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Introduction

SDO011-PCR-LE Wavy for PCR-LE is a sequence creation and control software application for the
Kikusui PCR-LE and PCR-LE2 Series AC power supplies. You can use graphs and spreadsheets to
intuitively create sequence steps. You can also use the arbitrary waveform creation feature of this
software to create waveforms that can be transmitted using the special waveform output feature of
the AC power supplies and assign those waveforms to sequences. Furthermore, you can monitor
and directly control the PCR-LE as well as control it using commands.

This operation guide describes how to use this software to create sequences and arbitrary wave-
forms and how to control the PCR-LE.

SD011-PCR-LE

Product versions that this guide covers

This operation guide applies to version 5.6x of SDO11-PCR-LE Wavy for PCR-LE. To check the ver-
sion, on the Help menu, click About Wavy.

PCR-LE version

SD011-PCR-LE Wavy for PCR-LE Ver. 5.6x is compatible with PCR-LE and PCR-LE2 series with
firmware version 4.3 and later. The firmware version appears on the front control panel when
the AC power supply is turned on.

Who should read this guide?
This operation guide is intended for users who will use SD011-PCR-LE Wavy for PCR-LE to con-
trol PCR-LE series AC power supplies and instructors of such users.

Explanations are given under the presumption that the reader has knowledge of the electrical
aspects of AC power supplies.

Related manuals

For details about the AC power supply, see the PCR-LE or PCR-LE2 Series User's Manual. For
details on the communication interface, see the PCR-LE or PCR-LE2 Series Communication
Interface Manual.

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 guide

« In this guide, Sequence Creation and Control Software SD011-PCR-LE Wavy for PCR-LE is
referred to as “Wavy for PCR-LE" or “Wavy.”
« In this guide, the PCR-LE or PCR-LE2 Series AC Power Supply is referred to as the “PCR-LE.”

« The term “PC"is used to refer generally to both personal computers and workstations.

« In this guide, operations on Windows 11 are described when explaining operations related to
the OS.

« The following markings are used in this guide.

Indicates a potentially hazardous situation which, if ignored, may result in

/HCAUTION damage to the product or other property.

NOTE/  Indicates information that you should know.



Wavy Overview

Wavy is a sequence creation and control software application for the Kikusui PCR-LE or PCR-LE2
Series AC power supplies. You can use graphs and spreadsheets to intuitively create sequence
steps. The sequence data that you create are stored and managed in sequence files (.wvy

extension). You can transfer them to a PCR-LE and execute them when necessary.

Wavy also allows you to create arbitrary waveform data that can be transmitted using the special
waveform output feature of the PCR-LE. The arbitrary waveform data that you create is saved and
managed in individual arbitrary waveform files (.arb extension). You can transfer them to waveform

banks in the PCR-LE or assign them to steps in sequences created using Wavy.

You can also use Wavy to monitor and directly control the PCR-LE as well as control them using

commands.

B Main features

- Create, save, transfer, and execute sequences

+ Create, save, and transfer arbitrary waveforms

+ Monitor the PCR-LE

- Directly control the PCR-LE as well as use commands to control them

Wavy

Arbitrary waveforms can be
assigned to sequence steps.

Monitor

Sequence Arbitrary Directly
Create and@ave) waveform the AC power or use commands
Create and @ to control the AC

Transfer and run power supply

Transfer

.arb file txt file .

Transfer
the waveform

Monitor

Transfer and execute

Control
the sequence

PCR-LE series or PCR-LE2 series AC power supply

SDO11-PCR-LE



B Interface

Wavy Overview

The PCin which Wavy is installed and the PCR-LE are connected through the RS232C, GPIB, USB,

or LAN interface.

For the connection procedure, see “Configuring the Interface” on page 6.

Interface

+ RS232C
+ GPIB

+ USB

* LAN

Reference to related manuals

SD011-PCR-LE

This guide describes how to operate Wavy; it does not cover all the features of the PCR-LE. If neces-
sary, refer to the PCR-LE User's Manual and Communication Interface Manual.

Description in this manual

Reference to PCR-LE manuals

Configuring the Interface

“Setting Up the Interface” 1

Setting the Sequence Creation Mode

“Selecting the Output Mode (2P05-PCR-LE option
only)” 5
“Setting the Output Voltage”

“Setting the Frequency”

Creating Sequence Steps

“Using the Sequence Function” 2

Setting Protection Functions

“Using Protection Functions”
“Setting Limits”

Displaying Monitors

“Displaying Measured Values” 2

Creating and Transferring Arbitrary
Waveforms

“Generating Special Waveforms (Waveform bank)” 2

Controlling the PCR-LE Directly

“Setting the Output Voltage”

“Setting the Frequency”

“Turning the output on and off” 2
“Displaying Measured Values”

“Generating Special Waveforms (Waveform bank)”

Controlling the PCR-LE Using Com-
mands

“Command (function search)”
“Command (ABC search)” 1
“Command (Sub-system search)”

1 See the PCR-LE Communication Interface Manual.

2 See the PCR-LE User's Manual.



Configuring the Interface

Before using Wavy, configure the interface.

Using the RS232C interface

00000000 00000000 000000000000 0000 000000000000 000OC°CCPTCTCPITITOPITIOITIPIOTIOIOPITIPOPIQOPITIPTOPOPTYYTY

—

2 On the Sequence menu, click Interface.

Check that the PC is connected properly to the PCR-LE.

The Interface dialog box appears.

3 Select R$232C.

Select the baudrate.

~NOo O~

OFRs2320
COM Port:  COM1 v
Baudrate: 19200 v
OarB Address: |
usBe
Ol Serial Number:
() Ethernet
IP Address:
0K
Select the COM port.

Click OK to close the Interface dialog box.

Click Test to check that Wavy can communicate properly with the PCR-LE.

SDO11-PCR-LE



Configuring the Interface

Using the GPIB interface

0000000000000 000000000000 00000000 CCOCOPOCOOCOOOCOOOPOPOPOPPOPOPOPOPOPOPOPOPQOPTOTPOPTOPITOTPQOTTOTPTQOPQOTCYTYS

—

o On

SD011-PCR-LE

Check that the PCis connected properly to the PCR-LE.

On the Sequence menu, click Interface.
The Interface dialog box appears.

Select GPIB.

ORs230

COM Port:  COM1

Baudrate: 18200
PR Address: 1 ,v

use

o Serial Number:
() Ethernet

IP Address:

Gancel

Select the GPIB address.
You can view the GPIB address on the COM-I/F screen in the PCR-LE's CONFIG settings. For details,
see “Interface Setup”in the PCR-LE Communication Interface Manual.

Click Test to check that Wavy can communicate properly with the PCR-LE.

Click OK to close the Interface dialog box.



Configuring the Interface

Using the USB interface

0000000000000 0000000 0000000000000 0CCOCCFCOCCOOOCOOOPOPCOPOPOPOPOCOOPOPOPOPOPOPOPOPQOPTOQOPQOPTOTPTQOPTQTTYTS

Check that the PC is connected properly to the PCR-LE.

—

2 On the Sequence menu, click Interface.
The Interface dialog box appears.

3 Select USB.

ORs2320

COM Port:  COM1

Baudrate: 18200
O arB T
o Serial Number: | TJ001384 |
() Ethernet

IP Address:

0K

4 Set the serial number.
Select the serial number from the list, or enter it.
You can check the serial number on the rear panel of the PCR-LE.

5 Click Test to check that Wavy can communicate properly with the PCR-LE.

If communication fails, check whether the PC has recognized the PCR-LE. In Control Panel. Right-
click the Windows Start icon, and select Device Manager.

ao Device Manager

File Action View Help
L Nl M e B
v & ENG202004-NO1
> U Audio inputs and outputs
> Eﬂ Batteries

> @ Cameras
> B computer

> @ System devices
b ! Universal Serial Bus controllers
> ‘ Universal Serial Bus devices
v ! USB Test and Measurement Devices
USB Test and Measurement Device (IVI)

Check that “USB Test and Measurement Device”is displayed.

If the device is not recognized properly, you need to set up the PCR-LE interface again. For details,
see the PCR-LE Communication Interface Manual.

6 Click OK to close the Interface dialog box.

If the PCR-LE is no longer recognized

If the PC enters sleep mode, it may stop recognizing the PCR-LE. If this happens, disconnect the USB
cable, and connect it again.

SDO11-PCR-LE



Configuring the Interface

Using the LAN interface

Check that the PCis connected properly to the PCR-LE.

