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Introduction

Sequence Creation Software SD027-PWR-01 Wavy for PWR-01 is used to create and execute sequences
for Kikusui PWR-01 Series Regulated DC Power Supplies.

This document explains how to use SD027-PWR-01 Wavy for PWR-01 to control the PWR-01.

B Safety Precautions

Before you use Wavy, read the operation manual of the PWR-01 regulated DC power supply, and be sure
to make connections and handle the device properly.

Improper connections or handling can lead to serious accidents, injury, and fire.

B Product versions that this guide covers

This guide applies to version 6.x of SD027-PWR-01 Wavy for PWR-01. To check the Wavy version, on the
Help menu, click About Wavy.

Wavy for PWR-01 applies to PWR-01 Series with firmware version 1.0x and later. For instructions on how
to view the firmware version, see the PWR-01 Series operation manual.

B Intended readers

This document is intended for users who will use SD027-PWR-01 Wavy for PWR-01 to control PWR-01
Series Regulated DC Power Supplies and instructors of such users. The manual assumes that the reader
has knowledge about DC power supplies.

B Trademarks

Microsoft and Windows are trademarks of Microsoft Corporation in the United States and/or other coun-
tries. Other company names and product names that appear in this guide are trademarks or registered
trademarks of the respective companies.

B Notations Used in This Manual

+ In this guide, Sequence Creation Software SD027-PWR-01 Wavy for PWR-01 is referred to as Wavy
for PWR-01 or Wavy.

» The PWR-01 Series Regulated DC Power Supply is also referred to as the PWR-01 Series or PWR-
01.

» “PC” in this manual is a generic term for personal computers and workstations.
» The following markings are used in this guide.

Indicates a potentially hazardous situation which, if ignored, could result in death or seri-
ous injury.

INOTE Indicates information that you should know.

> Indicates the menu command you need to select. The menu command to the left of “>” is
the higher level command.

B  Copyright

Reproduction and reprinting of this operation manual, whole or partially, without our permission is prohib-
ited. Both unit specifications and manual contents are subject to change without notice.

© 2017 Kikusui Electronics Corporation

SD027-PWR-01 Operation Guide



Starting Wavy

To start Wavy, on the taskbar, click Start, All Programs, Kikusui, and then SD027-PWR-01>Wavy for
PWR-01.

NOTE + Disable the Windows power-saving mode and screen saver. Also, avoid using other appli-
\ ) cations with Wavy.

« If you are using a PC that has advanced power management (APM) or sleep mode, dis-
able these functions.

» When you change the DPI setting, the display may not appear properly depending on the
resolution.

When you start Wavy, the sequence setup window (main window) appears.

Menu Toolbar
(=) Wawy - Wavyl (E=5E= Fx5)
File View Graph Worksheet Sequence Setting Tool Windowe ﬂe\p]—
‘D& L[[]4 =@ = = fl ® ¢ [sorT -1
[ Graph - Sequencer | = | = | = | | BB worksheet - Data Count:0 [E=nE=RIEEd
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24
25
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A e 28 o
I—[ PWR-01 Series PWREO1L Seconds Constant Voltage USE
I
Graph window Status bar Worksheet window

The sequence setup window contains a graph window and a worksheet window. Either window can be
used to set steps, which are elements of sequences.

» Graph window: Use the mouse to set steps.
* Worksheet window: Enter values and conditions to set steps.
The status bar shows the following items.

{PWRD1 Seriest PWR401L Seconds Constant Voltage RS232C ‘

Series name Model name Operation mode Interface

Unit of step time interval
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Starting Wavy

Changing the window display format
On the Window menu, click Cascade, Tile Vertically, or Tile Horizontally.

If you select Arrange Icons while windows are minimized, the Graph window and Worksheet window icons
are arranged in the bottom area of the window.

If SCPI error codes are displayed

SCPI error codes may be displayed while using Wavy. If an error code is displayed, see the PWR-01 Com-
munication Interface Manual.

SD027-PWR-01 Operation Guide



Configuring the Interface

Before using Wavy, configure the interface to connect to PWR-01. You can select from the following three

interfaces:

- RS232C (p.6)
- USB (p.9)
« LAN (p.11)

RS232C

Connection

T

The PWR-01's RS232C/TRIG IN connector (RS232C port) is RJ45. The connector
comes with a cover. For safety reasons, be sure to attach the cover when you are not
using the RS232C port. If the cover is damaged or lost, contact your Kikusui agent or

distributor.

Connector cover

[P1-000-131]

1 Turn off the PWR-01 and PC.

2 Remove the RS232C port cover from the PWR-01.

Keep the cover in a safe place.

3 Connect the PWR-01 to the PC with a RJ45-DB9 adapter cable.

The PWR-01’s RS232C port is the same shape as a LAN port. Check the markings on the rear
panel, and then connect it.

An RJ45-DB9 adapter cable is available as an option to the PWR-01.

The following figure shows the connector pinout when you are facing the rear panel of the PWR-01.

RS232C

TRIG-IN is assigned to pin 7 of the PWR-01's RS232C port.

TRIG-IN is used for synchronized operation.

RJ-45 connector (on the PWR-01)

DB9 connector (on the PC)

Pin no. Signal name Pin no. Signal name

1 RXD (receive data) 2 RXD (receive data)
2 TXD (transmit data) 3 TXD (transmit data)
8 GND (signal ground) 5 GND (signal ground)
Housing Shield Housing Shield

Operation Guide
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Configuring the Interface

Setup

B PWR-01 setup

By factory default, the PWR-01's RS232C is set as follows:
* RS232C: Enabled
« Data rate (baudrate): 19200 bps

If you are going to use the PWR-01 with the factory default settings, there is no need to configure the
PWR-01. If you want to change the settings, see the PWR-01 Series Communication Interface Manual.

B  Wavy setup

1 Start Wavy.

2 On the Settings menu, click Interface.

The Interface window appears.

Interface (=23

Gnstrument: [PWRSDIL v])

COM Port: |GOMI -
Baudrate: | 19200 -

) USBE(L)

) LANIL)

[ 0K ] [ Cancel

3 On the Instrument list, click the model name of the connected PWR-01.

The maximum value that can be specified on Wavy is limited to 105% of the rated output of the
selected model. For example, if you select PWR401L, you will not be able to set values exceeding
42V (40 x 1.05).

4 Select RS232C/485.

5 From COM port, select the port number that the PWR-01 is using.

From Windows Control Panel, open Device Manager. Open Port (COM & LPT) to view the port
number in use.

SD027-PWR-01 Operation Guide



Configuring the Interface

=1 Device Manager
File  Action View Help

€= @EHE

e

a2 ENG201103-01
> M Computer
| Disk drives
> B Display adapters
> ey DVD/CD-ROM drives
b ’3\5 Human Interface Devices
o -2 Keyboards
> --B Mice and other pointing devices
- M| Monitors
> ¥ Network adapters
473 Ports (COM & LPT)
S O Y= 21
( [ ? Communications Port {COML) )
> -J} Processors
> -8 Sound, video and game controllers

» -4z Storage controllers
> M System devices

o i Universal Serial Bus controllers

Select the baudrate set on the PWR-01.

Click Test to check that Wavy can communicate with the PWR-01.

Protocol settings other than the baudrate are fixed on the PWR-01. They are set as follows:

Data length: 8 bits; stop bits: 1 bit; parity bit: none, flow control: none

Wavy exchanges data according to the above protocol settings. There is no need to manually

change them on the PC side.

Click OK.

Operation Guide
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Configuring the Interface

USB

Connection

The PWR-01 USB port comes with a cover. For safety reasons, be sure to attach the
cover when you are not using the USB port. If the cover is damaged or lost, contact
your Kikusui agent or distributor.

Connector cover
[P1-000-132]

1 Remove the USB port cover from the PWR-01.
Keep the cover in a safe place.

2 Connect the PWR-01 to the PC with a USB cable.

Setup

B PWR-01 setup

By factory default, the PWR-01’s USB is set as follows:
+ USB: Enabled

If you are going to use the PWR-01 with the factory default settings, there is no need to configure the
PWR-01. If you want to change the settings, see the PWR-01 Series Communication Interface Manual.

B  Wavy setup

1 Start Wavy.

2 On the Settings menu, click Interface.

The Interface window appears.

Interface (=23

cnstrument: PWRB01L vj

) GOMI
©) RE232G(R)

19200

Serial Mumber: -

) LANIL)

[ 0K ] [ Cancel
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Configuring the Interface

3 On the Instrument list, click the model name of the connected PWR-01.

The maximum value that can be specified on Wavy is limited to 105% of the rated output of the
selected model. For example, if you select PWR401L, you will not be able to set values exceeding

42V (40 x 1.05).

