Part No. 1X001051
QS KIKUSUI 207

Operation Guide

Sequence Creation Software

SD023-PLZ-5W
Wavy for PLZ-5W
Ver. 5.x

Run - Monitoring:ON, Output to File:provided:500[ms] CC_08-03-16 13-59-39.6t 3
Setting Graph | Monitor Graph | Settine/Monitar Graph \
rrozram:. New Programi
1Al Current RangeH\oltaze RanesH
g : : : ) Cout 2 5]
T T Step 3 I
Elapsed -00-
e 00:00:20 (0cday)
Wil 2963 ]
0.00) »
0000 12000 % Gurrent 3.024 [a1

paner: | 8,050 o

10.0000A1710.0000%1/10.0000W]

Running
A
0.000 20000

Cloge




About This Guide

This guide is a PDF version of the SD023-PLZ-5W Wavy for
PLZ-5W help file.
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Introduction

Sequence Creation and Control Software SD023-PLZ-5W Wavy for PLZ-5W is a software application
that is used to create and execute sequences on PLZ-5W series electronic loads. This operation
guide explains how to use SD023-PLZ-5W Wavy for PLZ-5W to control the PLZ-5W.

SD023-PLZ-5W Wavy for PLZ-5W

Product versions that this guide covers

This operation guide applies to version 5.x of SD023-PLZ-5W Wavy for PLZ-5W. To check the ver-
sion, on the Help menu, click About Wavy.

Who should read this guide?

This operation guide is intended for users who will use SD023-PLZ-5W Wavy for PLZ-5W to con-
trol the PLZ-5W and instructors of such users.

Explanations are given under the presumption that the reader has knowledge of power sup-
plies.

Trademarks

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

All other company and product names used in this guide are trademarks or registered trade-
marks of their respective owners.

Notations used in this manual

- In this guide, Sequence Creation Software SD023-PLZ-5W Wavy for PLZ-5W is referred to as
“Wavy.

« The PLZ-5W Series Electronic Load is also referred to as the PLZ-5W.
« Theterm “PC" is used to refer generally to both personal computers and workstations.
« The screens used in this manual may differ from the actual items.

+ The following markings are used in this guide.
INOTE]  Indicates information that you should know.

Indicates the menu command you need to select. The menu command to the

u_n

left of “>" is the higher level command.



Starting Wavy

To start Wavy, on the Windows taskbar, click Start, All Programs, Kikusui, SD023-PLZ-5W, and then
Wavy for PLZ-5W.
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Configuring the Interface

Connect the PLZ-5W to a PC in which Wavy is installed, and configure the Wavy interface.

Using the RS232C interface

B Configuring the PLZ-5W

Turn on the PLZ-5W’s POWER switch.

Press SYSTEM and then Interface.

The Interface screen appears. If the Configure screen appears, press Interface again. The Inter-
face and Configure screens toggle each time you press the key.

1
2 Turn the load off on the PLZ-5W.
3

Press Modify.

You can now edit the interface settings.

Use the rotary knob to select Bitrate under RS232C Settings, and then press
Edit.

Use the rotary knob to select the bit rate, and then press ENTER.

Use the rotary knob to select Flow Control under RS232C Settings, and then
press Edit.

Use the rotary knob to select CTS-RTS, and then press ENTER.

0O NSO U B

9 Press Apply, use the rotary knob to select OK, and then press ENTER.
This completes the settings.

1 0 Connect the PLZ-5W and PC with a RS232C cable.

B Configuring Wavy

1 Start Wavy.

SD023-PLZ-5W Wavy for PLZ-5W



Configuring the Interface

Vi bW

On the Sequence menu, click Interface.

The Interface window appears.

Interface @
Instrumer PLZ205W hd
@ R5232G Port: COM1 -

Baud rate: 19200 -

O are Address: i

Ouss Serial Number:

OLaN 1P address:

In the Instrument list, click the model name of the connected PLZ-5W.
Click RS232C.

In the Port list, click the COM port number that the PLZ-5W is using.

To check the port number, from Windows Control Panel, open Device Manager. Expand Port
(COM & LPT) to view the port number in use.

In the Baud rate list, click the same value as the Bitrate setting on the PLZ-5W.

Click Test to check that Wavy can communicate with the PLZ-5W.

Protocol settings other than baudrate and flow control are fixed on the PLZ-5W. They are set
as follows:

Data bits: 8 bits; stop bits: 1 bit; parity bit: none

Wavy exchanges data according to the above protocol settings. There is no need to manually
change them on the PC side.

Click OK.
This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W



Configuring the Interface

Using the GPIB interface

NOTE To use GPIB, you need a GPIB converter (PIA5100 firmware version 1.01 or later) sold separately. For
) i details, see the GPIB converter manual contained in the CD-ROM included with the PLZ-5W.

B Configuring the PLZ-5W

=W IN =—

Turn on the PLZ-5W’s POWER switch.
Turn the load off on the PLZ-5W.
Connect the PC and PLZ-5W through the GPIB converter.

Refer to the GPIB converter manual, and configure the necessary settings.

B Configuring Wavy

~ SN BN pHhpw

SD023-PLZ-5W Wavy for PLZ-5W

Start Wavy.

On the Sequence menu, click Interface.

The Interface window appears.

Interface @
Thstrument: | PLZ205W -
@) RS232C Port: COM1
19200
CEE Address:
O usB Serial Humber.
CILAN 1P address:

In the Instrument list, click the model name of the connected PLZ-5W.
Select GPIB.

In the Address list, click the GPIB address that you assigned with the GPIB con-
verter.

Click Test to check that Wavy can communicate with the PLZ-5W.
If it fails to connect, see “If connection fails using GPIB” (p.8).

Click OK.

This completes the settings.



Configuring the Interface

If connection fails using GPIB

(9, ]

With the VISA library, set the GPIB board number to 0. The following procedure is for when KiI-
VISA is used for the VISA library. If you are using another VISA library, see the corresponding
manual.

On the task bar, click Start, All Programs, Kikusui 10 Software, KI-VISA, and
then Instrument Explorer.

Instrument Explorer will start.

If “Instrument Explorer” is not displayed in the Start menu or the desktop, open KiVisaExp.exe
in the following folder.

64 bit OS: C:\Program Files\IVI Foundation\VISA\VisaCom64\KiVisa
32 bit OS: C:\Program Files\IVI Foundation\VISA\VisaCom\KiVisa

Click KI-VISA 10 Config.

M KI-VISA Instrurnent Explorer E@

i Flle Edit View Tools .NET Help
P e [7)

USB0:: 0xOBAE :0x1023 141414026 1011 | <-- Select a VISA resource fram the tree view to check instrument
ASRLL:INSTR connectivity and other options.

-8) ASRLI:INSTR

Or click the button below for IO interface setup...

KI-VISA 10 Config...

< m v |t m ] »

CAP NUM SCRL

Click the GPIB (NI-488.2) tab.

I0-VISA 10 Config (=3

| Serial [ usB{USBTMC) | GPIE\(CONTE((l GPIB(NI-488.2) BAN |

Use GPIB instruments
Enable dynamic search for active controllers and listeners

BlSSanss Device Address
Index Primary = Secon... Primary
s this GETY Secondary
Model T

[Tl Enable board-level locking

or

In the Index list, click GPIBO.

Click OK.
The KI-VISA 10 Config window closes. Execute the GPIB connection test (p.7) again.

SD023-PLZ-5W Wavy for PLZ-5W



Configuring the Interface

Using the USB interface

NOTE To use the USB interface to control the PLZ-5W, a device driver that supports the USB T&M class
(USBTMC) must be installed on the controller. The USBTMC driver is installed automatically by the
VISA library. For details on installing the VISA library, see the included setup guide.

B Configuring the PLZ-5W
1 Turn on the PLZ-5W’s POWER switch.
2 Turn the load off on the PLZ-5W.

3 Connect the PLZ-5W and PC with a USB cable.

B Configuring Wavy
1 Start Wavy.

2 On the Sequence menu, click Interface.
The Interface window appears.

Interface \EI
(Instrument. PLZ 208w - )

©) RS2320 Part: COMI

19200

OaFB Address: 1

[ ®usb Serial Mumber -

O LAN

IP addres=:

In the Instrument list, click the model name of the connected PLZ-5W.

(&)

4 Select USB.

SD023-PLZ-5W Wavy for PLZ-5W
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Configuring the Interface

5

6

In the Serial Number list, select the serial number of the PLZ-5W.
For the location of the serial number, see the PLZ-5W Operation Manual.

If the serial number does not appear even when the PC and PLZ-5W are connected properly,
from Windows Control Panel, open Device Manager, and check whether “USB Test and Mea-
surement Device” is displayed. If it is not displayed, reinstall the VISA library.

2 Device Manager |E=m o )
Fle Action View Hep
e m Bm e

i Floppy drive controliers
g DE ATA/ATAP! contrclly
= Keyboseds

& Sound, video an
8 Gystem devices

4 # USD Test and Messurement Devices
9 58 Test and Messurernent Dence (INT)

Click Test to check that Wavy can communicate with the PLZ-5W.