—

2 On the Sequence menu, click Interface.
The Interface dialog box appears.

3 Select Ethernet.

(O RS232C
COM Port  COMI
Baudrate: 18200
LA Address: |
Ouse

Serial Number:  TJ00 1584

IP Address: - ‘

[ oK Cancel

Set the IP address.
Select the IP address from the list, or enter it.
You can view the IP address on the COM-I/F screen in the PCR-LE's CONFIG settings.

\IWTE\ « If the PCR-LE is connected directly to the PC with a crossover cable, it will take
- time for the IP address to be assigned.

+ When using a direct connection, on the COM-I/F screen in CONFIG settings of
the PCR-LE, set DHCP to off and AUTO IP to on to automatically set the IP
address. For details, see “Interface Setup” in the PCR-LE Communication
Interface Manual.

5 Click Test to check that Wavy can communicate properly with the PCR-LE.

6 Click OK to close the Interface dialog box.

If the PCR-LE is no longer recognized
If you are not using a fixed IP address, the IP address of the PCR-LE may change, causing the PC

to no longer recognize the PCR-LE. If this happens, check the IP address on the COM-I/F screen
in CONFIG settings on the PCR-LE, and change to the appropriate IP address.

SD011-PCR-LE
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Basic Operation Overview

Starting the application

0000000000000 000000000000000000000000°0CCCKCOCOCFCCOCQOOCOPOCOIOPOCOCPOIOPOCOCIOQOPOTCPQOPOQOTOQTCTY

When you start Wavy, a graph window and a worksheet window for creating a sequence appear
side by side. In the Graph window, edit steps using the mouse.
In the Worksheet window, edit steps by entering values.

[ dom G Wdhed Sogeesia loe i o
D &E L ik® - = Ne T
T

Graph
window ——

Worksheet
— window

e o

e

et PORAY o | Phase Wiy Socsnt AL stmgn Llange  Dighimohmen 5@

e e B

EShowing the Graph window

In the Graph window, you can switch the display item. The Y-axis on the graph can be changed
between voltage, frequency, starting phase, and phase difference. For details, see “Changing
the display item in the graph window” on page 30.

e == A e e

B

Time Time
Starting T Phase | 7
phase | difference |
angle = -
Time Time

EShowing the status

The test status is displayed at the bottom of the Worksheet window.

[Kikusui PCR-LE series |1 Phase 2 Wire |Seconds  |AC voltage L Range [High Resolution [use . J

10 SDO011-PCR-LE

[ X X XX J



Basic Operation Overview

Executing sequences

« To create a sequence and run it, execute steps 2 to 6.

« Tocreate an arbitrary waveform and create and run a sequence containing a step that the arbitrary waveform is assigned to, exe-
cute steps 1to 6.

« Torun asequence that has been created on the PCR-LE, execute steps 4 to 6.

1  Create, save, and transfer arbitrary waveforms — see “Creating and Transferring Arbitrary Waveforms” on page 62.

2 Setconditions common to all steps in the sequence  — see “Setting the Sequence Creation Mode” on page 14"

3 Create and save sequence steps — see “Creating Sequence Steps”on page 17

4 Write or read a sequence — see “Writing or Reading a Sequence” on page 41
5  Setthe protection functions. — see “Setting Protection Functions” on page 43"

6 Runthesequence — see “Executing a Sequence”on page 47"

To transfer (write) an arbitrary waveform file (.arb) that you create and save to the
PCR-LE waveform bank, specify the waveform bank number (1 to 63) and the phase
(only for single-phase, three-wire output and three-phase output), and execute the transfer.

1 Create and edit arbitrary waveforms

Sequence > Arbitrary Waveform Set the wiring method,
output voltage mode, etc.

2 Sequence creation mode Arbitrary waveforms that are in the list of waveform banks in

Sequence > Sequence Creation Mode the waveform view can be assigned to steps in a sequence.

To assign an arbitrary waveform to a step, set Wave No. of
Arbitrary waveforms that are I the step to the appropriate waveform bank number (1 to 63).
transferred to the PCR-LE
ﬁﬁvf\?;?é?rrf cli);r:]'t(r;e list Set the number of sequence repetitions
> Startup window when writing a sequence.

To write the arbitrary waveform data assigned to
steps when writing a sequence to the PCR-LE,

If you select the Read 4 .
v el ey e, select the Write Wave check box.
reading a sequence from Sequence >Transfer

. . the PCR-LE, the waveform : You can also read the
View > Waveform View ) ) ) Protection .
will be registered in the list settings settings from the PCR-LE.

of waveform banks.

SlM

Sequence > Protection Setup

On the list of waveform banks in the
waveform view, you can read and write
all waveforms (excluding Wave No. 0).
To completely synchronize the waveform
banks between the PCR-LE and Wavy,
you need to write or read on the list

of waveform banks.

S

6w

Sequence > Run

You can monitor
the PCR-LE at

To read the waveform bank data from the L the same time.
PCR-LE when reading a sequence from the =
PCR-LE, select the Read Wave check box. N

Alddns Jamod ayy wouy anaLey

Write
Set
Transfer (write) ©
Run

Waveform data is
transferred (written)
to the PCR-LE
waveform bank.

SD011-PCR-LE
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Basic Operation Overview

Monitoring the PCR-LE while running a sequence

0000000000000 000000000000 00000000 CCOCCRCOCOCOOOCOOOPOPOPOPOPOPOCOOPOPOPOPTOPQOPTOPOPQOPTOPQOPTOTPTQOPTQOTCYTYT

During sequence execution, you can monitor the PCR-LE output values (current, voltage, active
power, reactive power, and power factor) in a Run dialog box. The Run dialog box can display a
monitor graph.

For the procedure to display output values and the monitor graph, see “Displaying Monitors” on
page 50.

If you enable the monitor display, the Run dialog box will show a setting graph, monitor graph, and
setting/monitor graph (only for single-phase, two-wire output).

Click tabs to switch between the different graphs.

Click the tabs to switch between the different graphs.

| Sefting eagh  Morstor Gragh  Setting/Monitor Graph
Rarge (=50 Mode =

apafala iVl eniw]

det
q
§

\altags - [}

P

K
g

Standby

Bun

.MWC‘F stier
I the end of execution

nood e B

Monitor graph

To save the monitor data, configure it before running the sequence.
For details, see “Saving Monitored Data” on page 54.

NOTE

+ Like the Graph window, the display item on the Y-axis on the setting graph can be changed
between voltage, frequency, starting phase, and phase difference (see “Changing the setting
graph display item” on page 48).

« For single-phase, three-wire output and three-phase output, the setting/monitor graph tab does
not appear.

SDO11-PCR-LE



Basic Operation Overview

Controlling the PCR-LE

SD011-PCR-LE

You can use Wavy to remotely control the PCR-LE.
There are two methods for controlling the PCR-LE: direct control and command control.

For details on direct control, see “Controlling the PCR-LE Directly” on page 73. For details on com-
mand control, see “Controlling the PCR-LE Using Commands” on page 77.

To set a waveform bank number using direct
control, you must on the list of waveform banks
click Read or Write to completely synchronize
the waveform banks between the PCR-LE

and Wavy.

] ] Direct control
View > Waveform View N
Tool > Direct Control Command control

Tool > Command Control

pesy

Control

Write

Control

PCR-LE

For details on the list of waveform banks, see “Displaying the Waveform View” on page 71.

13
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Setting the Sequence Creation Mode

Sequences are groups of executable units called steps. In Wavy, first set conditions that apply to all
steps in the Sequence Creation Mode dialog box, and then create the individual steps.

You can create steps in the Graph window and Worksheet window. The setup settings that appear
in the Worksheet window vary depending on the sequence creation mode settings. You cannot
change the sequence creation mode while a step is being created.

For details on step settings and how to create steps, see “Creating Sequence Steps”on page 17.
When you execute a sequence, the software automatically applies the settings that are recalled in order
from step 0.

Step 0 Step 1 Step 2
_
100 seconds 150 seconds 80 seconds Time
Step Step Ramp

A single execution of a sequence is complete after the sequence’s last step is finished. The maxi-
mum number of steps in a sequence is 600. You can specify the sequence repeat count when writ-
ing a sequence to the PCR-LE to run the sequence the specified number of times.

/A CAUTION

Risk of malfunction.

Wavy for PLZ-4W does not check the validity of values (it does not check whether values exceed the
limits of the device) while it executes sequences. Do not specify voltages or currents that exceed
the specifications of the AC power supply.

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

The Sequence Creation Mode dialog box appears.