4 Select USB.

5 On the Instrument list, click the serial number of the connected PWR-01.

You can check the serial number on the top panel of the PWR-01.

If the serial number does not appear even when the instrument is connected properly, check
whether the PC has detected the PWR-01. In Control Panel, click “System and Security” and then

Device Manager under System.

=1 Device Manager
File  Action View Help

&= 5 HE =

(=[O sl

4 {7 ENG201103-01
b /M Computer
:» -y Disk drives
- B Display adapters
> L} DVD/CD-ROM drives
b &E‘, Human Interface Devices
b & Keyboards
b ﬂ Mice and other pointing devices
» B Monitors
b ¥ Metwork adapters
» "5 Ports (COM & LPT)
b 2 Processors
b -% Sound, video and game controllers
b -&; Storage controllers
b M System devices
b ¢ Universal Serial Bus controllers

- USB Test and Measurement Device (IVI)

Check that “USB Test and Measurement Device” is displayed. If the driver is not installed correctly,

reinstall VISA.

6 Click Test to check that Wavy can communicate with the PWR-01.

7 Click OK.

Operation Guide
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Configuring the Interface

LAN

If a network problem occurs, an unexpected dangerous voltage may occur that may

/\WARNING

cause electric shock, fire, physical damage to the DUT, and so on. If you are going to

remotely control the PWR-01 from a distance, install a Web camera or take other mea-

sures to monitor the status.

Connection

The PWR-01 LAN port comes with a cover. For safety reasons, be sure to attach the
cover when you are not using the LAN port. If the cover is damaged or lost, contact
your Kikusui agent or distributor.

Connector cover
[P1-000-131]

1 Remove the LAN port cover from the PWR-01.

Keep the cover in a safe place.

2 Use a LAN cable (category 5, straight) to connect the PWR-01 using method (a) or (b).

(a) Connect the PWR-01 to a corporate LAN or router.
(b) Connect the PWR-01 directly to the PC or through a switching hub.

The PWR-01’s RS232C port is the same shape as a LAN port. Check the markings on the rear
panel, and then connect it.

When connected to the network, the LAN LED on the front panel turns green.

SD027-PWR-01 Operation Guide
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Configuring the Interface

Setup

®m PC setup

Method (a)

There are no particular settings you need to make.
Method (b)

Set the Internet protocol version 4 (TCP/IPv4) properties as follows:

+ Start > Control Panel > Network and Internet > Network and Sharing Center > Change adapter

settings >Local Area Connection > Local Area Connection Status > Properties >Internet Protocol
Version (TCP/IPv4) > Properties

Internet Protocol Version 4 (TCP/IPv4) Properties @ Internet Protocol Version 4 (TCP/IPv4) Properties @
General | Alternate Configuration - Alkernate Configuration

¥ou can get IP settings assigned automatically if your network supports IF this computer is used on more than one network, enter the alternate 1P
this capability. Otherwise, you need to ask your netwark administrstar settings below,
for the appropriate IP settings, )

@ Obtain an IP address automatically )

() Uger configured
() Use the Following IP address:

( (@ ©btain DNS server address automatically )

() Use the Following DNS server addresses:

walidate settings upon exit walidate settings, if changed, upan exit

B PWR-01 setup

By factory default, the PWR-01’s LAN is set as follows: Unless there is a special reason otherwise, you
can simply use these settings for methods (a) and (b).

Setup item Setting CONFIG setting
LAN interface LAN: Enabled CF40: ON

IP address assignment DHCP: On'’ CF61: 110
method AUTO IP: On

MANUAL IP: Off

1 With method (b), it will take about a minute to establish a connection be-
tween the PC and PWR-01. The time can be shortened by setting DHCP
to off (CF61: 010).

To control the PWR-01 from Wavy through LAN, you need to know the PWR-01’s IP address.

If you are going to use the PWR-01 with the factory default settings, the PWR-01’s IP address will be auto-
matically assigned. To check the IP address, follow the procedure below. If you want to change the PWR-

01 settings such as when you want to use a fixed IP address, see the PWR-01 Series Communication
Interface Manual.

12 Operation Guide SD027-PWR-01



Configuring the Interface

1 Hold down CONFIG until CF50 (IP address display (1)) is displayed.

The ammeter displays the IP address (1).

2 Turn the VOLTAGE knob, and take note of the IP address values from CF50 to CF53

displayed on the ammeter.

B  Wavy setup

3 Start Wavy.

4 On the Settings menu, click Interface.

SD027-PWR-01

The Interface window appears.

Interface (=23
(lnstrument: PWRE01L vj

. COn1
() RS232C(R)

19200
) USBE(W
@ AN IP Address:  192.168.10.168 -

[ 0K ] [ Cancel

On the Instrument list, click the model name of the connected PWR-01.

The maximum value that can be specified on Wavy is limited to 105% of the rated output of the
selected model. For example, if you select PWR401L, you will not be able to set values exceeding
42V (40 x 1.05).

Click LAN.

From [IP Address], select the IP address of the connected PWR-01.

If the IP address is not displayed even when the PWR-01 is connected properly, enter the IP
address you noted in Step 2 .

The IP address can also be found by searching for devices connected via LAN using the VISA
library. (p.14)

Click Test to check that Wavy can communicate with the PWR-01.

Click OK.

Operation Guide
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Configuring the Interface

If the PWR-01 is no longer recognized

If you are not using a fixed IP address, the PWR-01’s IP address may change, causing the PC to no longer
recognize it. If this happens, check the IP address by following the procedure in “PWR-01 setup” (p.12).

Searching for a 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 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 (x86)\IVI Foundation\VISA\VisaCom\KiVisa

2 Click KI-VISA 10 Config.

FF KIVISA Instrurnent Explorer ===
i File Edit View Tools .NET Help
s R ea?)
=)
EFU USED:: 0x0B3E::0%1020: :AL41A026:0: 11 | <= Select a VISA resaurce from the tree view to check instrument

20 asrLLoINSTR connectivity and other options,

g aspLznINSTR

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

KI-WISA IO Config...

< m v |t m ] »

CAP NUM SCRL

3 Click LAN.

4 Click Search Now.

14 Operation Guide SD027-PWR-01



Configuring the Interface

KI-VISA IO Config

| serial [ usBiusETMC) [ GPIBICONTEC) | GRIB(HI-488. 0 | LAN m

5
Enable dynamic search for active instrurnents

Search Methods
W¥I-11 Discovery
[ DNS-SD (Banjour)

Resource Marne Protocal Search Mow ])

Manual Add (IP/Hostname)

Protocol  UMI-11 -

Devname instd

Fort

o ) & ) [ @am

5 Check that the IP address of the connected PWR-01 is displayed under Resource
Name, and click OK.

The KI-VISA 10 Config window closes.

6 Close Instrument Explorer.

H KI-vISA Instrurnent Explorer (=% B =<=|
(R
i File Edit View JTools .NET Help

=2
EFJ USBO:: Dx0BAE: :0x104A: NOSERIAL:;0::1 | <= Select a VISA resource from the tree view to check instrument
5 .

connectivity and other options.

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

:1192.168.10.190::inst0::

KI-WISA IO Config...

‘ [T ] N EN m | »

CAP NUM SCRL

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

SD027-PWR-01 Operation Guide
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Sequence Overview

A sequence is a function that automatically executes steps that you set in advance one step at a time. You
can execute a variety of waveform simulations.

Sequence -~
Step 1 Step 2 Step 3
- -l - —>
100 seconds 150 seconds 80 seconds Time
Ramp Step Ramp

A sequence is a collection of steps. When you execute a sequence, the software executes the steps in

order starting with the first step. A single execution of a sequence is complete after the sequence's last
step is finished.

Wavy has two “Sequence mode” (p.78) that you can choose from depending on the application.

Operation Guide SD027-PWR-01



Procedure up to Sequence Execution

This section describes the basic procedure up to sequence execution.

1 Select the Sequence mode (p.78) (software control or hardware control).
In the Sequence creation mode (p.79) window, set global sequence items.
In the Protection Settings (p.26) window, set protection items.

Create steps.

= W0 N

Creating and Editing Steps with the Mouse (p.29)
Creating and Editing Steps by Entering Values (p.33)

Save the sequence you created.

o1

Saving sequence data (p.36)

6 Set items related to monitoring and file saving.

Specifying monitor settings (p.45)

7 In the Sequence run window (p.39), run the sequence.

Running a sequence (p.41)

SD027-PWR-01 Operation Guide
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Sequence Settings

This section explains global sequence settings (settings common to all steps).
» Sequence mode (p.18)
» Sequence creation mode (p.19)

NOTE The maximum value that can be specified on Wavy is limited to 105 % of the rated output of
\ - the PWR-01 specified by Instrument in the interface window. For example, if you select
PWRA401L, you will not be able to set values exceeding 42 V (40 x 1.05).