Click OK.

This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W



Configuring the Interface

Using the LAN interface

B Configuring the PLZ-5W
1 Turn on the PLZ-5W’s POWER switch.
2 Turn the load off on the PLZ-5W.

3 Connect the PLZ-5W and PC with a LAN cable.

HConfiguring Wavy
1 Start Wavy.

On the Sequence menu, click Interface.
The Interface window appears.

Interface @
(]nstrument FLZ208W - )
() Rs232C Port COm1
19200
O GFI8 Address: 1
© use Serial Number:
O LAN IP address: L -

In the Instrument list, click the model name of the connected PLZ-5W.

(&S

Click LAN.

N =S

5 In the IP address list, click the IP address of the connected PLZ-5W.

If the IP address is not displayed even when the PLZ-5W is connected properly, you need to
search for the device connected through LAN using the VISA library (p.12).

6 Click Test to check that Wavy can communicate with the PLZ-5W.

7 Click OK.
This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W 11
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Configuring the Interface

If the PLZ-5W is no longer recognized

If a fixed IP address is not assigned to the PLZ-5W, the IP address may change, causing the PC to no
longer recognize it. If this occurs, check the IP address on the PLZ-5W device information screen
(press SYSTEM and then Information), and then set the IP address again on Wavy.

Searching for the device connected through LAN

The following procedure is for when KI-VISA is used for the VISA library. If you are using another
VISA library, see the corresponding manual.

1 On the task bar, click Start, All Programs, Kikusui 10 Software, KI-VISA, and

then Instrument Explorer.

Instrument Explorer will start.

If “Instrument Explorer” is not displayed in the Start menu or the desktop, open KiVisaExp.exe

in the following folder.

64 bit OS: C:\Program Files\IVI Foundation\VISA\VisaCom64\KiVisa
32 bit OS: C:\Program Files\IVI Foundation\VISA\VisaCom\KiVisa

2 Click KI-VISA 10 Config.

¥ KI-VISA Instrument Explorer
! File Edit View Tools .MET Help

|5 )

(E=8 ECH P

Elm
U USBO::0x0B3E::0x1029::A141A026::0:: 11

&l asrLi:INsTR
&) aSRL3:INSTR

<-- Select a VISA resource from the tree view to check instrument
connectivity and other options,

0Or click the button belaw for 10 interface setup...

=
KI-WISA IO Config...
a it v i v
CAP NUM SCRL
3 Click the LAN tab.
KI-¥ISA 10 Config 3]
| serial | usefusETMD) [ GPIB(CONTES) | GPIB(NI-488.2] | LAN '
Search Methods
[Enabie dynarmic search for chive nstruments ¥KL-11 Discovery
DNS-SD (Bonjour)
Resource Name Protocol
Search Instrurnents MNow
Search timeout[ms] far  son
each method
Manual Add
Protocol  wxI-11 -
Devname  instn
Port
Remove Add
_OK __Dancel Apply Help

SD023-PLZ-5W Wavy for PLZ-5W
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SD023-PLZ-5W Wavy for PLZ-5W

Configuring the Interface

Select the Enable dynamic search for active instruments check box.

Click OK.

The KI-VISA 10 Config window opens.

Check that the IP address of the connected PLZ-5W appears in the tree on the
left side of the Instrument Explorer window, and close Instrument Explorer.

¥ KI-VISA Instrument Explorer
! File Edit View Tools .MET Help

| =R 3]

(E=8 ECH Fx3)

!

oo
HTCPIP::I‘BZ.lES.lU.?l::EU 11SOCKET
HTCPIP::I‘BZJES.IU.FL: islip0:: INSTR.

H TCPIP::192.168.10.142:: 1INSTR
H TCPIP::192.168.10.145::0 1INSTR
H TCPIP::192.168.10.154::0 1INSTR
H TCPIP::192.168.10.160::i 1INSTR
H TCPIP::192.168.10.163::i 1INSTR

H TCPIP::192.168.10.71::inst0:: INSTR.

connectivity and other options.

Or click the button below for IO interface setup...

<-- Select a VISA resource from the tree view to check instrument

KI-VISA IO Config...

r

CAP NUM SCRL

You can now select the IP address in the Wavy'’s Interface window.

13
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Window Explanation

When you start Wavy (p.4), the sequence setup windows appear.

Menu Toolbar
—
(B Wevy - Wayl TE——
File View Graph Worksheet Seguence Tool Window Help ]—
‘D &R E]L L@ o = = @9 ¢
[ —
" Graph- Sequencel [Fmle@e] 52 | | BB worksheet - Deta Counto =Er=]
Timels] _|Gurrent[A] [Intervalls] | Transition | Triegerait | TriggerOut | Load [Slew RatelA/us] -
a1 1
3
4.000| 3
:
:
:
i
;
9 1
10 ]
1
1|
o]
|1¢ ]
B
]
m
s000 5o 1 o]
o] -
Kikusui PLZ-5W series PLZ205W Se:1ds Constant Current RS232C i
Graph window Worksheet window Status bar

In the Graph window, you can create steps by drawing a graph with the mouse (p.27).
In the Worksheet window, you can edit steps by entering values and conditions (p.31).
The status bar shows the following information.

1
|Kikusti|i PLZ-5W series |PLZ%USW |Secoi1ds |Consltant Current |R%BZC e |

Series name Model name Operation mode Connection mode

Unit of step time interval

SD023-PLZ-5W Wavy for PLZ-5W




Sequence Overview

Sequence is a function that executes a sequence of operations set in advance. It consists of pro-
grams and steps. There are settings for each program and settings for each step that you need to

specify.

Programs and steps

A program is a collection of steps. Steps are executed in order one at a time, starting from step 1.
When the last step of a program is complete, the execution of that program will have been com-

pleted once.

Input current

Load values

e

-
i rogrm : : = ——Seta program for each operation

Step 1

Step 2

Step 3

Step 4

Up to 10000 steps total can be used in all programs.

SD023-PLZ-5W Wavy for PLZ-5W

mode. Up to 30 programs can be set.
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Sequence Overview

Main features

Scope Setting Description
Operation mode Operation mode for executing sequences.
Slew rate Default step slew rate.

Response speed in constant resistance (CR) mode and

Response speed constant voltage (CV) mode.

Current/voltage Current range and voltage range for executing
For each program range sequences.

Repetition count Number of times that the program will repeat.

+CV option Voltage for the CV mode addition (+CV).

Overcurrent protection (OCP), overpower protection
Protection functions (OPP).
Value for activating undervoltage protection (UVP).

Load settings (cur-
rent, conductance,
voltage, power)

Load values of each operation mode. The values that
can be set depend on the operation mode.

Interval Step execution time.

For each step Transition Load value transition method.
Trigger wait Trigger signal input on/off.
Trigger Out Trigger signal output on/off.
Load Load on/off control.
Slew rate Slew rate during step execution.

BLoad value transition method

The available load value transition methods are step (Immediate) and ramp. With step, the load
value transitions step-wise from the value of the previous step. With ramp, the load value transi-
tions in a ramp from the value of the previous step.

Example when the value is 10 A and the interval 1 s

Step Ramp
10A h ------ /"'10A
1s 1s

INOTE)

If step 1 is set to ramp transition, the start point of the load value is always 0 A, 0S,0V, 0 W.

SD023-PLZ-5W Wavy for PLZ-5W



Sequence Overview

Flow of sequence execution

The basic flow of sequence execution is shown below.

Set the operating conditions of the program.

« Setting the operation mode, slew rate, and response
speed

« Setting the current range and voltage range
« Setting the number of times the program will repeat

« Protection Functions

v

Set the operating conditions of the steps.
« Creating and editing steps by drawing graphs
« Creating and editing steps by entering values

« Saving and Loading Sequences

v

Write and run the sequence.
« Writing a sequence in the PLZ-5W
« Saving monitored data

« Executing, aborting, and pausing sequences

SD023-PLZ-5W Wavy for PLZ-5W
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A
Program Configuration

Set the operating conditions that apply to all steps. Make sure to set the operation mode, slew rate,
response speed (p.18), current range, voltage range (p.19), and protection functions.(p.24)

Setting the operation mode, slew rate, and response speed

Set the operation mode, slew rate, and response speed for executing sequences.

You cannot change the operation mode when a step is entered in the Graph window or Worksheet
window, so set the mode when there is no entered steps.

1 On the Sequence menu, click Sequence Creation Mode. Or, click 'ﬂ' on the
toolbar.

The Sequence Creation Mode window appears.

Sequence Creation Mode @
Sequence Current Range
Unit: _

Unit (5. ) i

Operation I M- da

@ Gonstant Gurrent CIH- 40A

Slew Rate 1 [a7us]
Fe:

R Woltage Range

() Congtant Resistance
() Gonstant Yaoltage OL-18

() Constant Power @ H-150v

Option

[T]+CW Option 0 V]

Gance/

2 Set the operation mode, slew rate, and response speed for executing
sequences.

The operation mode is set to constant current. Enter the default
Constant Current step slew rate for step execution. You can change the slew rate for
each step when a step is created.