Sequence Creation Mode

Wiring Method

o

() tphase 3wire {  Iphase output )

() 8phase
Time unit #n option setup of a step

Unit: ¢ v ] Jump/Loop is set up

Output voltaze mode Output voltage range

© AC voltage OLrange

(O DG voltage () H ranee

() AG+DG voltage

Default DG voltage: [ 0

Frequency

Default Freguency: L b=

Default Transition: gyap

0K Cancel

SDO11-PCR-LE



SD011-PCR-LE

Setting the Sequence Creation Mode

Select the wiring method.

You can select 1phase 2wire, 1phase 3wire, or 3phase.

If you select 1phase 3wire, you can select the 2phase output check box to switch to two-
phase output. When using single-phase, three-wire output, the V phase will be the waveform
of the U phase with reversed polarity. When using two-phase output, the V phase will be the
waveform of the U phase delayed by 180°.

Set the unit of time.
You can set the step interval unit that is used to create steps to milliseconds, seconds, min-
utes, or hours.

Unit Interval setting range Resolution
ms (milliseconds) 0.1 ms to 10000.0 ms 0.1 ms

s (seconds) 0.001 s to 1000.000 s 1ms

min (minutes) 0.1 min to 1000.0 min 0.1 min

h (hours) 0.1 hto 1000.0 h 0.1h

Set the output voltage mode for the sequence.
Select AC voltage, DC voltage, or AC+DC voltage.
The available options vary depending on the wiring method.

AC voltage DC voltage AC+DC voltage'
Single-phase, two-wire Yes Yes Yes
Single-phase, three-wire Yes Yes Yes
Single-phase, three-wire Yes — Yes
(two-phase output)
Three-phase Yes — Yes

1 Voltage waveforms in which AC has been overlaid on top of DC and voltage wave-
forms in which DC has been overlaid on top of AC are generated.

If you specify AC+DC voltage, you can set the default DC voltage to use when you are creat-
ing sequence data. In the Default DC voltage box, enter a value (-431.0 V to 431.0 V). There
are three significant decimal places (x.xxx). The actual number of significant decimal places
varies depending on the PCR-LE that the PCis connected to.

Set the output voltage range for the sequence to L or H.

The maximum output current varies depending on the output voltage range.
The maximum output current of the H range is half of the that of the L range.

The output voltage setting ranges for the L range and H range are shown below.

AC voltage DC voltage/AC+DC voltage
L range 0Vto 1525V -2155Vto 2155V
Hrange 0Vto3050V -431.0Vto 4310V

Set the default frequency for the sequence setup settings (1.00 Hz to 999.9 Hz)
and default frequency transition (step or ramp).
Enter the value (1.00 Hz to 999.9 Hz) in the Default Frequency box.

Select Step or Ramp from the Default Transition list.

NOTE You can set the frequency when the output voltage mode is set to AC voltage or
AC+DC voltage.

15
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Setting the Sequence Creation Mode

7

To use the step jump function, select the “Jump/Loop is set up” check box
under “An option setup of a step.”

For details on step settings, see “Step settings”on page 17.

NOTE If you enable the jump function, the marker or bar that indicates the approxi-

mate position of execution will no longer be displayed during sequence execu-
tion.

Click OK to close the Sequence Creation Mode dialog box.

SDO11-PCR-LE



Creating Sequence Steps

Set the conditions for each sequence step.
One step corresponds to one operation in the executed sequence.

Create and edit steps in the Graph or Worksheet window.
(In the Graph window, you can set only the output voltage, voltage transition, and execution time.)

For the procedure to use these windows, see the following topics.
+ “Creating and editing steps using the mouse” on page 27 (Graph window)
+ “Creating and editing steps by entering values” on page 31 (Worksheet window)

The settings that appear in the Worksheet window vary depending on the wiring method specified
in sequence creation mode and output voltage mode. Settings that you cannot change are not dis-
played.

B Worksheet - Data Count:3 = £3
Timels] [ACIV]  [Intervalls] [ Trans {AC)[Trie. IN__ [Trie. OUT [Output  |Frequency|Trans(f) [WE No. [S.P

1 0400 0,100 0400 Step off off an 5000 Step 0 FRI

2 0600 0.200 0.200| Ramp off off on 5000 Step 0 FR

] 1.000 0.200 0400 Step off off on 5000 Step 0 FRE

INOTE)

To assign an arbitrary waveform to a step, you must create the arbitrary waveform in advance. For the
procedure, see “Creating and Transferring Arbitrary Waveforms” on page 62.

Step settings

SD011-PCR-LE

The settings vary depending on the wiring method specified in sequence creation mode and out-
put voltage mode. To the available setting, see “A table of step settings (arranged by wiring
method)” on page 24.

For the default setting values, see “Default step setting values” on page 32.

B Setting the execution time

Setting Description Value

Set the step execution time. A value between 0.001 s and 1000.00 s (in
unit of seconds)

A value between 0.1 ms and 10000.0 ms (in
unit of milliseconds)

A value between 0.1 min and 1000.0 min (in
unit of minutes)

A value between 0.1 h and 1000.0 h (in unit
of hours)

Interval [s]'
Interval [ms]
Interval [min]
Interval [h]

1 Depending on the time unit that you specified in sequence creation mode (s, ms, min, or h), the
interval in the worksheet is set to Interval [s], Interval [ms], Interval [min], or Interval [h].

17
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Creating Sequence Steps

B Setting the voltage

Setting Description

Value

AC [V]' Set the AC voltage that you want
to generate.

A value between 0.0V and 305.0 V2

DC [V]3 Set the DC voltage that you want
to generate.

A value between -431.0V to 431.0V*

Trans. (AC)° Set the AC voltage change.

Step, Ramp6

Trans. (DC) Set the DC voltage change.

Step, Ramp®

If the wiring method is single-phase, three-wire or three-phase, specify the phase voltage.
Phase voltage settings appear as ACU [V], ACV [V], or ACW [V].

You can set the voltage as low as 0.0 V, but even if you do, the actual output voltage will always
be in the range of 0.1 V to 0.6 V. (The minimum value varies depending on the output voltage
range and temperature.)

If the wiring method is single-phase, three-wire, specify the phase voltage. The valueis assigned
to the U phase. The V phase is automatically set to the same amplitude as the U phase but with
opposite polarity.

If the output voltage mode is set to AC+DC voltage, to set the DC voltage, the following two
conditions must be met.

- The specified AC and DC voltages are within the voltage limit range specified on the PCR-LE.
+ The peak value of the AC+DC waveform is within the range of -431 Vto 431 V for Hrange and
-215.5V to 215.5 V for L range.

In the PCR-LE user’s manual, “step” is denoted as “ramp off,” and “ramp” as “ramp on.”

To change the voltage linearly over a specified time, select Ramp.

To change the value as a step, select Step.

If the interval (step execution time) is short, a smooth straight line may not be obtained for
ramp.

Ramp Step
] |«»‘ « «
(Increase) (Decrease) (Increase) (Decrease)
B Setting the Frequency

Setting Description Value

Frequency Set the step frequency. A value between 1.00 Hz to 999.9 Hz
Trans. (f)' Set the frequency change. Step, Ramp?

1 In the PCR-LE user’s manual, “step” is denoted as “ramp off,” and “ramp” as “ramp on.”

2 To change the frequency gradually over a specified time, select Ramp.

To change the value as a step, select Step.

Ramp Step

f

(Increase) (Decrease) (Increase) (Decrease)

t

SDO11-PCR-LE



Creating Sequence Steps

B Setting the output

Setting Description Value
Output Set the output. on, off
Trig. IN" 2 Set the trigger wait state. on, off
Trig. OUT" 35 Set the trigger signal output. on, off
Stat. OUT" 4> Set the status signal output. on, off
1 For signal I/0, high level signals are approximately 5 V, and low level signals are approximately
oVv.

For signal input, the operation does not change regardless of whether the terminal on the rear
panel of the PCR-LE is left open (for high) or shorted (for low).

If the wiring method is set to single-phase, three-wire or three-phase, the signal is output or in-
put to the U phase.

2 A sequence pauses and waits for a trigger before executing a step whose Trig. IN is set to on. If
you click Continue in the Run dialog box (see “Executing a Sequence” on page 47), the sequence
will resume. Also, if you apply a trigger signal (pulse width of 10 ps or longer) to the SEQ TRIG IN
BNC connector on the rear panel of the PCR-LE, the sequence will resume.

3 If you set Trig. OUT to on, the PCR-LE will generate a pulse signal with a width of several tens of
microseconds from the SEQ TRIG OUT BNC connector on the rear panel when the step is execut-
ed.

4 If you set Stat. OUT to on, the PCR-LE will generate a status signal from the SEQ STAT OUT BNC
connector on the rear panel while the waveform of the step is being generated.