Sequence mode

There are two sequence modes: software control and hardware control.

Sequence Maximum Interval loop Trigger control Description

mode number of

steps
Software 1024 Available Not available = Wavy sends step conditions one step at a time to the
control PWR-01 to execute a sequence.
Hardware 64 Available Available Wavy uses the PWR-01’s hardware sequence func-
control tion.

Wavy sends the conditions of all steps to the PWR-01
first, and then the PWR-01 sequence begins.

It is also possible to send a sequence from the PWR-
01, and then run the sequence from the PWR-01
panel.

Select the sequence mode from the toolbar in the sequence setup window. You can select the sequence
mode when there is no step data in the sequence setup window.

The settings that appear in the sequence window vary depending on the selected sequence mode.

Sequence mode selection

B ey Wy sleEs
Elle ¥iew Graph workgheet Sequence Sgtting JTood Window  Hell

‘D& E 'El 4 B = = M £ e -:’
| Graph - Sequencel o | = v | | P werksheer - Data Count:0 = e
Timels]  vohtagelv] Inervals] Transition  Output  enval loco starval loop col *

1 Limised Current 1000041
20004

LTS PTREY =
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Sequence creation

mode

Sequence Settings

You can set the six global sequence items in the Sequence Creation Mode window.

To open the Sequence Creation Mode window, click Sequence Creation Mode on the Sequence menu.

Or, click fffj on the toolbar.

Sequence Creation Mode

1 = Sequence

2 — (Operation

(@ Constant Woltage

() Gonstant Gurrent

3 = Blleeder circuit

() Off @ Mormal

] —— Wariable internal resistance

0 {lolt

5 st Reptition Gaunt

Bepeat: 1

6 ——— Monitaring Setting

7 == User Gode

Uszer Code: 0

Unit of time interval:

[¥]1 confirm the state of the protection function.

Limited Gurrent: 1 [a]
Limited Voltage: 10 vl
() Hyper Set
= [T Infimity:
0K ] [ Cancel ]

* 1. Sequence (p.19)
» 2. Operation (p.19)

+ 3. Bleeder circuit (p.20)

* 4. Variable internal resistance (p.20)

B Sequence

Set the unit of step time interval.

Do this when there is no data in the sequence setup window.

B Operation

5. Repetition count (p.20)

6. Status monitoring during execution (p.20)

7. User Code (p.21)

Set the PWR-01 operation mode. If you select constant voltage mode, set the current limit. If you select
constant current mode, set the voltage limit.

Do this when there is no data in the sequence setup window.

SD027-PWR-01
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Sequence Settings

B Bleeder circuit

Risk of electric shock. Set the bleeder circuit to Normal or Hyper before you touch the
output terminals. If set to Off, the voltage that was present when the output was on
will remain at the output terminals even if you turn off the output or the PWR-01’s
POWER switch.

Turn the bleeder circuit off when you do not want the internal bleeder circuit to sink output current. When
you connect a battery, you can prevent excessive electrical discharges by turning the bleeder circuit off.

Select from the following three types, and click Set to apply.

Bleeder circuit Description

off! Bleeder circuit off.

Normal Bleeder circuit on.

Hyper Bleeder circuit on. “HB” lights on the PWR-01 display.
For details on current sinking with the hyper bleeder, see the PWR-01 Series User’s Man-
ual.

The fall time at no load is reduced to about 70 % of that using the normal bleeder.

1 Evenif the output terminals are open and the output is turned off or the voltage setting is at 0 V, up to several
hundred millivolts of voltage may appear across the output terminals.

NOTE « If you close the window by clicking OK without clicking Set, the setting will not be applied
o to the PWR-01.

« If Hyper is selected, the fan speed is fixed to the maximum speed regardless of whether a
sequence is running.

B Variable internal resistance

By reducing the output voltage according to the output current, you can easily simulate rechargeable bat-
teries, solar batteries, fuel cells, and other power supplies that have internal resistance.

The variable internal resistance can be configured in constant voltage (CV) mode. For details on the avail-
able resistance values, see the PWR-01 User’s Manual.

To turn off the variable internal resistance function, set the resistance to 0 Q. When the variable internal
resistance function is on, “VIR” lights on the PWR-01 display.

If the output voltage falls to or below 3 % of the rated voltage, the output voltage may not be stable. If the
difference between the voltage setting and the output voltage (voltage drop due to internal resistance) is
less than 20 % of the rated voltage, the accuracy of the resistance setting degrades. It cannot handle tran-
sient operation (variation).

B Repetition count

Set the number of sequence repetitions (1 to 99998 or infinite).
B Status monitoring during execution

To monitor the activation of protection functions during sequence execution, select the “I confirm the state
of the protection function” check box.

20 Operation Guide SD027-PWR-01



Sequence Settings

B User Code

User codes are used to identify sequences saved in the PWR-01. Assign unique user codes to sequences
you create. You can use the user codes to manage sequences.

When you execute a sequence from the PWR-01 panel, the user code is displayed before the execution.
By checking the user code, you can prevent unintentional sequences from being executed.

SD027-PWR-01 Operation Guide
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Step Settings

Set one condition for each step. One step corresponds to one operation in the executed waveform.
For each step set the following conditions:

» 1*. Voltage (CV mode only) (p.22)

» 2*. Current (CC mode only) (p.22)

+ 3*. Interval (p.23)

» 4* Transition (p.23)

+ 5. Output (software control sequence mode only) (p.23)

6. Triggr IN (hardware control sequence mode only) (p.23)

« 7. Trigger OUT (hardware control sequence mode only) (p.24)

» 8. Loop start (p.24)

* 9. Loop count (p.25)

* Can also be set in the Graph window

Software
control CV 1 3 4 S 8 9
B Worksheet - Data Count:0 == ==
Tirnels]  Voltazelw]  Intervalls]  Tranmsition  Output  {LoopStartl {LoopGount} 'S

— s

Hardware 5
control CC 1 3 4 6 4 8 SIJ
B Worksheet - Data Couft:0 E[E B

Timels]l  Current[A] Intervalls]  Transition | {Trizzerint {TrizeerOuth {oopStart} {LDDDODunt}:

N — -

NOTE * There is no “Output” setting in hardware control sequence mode. The PWR-01 output is
. i fixed to on.

» Time represents the cumulative time from step 1. You cannot set this value.

m Voltage (CV mode only)

Set the output voltage.

This is displayed when “Operation” (p.19) is set to Constant Voltage in the Sequence Creation Mode win-
dow.

H Current (CC mode only)

Set the output current.

This is displayed when “Operation” (p.79) is set to Constant Current in the Sequence Creation Mode win-
dow.
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Step Settings

H [nterval

Set the step execution time.
You can set the unit of time with “Sequence” (p.19) in the Sequence Creation Mode window.

B Transition

Set the step transition. The default value is step.
The ramp transition resolution is 50 ms to 100 ms for software control and 100 ms for hardware control.

When there are short step intervals, the ramp lines are not smooth.

(Example 1) Current:10 A (Example 2) Current: 10 A
Transition: Step Transition: Ramp

10 A h ----- K ______

----- 1 step 1 step As shown in the figure below,
the ramp transition is at a given
resolution.

—>1—|<—

50 ms to 100 ms

B Output (software control sequence mode only)

Set the output to on or off. The default value is on.

The output is fixed to on in hardware control sequence mode

®  Triggr IN (hardware control sequence mode only)

Set the trigger input to on or off. The default value is off.

When set to on, the sequence pauses before executing the step. To resume the sequence, apply a trigger
signal (pin 7 of the RS232C/TRG IN connector on the PWR-01 rear panel).

Sequence .
Paused state  Resume execution
! exe

Trigger input turned on
at stepn

Trigger signal input

SD027-PWR-01 Operation Guide
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Step Settings

B  Trigger OUT (hardware control sequence mode only)

Set the trigger output to on or off. The default value is off.

When set to on, a trigger signal (100 us) is output from pin 7 of the TRIG OUT terminal on the PWR-01
rear panel simultaneously with execution of the step.

Step n

Step n-1

TRIG OUT “
+H<—

100 ps

B Loop start

Interval loop refers to a function that repeatedly executes a specified range of steps.

Set the step number at which the interval loop will start. The step number set for LoopStart becomes the
starting step of the interval loop.