The operation mode is set to constant resistance.

Constant Resistance
Set the response speed to Normal or Fast.

The operation mode is set to constant voltage.

Constant Voltage
Set the response speed to Normal or Fast.

Constant Power The operation mode is set to constant power.

3 Click OK.
This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W



Program Configuration

Setting the current range and voltage range

Set the current range and voltage range for executing sequences.

1 On the Sequence menu, click Sequence Creation Mode. Or, click 'ﬂ on the
toolbar.
The Sequence Creation Mode window appears.

Sequence Creation Mode \EI
Sequence Current Fange
Unit: - _
0 ®L- 046
Opetation (SR ERT:
@ Constant Current CIH- 40
Slew Rate 1 [A7us]
Fesponse
Woltage Range
(7) Congtant Resistance
() Gongtant Woltaze OL-18y
() Gonstant Power @ H- 150v
Option
[F1+CW Option 10 [V

Even during parallel operation, only the master unit’s current range is displayed under Cur-
rent Range.

2 Select the current range and voltage range for executing sequences.

3 Click OK.
This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W
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Program Configuration

Setting the unit of step execution time (interval)

You can set the unit of the step execution time to use when creating steps.

You cannot change the step execution time when a step is entered in the Graph window or Work-
sheet window, so set the time when there is no entered steps.

Unit Interval setting range Resolution
ms (milliseconds)  0.025 ms to 9999999.999 ms 0.001 ms

s (seconds) 0.001 s to 99999.999 s 0.001s
min (minutes) 0.1 min to0 999.9 min 0.1 min

h (hours) 0.1 hto 1000.0 h 0.1h

1 On the Sequence menu, click Sequence Creation Mode. Or, click m on the
toolbar.

The Sequence Creation Mode window appears.

Sequence Creation Mode \EI
Sequence Current Fange
Unit: - _
u - g
Opetation (SR ERT:
@ Constant Current I H - 40A
Slew Rate 1 [A7us]
REETED Woltage Range

() Congtant Resistance
() Gonstant Woltage OL-18

() Gonstant Power @ H- 150v

Option

[C]+GV Option 0 vl

Cance|

2 In the Unit list, set the unit of step execution time to ms, s, min, or h.

3 Click OK.
This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W



Program Configuration

Setting the constant voltage mode addition (+CV)

Set whether to add constant voltage mode (+CV) to constant current mode or constant resistance
mode.

1

SD023-PLZ-5W Wavy for PLZ-5W

On the Sequence menu, click Sequence Creation Mode. Or, click 'ﬂ on the

toolbar.

The Sequence Creation Mode window appears.

Sequence Creation Mode

Sequence
Ui
Operation

@ Caonstant Current

Slew Rate 1 [A7us]
Fesponse

(7) Congtant Resistance

() Constant Woltage

() Gonstant Power

)

Current Range

@ L- 044

Woltage Range
@L- 15

@ H- 150

Opticrn
' [F1+CW Option 10 M

Cance|

To enable +CV, select the +CV Option check box, and enter the voltage. To dis-

able +CV, clear the check box.

Click OK.

This completes the settings.

21
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Program Configuration

Setting the number of times the program will repeat

Set how many times to repeat the program when the sequence is executed.

1

On the Sequence menu, click Transfer. Or, click =2 on the toolbar.

The Transfer window appears.

Transfer
Wilrite

Program name:

@ [ Mew Program|

[ Erace All Frograms

Fun{)

Status: Ready

Read

Program name:

New Program1

Setting

Repetition Count. 1 :

[T finity

Load OFF after Gomplstion of Processing

Gloze

EXE|

In the Repetition Count box, enter the number of times that the program will
repeat. If you want to repeat it infinitely, select the Infinity check box.

Click Close to close the window.

SD023-PLZ-5W Wavy for PLZ-5W



Turning off the load at the end of sequences

Set whether to turn the load off when sequences finish.

SD023-PLZ-5W Wavy for PLZ-5W

Program Configuration

On the Sequence menu, click Transfer. Or, click =2 on the toolbar.

The Transfer window appears.

Transfer
Wilrite

Program name:

@ [New Program| -

[ Erace All Frograms

Fun{)

Status: Ready

Read

Program name:

New Program1 -

Setting

Repetition Count. 1 :

[T finity

EXE|

Load OFF after Completion of Processing

Gloze

To turn the load off when sequences finish, select the Load OFF after Comple-
tion of Processing check box. To retain the value of the last step of sequences,

clear the check box.

Click Close to close the window.

23
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A
Protection Functions

You can use the protection functions available on the PLZ-5W (hardware settings) and those avail-
able on Wavy (software settings).

B Hardware settings

Hardware settings are protection (alarm) functions available on the PLZ-5W. You can set over-
current protection (OCP), overpower protection (OVP), undervoltage protection (UVP), and
watchdog protection.

B Software settings

These protection functions are activated by Wavy according to judgments made on the moni-
tored data. You can set overvoltage protection (OVP), overcurrent protection (OCP), undervolt-
age protection (UVP), and Undercurrent protection (UCP).

PLZ-5W'’s protection functions (hardware settings)

Set the PLZ-5W protection functions.

Name Alarm generation condition When activated

Overcurrent protection Current at or exceeding the OCP value .
P 9 Select load off or limit.

(OCP) flowed.

Overpower protection Powgr at or exceeding the OPP value was Select load off or limit.
(OPP) applied.

(Lijrsjpirvoltage protection The voltage fell below the UVP value. Load off

During sequence execution or during direct
Watchdog protection control monitoring, no communication Load off
occurred for 5 seconds or longer.

On the Sequence menu, click Protection Setup.

The Protection Setup window appears.

Protection Setup @
Setting the Protection Function
OCPLE) 0 + [A]
"] Load OFF Read(G)
OPP(R): 0 3+
Set
[FlLoad OFF =
[] Enable
UVP: |0 M
[CIwooa

Soft Setting
[Tl Overvoltage protection: 0 [v]
[l Overcurrent protection: 1 [~]
[] Undervoltage protection: (1 [l
[7] Undercurrent protection: 0 [al

[Tl Zenare the first monitored values
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Click Read.

Protection Functions

The values are read from the connected PLZ-5W.

If necessary, change the protection function values.

Enter the OCP value (0% to 110% of the rated current). To turn the load
off when alarms occur, select the Load Off check box. To keep the load

ocp turned on and control the current so that the OCP value is not
exceeded, clear the check box.
Enter the OPP value (0% to 110% of the rated power). To turn the load

OPP off when alarms occur, select the Load Off check box. To keep the load
turned on and control the current so that the OPP value is not
exceeded, clear the check box.

UVP To enable UVP, select the Enable check box, and enter the value (0 V to
150 V). To disable it, clear the check box.
To enable watchdog protection, select the check box. When enabled,

WDOG the watchdog protection time value (delay) is set to 5 seconds. To dis-
able it, clear the check box.

Click Set.

The values are sent to the PLZ-5W and applied to the protection settings for direct control
(p.56) and command control (p.61).

Just clicking Set does not apply them to the protection settings of each sequence. To apply
them to the protection settings a sequence, write the sequence in the PLZ-5W (p.37).

Click OK.

This completes the settings.
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Protection Functions

Wavy protection functions (Soft Setting)

If you set overvoltage protection (OVP) or overcurrent protection (OCP), a sequence stops when a
Wavy'’s monitored value exceeds the set value. If you set undervoltage protection (UVP) or under-
current protection (UCP), a sequence stops when a Wavy’s monitored value falls below the set

value.

4

The Protection Setup window appears.

On the Sequence menu, click Protection Setup.

Protection Setup

Setting the Protection Function

OGP(E}: 0

A

[7] Load OFF

OPP(RY 0

+ 0]

[ Load OFF

[] Enable
UVP: |0

[CIwooG

Set

Soft Setting

[] overvaltaze protection: 0
[] Overcurrent protection: 1
[] Undervoltage protection: (1
["] Undercurrent protection: 0

[l Tenare the first monitored values

[A]

[#]

Cance|

Click OK.
This completes the settings.

Enter the value in the text box.
Even when you enter a value, if you clear the check box, the protection function will be dis-
abled. The maximum values that you can enter do not depend on the rated output of the

connected PLZ-5W.

Ignoring the first monitored values

Select the check box for the protection function that you want to set.

The text box for entering the protection value is enabled.

As the first monitored values are unstable, they may activate a protection function and stop a
sequence. If you select the “Ignore the first monitored value” check box, a sequence will con-
tinue its execution even when the first monitored values exceed or fall below the protection

values.
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Creating and editing steps by drawing graphs

You can create and edit steps by drawing graphs with the mouse.
You can also create and edit steps by entering values (p.31).