5 To set the signal polarity, on the PCR-LE, press CONFIG (SHIFT+OPR MODE) and then SIG.I/O (F3).

B Setting the waveform bank number

Setting Description Value
WB No.! Set the waveform bank number. A value between 0 and 63.
1 Specify a waveform bank number (0 to 63) that is registered in the list of waveform banks in the

waveform view.

For details on the list of waveform banks, see “Displaying the Waveform View"” on page 71.
Output waveform data is stored in the PCR-LE internal memory. The memory area for storing
the data of one output waveform is referred to as a waveform bank. The banks are assigned
number from 0 to 63. Waveform bank 0 contains sine wave data that is used in the PCR-LE's ref-
erence voltage waveform and cannot be overwritten. In the factory default settings, all wave-
form banks have the same waveform (sine wave) as the one that is stored in waveform bank 0.

B Setting the phase

Setting Description Value
S.Phase' 4 Set the starting phase angle FREE, FIXED

control.
Start [deg]""® Set the starting phase angle. A value between 0 deg and 359 deg?
E. Phase 4 Set the ending phase angle FREE, FIXED

control.
End [deg]®° Set the ending phase angle. A value between 0 deg and 359 deg?
Pri. phase® Set the sudden phase change.  on, off
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Steps are managed in terms of time. If you set S. Phase to FIXED and set the starting phase an-
gle, the step will start from the specified phase angle.

For example, if you set the starting phase angle of step (n) to 90°, even if the execution of the previ-
ous step (n-1) finishes, the execution of the next step will not begin until the phase angle reaches
90°. The wait time that is inserted after the execution of a step as a result of setting a phase angle is
called phase wait time. The phase wait time is dependent on frequency.

When starting phase angle is not specified
(When the S. Phase is set to FREE)

, Step n-1 | Step n

Previous step

The PCR-LE transitions into the next step
after the previous step time elapses.

When the Start [deg] is set to 90°
(When the S. Phase is set to FIXED and Start [deg] is set to 90)

\ Step n-1 | , Step n

Previous step

Phase wait time
The PCR-LE waits until the starting phase
angle is reached before starting the step.

To set the starting phase angle or ending phase angle to 360°, specify 0°.

Steps are managed in terms of time. If you set E. Phase to FIXED and set the ending phase angle,

the step will end at the specified phase angle.

For example, if you set the ending phase angle of step (n) to 90°, even if the execution of the step
(n) finishes, the execution of the next step (n+1) will not begin until the phase angle reaches 90°.
The wait time that is inserted after the execution of a step as a result of setting a phase angle is
called phase wait time. The phase wait time is dependent on frequency.

When End [deg] is not set
(When the E. Phase is set to FREE)

| Step n | Step n+1

The PCR-LE transitions into the next step
after the previous step time elapses.

When End [deg] is set to 90°
(When the E. Phase is set to FIXED and End [deg] is set to 90)

| Step n Step n+1

Next step

Phase wait time
The PCR-LE waits until the ending phase angle
is reached before starting the next step.

SDO11-PCR-LE



SD011-PCR-LE

Creating Sequence Steps

Setting Starting phase or Ending phase to FIXED will cause phase wait time to be inserted in the
sequence.

The PCR-LE panel shows the next step during a phase wait time, but the elapsed time remains

at 0 until the next step is actually started.

For example, during the phase wait time after the execution of step n-1, the PCR-LE panel will
show step n.

The status signal is output while the waveform of the step whose status signal is set to on is being
output.

Panel display - - Step n-1 Step n -—--

Phase wait time
Elapsed time - - Step n-1 | Stepn  _____

Specified phase angle

Status signal T
Step n: ON

Status signal
Step n-1: ON

Trigger signal
Step n: ON

Be careful if you want to output signals continuously (without sudden phase changes). For ex-
ample, if you set the starting phase angle of step n and the ending phase angle of the previous
step (n-1), the phase wait time between the completion of step n-1 and the start of step n may

be as long as one period. To prevent this sort of confusion, we recommend that you set only

the starting phase angle if you want to output steps continuously.

If you set sudden phase change to on, the starting phase of the step and the ending phase of

the previous step are automatically set to FIXED, and the phase will make a sudden change.

For example, if you set sudden phase change of step n to on, the starting phase of step n and the
ending phase of the previous step (n-1) are automatically set to FIXED, and the phase will make a
sudden change. If you set the starting phase angle of step n to 270° and the ending phase angle of
step n-1 to 90°, when the execution of step n-1 finishes and the phase angle reaches 90°, the exe-
cution of step n will begin immediately.

Step n-1 | . Stepn
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B Setting the phase difference (only when the wiring method is single-phase,

three-wire or three-phase)

Setting Description Value
UV phase'-3 Set the UV phase difference on, off
control.
UV [deg]"3 Set the UV phase angle. A value between 0 deg and 359 deg
UW phase? 3 Set the UW phase difference on, off
control.
UW [deg]? 3 Set the UW phase angle. A value between 0 deg and 359 deg

1 To suddenly change the V phase, set UV phase to on, and set the UV phase angle.

2 To suddenly change the W phase, set UW phase to on, and set the UW phase angle.
(The UW phase difference can be set only when the wiring method is three-phase.)

3 For details on setting the sudden phase change of the V phase and W phase, see “Sequence
Creation Tutorial” in the PCR-LE User’s Manual.

B Setting the phase sweep (only when the wiring method is single-phase, three-
wire or three-phase)

Setting Description Value

U offset! Set the U phase offset control.  on, off

U offset [deg]’ Set the U phase offset angle. A value between 0 deg and 359 deg
U offs. ramp? Set the U phase transition. off, LEAD, LAG

UV ramp? Set the V phase transition. off, LEAD, LAG

UW ramp? Set the W phase transition. off, LEAD, LAG

1 If you set U offset to on and set the U phase offset angle, the U phase will be offset from the ref-
erence phase by the specified angle. By offsetting the U phase, you can suddenly change the
phase of one or two phases and sweep the phase.

If you offset the U phase, the U-V and U-W phase difference settings (the UV and UW phase an-
gles specified by setting UV phase and UW phase to on) will be different from the actual U-V and
U-W phase differences.

E;‘ Offset phase J
U Reference phase The angle specified by UV
U phase angle with UV phase
~ set to on is the same as the
actual phase difference.

The angle specified by UV phase

Value angle with UV phase set to on is
different from the actual phase
difference.

Actual phase difference

W \'% W \'%

When U phase offset and When UV phase difference is
UV phase difference are set set but U phase offset is not

Therefore, if you do not need to sweep the phase, we recommend that you set the U phase off-
set to off.
For details, see “Sequence Creation Tutorial” in the PCR-LE User’s Manual.
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2 The phase change that you specify when you want to sweep the phase. To gradually change the
phase over the specified time, set this to LEAD or LAG. This is effective for varying the line volt-
age.

Advance the phase (LEAD) Delay the phase (LAG)
over the step interval over the step interval

For details, see “Sequence Creation Tutorial” in the PCR-LE User’s Manual.
B Setting the output impedance

Setting Description Value

Outp. Imp. Set the output impedance. on, off

Outp. Imp. [%] Set the outputimpedance value. 1% to 100 %

HESetting the jump function

Setting Description Value
Jump/Loop' Setting the jump function on, off
Jump Step'-2 Set the jump destination step. 0to 599

Loop Count' 2 Set the number of jump repetitions. g tg 999993

1 This setting is available only when the “Jump/Loop is set up” check box under “An option setup

of a step” is selected in the Sequence Creation Mode dialog box. Normally sequence steps are
executed in order from the first step, but you can use the jump function to skip steps and re-
peatedly execute a specific range of steps.
If the execution time of the jump source step (step in which the jump function is enabled by set-
ting Jump/Loop to on) or jump destination step (step specified by Jump Step) is shorter than
500 ms, the peak of the output voltage waveform of the following step may clip. If this happens,
set the execution time of the relevant steps to 500 ms or longer.

2 To set the range of steps to execute repeatedly, set Jump/Loop of the jump source step to on,
and set the Jump Step and Loop count. This will cause the steps from the jump source step to
the jump destination step to be executed repeatedly.

For example, if Jump/Loop of step 3 is set to on, Jump Step to 5, and Loop count to 3, the se-
quence steps will be executed in the following manner:0, 1, 2,3,4,5,3,4,5, 3,4, 5,6,and so on.