You can set up to 16 interval loops in a sequence.
» Example of setting an interval loop
Start from step 1, repeat steps 2 to 5 twice, and execute step 6 and subsequent steps

Wavy - Wavy1 (E=5E=R =7
File View Graph Worksheet Sequence Setting Tool Window Help
‘D& L[[]4 =@ = 1 2 ¢ [sorT -]
[ Graph - Sequence1 | = |[@ | 5 || BB Worksheet - Data Count:7 F=EE] ==
Timels]  Voltseelv] Itervalls] Transition  Output  {LoopStartl {LoopGount] =
[v] Limited Gurrent: 1 000[&] 1 10 1.000 10 Step on o o
i 2 20 2000 10 Step an
3 30 3.000 10 Step on o o
4 40 4.000 10 Step on o o
5 50 5.000 10 Step on 2 2
6 100 6000 10  Step on o o
7 1.0 7.000 10 Step on 0 0
8
9
10
11
i —
13
14
15
18
17
18
15
20
21
22
23
24
25
ool ¢ S S| x
10000 120000 7 <
a]r a]r < | ’
{PWRD1 Series} PWRB01L Seconds \Constant Voltage USBE

Steps in an interval loop are displayed in black.

step  [M—[2]>[B]—[4]>[E]—~[]—~[7]
r |

Starting step Ending step
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* Interval loops that are not allowed

You cannot nest or overlap interval loops as shown in the following figure.

Nesting
step [1]—[2] >[8]—[4] ~>[5]—>[6]—[7]
Overlap

step [1]—>[2] >[8]—>[4] >[5]>[6]>[7]

I t |

B Loop count

Set the interval loop count (between 2 and 99998).

SD027-PWR-01

Step Settings
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Protection Settings

There are two protection types: Power Supply Setting and Soft Setting.
» Power Supply Setting (p.26)
+ Soft Setting (p.28)

NOTE Setting all the settings of the following two items to on (factory default value) allows protec-
. . tion functions to be activated accurately.

+ Status monitoring during execution (p.20)
« Setting limit function of the PWR-01 Series (p.27)

Power Supply Setting

Protection is activated using the protection functions that the PWR-01 Series is equipped with.
On the Sequence menu, click Protection Setup to open the Protection Setup window.

Protection Setup (=23

Power Supply Setting

Overvoltage protection: 448 [W] Protection Delay
COwvercurrent protection: 896 [a] 0 [=]

Undervoltage Limit: g [w]

Soft Setting
[ Overvaltage protection: 10 vl
[T Overcurrent protection: 1 [a]

[7] Undervaltaze protection: |10 vl

[ Iznore the first monitored values

oK ] [ Cancel

m Wavy obtains the protection settings from the connected PWR-01 through communication.

- When setting the voltage or current of a step, Wavy limits the input with the protection value
to prevent a value outside the range from being set. Every time you start Wavy, we recom-
mend that you obtain the protection values by clicking Read or Write.

B Read

The settings applied to the connected PWR-01 are read.

B Overvoltage protection (OVP) and overcurrent protection (OCP)

Set the voltage and current to use as overvoltage and overcurrent.
Setting range: 10 % to 112 % of the rated output voltage or current

Operation Guide SD027-PWR-01



Protection Settings

If a step contains a value exceeding the OVP or OCP value, the operation will vary depending on the
sequence mode.

» Hardware control sequence mode: An error occurs, and the sequence is not executed.

+ Software control sequence mode: An error occurs when the step containing a value outside the range
is about to be executed, and the sequence is aborted.

B Undervoltage limit (UVL)

Set the voltage use as undervoltage. Values less than this value will be considered outside the range.
Setting range: 0 % to 105 % of the rated output voltage

The UVL value is enabled when the PWR-01’s voltage setting limit is specified. For details, see “Setting
limit function of the PWR-01 Series” (p.27).

If a step contains a value less than the UVL value, the operation will vary depending on the sequence
mode.

» Hardware control sequence mode: An error occurs, and the sequence is not executed.

+ Software control sequence mode: An error occurs when the step containing a value outside the range
is about to be executed, and the sequence is aborted.

B  Write

Clicking Write will set the values to the PWR-01.

NOTE If you close the window by clicking OK without clicking Write, the setting will not be applied to
\ ) the PWR-01. If this is the case, the values set in the PWR-01 beforehand will be valid.

Setting limit function of the PWR-01 Series

The PWR-01 series has three setting limits: voltage, current, and undervoltage.

B Voltage and current setting limits

The maximum value is limited to 95 % of the OVP or OCP value. This function is set to on by factory
default for voltage and current.

If you enable the voltage or current setting limit when the current setting is higher than 95 % of the OVP or
OCP value, the voltage or current setting is retained, but the OVP or OCP value is changed to 105 % of
the voltage or current setting.

NOTE You cannot turn the setting limit function on and off from Wavy. If you need to change the
\ ) setting, use the PWR-01 CONFIG settings (voltage: CF23, current: CF22). For details, see
the PWR-01 Series User’s Manual.

B Undervoltage limit (UVL)

The minimum voltage that can be set is limited to the UVL value. This function is synchronized to the on/off
state of the voltage setting limit (CF23). By factory default, the voltage setting limit is set to on.

If you enable the voltage setting limit when the voltage is set less than the set UVL value, the voltage is
retained, but the UVL value is changed to the voltage.
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Protection Settings

Soft Setting

Protection is activated based on the data monitored by Wavy.
On the Sequence menu, click Protection Setup to open the Protection Setup window.

Protection Setup (=23

Power Supply Setting

Overvoltage protection: 448 [W] Protection Delay
Cwercurrent protection: 895 [a] L =]
Undervoltage Limit: g [w]
Soft Setting
[ Overvaltage protection: 10 vl
[] wercurrent protectior: 1 [#]
[T Undervaltage protection: ] [w]
[ Iznore the first monitored values

oK ] [ Cancel

B Overvoltage protection (OVP) and overcurrent protection (OCP)

Select the check boxes, and set the voltages and currents. The maximum values that you can enter do not
depend on the rated output of the connected PWR-01.

If you set OVP or OCP, the sequence execution will stop when the monitored value reaches or exceeds
the set value.

B Undervoltage protection (UVP)

Select the check boxes, and set the voltages and currents. The maximum values that you can enter do not
depend on the rated output of the connected PWR-01.

If you set UVP, the sequence execution will stop when the monitored value goes below the set value.

B Ignoring the first monitored values

Because the first monitored values are unstable, they may activate a protection function and stop the
sequence execution.

If you select the check box, the sequence execution will continue even when the first monitored values
exceed or fall below the protection values.
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Creating and Editing Steps with the Mouse

You can set step items (voltage/current, interval, transition) using only the mouse. Default value are
assigned to step items that cannot be set with the mouse. After creating a step, you can change all the
step items in the worksheet window.

+ Creating a step (Graph window) (p.29)
+ Editing a step (Graph window) (p.30)

Creating a step (Graph window)

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

R

Graph window
Step-division line

BT = = TG st = - roh - e - / ==
M
I

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ . [—— W [V

Step line

nnnnn

Move the mouse pointer to the Y-axis. The step is confirmed.

1 Move the mouse pointer over the Y-axis.

The pointer becomes a crosshair.

In constant voltage mode, the voltage is displayed. In constant current mode, the current is dis-
played.

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

The step line is drawn, the setting is confirmed, and the step data is entered in the first row of the
worksheet window.

This completes the creation of step 1.

SD027-PWR-01 Operation Guide
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Creating and Editing Steps with the Mouse

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 cross-
hair, drag the mouse pointer to the point that corresponds to the time and the cur-
rent or voltage that you want to set.

The value is confirmed, and the step values are entered in the first blank row of the worksheet win-
dow.

Repeat this procedure until you have set all the steps.

Changing the Graph window display
You can change the Graph window display items.
See “Graph window display settings” (p.43).

Copying graph images to the clipboard

On the Graph menu, click Copy to copy the graph image to the clipboard.

Editing a step (Graph window)

» Changing the set voltage or current (p.30)

» Changing the interval (step execution time) (p.317)
» Changing the transition (Step or Ramp) (p.32)

» Deleting steps (p.32)

» Changing the Graph window display (p.32)

Changing the set voltage or current

[~ Graph - Sequencet ] =

) Limited Gurrent:1.000[4]
2000

Drag ¢

‘ [Voltse=-38001V]

00000 w0000 1

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.
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Creating and Editing Steps with the Mouse

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.

The value changes accordingly.

B Changing the voltage/current setting resolution

Right-click the Graph window, click “Resolution of setting value” and then the resolution that you want to
use (Default, zero decimal places to three decimal places). The “default” value is zero decimal places.

You can also set it by clicking Resolution of setting value on the Graph menu.