Creating steps

This section explains how to create a step in the Graph window.

[Eo ESE ]

I
I

|
i
i

il
H

PR

Graph window

1 Move the mouse pointer over the Y-axis.
The pointer becomes a cross-hair.

In constant voltage mode, the voltage is displayed. In constant current mode, the current is

displayed.

7 G- seencel re)s)

[Faie] Currer GE]

0.000 o0

2 Drag the pointer to the time and the current or voltage that you want to set.

[ Graph - Sequencet =2 =Eis [ Graph - sequencet feda) = |

Step-division line

o) &)
3000 3000

Drag

0000 5000 &l

5]

0000 5000

The setting is confirmed, the step-division line is displayed, and the step values are entered in

the first row of the worksheet.
You can change the unit of step interval (p.20) and graph scale (p.49).
This completes the creation of step 1.

SD023-PLZ-5W Wavy for PLZ-5W

27



28

Creating and editing steps by drawing graphs

3 If you want to continue creating steps, move the mouse pointer over the end
point of the step that you have just created. When the mouse pointer becomes
a crosshair, drag the mouse pointer to the point that corresponds to the time

and the current or voltage that you want to set.

The value is confirmed, and the step values are entered in the first blank row of the Work-

sheet window.

Repeat this procedure until you have set all the steps.

Updating the graph scale

To change the X-axis and Y-axis scales according to the graph that you drew, on the Graph menu,
click Update Auto Scale, or right-click in the Graph window, and click Update Auto Scale.

Setting the resolution for drawing graphs

You can set the time interval (X-axis) resolution and the value (Y-axis) resolution.

1 Right-click in the Graph window, or click the Graph menu.

2 Click Time interval resolution or Setting resolution, and select the resolution.

Time interval resolu-  Select Default, 1st digit of integer, 1st digit of decimal place, or 2nd
tion digit of decimal place. The default is three decimal places.

Select Default, 1st digit of integer, 1st digit of decimal place, 2nd
Setting resolution digit of decimal place, or 3rd digit of decimal place. The default is

four decimal places.

Editing steps

Changing the set voltage or current

1 Double-click the line of the step that you want to edit.

A black square is displayed at the step’s end point, and you can edit the step.

2 Move the mouse pointer over the black square.

The pointer changes to a double arrow.

3 Drag the pointer up or down to the value that you want to change to.

[~ Graph - Sequencel

== =

a1
4000

Drag 1

[purrent t Z0000[A]

0000

0000

4000

[=]

The value changes accordingly.
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Creating and editing steps by drawing graphs

Changing the interval (step execution time)

1 Double-click the vertical line (the step-division line) at the end point of the
step that you want to edit.

A black square is displayed at the top of the step-division line, and you can edit the step.

2 Move the pointer over the black square.

The pointer changes to a double arrow.

3 Drag the pointer left or right to the value that you want to change to.

[ Graph - Sequencel. F=lE) =

18
4000 = =p

Drag [Fimes2 F00(E] Trtervak  Z00(E]]

0.000)

0000 soon &

The value changes accordingly.

SD023-PLZ-5W Wavy for PLZ-5W
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Creating and editing steps by drawing graphs

Changing the value transition method

Set the load value transition method between steps(p.16) .

1 Double-click the line of the step that you want to change.
A black square is displayed at the step’s end point, and you can edit the step.

2 On the Graph menu, click Transition. Or, right-click, and click Transition.

3 Click Ramp or Step.
This completes the settings.

Fixing the value transition method to step

If you want the transition method to always be step when drawing graphs, on the Graph menu,
click Always draw as steps. Or, right-click in the Graph window, and click Always draw as steps.

Deleting a step

1 Double-click the line of the step that you want to delete.
A black square is displayed at the step’s end point, and you can edit the step.

2 On the Graph menu, click Delete. Or, right-click in the Graph window, and click
Delete.

The step is deleted.
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Creating and editing steps by entering values

You can create steps by entering values in tables. You can also copy and delete steps using tables.
You can also create and edit steps by drawing graphs (p.27).

Creating steps

This section will explain how to create a step in the Worksheet window.

B Ve Goph Vot Sequnce oo Mndow Hep
DaE L [Jimmol=»=ns¢

]

B
Timels]l  [Current[A] [Intervalls] |Transition | Triggerwait | TriceerOut | Load |Slew Rate[Asus]

1 a.0on 1.0000 2.000 Step oft off an 1000000 4_‘Step 1

2 6000 20000 3000 Step oft off an 1000000 4_Step 2

3 9000 2.0000 3000 Step oft off an 1000000 4_Step 3

4 12000 n.onoon 2.000 Ramp oft off an 1000000

R

You cannot edit the Time column.

Enter step data in order, starting from step 1. To edit a load value (current, conductance, voltage,
power), interval, or slew rate, click the relevant cell and enter a value. To edit the transition, trigger
wait, trigger OUT, or load, double-click the relevant cell. Or click the cell, and press Enter. You can
cancel the entering or editing of a cell by pressing Esc.

SD023-PLZ-5W Wavy for PLZ-5W
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Creating and editing steps by entering values

Description of each item is provided below.

Time

Total elapsed time from step 1. You cannot change this value.

Load values
(current, conductance,
voltage, power)

Load values of each operation mode. The values that you can set
depend on the specified operation mode.

Interval

Step execution time. The values that you can set depend on the unit of
step time interval (p.20).

Transition

Load value transition method. Step or ramp.

Trigger Wait™!

Trigger signal input. BUS or off.

If you set this to BUS, the sequence pauses at the end of the step. When
you click Continue in the Wavy sequence run window or when you enter
a *TRG command from a PC or the like, the pause is released.

Trigger out"

Trigger signal output. On or off.

If set to on, a 10 ps trigger signal is transmitted from the PLZ-5W's TRIG
OUT connector at the start of step execution.

Load

Load on/off control. On or off.

Slew Rate

Slew rate during step execution
The range of values depends on the current range setting.

*1.  For details on trigger signal input/output, see the user’'s manual contained in the PLZ-5W'’s accom-

panying CD-ROM.
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Creating and editing steps by entering values

Copying and deleting steps

You can use the Worksheet window to copy and delete the steps you have created.

Copying and inserting steps

1

SN nnhWwWw N

Click a cell in the step (row) that you want to copy.
You can click any cell in the step.
You can select consecutive steps by holding down the Shift key.

On the Worksheet menu, click Copy. Or, right-click in the Worksheet window,
and click Copy.

Click OK.
Click a cell of the appropriate step.

On the Worksheet menu, click Paste. Or, right-click in the Worksheet window,
and click Paste.

Click Yes.

The copied step is inserted before the selected step, and the total number of steps increases
by 1.

Deleting steps

You can delete steps (rows). You cannot delete the content of cells individually.

1

2
3

Click a cell in the step (row) that you want to delete.
You can click any cell in the step.
You can select consecutive steps by holding down the Shift key.

On the Worksheet menu, click Delete. Or, right-click, and then click Delete.

Click Yes.
The step is deleted.

Deleted steps are copied to the clipboard. If you insert a step immediately after deleting steps, the
deleted steps will be inserted.

Undoing the copying and deleting steps

You can undo the last copying or deleting of steps by clicking Undo on the Worksheet menu, or
right-clicking the Worksheet window and clicking Undo.

SD023-PLZ-5W Wavy for PLZ-5W
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Creating and editing steps by entering values

Keyboard shortcuts
You can use keyboard shortcuts in the Worksheet window.
Operation Shortcut keys
Copy steps Cor Ctrl+C
Insert steps ! Vor Ctri+V
Delete steps! Delete
Undo™! ZorCtrl+Z
Select all rows Aor Ctrl+A

*1.

A confirmation dialog appears before execution.
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Saving and Loading Sequences

After you set the program and steps, save the sequence. You can also load saved sequences.

Saving a sequence

To save as a new sequence, on the File menu, click Save As.

To overwrite a file, on the File menu, click Save. Or, click |!.1 on the toolbar. The file name exten-
sion is “wvy." If you select Save when there are no saved sequences, the Save As dialog box will

open.

B Editing a saved sequence with a text editor

You can edit saved sequence data using Notepad or other text editor.

" Wavylwvy - Notepad

File Edit Format View Help

[E=8 B =)

PLZSW

cC s H
1.0000 3.000 O
2.0000 3.000 0
3.0000 3.000 O
0.0000 3.000 1

Fl

000000 0.000  0.0000 O 0.0000 0 0 0.0000
000000
000000
000000

ocooor

1 0
0 1.000000
0 1
0 1
0 1

NOTE When editing sequence data, do not change the case of letters. If you do, the sequence will no lon-

ger work.

« By default, data is saved as tab-separated values. Data can also be saved as comma-separated

values (p.55).

« The first row shows the PLZ-5W series name.

+ The second row shows the following items.