3 99999 represents infinity.
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A table of step settings (arranged by wiring method)

B Settings for single-phase, two-wire

Output voltage mode

Setting
AC DC AC+ DC
AC[V] Yes — Yes
DC[V] — Yes Yes
Interval [s]! Yes Yes Yes
Trans. (AC) Yes — Yes
Trans. (DC) — Yes Yes
Trig. IN Yes Yes Yes
Trig. OUT Yes Yes Yes
Output Yes Yes Yes
Frequency Yes — Yes
Trans. (f) Yes — Yes
WB No. Yes — Yes
S.Phase Yes — Yes
Start [deg] Yes — Yes
E. Phase Yes — Yes
End [deq] Yes — Yes
Pri. phase Yes — Yes
Stat. OUT Yes Yes Yes
Outp. Imp. Yes Yes Yes
Outp. Imp. [%] Yes Yes Yes
Jump/ Loop? Yes Yes Yes
Jump Stop? Yes Yes Yes
Loop Count? Yes Yes Yes
1 Depending on the time unit that you specified in sequence creation mode (s, ms, min, or h), the in-

terval in the worksheet is set to Interval [s], Interval [ms], Interval [min], or Interval [h].

2 This setting is available only when the “Jump/Loop is set up” check box under “An option setup of a
step” is selected in the Sequence Creation Mode dialog box.
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B Settings for single-phase, three-wire

Output voltage mode

Setting

AC DC AC+ DC
ACU[V] Yes — —
ACVI[V] Yes — —
DC[V] — Yes —
Interval [s]' Yes Yes -
Trans. (AC) Yes — —
Trans. (DC) — Yes —
Trig. IN Yes Yes —
Trig. OUT Yes Yes —
Output Yes Yes —
Frequency Yes — —
Trans. (f) Yes — —
WB No. Yes — —
S.Phase Yes — —
Start [deg] Yes — —
E. Phase Yes — —
End [deq] Yes — —
Pri. phase Yes — —
U offset Yes — —
U offset [deg] Yes — —
U offs. ramp Yes — —
UV phase Yes — —
UV [deq] Yes — —
UV ramp Yes — —
Stat. OUT Yes Yes —
Outp. Imp. Yes Yes —
Outp. Imp. [%] Yes Yes —
Jump/ Loop? Yes Yes -
Jump Stop2 Yes Yes —
Loop Count? Yes Yes -
1 Depending on the time unit that you specified in sequence creation mode (s, ms, min, or h), the in-

terval in the worksheet is set to Interval [s], Interval [ms], Interval [min], or Interval [h].
2 This setting is available only when the “Jump/Loop is set up” check box under “An option setup of a
step” is selected in the Sequence Creation Mode dialog box.
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B Settings for three-phase

Output voltage mode

Setting
AC DC AC+ DC
ACU[V] Yes — —
ACV[V] Yes — —
ACWI[V] Yes — —
Interval [s]’ Yes - -
Trans. (AC) Yes — —
Trig. IN Yes — —
Trig. OUT Yes — —
Output Yes — —
Frequency Yes — —
Trans. (f) Yes — —
WB No. Yes — —
S.Phase Yes — —
Start [deg] Yes — —
E. Phase Yes — —
End [deg] Yes — —
Pri. phase Yes - —
U offset Yes — —
U offset [deg] Yes — —
U offs.ramp Yes — —
UV phase Yes — —
UV [deg] Yes — —
UV ramp Yes — —
UW phase Yes — —
UW [deq] Yes — —
UW ramp Yes — —
Stat. OUT Yes — —
Outp. Imp. Yes — —
Outp. Imp. [%] Yes — —
Jump/ Loop? Yes - -
Jump Stop? Yes - -
Loop Count? Yes - -
1 Depending on the time unit that you specified in sequence creation mode (s, ms, min, or h), the in-

terval in the worksheet is set to Interval [s], Interval [ms], Interval [min], or Interval [h].
2 This setting is available only when the “Jump/Loop is set up” check box under “An option setup of a
step” is selected in the Sequence Creation Mode dialog box.
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Creating and editing steps using the mouse

In the Graph window, you can create steps by drawing lines with the mouse.

The settings that you can specify in the Graph window are output voltage, voltage transition (volt-
age change), and step execution time (interval).

You can change the Y-axis display. However, be sure to display voltage while creating steps. For
details on how to change the display, see “Changing the display item in the graph window” on
page 30.

You can also preview the sequence that you are working on. For details, see “Previewing a
sequence”on page 34.

Graph window Step-division line

| At - it ¥ et /

Drag

Move the pointer over The step is confirmed.
the Y-axis.

m « If the wiring method is single-phase, three-wire or three-phase and the output voltage mode is set to AC,
- you must create steps one step at a time. You cannot draw the next step until you have finished drawing
all the phases of the present step. (You cannot enter the steps continuously for a given phase.)
« To change the graph scale, see “Changing the graph scale”on page 27.
+ To changethe step interval unit, see “Changing the interval (step execution time)”on page 29.

1 Move the mouse pointer over the Y-axis.
The pointer becomes a crosshair, and a voltage is displayed.

2 Drag the pointer to the time and the voltage that you want to set.
The setting is confirmed, and the step settings are entered in the first row of the Worksheet
window.

This completes the creation of step 1.

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 pointer becomes a
crosshair, drag the mouse pointer to the point that corresponds to the time
and the voltage that you want to set.

The setting is confirmed, and the step settings are entered in the first blank row of the Work-
sheet window.

Repeat this procedure until you have set all the steps.

Changing the graph scale
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You can change the Graph window’s X-axis and Y-axis scales.

On the Graph menu, click Scale. Or, click Lf_“__-_" on the toolbar. The Scale dialog box appears. You
can also right-click in the Graph window, and click Scale to display the Scale dialog box.

H-axis
Auto
B Maximum Time: L = Number of scale lines: § 2
Minimum Time: 0 2 [_] Dot
‘f-axis
Auta
@ Maximum Value: 100 = Mumber of scale lines: § &
@ Minimum Vale: 0 - () Dot

0K

If you select the Maximum Time, Maximum Value, or Minimum Value check box, the auto scale fea-
ture will be enabled. This feature automatically updates the scale values to the appropriate values
when you enter values to set a step or when you open a saved file.

If the auto scale feature 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 the auto
scale feature is enabled. To update the scale, on the Graph menu, click Update Auto Scale.

Changing the set voltage

[ TerprGeneneen =8 Fon ]

M
0300

—-

Drag 1

000

0100 100

1 Double-click 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.
The setting changes accordingly.
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Changing the interval (step execution time)

[ Graph - Sequencel o= =

m&\ﬂf] 4_ _>

Drag

00

0000 100 &

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.

Move the pointer over the black square.
The pointer changes to a double arrow.

Drag the pointer left or right to the value that you want to change to.
The setting changes accordingly.

Changing an AC voltage or DC voltage transition (step or ramp)

1
2

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

Right-click to display a shortcut menu. Click Transition and then Ramp or Step.

The transition of the selected step changes accordingly.

Deleting a step

1

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

Right-click to display a shortcut menu. Click Delete.
The step is deleted.

29



30

Creating Sequence Steps

Changing the display item in the graph window

You can change the display item in the graph window.

The graph’s Y-axis display can be changed to voltage (V), frequency (Hz), starting phase angle (deg),
or phase difference (deg). By default, the Y-axis displays voltage. The X-axis always displays the time.
When creating a step in the Graph window, be sure to set the Y-axis display to voltage. To change the
display item, right-click in the Graph window, and select the item. Select voltage, frequency, starting
phase angle, or phase difference.

You cannot select multiple items at the same time.

Transition 4
Delete
B __Displa\.r item |E Voltage
Hlll | vertical Axis Frequency
_0_ X-axis Scale Lines Start phase angle
T y-axis Scale Lines | Phase difference
i b= : Scale...
Color... »

Resolution of time peried  »
Resolution of setting value »

Draw sequence by step

Update Auto Scale F5

B How to view the graph when the Y-axis is set to starting phase angle or phase
difference

When the Y-axis is displaying the starting phase angle, the absolute position of each phase is
displayed.

When the Y-axis is displaying the phase difference, the phase difference between each phase
is displayed.

Example The figure below shows how the graphs appear when the sequence output voltage
mode is set to single-phase, three-wire and the starting phase, UV phase, sudden phase
change, and U phase offset of steps 0 to 3 are set as shown in the following table.