Changing the interval (step execution time)

[~ Graph - Sequencel =@ =

il Limited Gurrent 1.000[4]
000 <« _“

Drag [Time6 5[] Interval2 0]

00000 sounn 1

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.

The value changes accordingly.

B Changing the step execution time resolution

Right-click the Graph window, click “Resolution of time period” and then the resolution that you want to use
(Default, zero decimal places or one decimal place). The “default” value is zero decimal places.

You can also set it by clicking Resolution of time on the Graph menu.
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Creating and Editing Steps with the Mouse

Changing the transition (Step or Ramp)

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

A black square is displayed at the top of the vertical line, and you can edit the step.
2 Right-click to display a shortcut menu. Click Transition and then Ramp or Step.

The transition of the selected step changes accordingly.

B Always using step transition

You can fix the transition when setting steps with the mouse to step.
Right-click the Graph window, and then click “Draw sequence by step.”
You can also set it by clicking Draw sequence by step on the Graph menu.

Deleting steps

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

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

2 Right-click to display a shortcut menu. Click Delete.

The step is deleted.

Changing the Graph window display

You can change the Graph window display items.
See “Graph window display settings” (p.43).

Copying graph images to the clipboard

On the Graph menu, click Copy to copy the graph image to the clipboard.
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Creating and Editing Steps by Entering Values

You can change all the step items in the worksheet window. The available step items vary depending on
the sequence mode and operation mode.

+ Creating a step (worksheet window) (p.33)
+ Editing a step (worksheet window) (p.34)

Creating a step (worksheet window)

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

() Wavy - WavyLvey [E=SEER =)
Fille View Graph Worksheet Seguence Setting Tool Window Help
‘D &R L[]y =@ - = 2 ¢ T
[ Graph - Sequencer [ = ][ 5z | | B worksheet - Data Count:4 =@ s
4 Timels] _ Voltagelv] Intervalls] Transition —Output Yerval loop sterval loop cofi ] *
04 Limited Curtent 1000(A] 1 24000 20 Ramp on o o @
41.000) 2 40 24,000 20 Step on o o
3 60 40000 20 Step ° 3
4 80 0000 20 Remp ° 3
\&
s
7
8
°

ool

00000 40000 & 22

PWR-01 Series PWRSOIL  |Seconds |Constant Vokage  USB

Tirnels]  Voltazelw]  Intervalls]  Tranmsition  Output  {LoopStartl {LoopGount}

1 24.000 20 Ramp an 0 0 +——————Step 1
2 40 24000 20  Step on 0 0 «———Step 2
3 60 40000 20 Step on 0 0 «——————Step 3
4 a0 0.000 20 Ramp on 0 0

You cannot edit the Time column.

The first row of the worksheet is step 1. Time[s] represents the total elapsed time from step 1. You
cannot set this value.

To edit the voltage, current, interval, loop start, or loop count, click the relevant cell, and enter a value.
You can cancel the entering or editing of a cell’'s value by pressing Esc.

To edit the transition, output, trigger IN, and trigger OUT, double-click the cell. Or click the cell, and
press Enter.

Enter step data in order, starting from step 1.
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Creating and Editing Steps by Entering Values

Editing a step (worksheet window)

You can delete and copy steps that you have created.
Right-click the worksheet window and then click Undo to undo the last step insertion or deletion (only
once). You can also click Undo on the Worksheet menu or click «73 on the toolbar.

Copying and inserting steps

1 Click a cell in the step that you want to copy.
You can click any cell in the step.

You can select consecutive rows by holding down the Shift key.

2 Right-click, and select Copy.

You can also click Copy on the Worksheet menu or click on the toolbar.

The LoopStart and LoopCount values are not copied. They are set to zero.
3 Click a cell of the appropriate step.

4 Right-click, and select Paste.

You can also click Paste on the Worksheet menu or click [Eg on the toolbar.

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

Deleting steps

1 Click a cell in the step that you want to delete.
You can click any cell in the step.

You can select consecutive rows by holding down the Shift key.

2 Right-click, and select Delete.

You can also click Delete on the Worksheet menu or click # on the toolbar.

When you delete a step, the step contents are copied to the clipboard. If you insert a step immedi-
ately after deleting steps, the deleted steps will be inserted.

NOTE Steps in which a starting step number of interval loops is specified and steps that start such
; . interval loops cannot be deleted. To delete such steps, set the relevant LoopStart cell to zero
first.
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Creating and Editing Steps by Entering Values

Keyboard shortcuts

You can use keyboard shortcuts on the [Worksheet] window.

Operation Shortcut keys
Copy steps C or Ctrl+C
Insert steps’ Vor Ctri+V
Delete steps’ Delete

Undo! Zor Ctrl+Z
Select all rows A or Ctrl+A

SD027-PWR-01

1 A confirmation dialog appears before execution.

Operation Guide
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Saving and Loading Sequences

You can save sequence data that you create and load it whenever necessary.

» Saving sequence data (p.36)

+ Loading sequence data (p.37)

Saving sequence data

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 [ on the toolbar. The file name extension is

WVy.

Viewing saved sequence data

You can use Notepad to view saved sequence data.

| Wavylwvy - Notepad

File Edit Format View Help

By default, data is saved as tab-separated values. You can change this to comma-separated values by
using “Environment settings” (p.50).

+ Displayed items in the first row

Column  Item Description

1 File version

2 Sequence mode 0: software control, 1: hardware control

3 Step interval unit s: seconds, min: minutes, h: hours

4 Operation mode CV: constant voltage mode, CC: constant current mode
5 Limit Current limit or voltage limit

6 Bleeder circuit DIS: off, NORM: normal, HYP: hyper

7 Variable internal resistance Resistance

8 Repetition count Number of repetitions

9 Status monitoring during execu-  0: off, 1: on

tion
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Saving and Loading Sequences

* Displayed items in the second and subsequent rows

Column Item Description

1 The voltage or current value

2 Interval The unit is shown in row 1.

3 Transition 0: step, 1: ramp

4 Output’ 0: off, 1: on

S trigger IN? 0: off, 1: on

6 Trigger OUT? 0: off, 1: on

7 Interval loop start 0: none, 1 or more: loop start position
8 Interval loop count 0: none, 2 or more: loop count

1 Software control sequence mode only
2 Hardware control sequence mode only

Loading sequence data

You can load saved data and use it.

On the File menu, click Open. Or, click ﬁ- on the toolbar.

Wavy cannot load sequences that are saved in the PWR-01.

SD027-PWR-01
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37



38

Transferring Sequences (hardware control only)

In hardware control sequence mode, you can only transfer sequences that you create with Wavy to the
PWR-01. (You cannot execute them on Wavy.) Transferred sequences can be executed from the PWR-01

panel.

Sequence transfer and execution are different in the following ways.

Operation on Sequences in the PWR-01 Sequence execution from the
Wavy PWR-01 panel
Transfer The existing sequence is only overwritten.

— . . Can be executed in local
Run The existing sequence is only overwritten and

mode.
executed.

Transferring a sequence

On the Sequence menu, click Transfer. Or, click =& on the toolbar. The Transfer window appears.

To transfer the sequence, click Run.

The following items are transferred.

» Bleeder circuit settings

+ Variable internal resistance settings

* Repetition count

» User code

» All the data in the worksheet window

Transfer

Wi ite

_En_J

Statuz: Ready

==l

For details on how to run sequences from the PWR-01 panel, see the PWR-01 Series User’s Manual.

NOTE  °

The PWR-01 Series can store a single sequence. When you transfer a sequence, the
sequence already stored in the PWR-01 will be overwritten.

Save the sequence data that you transfer. Wavy cannot load sequence data from the
PWR-01.

We recommend that you manage the sequence data using the User Code (p.217).

If a value outside the range is included in a step, the PWR-01 buzzer will sound when the
sequence is transferred.

Operation Guide
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Running Sequences

You can run sequences from the sequence run window.

» Sequence run window (p.39)
+ Saving monitored data (p.41)

* Running a sequence (p.41)

Sequence run window

On the Sequence menu, click Run. Or, click =& on the toolbar. The sequence run window appears.

1 —

Run - Monitoring:ON, Output to File:provided:2000[ms]

Setting Graph | Monitor Graph Se\tlng/Mun\t; Graph

o
41000

Limited Gurrent:1.000[A]
Gount:

Step: —_ I

Elapsed H—
Fow = 2
Voltage == o

Gurrent: —_ 8]

Qutput OFF when End/Stop
oFF 4

[] Execute at the specitied time

0.0000

o 1 Alarm Clear

i Close

« 1. Tab (p.39)

* 2. Monitor (p.39)

Tab

+ 3. Status (p.40)
* 4. Operation (p.40)

If “Display the monitor graph” is selected in the Monitoring Setup window (p.45), you can select from three
types of displays using tabs.