CC: constant current mode,
CR: constant resistance mode,

Column 1 Operation mode CV: constant voltage mode,

CP: constant power mode
Column 2 Unit of step time interval m;?ﬂ:jﬁf&?ﬁ;ﬁjﬁ:onds’
Column3  Voltage range H: Hrange, M: M range, L: L range
Column 4 Current range H: Hrange, M: M range, L: L range
Column 5 Slew rate (default value) [A/ps]
Column6  +CV 0: off, 1:on
Column?7  +CVvalue[V]
Column8  OCP value [A]
Column9  Operation at OCP activation 0: limit, 1: load off
Column 10 OPP value [W]
Column 11 Operation at OPP activation  0: limit, 1: load off
Column 12  UVP 0: off, 1: on
Column 13 UVPvalue [V]

SD023-PLZ-5W Wavy for PLZ-5W
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Saving and Loading Sequences

+ The subsequent rows show the following items.

Column 1 Load value [A], [S], [V], [W]

Column 2 Step time interval The unit is shown in row 2.
Column3 Transition 0: Step, 1: Ramp

Column 4 Trigger Wait 0: off, 1: BUS

Column 5 Trigger Out 0: off, 1: on

Column 6 Load 0: off, 1: on

Column 7 Slew rate [A/us]

Loading a sequence

You can load and use saved sequences.

To open the file you want to load, on the File menu, click Open. Or, click ﬁ- on the toolbar.
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Executing sequences

Sequences that you create are written in the PLZ-5W to be executed.
Itis also possible to load sequences from the PLZ-5W into Wavy.

Writing a sequence in the PLZ-5W

This section describes how to write (transfer) sequences that you create in the PLZ-5W.
The following settings are also transferred along with the sequence.

« Repetition Count

« Load OFF after Completion of Processing

On the Sequence menuy, click Transfer. Or, click =il on the toolbar.

The Transfer window appears.

Transfer =
( write Settine )
Program marme: Repetition Gount: 1
@ [Mew Program1 = ity
Luad OFF after Completion of Processing
[ Erace All Programs
Status: Ready
\. J
Read
Program name
New Program1 -

2 Under Write, set the following items.

To overwrite a program that you created on the PLZ-5W, select the
Program name name from the list. To write a new program, select the box under the
list, and enter a file name using up to 255 characters.

Select this check box to erase all programs stored in the PLZ-5W first
Erase All Programs and then transfer the file. The programs that are deleted are those that
correspond to the operation mode of the program to be transferred.

3 Under Setting, set the following items.

Set the number of times that the program will repeat. If you want to

Repetition Count repeat it infinitely, select the Infinity check box.
Load OFI.: after Select this check box to turn the load off when sequences finish. To
Completion of .

A retain the value of the last step of sequences, clear the check box.
Processing

4 Under Write, click Run.

Transferring starts. The progress of the data transfer is displayed as a progress bar. If there are
a large number of steps, it may take up to about 3 minutes.

5 When the data transfer is complete, click Close.

SD023-PLZ-5W Wavy for PLZ-5W
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Executing sequences

Loading a PLZ-5W sequence

INOTE)

Itis possible to load sequences from the PLZ-5W into Wavy. You can use this function to back up
sequences that you create on the PLZ-5W or to edit them.

The number of programs that can be loaded is 30. Loading more than 30 programs may make the
Wavy operation unstable.

On the Sequence menu, click Transfer. Or, click =i! on the toolbar.

The Transfer window appears.

Transfer
lnite

Program names

Setting

Repetition Gount: 1

© [New Program1 Elbvinity
Load OFF after Completion of Pracessing
[“]Erace All Programs
Status:  Ready
Read
Pragram name:
New Programl
o

Under Read, select the name of the program from the Program name list.

Click Run under Read.

Loading starts. If there are a large number of steps, it may take up to about 3 minutes.

When the data transfer is complete, click Close.
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Executing, aborting, and pausing sequences

INOTE

Executing sequences

« If you created the sequence on Wavy, write the sequence in the PLZ-5W (p.37) before executing
it. If you do not write the sequence first, the sequence selected on the PLZ-5W will be executed.

« If you want to save the monitored data during sequence execution, specify the monitored data

save setting in advance (p.44).

SD023-PLZ-5W Wavy for PLZ-5W

On the Sequence menu, click Run. Or, click =iE: on the toolbar.

The Run window appears.

Run - Monitoring:none, Qutput to File:none

Settine Graph

[A1
+000)

Current Range-Lvoltage Range:

H

0000

1200

o s

(= Bl |
pocam: New Program
Gount - /3
Step: = /4

Elapeed == (0day)

Cloge

If you selected the “Display the monitor graph” check box in Monitoring Setup (p.42), the
Monitor Graph tab appears. In Monitor Graph, you can view in real time the voltage, current,
and power values during sequence execution.

Click Run.

The sequence is executed.

To abort a sequence, click Stop.

To pause a sequence, click Pause. While a sequence is paused, clicking Continue will release

the pause.

Run - Monitoring:ON, Output to Filenone

Setting Graph

A
000,

Current Range:HVoltage RaneeH

0000

12000

[=]

[= =] =
rroeram: New Programi
Gount: 1 /3
Step: 2 '
Bt | 00:00:04 | s
paii=c 2970 M
Curent. 2.036 1Al

v [ 6046 |

_—— Status indicator

] )

Close

The approximate position of execution (green line)

During test execution, the menus and the toolbar are disabled. Further, the window cannot

be resized.
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Executing sequences

Display during sequence execution

The following items are displayed during sequence execution.

The approximate position of execution. For sequences that have a
large number of repetitions or those that take a long time to run, the

Green line position indicated by the green line may appear offset from the actual
position.

Program The number of the program that is being executed.

Count The present repetition count.

Step The step that is currently being executed.

Elapsed Time The elapsed time since the start of sequence execution.

Voltage, Current, If the Voltage, Current, and Power check boxes are selected in Moni-

and Power toring Setup (p.41), the corresponding load values are displayed.

B Status indicators

Standby Standing by.
- A sequence is running.
End The sequence has finished.
Stop The Stop button was clicked.
Communication error. Check the interface settings.

A protection function has been activated.”’

OVP: overvoltage protection, OCP: overcurrent protection, OPP: overpower protec-
OVP tion, UVP: undervoltage protection, UCP: undercurrent protection, OHP: overheat
protection, WDOG: watchdog protection, REV: reverse-connection detection, EXT:

OVP example
¢ ple) external error, FORM: connection error

*1.  You can determine which protection function (hardware or software) was activated with the
background color. Orange indicates that a PLZ-5W protection function was activated. Yellow
indicates that a Wavy protection function was activated.

(NOTE) When the monitor graph is displayed (p.42), executing a long sequence will increase the monitor
: . graph data and put a heavy load on the PC. In such situations, you can reduce the load by setting a
maximum number of data entries of the monitor graph (p.54).
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Configuring the Monitor

You can specify whether to display monitor values and monitor graph in the sequence run window.

You can also set the monitoring interval and save monitored data.

You can specify whether to display monitored values (current, voltage, power) and in the sequence

run window.

Showing or hiding current, voltage, and power values

Run - Menitoring:ON, Output to File:none

Setting Graph

[a1
4000

Current Ranee:H Voltage Range:H

0000

12000 B

= F= s |
proeran: New Programi
Gount: 1 /&
Step: 2 It

S 000004 com
Voltage: 2.970 L
Currents 2.036 (a1

Poner: 6.046 &1

) )

GClose

1 On the Sequence menu, click Monitoring Setup. Or, click g on the toolbar.

The Monitoring S

etup window appears.

Monitoring Setup

Select Ttems to be M
Current
Woltage
Power

Save File
() No
@ Yes

Folder:

@ [=)(8)
) [remin=]CHY

Order far Qutput ta file

itored

Manitaring Tnterval: 500 = Ims]

Display the monitor graph

C¥lsers¥Public¥Documents¥iizey P iz

Unit of Elapsed Time for Output to File for Saved Data
[] Data right before Run
[] Data Immediately after End/Stop

i

15t [Tlme v]

and Vot =] o [Cur <]

$the [Fuw v]

2 Under Select Items to be Monitored, select the check boxes for the monitored

values you want to display.

3 Click OK.

This completes the settings.

SD023-PLZ-5W Wavy for PLZ-5W
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Configuring the Monitor

Showing or hiding the monitor graph

You can specify whether to show the monitor graph in the sequence run window. If you show the
monitor graph, you can view in real time on graphs the current, voltage, and power values during
sequence execution. You can also view the setting graph and the monitor graph in a single window.

You can change which graphs (current, voltage, power) to show in the monitor graph (p.41).