U
S. Start U U uv .
Phase [ded] offset offset [deg] r(;fnfsﬁ phase UVideg]  Pri. phase
Step0  FIXED 0 off 0 off on 120 off
Step1  FIXED 90 off 0 off on 120 on
Step2  FIXED 180 off 0 off on 150 off
Step3  FIXED 180 off 0 off on 110 off
m When the Y-axis display is set to m When the Y-axis display is set to
Start phase angle Phase difference

Drawn based on the starting Drawn based on the starting

phase angle and U phase offset phase angle, U phase offset,
and sudden phase change

£ o S
0
<] JE—
0 -90 ---o--oe-
Step 0 {Step 1 {Step 2 |Step 3 Step 0 {Step 1 i{Step 2 {Step 3

Drawn based on the starting Drawn based on the starting

phase angle and U-V phase phase angle, U-V phase

difference difference, and sudden phase

330 cceeoones change

240 — 0
80 b
290 T

A S N - 20 S1p 01 step 1 Step 2 Step 3

0

Step 0 iStep 1 iStep 2 iStep 3
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Creating and editing steps by entering values

In the Worksheet window, you can create steps by entering values for the settings.

The displayed settings vary depending on the settings specified in the Sequence Creation Mode
dialog box (see “A table of step settings (arranged by wiring method)” on page 24). For details on
each setting, see “Step settings”on page 17.

fle  fww Graph Workghest Segence  Jool  fimdow  Help
D@ L[0]iwn - w e T

@ Bl erkahen - Data Count:] [-obmd o
G D Tl [y T e
(1] T S B T ; =

L

1) []
1304 H % =m o FREF

e = i

“am o -l
Wi PR AL soten 1 e Wos | scemds— A€ vohops Limge =
B Worksheet - Data Count:3 == =
Timels] [ACIVI  [Intervalls] [Trans{AG) | Trie. N [Trie. OUT [Ouiput | Frequency [Transif) [WE Mo, [S.F o St 0
1 1400 0100 1400 Step off off an 5000 Step T FRE €p
2 0600 0.200 0:200| Ramp off off an 50.00 Step (| FRE" < Step 1
3 1.000 0.200 0400 Step off off on 50.00 Step 0|FRE - Step 2

T

i
|
|
You cannot edit the Time column. '

To preview the sequence that you are working on, see “Previewing a sequence” on page 34.

INOTE)

« Thefirst row of the worksheet is step 0. Enter data in order, starting from step 0. The voltage transition and

frequency transition of step 0 are fixed to Step. You cannot change them to Ramp.

« Time[s] represents the cumulative time from step 0. It is automatically calculated, so you cannot change it.

If phase wait time is created as a result of setting starting phase angles or ending phase angles, the actual
cumulative time will not match the cumulative time shown in Time [s]. For details on phase wait time, see
“Setting the phase”on page 19.

« Values that have been entered in cells cannot be deleted. To delete them, delete the entire step.
+ You can cancel the entering or editing of a cell’s value by pressing Esc.
« To set WB No. to a value different from the default value of 0, you must create, save, and transfer an arbi-

trary waveform in advance. For details, see “Creating and Transferring Arbitrary Waveforms”on page 62.

« The settings are transferred to the PCR-LE only when values are assigned to all the step settings.

SD011-PCR-LE

1 Set the voltage.
Click the AC[V] or DC [V] cell, enter a value, and press Enter.

2 Set the voltage transition.
Double-click the Trans. (AC) or Trans. (DC) cell, select Step or Ramp from the list, and press
Enter.
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3 Set the execution time (interval).

Click the Interval [s] cell, enter a value, and press Enter.

4 Configure the other settings.
When you set the voltage, voltage transition, and execution time (interval), all other settings
are automatically set to their default values. To change them, click the cells and enter values,
or double-click the cells and select the values from the lists.

WE\ - If you select one or several voltage or frequency cells and right-click and then select Volt-
age, Frequency Replaced, a Voltage, Frequency Replaced dialog box appears. Enter a new
value and click Replace to collectively overwrite the values of the selected cells.

- Ifyouright-click a cell and select Trigger waiting step addition, a trigger wait step is added
below the selected cell.

B Default step setting values

Trig. IN off End [deg] 0 UW [deg] off
Trig. OUT off Pri. phase off UW ramp off
Output on U offset off Stat. OUT 240
Frequency 50.00 U offset [deg] 0 Outp. Imp. off
Trans. (f) Step U offs. ramp off Outp. Imp. [%] off
WB No. o' UV phase off Jump/Loop? off
S.Phase FREE UV [degP3 180/120 Jump Step? 1
Start [deg] 0 UV ramp off Loop Count?

E. Phase FREE UW phase off

1 The sinusoid waveform (waveform bank number 0) is standard.
To select a value different from 0, you must create, save, and transfer an arbitrary waveform in
advance.

2 This setting is available only when the “Jump/Loop is set up” check box under “An option setup
of a step” is selected in the Sequence Creation Mode dialog box.

3 The default value is 180° for single-phase, three-wire output and 120° for three-phase output.

SDO11-PCR-LE



SD011-PCR-LE

Creating Sequence Steps

Copying and inserting a step

1

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

On the Worksheet menu, click Copy. Or, right-click, and then click Copy.
The step is copied.

Click a cell in an existing step to specify the copy destination.
The copied step is inserted before the selected step.

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

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

Deleting a step

1
2

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

On the Worksheet menu, click Delete. Or, right-click, and then click Delete.
The selected step is deleted.

When you delete a step, the contents of the step are copied to the clipboard. Therefore, if you insert
a step immediately after deleting a step, the deleted step will be inserted.

Keyboard shortcuts

To copy a step, select a cell and click C or Ctrl+C. To insert a step, select a cell and click V or Ctrl+V.To
delete a step, select a cell and click D or Delete. Press Z or Ctrl+Z to undo the last edit. For all of
these operations, a confirmation dialog box is displayed before the operation is actually carried out.
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Previewing a sequence

0000000000000 0000000 0000000000000 0CCOCCFCOCCOOOCOOOPOPCOPOPOPOPOCOOPOPOPOPOPOPOPOPQOPTOQOPQOPTOTPTQOPTQTTYTS

You can view the sequence that you are working on in the Sequence Preview dialog box. To display
the Sequence Preview dialog box, on the View menu, click Sequence Preview.

Click Prev or Next to move
to the boundary line
of the previous or next step.

Click a display span button to If you change the content of a step
change the tlmle axis display span. while the prewew is open, click Update.
Telw w ) wnn] re i :: m—The peak values

— — of U, V, and W
iu .\.I' .W’ [ =W (W=D phases are
displayed.
i1}
*N f""!/\a /f‘w’ V “aﬂ\ AATATATA f\‘.fﬂ‘x' AAATAY { Y \ i'r‘
I'I, HII/ \ I.I il |||| Il||I I||I I|,J| || \ ,'llll A / >I|. ll II’[J ll.r .'i\l '\.'I
i Y { RORS AVRYRY RV f\ |*.'l|l"'f"¥"'[.""‘|“i|;'"|I--|I'---+---1IIJ |‘J|,
VY VV VYV VYV YV Y VYUYV VYV VYTV .
50 0 0 ;\\.(."'ll".:!ﬁ\[.{\.ﬂflf\"}"l { — The selected items
2l AMAMNANNAANANAANAANAANAANANNANANN / AAL are displayed on
00 2090 () the graph.
Step 0

Move the cursor over the line to display
the voltage (V) and time (ms) at that point.

B Changing the time axis scale

To change the time axis scale (display span), use the display span buttons (50, 100, 200, 400,
800, and 1000) or the Time-axis scale change dialog box. To display the Time-axis scale
change dialog box, right-click on the graph, and select Scale.

Time-axis scale change

After entering a value (1 ms to 600 000 ms), click Set.
The time axis display span changes, and Scale [ms]
appears next to the display span buttons.

1ms~600000ms

200 [ms] Set

B Moving to step boundaries
Click Prev or Next to move to the boundary line of the previous or next step.
B Changing the display item

To change the display item (U, V, W, U-V, U-W, or W-U), right-click on the graph and select the item,
or select a display item check box above the graph.

B Changing the display item color

Right-click on the graph to select the item, and specify the color. You can change the color of the

line (U/DC, V, W), U-V, U-W, and W-U), step boundary line, background, XY-axes, and XY-axis scale
lines.

NOTE « IfS. Phase of step O is set to FREE, the starting phase angle of step 0 is displayed as 0° in the sequence pre-
view graph.
« IfE.Phase of the step is set to FIXED and End [deg] is set to 0°, one excessive period of the step may be out-

put depending on the interval (step execution time) setting. (One such example is when the frequency is
setto 50 Hzand the interval is set to an integer multiple of 20 ms.)
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Saving and Loading a Sequence

After you have created a sequence, save the data to a file.

Saving a sequence

The first time that you save a file, on the File menu, click Save As. Specify the file name. The file
name extension is “wvy.”

To overwrite a file that you have already saved, on the File menu, click Save. Or, click on the
toolbar.

B Viewing saved data

You can use Notepad to view saved data.