SD027-PWR-01

Monitor

Item Description

CcC/cVv In constant current (CC) mode, a red indicator appears. In constant voltage (CV)
mode, a green indicator appears.

Count Displays the present run count.

Step Displays the step that is currently being executed.
The update interval of the sequence run window is 1 second. If the step execution
time (p.23) is less than or equal to 1 second, the step that is displayed and the step
that is being executed may not be the same.

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

If “Execute at the specified time” (p.40) is selected, the time remaining until execution
is displayed.

Voltage and cur-
rent

The item (voltage or current) selected in the Monitoring Setup window (p.45) is dis-
played.
You can set the monitoring interval in the Monitoring Setup window (p.45).

Operation Guide
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Running Sequences

B Status
Status Description
Standby Standing by.

End

The sequence is running.

The sequence is complete.

Stop

Error

The Stop button was clicked.

A communication error occurred, or a protection setting is out of range.
Check the interface and protection settings.

ovP

OVP
(OVP example)

A protection function was activated (alarm).!

OVP: overvoltage protection, OCP: overcurrent protection, FOCP: front-panel output
terminal overcurrent protection, OHP: overheat protection, AC: low AC input protec-
tion

Waiting

Waiting for the specified time to run the sequence.

Waiting for a trigger in hardware control sequence mode.

1 You can determine which protection function (hardware or software) was activated with the background color.
Orange indicates that a PWR-01 protection function was activated.
Yellow indicates that a Wavy protection function was activated.

B Operation

ltem

Description

Run

Runs the sequence.

Stop

Stops the sequence.

Output OFF when
End/Stop

If you select this check box, the output is turned off when the sequence finishes exe-
cuting, when the sequence is aborted, or when a protection function is activated. If
you do not select this check box, you must manually turn off the output.

OFF

Click this to turn the output off when the sequence completes. This command is
invalid while a sequence is running.

Execute at the
specified time

Selecting this check box opens a window for specifying the time to run the sequence. Set
the time to run the sequence by specifying the year, month, day, hour, minute, and second.

Exucute at the specified time (=23

Date and time of execution

s, w e
15 2)h 53 [ min 35 (3]s
[ ok | [Eance

Alarm Clear

40 Operation Guide

Clears alarms.

« If the background changes to an orange alarm status, this indicates that a PWR-
01’s protection function has been activated. Eliminate the root cause of the alarm,
and then click the button.

« If the background changes to a yellow alarm status, this indicates that a Wavy’s
protection function has been activated. After clicking the button, change the setting
of the protection function that caused the alarm.
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Running Sequences

Changing the sequence run window display

You can change the sequence run window display items.
See “Sequence run window display settings” (p.47).

Saving monitored data

You can save monitored data to a file while a sequence is running. For details, see “Specifying monitor
settings” (p.45).

You can change the file format of monitored output data using “Environment settings” (p.50).

Running a sequence

(NOTE When running a long sequence

» The amount of data of the monitor graph may increase and load the PC. This may cause
the PC to malfunction. If this occurs, you can reduce the load by setting the Max Data
Count (p.48).

* We recommend that you use Task Manager to check the amount of physical memory
being used.

When running a sequence in hardware control sequence mode
* The sequence is executed after it is transferred to the PWR-01.

+ The PWR-01 can store only a single sequence. When you run a sequence, the sequence
already stored in the PWR-01 will be overwritten.

To start a sequence, click Run.
To abort a sequence that is running, click Stop.

Run - Menitoring:ON, Qutput to File:provided:2000[ms] CV_08-30-17_16-05-35.txt 28

Setting Graph | Manitor Graph | Settive/Monitor Gragh |

foe) v I

n Limited Qurrent 1000041
; Count 1 £

41.000

Step: i 74

S D0:00:02 e
votee= | 23.040 M
curent  =0.011 @

000

00000 5000 1

41.0000A1/41.0000V]

@EED F==)

[Vgitout OFF when End/Stop:

OFF

Execute at the specified time

000 10000 !

Close

The green line on the setting graph represents the approximate position of execution. For sequences that
have a large number of repetitions or those that take a long time to run, the position indicated by the green
line may appear offset from the actual position.

While a sequence is running, the menus and the toolbar are disabled. Further, the window cannot be resized.
You can turn on or off the sound that is generated when an event occurs using “Environment settings” (p.50)

SD027-PWR-01 Operation Guide
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Handling when communication is disconnected while a
sequence is running

If communication with the PWR-01 is disconnected while a sequence is running, the status in the
sequence run window will change to “Error” or “End.”

Take the following measures according to the sequence mode in use.

Software control

1 Click Close to close the sequence run window.

2 After the communication is restored, run the sequence again.

Hardware control

In hardware control sequence mode, the PWR-01 continues to run the sequence even when communica-
tion is disconnected because the sequence transferred to the PWR-01 is running. Even if communication
is restored while the sequence is running, Wavy will not be able to obtain monitored data. An error will
occur if you try to run the sequence again.

1 Press LOCAL on the PWR-01 panel.

The PWR-01 control switches from remote to local. If there are steps that have not been executed
yet, the sequence will continue to run.

2 Press OUTPUT on the PWR-01 panel.

The output will turn off, and the sequence will be aborted.
3 Click Close to close the sequence run window.

4 After the communication is restored, run the sequence again.
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Settings

» Graph window display settings (p.43)
 Specifying monitor settings (p.45)

» Sequence run window display settings (p.47)

» Environment settings (p.50)

Graph window display settings

You can select Graph window display items from the Graph menu.

You can also right-click the Graph window to display an equivalent shortcut menu (without Copy).

Transition L4
Delete

Hll | vertical Axis A
X-axis Scale Lines

¥-axis Scale Lines

Scale...
Color... 4

¥ | Display the graph )

Resolution of time 4

Resolution of setting value »

Draw sequence by step
Copy Ctri+C
[ Update Auto Scale F3

Graph window display menu

Description

Vertical Axis

Shows and hides the vertical-axis lines.

This is equivalent to clicking Hll| on the toolbar.

X-axis Scale Lines

Y-axis Scale Lines

Shows and hides the X-axis grid.
By default, the scale line color is set to white.
Shows and hides the Y-axis grid.
By default, the scale line color is set to white.

Scale

Changes the X-axis and Y-axis scale lines on the scale window.

This is equivalent to clicking k= on the toolbar.

See “Changing the Graph window scale” (p.44).

SD027-PWR-01
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Settings

Graph window display menu

Color

Display the graph

Description
Set the color of items using the Color window.
Color (=l

4
F F F Hue: §3 Red: 235

Sat 240 Greem: 255
Define Custom Colors 25 ColorSglid | ym: 224 Blue: 220

(BT T —

You can reset the graphs colors you changed back to the default
conditions using “Environment settings” (p.50).

Background Changes the background color of the graph.

Line Changes the step line color.

Line to Draw Changes the color of lines drawn with the mouse.
Vertical Axis Changes the vertical-axis color.

X/Y-axis Changes the X-axis and Y-axis colors.

XY-axis Scale lines

Changes the colors of the X-axis and Y-axis grid lines.

Shows or hides graphs.

Update Auto Scale (A)

Applies auto scaling to the graph window.

Changing the Graph window scale

Select the Graph window. Click Scale on the Graph menu or click k= on the toolbar to display the Scale
window. You can also right-click the graph window and select Scale to display the Scale window.

Scale

H-axis
Auto
Maximum Time:

Minimum Time:

Step: 1

‘-axis
Auto
Maximum Malue:

[] Minimum Valus:

0

= [¥] Do

= Scrall: 10

2 Dot

= MNumber of zcale lines: & =

= Mumber of zcale lines: 5 =

==l

t

[ oK

] [ Cancel

* If you select the Maximum Time, Maximum Value, or Minimum Value check box, auto scale will be
enabled. The scale values will be set to appropriate values when you create steps or when you open

a saved file.

If auto scale is disabled, settings that are outside of the range are not displayed on the graph.

« If you are using the mouse to set steps, the scale will not be updated automatically even if auto scale
is enabled. On the Graph menu, click Update Auto Scale, or right-click the Graph window and select
Update Auto Scale.

» Use “Number of scale lines” to set the number of grid lines.

» Select the Dot check box to display the grid lines using dotted lines.
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Settings

» For Step, set the amount of change that takes place when the graph is moved with | * [ * | at the lower
right of the graph window. For Scroll, set to the unit of scrolling shown at the lower right of the graph

window when the graph is moved with |4

k

at the lower left.

&

Specifying monitor settings

You can change settings related to the sequence run window display and saving of monitored data in the

Monitoring Setup window.