Click the tab to switch.

un - MoritornfFON, Output toFleprovidedS0(ms] CC_06-03-16 11344000 = r=n

(2 Run - Monitoring:ON, Output to e provided-50[ms] CC_08-03-16_11- 3440t ==y
oGt i oo | el g oo IR [ Setlioe e | Workor Ggh | Sne/Mavor Grph v RO
sontvsnny o0 m [—
o 1 ’ ny - 1 7
Stew 4 7 N Stp 4 "
Sapeed | 00:00:12 | ) Bl T 00:00:12 (s
e | 2083w \\ 2083w
ot | 0426 | w o e 0126 | w
o [ 0376w rwe 0876 ™
st o500
End ) ——— End
/am ~
\ g’\\ foce
\ N
2000 12000 B 2000 12000 &1
| | o)
| |
| . 1
Monitor graph Move your mouse pointer over the

Setting graph and monitor graph
graph to display the monitored values.

NOTE When the monitor graph is displayed , executing a long sequence will increase the monitor graph
) ) data and put a heavy load on the PC. In such situations, you can reduce the load by setting a maxi-
mum number of data entries of the monitor graph (p.54).

On the Sequence menu, click Monitoring Setup. Or, click E on the toolbar.
The Monitoring Setup window appears.

Maonitoring Setup @
Select Ttems to be Monitored

Gurrent
Manitaring Interval: 500 2 [ms]
Voltaee

Pawer ( [¥] Display the manitor eraph )

Save File
) MNo
@ ‘es
Folder:
Ci¥lisers¥Public¥ Documents¥iiavy P lzbw¥ ()]

Unit of Elapsed Time far Output to File for Saved Data
@ [s1(s) [7] Data right before Run

©) IeminsJH) [] Data Immediately after End/Stop

Order for Output to file

1st: [Time v] Ind: [Volt 'I Ard: [Ourr v] $th [Pow 'I

2 To display the monitor graph, select the “Display the monitor graph” check
box. To not display it, clear the check box.

3 Click OK.

This completes the settings.
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Setting the monitoring interval

You can change the monitoring interval.

Configuring the Monitor

1 On the Sequence menu, click Monitoring Setup. Or, click E on the toolbar.

The Monitoring Setup window appears.

Manitoring Setup

Select Items to be Monitored

B

Current
“oltage

Manitoring Interval: 500

= [ms]

Pawer

Save File
() Ma
@ Yes
Folder:
Ci¥lzers¥ Public Documents¥ilayy Plziw¥

Unit of Elapged Time for Output to File
@ [=5)
0 [remives](H)

Crder for Output to file

|| Dizplay the monitor eraph

for Saved Data
|| Data right before Run
[] Data Immediately after End/Stop

Ist [T\me v] Ind [\-’o\t v]

gd [Cur ] wp [Pow <]

2 In the Monitoring Interval box, enter the interval (200 ms to 600000 ms).

3 Click OK.
This completes the settings.
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Configuring the Monitor

Saving monitored data

You can save the monitored data obtained by executing sequences as a text file. Enabling this set-
ting will automatically save monitored values during sequence execution.

44

On the Sequence menu, click Monitoring Setup. Or, click E on the toolbar.

The Monitoring Setup window appears.

Manitoring Setup @

Select [tems to be Monitored
Current
“oltage
Pawer

Manitoring Interval: 500 2 Ims]

Dizplay the monitor eraph

Save File
Mo

@ Yes
Folder:
C¥lsers¥ Public¥ Documents¥iiay PlzBwd ()]

Unit of Elapged Time for Output to File for Saved Data

@ [=1(5) || Data right before Run

7 [remires(H) [7] Data Immediately after End/Stop

Crder for Output to file

Ist [T\me v] Ind [\-’o\t v] ard [Curr v] tih [Pow v]

Under Save File, select Yes. Then, specify the save destination.

The file name consists of the operation mode, the execution start date and time, and the file
name extension. You can change the file name extension (the default is .txt) (p.55).

Under Unit of Elapsed Time for Output to File, select the output unit.
[s1(S) Seconds
[h:min:s] (H)

Hours, minutes, seconds

The accuracy of the elapsed time varies depending on the PC environment that you are
using.

Under “for Saved Data,” select the check boxes of the options you want to use.

Data right before The monitored values before sequence execution (monitored values
Run at time 0 s) are written at the beginning of the saved data.

The monitored values when the sequence is completed or aborted
are written at the end of the saved data.

Data Immediately
after End/Stop

Use the settings under “Order for Output to File” to set the order that time,
voltage, current, and power are written to files.

Click OK.
This completes the settings.
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Configuring the Monitor

Viewing saved data
You can view saved monitored data using Notepad or other text editor.
"] €C_08-03-16_11-34-40.6¢t - Notepad = Em

File Edit Format View Help
Time[s] Yoltage[V] Current[4] Power[W]
0.51%5  2.977 037 3.088 |

1.030  2.677  1.038  3.090

1.545 2,977 1,037 35.088
2.069  2.977  1.038 3.089
2.574 2977 1.037  3.088

3.098  2.970 2.035  6.045
3.604 2.970 2.03% 6.044 >

4 3

By default, data is saved as tab-separated values. You can also change to comma-separated val-
ues (p.55).
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Setting the Graph Display

For the three types of graphs used in Wavy, specify graph lines, colors, and other graph related set-

tings.

Graph window

Setting graph in the Run window
1

Monitor graph in the Run window

G Ut ot

=]
s Haw Program|

PRSNG|

ir

- ™

Standby

=

=

=]
s Haw Program|

PRl
oW

=

To display the monitor graph, see “Showing or hiding the monitor graph” (p.42).

The items that you can set vary depending on the graph.

L Graph Setting  Monitor
Item Description oinden  GrEE Frear
Scale Show or hldg X-ax!s and Y-axis scales, num- v v v
ber of scale lines, line types (p.47).
Color Line colors and background color (p.48). v v v
Step Division lines Show or hide the division lines between v v .
steps (p.49).
Scale X-axis and Y-axis scales (p.49). v — v
Load line display §how or hide current, voltage, and power . . v
lines (p.51).
. Value that appears when the mouse pointer . . v
Y value display is placed on the Y-axis (p.51).
_ — v

X-axis unit display

Unit of the X-axis (p.52).
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Setting the Graph Display

Setting the scale display

For the graphs in the Graph window and setting graph and monitor graph in the sequence run win-
dow, you can show or hide the X-axis and Y-axis scales and set the number of scale lines and the line
types (dotted or solid).

Showing or hiding the X-axis and Y-axis scales

Right-click the graph, and then click X-axis Scale Lines or Y-axis Scale Lines to show or hide scales.

For the Graph window, you can also show or hide the scales by clicking X-axis Scale Lines or Y-axis
Scale Lines on the Graph menu.

Number of scale lines and line types

You can set the number of graph scale lines and the type of scale lines (solid or dotted).

EGraph window

1 On the Graph menu, click Scale. Or, click E/__‘_:'_: on the toolbar.
A Scale window appears.
You can also right-click in the graph, and click Scale to display the Scale window.

Scale \EI

Haxis
Ao ——

[V] Maximum Time: 6 £ Number of scale lines(: B %

Minimum Time{S): 0 = [ Dot
-axis
Huto

[] Maximum Vahie: 8 = Mumber of scale: lines(Y): §

[ Minimum Value 0 2 [0t

)

2 Set the number of scale lines and line types.

Number of scale lines  Enter the number of scale lines for the X-axis and Y-axis.

To use dotted scale lines, select the check box. To use solid scale

Dot R
lines, clear the check box.

SD023-PLZ-5W Wavy for PLZ-5W
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Setting the Graph Display

WSetting graph or monitor graph

Right-click the graph, and click Scale lines.

A Scale lines window appears.

==l

Scale lines

Hoaxis
Humber of scale lines(<): & $ [] Dot

‘-axis
Mumber of scale lines(y): § o [C]1 Dot

2 Set the number of scale lines and line types.

Number of scale lines

Enter the number of scale lines for the X-axis and Y-axis.

Dot

To use dotted scale lines, select the check box. To use solid scale

lines, clear the check box.

Setting line colors and background color

You can change the line colors and background color of the graphs in the Graph window and the
setting or monitor graphs in the Run window. The items that you can set vary depending on the

graph.
Graphs in the Setting graphin  Monitor graph in
Graph window  the Run window the Run window
Background Graph background. v v v
X/Y-axis X-axis and Y-axis. v v v
XY-axes scale Scale lines of the X-axis and v v v
lines Y-axis.
Vertical Axis Step-division lines. v v —
Line Load value lines. v v —
Line to Draw Line of the graph being v - _
drawn.
Line to Run L.|ne th;.at indicates the posi- . v .
tion being executed.
Current line Load current line. — — v
Voltage line Load voltage line. — — v
Power line Load power line. — — v

1 Right-click the graph, select Color, and select the item you want to change.

The color setting window appears.

For the Graph window, you can also display the color setting window by clicking Color on the
Graph menu and then selecting the item you want to change.

2 Select the color, and click OK.

This completes the settings.
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Setting the Graph Display

Showing and hiding the step-division lines (vertical axis)

You can show or hide the division lines (vertical axis) between steps in the graphs in the Graph win-
dow and the setting graph in the sequence run window.

F Graph - Sequenca fol®) =

0]
oy

* i

|
Step-division line

Right-click the graph. Each time you click Vertical Axis, the step-division lines are shown or hidden.