. ] X
= Wavylwvy b4 +

File  Edit  View ]
ac 1 [ @ [ o

1. 880 @. 100 a 50 .08 a8 a @
2.000 0.200 1 50.80 @ a [
2,800 Q. 400 (] 50.00 2] a @

Ln1, Col1  100% Wincows (CRLF

By default, data is saved as tab-separated values. You can change this to comma-separated
values if you like.

For the procedure, see “Changing the file format of sequence data” on page 60.

The first line contains the conditions common to all steps, which was specified in the
Sequence Creation Mode dialog box.

Column 1 Output voltage mode AC: AC voltage, DC: DC voltage,
ACDC: AC+DC voltage
Column 2 Time unit ms: milliseconds, s: seconds,

min: minutes, h: hours

Column 3 Arbitrary waveform availability ~ 0: arbitrary waveform not available,
1: arbitrary waveform available

Column 4 Voltage range 0: Lrange, 1: Hrange

Column5 Wiring method 0: 1P2W, 1: TP3W, 2: 3P, 3: 1P3W (2P)

The second and subsequent lines contain settings of individual steps.
The contents vary depending on the output voltage mode and wiring method.
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Saving and Loading a Sequence

B AC voltage mode (1P2W)

Column 1 AC voltage Unit: V
Column2  Time interval The unit is shown in row 1.
Column3  ACvoltage transition 0: step, 1:ramp
Column4  Frequency Unit: Hz
Column5 Frequency transition 0:step, 1:ramp
Column6  Trig. OUT 0: off, 1: on
Column7  Trig.IN 0: off, 1: on
Column8  Output 0: off, 1:0on
Column9  Arbitrary waveform number 0to63
Column 10 Arbitrary waveform file name’ arb file name
Column 11  Starting phase angle control 0: FREE, 1: FIXED
Column 12  Starting phase angle Unit: degrees
Column 13 Ending phase angle control 0: FREE, 1: FIXED
Column 14  Ending phase angle Unit: degrees
Column 15  Pri. phase 0: off, 1: on
Column 16  Status signal output 0: off, 1: on
Column 17  Output impedance 0: off, 1: on
Column 18  Output impedance value Unit: %
Column 19 jymp/ Loop? 0:off, 1:on
Column 20 jymp Step? 0to 599
Column 21 | 50p Count? 010 99999

1 The arbitrary waveform file name assigned to the specified waveform number in the list

of waveform banks (See “Displaying the Waveform View” on page 71).
2 This setting is saved only when the “Jump/Loop is set up” check box under “An option
setup of a step” is selected in the Sequence Creation Mode dialog box.
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B ACvoltage mode (1P3W)

Saving and Loading a Sequence

Column1  ACvoltage (U phase) Unit: V
Column2  ACvoltage (V phase) Unit: V
Column3  Time interval The unit is shown in row 1.
Column4  ACvoltage transition 0: step, 1: ramp
Column5  Frequency Unit: Hz
Column6  Frequency transition 0: step, 1: ramp
Column7  Trig. OUT 0: off, 1: on
Column8  Trig.IN 0: off, 1: on
Column9  Output 0: off, 1: on
Column 10 Arbitrary waveform number 0to 63
Column 11 Arbitrary waveform file name (U phase)'  -arb file name
Column 12 Arbitrary waveform file name (V phase)!  -arb file name
Column 13 Starting phase angle control 0: FREE, 1: FIXED
Column 14 Starting phase angle Unit: degrees
Column 15 Ending phase angle control 0: FREE, 1: FIXED
Column 16 Ending phase angle Unit: degrees
Column 17 Pri. phase 0: off, 1: on
Column 18 U offset 0: off, 1: on
Column 19 U offset angle Unit: degrees
Column 20 U phase transition 0: off, 1: LEAD, 2: LAG
Column 21 UV phase 0: off, 1: on
Column 22 UV phase angle Unit: degrees
Column 23V phase transition 0: off, 1: LEAD, 2: LAG
Column 24 Status signal output 0: off, 1: on
Column 25 Outputimpedance 0: off, 1: on
Column 26 Outputimpedance value Unit: %
Column 27 jump/ Loop? 0: off, 1: on
Column 28 jymp Step? 0to 599
Column 29 | 50p Count? 0to 99999

1 The arbitrary waveform file name assigned to the specified waveform number in the list of

waveform banks (See “Displaying the Waveform View” on page 71).
2 This setting is saved only when the “Jump/Loop is set up” check box under “An option
setup of a step” is selected in the Sequence Creation Mode dialog box.
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Saving and Loading a Sequence

B ACvoltage mode (3P)

Column1 ACvoltage (U phase) Unit: V

Column2 ACvoltage (V phase) Unit: V

Column3 ACvoltage (W phase) Unit: V

Column4 Time interval The unit is shown in row 1.
Column5 ACvoltage transition 0: step, 1: ramp
Column6 Frequency Unit: Hz

Column7 Frequency transition 0: step, 1:ramp
Column8 Trig. OUT 0: off, 1: on
Column9  Trig.IN 0: off, 1: on

Column 10 Output 0: off, 1: on

Column 11 Arbitrary waveform number 0to 63

Column 12 Arbitrary waveform file name (U phase)’ arb file name
Column 13 Arbitrary waveform file name (V phase)' arb file name
Column 14 Arpitrary waveform file name (W phase)!  -arb file name
Column 15 Starting phase angle control 0: FREE, 1: FIXED
Column 16 Starting phase angle Unit: degrees
Column 17 Ending phase angle control 0: FREE, 1: FIXED
Column 18 Ending phase angle Unit: degrees
Column 19 Pri. phase 0: off, 1: on

Column 20 U offset 0: off, 1: on

Column 21 U offset angle Unit: degrees
Column 22 U phase transition 0: off, 1: LEAD, 2: LAG
Column 23 UV phase 0: off, 1: on

Column 24 UV phase angle Unit: degrees
Column 25 V phase transition 0: off, 1: LEAD, 2: LAG
Column 26 UW phase 0: off, 1:on

Column 27 UW [deg] Unit: degrees
Column 28 W phase transition 0: off, 1: LEAD, 2: LAG
Column 29 Status signal output 0: off, 1: on

Column 30 Output impedance 0: off, 1:on

Column 31 Outputimpedance value Unit: %

Column 32 jymp/ Loop? 0: off, 1:on

Column 33 jymp Step? 0to599

Column 34 0to0 99999

Loop Cou nt?

1 The arbitrary waveform file name assigned to the specified waveform numberin the list
of waveform banks (See “Displaying the Waveform View” on page 71).

2 This setting is saved only when the “Jump/Loop is set up” check box under “An option
setup of a step” is selected in the Sequence Creation Mode dialog box.
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B AC+DC voltage mode (1P2W)

Saving and Loading a Sequence

Column1 ACvoltage Unit: V
Column2  Timeinterval The unit is shown in row 1.
Column3  ACvoltage transition 0: step, 1: ramp
Column4  Frequency Unit: Hz
Column5  Frequency transition 0: step, 1: ramp
Column6  Trig. OUT 0: off, 1: on
Column7  Trig.IN 0: off, 1: on
Column8  Output 0: off, 1: on
Column9 DCvoltage value Unit: V
Column 10 DC voltage transition 0: step, 1: ramp
Column 11  Arbitrary waveform number 0to 63
Column 12 Arbitrary waveform file name' arb file name
Column 13 Starting phase angle control 0: FREE, 1: FIXED
Column 14 Starting phase angle Unit: degrees
Column 15 Ending phase angle control 0: FREE, 1: FIXED
Column 16 Ending phase angle Unit: degrees
Column 17 Pri. phase 0: off, 1: on
Column 18 Status signal output 0: off, 1: on
Column 19 Outputimpedance 0: off, 1: on
Column 20 Outputimpedance value Unit: %
Column 21 jymp/ Loop? 0: off, 1: on
Column 22 jymp Step? 0to 599
Column 23 | 5op Count? 0to 99999

1 The arbitrary waveform file name assigned to the specified waveform number in the

list of waveform banks (See “Displaying the Waveform View” on page 71).
2 This setting is saved only when the “Jump/Loop is set up” check box under “An op-
tion setup of a step” is selected in the Sequence Creation Mode dialog box.
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Saving and Loading a Sequence

B DC voltage mode (1P2W and 1P3W)

Column1 DCvoltage value Unit: V
Column2 Time interval The unit is shown in row 1.
Column3 DC voltage transition 0: step, 1: ramp
Column4  Trig. OUT 0: off, 1: on
Column5  Trig.IN 0: off, 1: on
Column6 Output 0: off, 1:on
Column7  Status signal output 0: off, 1: on
Column8 Outputimpedance 0: off, 1:on
Column9  Output impedance value Unit: %
Column 10 jymp/ Loop' 0: off, 1:0n
Column 11 jymp Step! 0to 599

0to0 99999

Column 12 | 50p Count'

1 This setting is saved only when the “Jump/Loop is set up” check box under “An op-
tion setup of a step” is selected in the Sequence Creation Mode dialog box.