To open the Monitoring Setup window, click Monitoring Setup on the Sequence menu or click & on the

toolbar.

Monitoring Setup

1 e Si2leCt [tems to be Monitored
Current
Woltage

2 — Save File
(0 Ha
@ Yz
Folder
Ci¥lzers¥Public¥ Documents¥Way Por 1 1§

Dizplay the monitor graph

Monitoring Interval: - 2000 2| [ms]

sl

3 s | it of Elapsed Time for Output to File for Saved Data

@ [s] [¥] Data right before Run

) [emins] Data Immediately after End/Stop
5 —Order for output to file

st ITlme v] 2nd [Volt v] drd: [Ourr v]

* 1. Selecting the Monitor (p.45)
+ 2. Save File (p.46)

+ 3. Unit of Elapsed Time for Output to File (p.46)

+ 4. for Saved Data (p.46)
5. Order for output to file (p.46)

B Selecting the Monitor

Select the Current or Voltage check box to display the monitored values of the output in the sequence run

window.

In the Monitoring Interval box, set the monitor update interval (200 ms to 600000 ms).

SD027-PWR-01
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Run - Monitoring;ON, Output to File:provided:2000[ms] CV_08-30-17_16-05-35.txt B
Setting Graph | Manitor Graph | Settine /Monitor Graph )
7

[0} Limited Gurrent:1.000[A]
41.000 H

foe) v I

Count 1 A

Step: i 74

S D0:00:02 e
o | 23.040 M
wrent: — =0.011 [l

e Running
fin

[Vgitout OFF when End/Stop:
OFF

o :
00000 5000 1

Execute at the specified time

000 10000 !

Close

If you select the Display the monitor graph check box, you can select from three types of displays using

tabs.
Tab Description
Setting graph A graph of the sequence to be executed appears.
Monitor graph A graph of monitored voltages and currents while executing a sequence appears.

Setting graph and A setting graph appears in the top half, and a monitor graph appears in the bottom
monitor graph half.

B Save File

Select whether to save the monitored data to a text file.
If you select Yes, specify the save destination folder.

The saved data 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) using “Environment settings”

(p.50).

B Unit of Elapsed Time for Output to File

You can set the unit of elapsed time (second or hour:minute:second). The accuracy of the elapsed time
varies depending on the PC environment that you are using.

m for Saved Data

If you select the Data right before run check box, the monitored values before sequence execution (moni-
tored values at time 0 s) will be written at the beginning of the saved data.

If you select the Data Immediately after End/Stop check box, the monitored values after the sequence is
completed or aborted will be written at the end of the saved data.

B Order for output to file

You can set the order that saved data (time, voltage, and current) is written to files.
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Viewing saved monitored data

You can use Notepad to view saved monitored data.

| CV_08-30-17_16-03-30.tt - Notepad
Eile Edit Format View Help

[E=3 e

Time[s] Voltage[V] Current[A]

0.ooo -0.004 -0.012
2,012 23.201 -0.011
24.002 -0.012

ﬁ.D24

Settings

By default, data is saved as tab-separated values. You can change this to comma-separated values by
using “Environment settings” (p.50).

Sequence run window display settings

Setting graph display settings

Right-click the setting graph of the sequence run window to display a shortcut menu for the graph display.

[ v] wertical Axis

ZI X-axis Scale Lines

ZI ¥-axis Scale Lines
Murnber of scale lines...

Color... L4

Display the graph

Setting graph shortcut menu

Description

Vertical Axis

Shows and hides the vertical-axis lines.

X-axis Scale Lines

Shows and hides the X-axis grid.
By default, the scale line color is set to white.

Y-axis Scale Lines

Shows and hides the Y-axis grid.

By default, the scale line color is set to white.

Number of scale lines

Set the number and types of grid lines in the Scale lines window.

Scale lines

H-axis

Humber of scale lines: B

-axis

Mumber of scale lines: &

==

o [ Dat,

3 [7] Dot

Cancel

Color

Display the graph

See “Color” (p.44) in “Graph window display settings.”

Shows or hides graphs.

SD027-PWR-01
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Settings

Monitor graph display settings

Right-click the monitor graph of the sequence run window to display a shortcut menu for the graph display.

Line Display L4
¥-Axis Value L4
X-axis Unit L4

ZI X-axis Scale Lines
ZI ¥-axis Scale Lines
Scale...

MNumber of scale lines...

Color... L4

Max Data Count...

Monitor graph shortcut menu

Description

Line Display Current Shows and hides current lines.
Voltage Shows and hides voltage lines.

Y-Axis Value Current Select the value (voltage or current) that appears when the
Voltage mouse pointer is placed on the Y-axis.

X-axis Unit [s] Select the unit of X-axis (second or hour:minute:second).
[h:m:s]

X-axis Scale Lines

Shows and hides the X-axis grid.
By default, the scale line color is set to white.

Y-axis Scale Lines

Scale

Shows and hides the Y-axis grid.

By default, the scale line color is set to white.

Changes the X-axis and Y-axis scale lines on the scale window.
See “Changing the monitor graph scale” (p.49).

Number of scale lines

Color

See “Number of scale lines” (p.47) in “Setting graph display set-
tings.”
See “Color” (p.44) in “Graph window display settings.”

Max Data Count

Set the number of data entries that can be displayed (10000 to
1000000, 100000 by default) in the Maximum number of data
window.

Maximum number of data (=23
Data volume poszibly dizplays on the monitor eraph

GCount: 100000 1=

[ ok | [r&ancel]

Executing a long sequence will increase the amount of monitor
graph data. This puts a heavy load on the PC and may cause
the PC to malfunction. If this occurs, you can reduce the load
on your PC by setting the maximum number of data entries.

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

If the number of monitored data entries exceeds the maximum
data size, the oldest entries will no longer be displayed.

One monitored data entry uses approximately 200 bytes.

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

You can change the X-axis and Y-axis scales of the monitor graph.
To change the scales, right-click the monitor graph, and click Scale to display the Scale window.

Scale ==
H-axig
Auta
Mir time: 0 | =1 ] Max time: 10 2 [=]
@ Roll mode
Mormal mode Serolling within the specitied range 30 Sl
Y-axis
futo Auto
Min current I 2 Al V] Max current: 10 2 Al
Min voltage: n 2 | Max voltage: 1 H o
oK

If you select the Max time, Max current, Max voltage, Min current, or Min voltage check box, auto scale will
be enabled. This feature updates the scale values according to the monitored values.

If auto scale is disabled, monitored values that are outside of the range are not displayed on the graph.
If the Max time check box is selected to enable auto scale, you can select between roll mode and normal

mode.
Mode Description
Roll mode The X-axis and Y-axis are scrolled at the same time.
The display range is defined by subtracting the minimum time from the maximum time.
Normal mode The minimum time is fixed. The maximum time is updated to the appropriate value.

If you select the Scrolling within the specified range check box, the graph is scrolled
when the monitored values exceed the maximum time of the X axis. The scroll start
position is determined by subtracting the minimum time and the set scroll time from the
maximum time.

For example, if the minimum time is set to 0 seconds, the maximum time to 23 seconds,
and the scroll time to 10 seconds, scrolling starts after 23 seconds elapse (at23 -0 - 10
= 13 seconds).
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Settings

Environment settings

On the Setting menu, click Environment Setup to display the Environment Setup window.

Envirenment Setup

1 Sequence Data File Format (%)
@) Tab Separation

(7 Gomma Separation

2 s Monitar Output Data File Format

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

3 ——SoLnd All Graph Colors

gse sounds to indicate

operation execution [Z] Return ta detaults

L

s

* 1. Sequence data file format (*.wvy) (p.50)
+ 2. Monitor output data file format (p.50)

» 3. Sound (p.50)

4. All Graph Colors (p.50)

B Sequence data file format (*.wvy)

Select Tab Separation or Comma Separation. The default is tab separation.

B Monitor output data file format

Select Tab Separation or Comma Separation. The default is tab separation.

You can select the extension (txt, csv, log) from the File Extension list. You can also enter an extension of

your choice in the box.

B Sound

Select the Use sounds to indicate operation execution check box to generate sounds when events occur

such as when a test begins or ends.

m All Graph Colors

To reset the graph colors that you have changed to their default colors, select the Return to defaults check

box, and click OK.
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Direct Control

You can use the Remote Control Panel window to remotely control the PWR-01’s voltage and current set-
tings, the output on/off state, and the monitor.