For the Graph window, on the Graph menu, click Vertical Axis. Or, click H_I_l_l on the toolbar. This
will show or hide the step-division lines.

Setting the graph scale

You can set the X-axis and Y-axis scales on the graphs in the Graph window and the monitor graph
in the sequence run window.

EGraph window

1 On the Graph menu, click Scale. Or, click E:;’_: on the toolbar.
A Scale window appears.
You can also right-click in the graph, and click Scale to display the Scale window.

Scale ==

Heaxie

Auto
(7| Maximum Time: 6 + lumber of scale lines(X): 5 -+

0 = [TIDat

Y-axis
Auto
7] Mascimum Valae: 3 z lurber of scale lines(¥) 5 1+

[V] Minimum \Value: 0 2 [TToat

Gancel
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Setting the Graph Display

2

If you want the scale to be adjusted automatically according to the monitored
values, select the Auto check box of the appropriate items.

Auto scale will be enabled. This feature automatically updates the scale values to the appro-
priate values when you enter values to set a step or when you open a saved file.

If the check box is not selected, values outside of the setting range are not displayed on the
graph.

If you are setting steps by drawing a graph, the scales will not be automatically updated even
if the Auto check box is selected. To update the scales, on the Graph menu, click Update Auto
Scale, or right-click the Graph window, and click Update Auto Scale.

To manually set the scales, enter the X-axis and Y-axis scales.

Maximum Time Enter the maximum time to display on the X-axis.

X-axis
Minimum Time Enter the minimum time to display on the X-axis.
Veani Maximum Value  Enter the maximum value to display on the Y-axis.
-axis
Minimum Value Enter the minimum value to display on the Y-axis.
Click OK.

This completes the settings.

EMonitor graph in the sequence run window

1

Right-click the graph, and click Scale.

A Scale window appears.

Scale [
Yeaxis
Auto
Min time: 0 Bl V] Max time: i Sicl
® Rall mode
Normal mods Serolling within the specified range |30 [s1
V-axis
Auto At
Min current: 0 < V] Max curtent: 10 )
Min voltsgs: 0 2| 0 V| Max voltage: 10 + V]
Minpower: 0 = w1 7 Max power: 10 <] ol
-

If you want the scale to be adjusted automatically according to the monitored
values, select the Auto check box of the appropriate items.

Auto scale will be enabled.

If the check box is not selected, monitored values outside of the setting range are not dis-
played on the graph.
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Setting the Graph Display

3 If you select the Auto check box of the X-axis, select the graph scroll mode.

The X-axis and Y-axis are scrolled at the same time according to the
Roll mode elapsed time and load values. The display range is defined by subtract-
ing the minimum time value from the maximum time value.

The minimum time is fixed. The maximum time is updated to the
appropriate value.

If you want to scroll only when the monitored value exceeds the maxi-
mum X-axis value, select the “Scrolling within the specified range”
check box.

Normal mode The amount of time that the graph will be scrolled by is determined by
subtracting the minimum time value and the set scroll time from the
maximum time value.

For example, if the minimum time is set to 0 seconds, the maximum
time to 23 seconds, and the scroll time to 10 seconds, the time range
that will be scrolled is 13 seconds.

4 To manually set the scales, set the X-axis and Y-axis scales.

) Minimum Time Enter the minimum time to display on the X-axis.

Xoaxts Maximum Time Enter the maximum time to display on the X-axis.
Min current,
Min voltage, Enter the minimum value to display on the Y-axis.
Min power

Y-axis
Max current,
Max voltage, Enter the maximum value to display on the Y-axis.
Max power

Setting the load line display

You can show or hide current, voltage, and power lines on the monitor graph in the sequence run
window.

Right-click the graph, select Line Display, and select the value you want to show. Each time you
select, show and hide toggle.

Setting the Y value display

You can set the Y-axis value (current, voltage, or power) that is displayed when the mouse pointer is
placed on the Y-axis on the monitor graph in the sequence run window.

Right-click the graph, select Y-Axis Value, and select Current, Voltage, or Power.
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Setting the Graph Display

Setting the unit of the X-axis

You can change the X-axis (time-axis) unit (s or h:min:s) of the monitor graph in the sequence run
window.

Right-click the monitor graph, click X-axis Unit and select “s” to set the unit to seconds. If you click X-
axis Unit and select “h:min:s,” the unit is set to hour:minute:second.
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Setting the Window Display

Showing or hiding the toolbar and status bar

Each time you select Toolbar or Status Bar from the View menu, the toolbar or status bar switches
between show and hide.

Saving the window position and size

0000000000000000000000000000000000000000000000000000000000000000000
Each time you select Save Position from the View menu, the setting for saving the window position

and size switches between on and off.

Arranging windows

0000000000000 0000000000000 0000000000000000000000000000000000000000
You can change the way the Graph and Worksheet windows are displayed.

On the Window menu, click Cascade, Tile Vertically, or Tile Horizontally to change the way that win-
dows are displayed.

SD023-PLZ-5W Wavy for PLZ-5W
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Other settings

Reducing the PC load

Executing a long sequence will increase the amount of monitor graph data on the sequence run
window. This puts a heavy load on the PC and may cause the PC to malfunction. In such situations,
you can reduce the load by setting a maximum number of data entries of the monitor graph .

Even if you set the maximum data size, all monitored data will be saved.

1

Right-click the monitor graph, and click Max Data Count.
The Maximum number of data window appears.

Enter the value (10000 to 1000000; the default value is 100000).

If the number of monitored data entries exceeds the set value, monitored data is deleted
starting with the oldest entry.

One monitored data entry uses approximately 200 bytes.

Click OK.
This completes the settings.

When you run a long sequence, we recommend that you use Task Manager to check the
amount of physical memory being used.

Setting the number of significant digits of the load value

Set the number of significant decimal digits of the load values (current, conductance, voltage,
power) when creating steps. The actual number of significant decimal digits varies depending on
the model and range of the PLZ-5W.

1

On the Sequence menu, click Options.
The Options window appears.

Select the number of significant digits.

Current 210 5 (X.XX tO X.XXXXX)

Conductance 401 5 (X.XXXX, X.XXXXX)

Voltage 2 or 3 (X.XX, X.XXX)

Power 2 t0 4 (X.XX tO X.XXXX)
Click OK.

This completes the settings.
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Other settings

SD023-PLZ-5W Wavy for PLZ-5W

Setting the file format for saving data

You can change the file format for saving sequence and monitored data.

On the Sequence menu, click Environment Settings.

The Set Environment window appears.

Set Environment @

Sequence Data File Format (*wwy)
@) Tab Separation

() Gomma Separation

Monitoring Output Data File Formatting

@) Tab Separation
~ File Extension: txt -
() Gomma Separation

[ QK ] [ Cancel |

2 Select the file format.

Sequence datafile  Click Tab Separation or Comma Separation " to select the file format
format for saving sequences.

Click Tab Separation or Comma Separation*1 to select the file format
for saving monitored data. Select the extension (txt, csv, log) or enter
an extension of your choice.

Monitor output data
file format

*1.  Forregions in which comma separation cannot be used, select Tab Separation.

Click OK.

This completes the settings.

Copying graph images to the clipboard

To copy the image of the graphs in the Graph window, click the graph, and on the Graph menu,
click Copy.

Setting whether to display the sequence that was showing when
Wavy was closed previously

You can set whether to display the sequence that was showing when Wavy was closed previously.
Each time you click Previous File on the View menu, show and hide toggle.
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Controlling the PLZ-5W

You can control the PLZ-5W from Wavy without using sequences. There are two methods. One
method (direct control) is to control from the Remote Control Panel window, and the other is to
control using commands.

Controlling the PLZ-5W directly

The Remote Control Panel window is used to control the PLZ-5W directly.

On the Tool menu, click Direct Control to display the Remote Control Panel window.

(M V)
']
Remote Control Ffnel | | (==
PLZI20SW [T
Current Setting Voltage Setting
Max 10 [A] Max 160 D
Step Setting Step Setting
Ourvenl(C)A Voltage(V) [(w )
éai:fv : B [ Down_| [Bown )
Set Stepl1) = Step(2:
FResponse CW Response GR T Em S 0
@) Normal @ Normal
Fast Fast Min: 0 A1 Min: 0 0
Slew Rate
1 [Afus] et (3)
Output Tonitor
Mac 150 [V Max 10 [A] Mo 1]
seus QFF Status OFF
[7]Vohage: ] Current &) Paver: ] Vo -
. = e p—
* When I remove alarm, Click it Enerey: Setting
= E Dl Tnterval(My 1000 |5 [ne]
M0 DM M 0 IA] M [0 LTG0 =)
Close
(4) (5)
(1) Enter operating conditions. (p.57)
(2) Enter load values. (p.57)
(3) Displays execution results.
(4) Turn the load on and off, or clear alarms. (p.59)
(5) Monitor function. Save monitored values. (p.60)
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Entering operating conditions

Remote Contrel Panel

Model: PLZ1205W

Mode
CL

Current Range

@L-24A

Controlling the PLZ-5W

@GR CIM- 248
@ oV I H- 408
@CcP
) GoHOY Valtage Range
) CR+CY @L-18y
) ARE @ H - 1500
Response GV Response GR
@ Mormal @ Marmal
Fast Fast
Slew Rate
1 [Asus]
Set
Mode Select the operation mode.

