Valtage[v] [Intervalle] |Transition
vl 1 I 0 10000 6000000 Step
11000 2 4000 0000 0000 35000000 Ramp
E] 7500 0000 10000 35000000 Ramp
4 8000 0000 10000 5000000 Step
]
6
|
8 |
e
10
1
12 |
13
LIEE]
18 |
Ll
17
18
18
20
: Fil
oo e ] 2
00000 g001 oooo = 2
ar A P} -
Kikusui PBZ series Bipolar |Seconds Constant Voltage LAN

Fig. A-1 Sequence of 4 steps

After the division
B Execute - Monitoring:ON, Output to File:provided:1000[ms] lilﬂ‘gw

Setting Graph | Monitar Graph | Settine/Monitor Graphl

M -

noo : : i : : 1§ Freeran: -
Repetition —— A
Step: _ A10
Elope=c == {0day)
Voltage: _ [t}
Current: —_— [a]

Standby
Abort

[[Line6] Voltage? 8571V Intervall000.000[]] []Output OFF after execution
: : Lo g OFF

Cloge

000

00000 2000000 ¥

Fig. A-2 Sequence of 10 steps
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