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

Remote Control Panel (=l
Woltage Setting Cunent Setting Interface Selting A
Max: 42 ] Max 84 ] D}usn:alpulher FWROT connected by a 2
Step Seiing Step Seiing “The monitor only as for 1 channel
1 Yolage Current e )
0 =M T e s OFF 3
Set Set T
Steply) StepiZ) Cow | [oF | )
5 gl 1 14] ‘Blam Clear )
# Click below to remove alarms | 4
\ Min: 0 I¥] Min: 0 (A1 J
6 ——— Fesull 1} {op {Set} —5
(Moritor \
Setting
Maw: 42 ] Maw: 84 [&]
Intervak 1000 F5 [ms]
[] Save File Fulder..
Yaoltage: Current
7 ot ov:
- V] - 18]
Status OFF
Elapsed Time: -
Min: 0 ) Min: 0 14
.
1. Voltage Setting and Current Setting (p.57) 5. Variable internal resistance (p.52)
2. Interface Setting (p.51) 6. Result (p.52)
3. Output (p.52) 7. Monitor (p.52)
4. Alarm Clear (p.52)
B Voltage Setting and Current Setting
ltem Description
Min and Max Set the voltage and current ranges. When the PWR-01’s setting limit function is set to on,

the maximum value is limited to about 95 % of the OVP or OCP value in the “Power Sup-
ply Setting” (p.26) of the Protection Setup window. For details, see “Setting limit function
of the PWR-01 Series” (p.27).

The ratios of the specified values relative to the minimum and maximum values are dis-

played with bar graphs.

Voltage and Current Enter the values in the boxes, or use the arrows to change the values. The resolution is 1
Vand 1A.

Clicking a blinking Set button sends the value to the PWR-01.

Step Setting Click the Up and Down buttons to change the values at the specified resolution.

B Interface Setting

Select the | set other PWRO01 connected by a lump check box to control PWR-01s connected through mul-
tichannel.
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Direct Control

H Output

ltem Description

ON Click this to turn the output on.

OFF Click this to turn the output off.
Status Displays the current PWR-01 status.

B Alarm Clear

Click Clear to clear the alarm that occurred.

B Variable internal resistance

Enter a resistance in the box and click Set to send the value to the PWR-01. If you enter zero, the variable
internal resistance function is turned off.

The variable internal resistance can be configured in constant voltage (CV) mode. For details on the avail-
able resistance values, see the PWR-01 Series User’s Manual.

B Result

The response to the sent value returned by the PWR-01 is displayed.

If an SCPI error code is displayed, see the PWR-01 Series Communication Interface Manual.

H Monitor

Iltem
Min and Max

Description

Set the voltage and current ranges you want to monitor. The ratios of the monitored values
relative to the minimum and maximum values are displayed with bar graphs.

Voltage and cur-
rent

To monitor the values, select the check boxes. The monitored values are displayed below
the check boxes.

Interval

Save File

Set the interval for updating the monitor.
Select the check box to save monitored values to a file while monitoring is in progress.

Click Folder to select the save destination, the unit of elapsed time output to the file, and the
file output order.

Rerngte Control Panel - Monitor File (=l
Save File

Folder:  C¥Users¥Public¥Documents¥Wavy Pur 1% (]

Unit of Elapsed Time for Output ta Fils
@[]
) emins]

Order for output to file

1ot [Tmew| o [Va =] ard [Cun +)

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

The file name consists of the operation mode, the execution start date and time, and the
extension. You can change the extension (.ixt by default) using “Environment settings” (p.50).

cc/cv

Status

In constant current (CC) mode, a red indicator appears. In constant voltage (CV) mode, a
green indicator appears.

Displays the current status. “Status” (p.40) is displayed when a PWR-01 protection function
is activated while monitoring is in progress.
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ltem Description

Elapsed Time Displays the elapsed monitoring time.
Run Starts the monitor.

Stop Stops the monitor.

SD027-PWR-01
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Control Using Commands

You can send commands from Wavy to control a PWR-01.
On the Tool menu, click Command Control to display the Command Control window.

Gommand Control (==
Send command
ot -

Result:

Enter a command, and then click Run.
The result will be displayed.

The command transmission log (only the commands that were successfully transmitted and received) is
recorded in the list box. You can clear it by clicking Clear.

For details on commands, see the PWR-01 Communication Interface Manual.
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Reference

This section describes the main specifications of Wavy and the menus.

» SD027-PWR-01 specifications (p.55)
* Menu Reference (p.56)

SD027-PWR-01 specifications

Item Specifications
Operation mode Constant current, constant voltage
Number of significant decimal places’ Voltage: 3 digits, current: 4 digits
Monitor function Output current, output voltage
Interval? 200 ms to 600000 ms (0.2 s to 600 s)
Number of steps Software control 1024

Hardware control 64

Ranges of sequence times (intervals)2

SD027-PWR-01

Software control ~ Value 0.5s1t0999.5s 0.1 min t0 999.9 min 0.1 hto 999.9 h
Resolution 0.5s 0.1 min 0.1h

Hardware control Value 0.1 sto 360000 s 0.1 min to 6000 min 0.1 hto 100 h
Resolution 0.1s 0.1 min 0.1h

1 The actual number of significant decimal places varies depending on the PWR-01 that the PC is connected to.
2 The accuracy depends on the PC environment that you are using.
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Menu Reference

Menu Description
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 with a new name.
Close Closes the file.
Recent File Shows up to four paths to the recently opened sequence
data files (.wvy extension).
Exit Exits Wavy for PWR-01.
View
Toolbar Shows/hides the toolbar.
Status Bar Shows/hides the status bar.

Save Position

Saves the present position and size of the window.

Previous File

Loads the last file that was used when the software starts.

Graph
Transition Ramp Changes the transition of the selected line to “ramp”.
Step Changes the transition of the selected line to “step”.
Delete Deletes the selected line.
Vertical Axis’ Shows/hides the vertical axis.
X-axis Scale Lines Shows/hides the X-axis grid
Y-axis Scale Lines Shows/hides the Y-axis grid
Scale! Changes the scale of X-axis and Y-axis.
Color... Background... Changes the background color of the graph.
Line... Changes the step line color.
Line to Draw Changes the line color being drawn.
Vertical Axis Changes the vertical axis color.
X/Y-axis Changes the color of X-axis and Y-axis.

XY-axis scale lines

Changes the color of X-axis and Y-axis grid lines.

Display the graph

Shows or hides graphs.

Resolution of time

Default

1st digit of integer

1st digit of decimal place

Changes the setting resolution by dragging.
The default value is three decimal places.

Resolution of setting
value

Default

1st digit of integer

1st digit of decimal place

2nd digit of decimal
place

3rd digit of decimal place

Changes the setting resolution by dragging.
The default value is three decimal places.

Draw sequence by step

Draws graphs using steps regardless of the Transition
setting.

Copy

Copies the graph to the clipboard.

Update Auto Scale

Applies the auto scaling to the graph.
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Menu Description
Worksheet
Select All Selects all cells.
Undo' Cancels the previous operation.
Delete! Deletes the step data.
Copy' Copies the step data.
Paste’ Inserts the copied step data.
Sequence
Transfer! Sends a sequence to the PWR-01 (hardware control
only).
Run’ Executes the sequence.

Sequence Creation Mode'

Sets Unit of time interval, Operation mode, Bleeder cir-
cuit, Variable internal resistance, Repetition Count, Moni-
toring Setting, and User code.

Monitoring Setup1

Configures the monitor settings to be used while the
sequence being executed.

Protection Setup

Sets OVP, OCP, UVL, and UVP.

Setting

Interface

Configures the interface to connect to the device.

Environment Setup

Sets the file format.

Tool

Remote Control

Controls the device directly without using a sequence.

Command Control

Controls the connected device by using commands.

Window
Cascade Cascades the windows.
Tile Vertically Tiles the windows in the vertical direction.

Tile Horizontally

Tiles the windows in the horizontal direction.

Arrange Icons

Arranges icons along the window frame.

Help
Help Topics Opens the help file.
About Wavy' Displays the application software information including

the version and the copyright.

1 A button with the same function is available on the toolbar.
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If you find any misplaced or missing pages in the manuals, they will be replaced. If the
manual gets lost or soiled, a new copy can be provided for a fee. In either case, please
contact your Kikusui agent or distributor. At that time, inform your agent or distributor of
the “Part No.” written on the front cover of this manual.

Every effort has been made to ensure the accuracy of this manual. However, if you have
any questions or find any errors or omissions, please contact your Kikusui agent or
distributor.

After you have finished reading this manual, store it so that you can use it for reference
at any time.

KIKUSUI ELECTRONICS CORP.

1-1-3 Higashiyamata, Tsuzuki-ku, Yokohama,
224-0023, Japan
Tel: +81-45-482-6353 Fax: +81-45-482-6261 =

@EZEN nttp://www.kikusui.co.jp/en )
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