Current Range

Select the current range. Even during parallel operation, only the master
unit’s current range is displayed.

Voltage Range

Select the voltage range.

Response CV Select the response speed in CV mode.
Response CR Select the response speed in CR mode.
Slew Rate Entering a slew rate and clicking Set will apply the slew rate to the PLZ-5W.

To load the slew rate set on the PLZ-5W, click Read.

Entering load values

The values that you set vary depend on the selected operation mode.

HIif operation mode is set to CC, CR, CV, CP, CC+CV, or CR+CV

Click the tabs of the relevant operation modes, enter the load values and the maximum and mini-
mum load values, and click Set. If you click Up or Down, the load value increases or decreases by the

value entered in the Step box.

oC [CR

oV

GF

Max: 10

Min: 0

Current Setting

[A]

Step Setting

Current{C)
[] 28]
Set Stepl')

1 Al

[A]

Voltage Setting

Max: 150

Min: 0

4]

Woltage( )

Step Setting
Up

Down

Step(Z)
M
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Controlling the PLZ-5W

Hif operation mode is set to ARB

A setting worksheet and graph for ARB mode are displayed.

Setting worksheet

Voltage | Gurrent
1 0000

2 31600

E] 63000
94500
§ 126.000

fi 167 600 ¢

e

Graph

[Al
40000

(.000

vl

0.000 157500

Setting worksheet

Double-click the voltage and current cells, and enter the load values. You
cannot change the voltage and current in the first row or the voltage in the
last row. For voltage, you can only enter a value greater than the value of
the previous row.

To copy and paste a value, select the cell, right-click, and select Copy and
Paste.

You can change the number of rows by clicking Setting, and then entering
a value in the Data num box.

Clicking Set will apply the settings entered in the setting worksheet to the
PLZ-5W.

Graph

The settings entered in the setting worksheet are shown on a graph. When
you move the mouse pointer over the Y-axis or X-axis, the current or volt-
age is displayed. When you move the mouse pointer over the graph line,
the voltage and current settings are displayed.

To set the details of ARB mode, click Setting in the setting worksheet window.

A setting window appears.

Setting ==
ARE data cetting
Data num §
Minimum voltage: 0 i)
Get
Mazimun voltaze: 1575 0
Default current value: 0 [4]
File setting (TV fils)
Data num Set the number of rows of the setting worksheet (3 to 100).

Minimum voltage, Maxi- The minimum and maximum voltages of ARB mode. You cannot

mum voltage

change this value.

Default current value

Enter the default value for the current column of the setting worksheet.

Update

Applies the entered settings to the setting worksheet.

Get

Obtains ARB values from the connected PLZ-5W.

Save

The settings on the setting worksheet are saved to a text file (IV file, .iv
extension). You can edit IV files (p.59).

Open

Loads an IV file and applies the settings to the setting worksheet.
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Controlling the PLZ-5W

HEditing the saved ARB mode values

You can use a text editor to edit IV files (p.58) saved from the Setting window with the operation
mode set to ARB. Edited IV files can be loaded from the Setting window of ARB mode (p.58).

| arb_setting.iv - Notepad o[- &3]
File Edit Format View Help
1.000,157.500 e

0.000,0.000
31.500,1.000
£3.000,3.000
94.500,10.000
126.000,40.000
157.500,40.000

4

« Thefile is saved in comma separated format.

« In the first line, the minimum and maximum voltages are displayed. Do not change these val-
ues.

« Inthe following lines, a voltage is displayed first and then a current. Do not change the volt-
age and current on the second line or the voltage on the last line.

Turning the load on and off or clearing alarms

Output

saws - OQFF
* When I remove alarm, Click it
Status This shows the load on/off status.
ON Turns the load on.
OFF Turns the load off.
Clear Clears PLZ-5W alarms.

SD023-PLZ-5W Wavy for PLZ-5W
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Controlling the PLZ-5W

Using the monitor function and saving monitored values

Monitor

Mazx: 150 W]

Voltage:

Min: 0 3]

Max: 10

Min: 0

[A] Masc [ 150 ]
. Status, OFF
[¥] Current(A) [Z] Power Elapsed Tirme: ==
- [a] —_— w1 Stop
[T] Enerey: Setting
— ] IntervaliMy 1000 2 [ms]
1Al Wi |1 W [T 5ave File Folder

Max, Min

Enter the maximum and minimum monitored values.

Voltage, Current,
Power, Energy

Select the check boxes for the values you want to monitor. The moni-
tored values will be displayed while monitoring is in progress. Clear the
check boxes if you do not want to monitor the values.

Status

Shows the PLZ-5W status (p.40) while monitoring is in progress.

Elapsed Time

Displays the elapsed time since the start of monitoring.

Run

Start the monitor. You cannot close the Remote Control Panel window
while monitoring is in progress.

Stop

Stops the monitor.

Interval

Enter the monitoring interval (200 ms to 600000 ms).

Save File

Select the check box to save monitored data. Click Folder to select the
file save destination, the unit of the elapsed time that will be output, and
the order in which values will be output.

The file name consists of “Wavy,” the monitor start date and time, and
file name extension. You can change the file name extension (the
default is .txt) (p.55).
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Controlling the PLZ-5W

Using commands to control the PLZ-5W

You can send commands from Wavy to control the PLZ-5W.

On the Tool menu, click Command Control.
A Command Control window appears.

Command Control ==
Send command

| - Fun

Result

Glose

2 Enter a command, and then click Run.

The result will be displayed.
Commands that are successfully sent and received are registered in the list box. You can clear
them by clicking Clear.

For details on commands, see the Communication Interface Manual in the CD-ROM included with
the PLZ-5W.
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Menu Reference

File
New"! Creates a new file.
Open"! Opens an existing file.
Save'! Overwrites the file that you are working on.
Save As Saves the file that you are working on with a new name.
Close Closes the file that you are working on.
Recent files (chtzlv)\//sezse;osrg:)r paths to the recently opened sequence data files
Exit Closes Wavy.
View
Toolbar Shows or hides the toolbar.
Status Bar Shows and hides the status bar.

Save Position

Selects whether to save the window position and size.

Previous File Loads the last file that was used when the software starts.
Graph
Ramp Changes the selected line to a ramp transition.
Transition
Step Changes the selected line to a step transition.
Delete Deletes the selected line.
Vertical Axis’ ! Shows and hides the vertical-axis lines (step-division lines).
X-axis Scale Lines Shows or hides X-axis scale lines.
Y-axis Scale Lines Shows or hides Y-axis scale lines.
Scale”! Change the X-axis and Y-axis scale.
Background Change the background color of the graph.
Line Change the step line color.
Line to Draw Change the line color for drawing graphs.
Color Vertical Axis Change the vertical-axis color.
X/Y-axis Change the X-axis and Y-axis colors.
XY-axes scale lines Change the X-axis and Y-axis scale line colors.
Default

Time interval resolution

1st digit of integer

1st digit of decimal place

2nd digit of decimal place

Set the time interval (X-axis) resolution for drawing graphs. The
“Default” is three decimal places.

Setting resolution

Default

1st digit of integer

1st digit of decimal place

2nd digit of decimal place

3rd digit of decimal place

Set the value (Y-axis) resolution for drawing graphs. The “Default”
is four decimal places.

Always draw as steps

Draws graphs using steps regardless of the “Transition” setting.

Copy

Copies the graph screen to the clipboard.

Update Auto Scale

Applies auto scaling to the graph.
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Menu Reference

Worksheet
Select All Selects all cells.
Undo’’ Undoes the previous operation.
Delete™ Deletes step data.
Copy*1 Copies step data.
Paste "' Inserts step data.
Sequence
Transfer’' Reads and writes sequence data.
Run”! Run the sequence.

Sets the step interval unit, operation mode, current and voltage
Sequence Creation Mode"! ranges, +CV option, and protection function to use during
sequence execution.

Monitoring Setup” Configure monitor settings used during sequence execution.
Protection Setup Configure the hardware and software protection functions.
Interface Set the conditions for connecting the PC and PLZ-5W.
Environment Settings Set the file format for saving text files.
Options Set the number of significant digits for load values.
Tool
Direct Control Directly control the PLZ-5W.
Command Control Control the PLZ-5W by entering commands.
Window
Cascade Displays cascaded windows.
Tile Vertically Displays horizontally tiled windows.
Tile Horizontally Displays vertically tiled windows.
Help
Help Topics Opens the help file.
About Wavy*1 Shows the program version and copyright information.

*1.  There s also a toolbar button for this command.
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