Loading a saved sequence

]
On the File menu, click Open. Or, click Br on the toolbar. Then select a sequence file (.wvy).

INOTE)

If you assigned arbitrary waveforms to steps in the sequence, manage the relevant arbitrary wave-

form files (.arb) along with the sequence file (.wvy) in your PC.

When Wavy recalls the sequence, if the arbitrary waveform file is not in the specified location, Wavy
may assign an unintended waveform.
For details on where arbitrary waveform files are stored, see “Changing the folder that arbitrary
waveforms are saved in”on page 61.
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Writing or Reading a Sequence

To execute a sequence, either write the sequence that you created to the PCR-LE or read the
sequence in the PCR-LE into Wavy.

Writing a sequence

1 On the Sequence menu, click Transfer. Or, click =il on the toolbar.
The Transfer dialog box appears.

2 Set the number of sequence repetitions (1 to 99999).
99999 represents infinity.

3 If the steps in the sequence that you will write to the PCR-LE contain arbitrary
waveforms, select the Write Wave check box.
If you select the check box, arbitrary waveform data assigned to steps will be written to the
PCR-LE before the sequence data is written.

Transfer %

(Repatition Count: 1 g
Bon

Write

Status: Ready

Fun B Read Wave

4 Under Write, click Run.
The sequence data that is already set in the PCR-LE will be cleared. Then, the sequence data
that you created with Wavy is written to the PCR-LE. If the Write Wave check box is selected,
waveform data will be written to the PCR-LE before the sequence data is written.

WWTE\ + The maximum number of arbitrary waveforms that can be transferred to the PCR-LE is 63.
- « Ifthere a many steps, transferring may take a while.

« Ifyou are writing to the PCR-LE when the PCR-LE output is turned on and the output voltage mode and
output voltage range in the sequence are different from the present settings on the PCR-LE, a message
appears asking whether it is okay to turn off the output. This is because the mode and range cannot be
changed on the PCR-LE when the output is on.

+ Wavy uses the list of waveform banks of the waveform view to manage the arbitrary waveforms written to
the PCR-LE waveform banks. For details on the list of waveform banks, see “Displaying the Waveform
View”on page 71.
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Writing or Reading a Sequence

Reading a sequence

1 On the Sequence menu, click Transfer. Or, click =@ on the toolbar.
The Transfer dialog box appears.

2 If the steps in the sequence that you will read from the PCR-LE contain arbi-
trary waveforms, select the Read Wave check box.

The waveform data assigned to the steps in the sequence will also be read.
Arbitrary waveform data that is read is automatically saved to files with .arb extension.

File names are automatically assigned on the basis of wiring methods and waveform bank
numbers.

For example, if the wiring method is single-phase, two-wire and the waveform bank number
is 01, the name “Wave1P2W_U_01.arb" is automatically assigned to the file and saved to the
“Arbitrary Waveform Folder” that is specified in the Wavy's Environment Setup dialog box. If a
file with the same name exists, it is overwritten.

Transfer %

Write

Repetition Count: 1 i

Pun B Write Wave

Status: Ready

Read

Run B Read Wave

3 Under Read, click Run.

INOTE]

« Ifthe voltage transition or frequency transition of step 0in the PCR-LE is set to ramp (denoted as RAMP ON
in the PCR-LE user's manual), it will be changed to Step after reading the data into Wavy.

« For details on the folder in which arbitrary waveforms are saved, see “Changing the folder that arbitrary
waveforms are saved in”on page 61.

+ Wavy uses the list of waveform banks of the waveform view to manage the arbitrary waveforms read from
the PCR-LE waveform banks. For details on the list of waveform banks, see “Displaying the Waveform
View”on page 71.
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Setting Protection Functions

Before executing a sequence, set the protection functions and current limits.

H Protection

Protection functions are available on the PCR-LE.
For the setup procedure, see “Setting the PCR-LE Protection Functions” on page 44.

Setting Description

ovp!

Set the OVP (output overvoltage protection) value.

If the output voltage exceeds the OVP setting and remains there for
approximately 1 second, the output overvoltage protection will be
activated.

UVvpP!

Set the UVP (output undervoltage protection) value.

If the output voltage drops below the UVP setting and remains there
for approximately 1 second, the output undervoltage protection will
be activated.

Detection time of OCP  Set the time that must elapse after the OCP (internal semiconductor
activation? protection) is activated before an alarm is generated. You can set this

value only in AC mode.

If you set the wiring method to single-phase, three-wire or three-phase, specify a phase voltage.
The OCP (internal semiconductor protection) protection function protects the internal semi-
conductors of the PCR-LE.

If you set the length of time that must elapse after the OCP is activated before an alarm is gen-
erated (detection time of OCP activation), an alarm will not be generated until the specified
length of time elapses even if the internal semiconductor protection is activated. This setting
can be used to prevent the alarm from being generated due to temporary overcurrent, such as
inrush current.

Normally, if the PCR-LE is used in a manner that conforms to its specifications, the internal semi-
conductor protection is not activated. However, if a temporary overcurrent—such as an inrush
current—occurs, the internal semiconductor protection function will be activated. If the inter-
nal semiconductor protection function is activated, the output voltage waveform will be dis-
torted.

B Current limit

Current limiting features are available on the PCR-LE.
For the setup procedure, see “Setting the PCR-LE current limits” on page 45.

Setting Description

Current limit Set the output current’s upper limit.

(+) peak current limit Set the positive peak current limit.

(-) peak current limit Set the negative peak current limit.

Trip ! Set whether the output is turned off when the current exceeds

the current limit.
For AC voltage, you can also set the length of time (0 sto 10 s)
that must elapse after the current limit is exceeded until the

output is turned off.2

SD011-PCR-LE

If you select the Trip check box, the output will be turned off when a current exceeding the cur-
rent limit flows. If the check box is not selected, the output voltage is controlled so that the cur-
rent does not exceed the current limit.
The output is turned off at the following times when a current exceeding the current limit flows.
For AC voltage: After the specified length of time elapses or after 10 seconds (if the length of
time is not set)
For DC voltage or AC+DC voltage: 1 second
Note that there may be a delay of approximately 0.1 seconds depending on the current mea-
surement response speed.
If the length of time until the output is turned off is specified, the output will not be turned off
until the specified length of time elapses even if a current exceeding the current limit flows for
awhile. This setting can be used to prevent the output from being turned off due to temporary
overcurrent, such as inrush current.
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Setting Protection Functions

Setting the PCR-LE Protection Functions

On the Sequence menu, click Protection Setup.
The Protection Setup dialog box appears.

Protection Setup x

Protection

OVR 00 v
uve: 00 !
Detection time of OCP activation: 0 [s]
Set
Current Limit
Gurrent Limit U Phase 0.00 Al
= 000
0.00
(+)peak current limit U Phase 000 Al OTrie
- 0 [s]
0.00
0.00 Set
(=)peak current limit U Phase 000 [a]

000

0.00

The mode which sets protection / current limit

Q4G obpc O AC+DC

Close

2 Select the mode that you will set protection and current limits for.
Select the output voltage mode (AC, DC, or AC+DC) that you specified in sequence creation
mode. Be sure to select the output voltage mode before setting the protection function
items.

NOTE To set protection functions, the PCR-LE output must be turned off.

3 Enter values in the protection function items.

Setting Unit  Value
OVP Y A value between 0.0V and 335.5 V (AC voltage)
A value between -474.1V and 474.1V (AC+DC or DC voltage)
UVP Vv A value between 0.0V and 335.5 V (AC voltage)
A value between -474.1V and 474.1V (AC+DC or DC voltage)
Detection time of s A value between 1 and 3 (settable only for AC voltage)
OCP activation Set in unit of 1-second steps.
Click Set.

The values are sent to the PCR-LE, and the settings are updated.

5 Click OK to close the Protection Setup dialog box.
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Setting the PCR-LE current limits

SD011-PCR-LE

The Protection Setup dialog box appears.

Protection Setup *

Protection
OVP: 00 v
uve: 00 v
Detection time of OCP activation: 0 [=]
Set
Current Limit
Gurrent Limit U Phase 0.00 Al
& 000
0.00
(+)peak current limit U Phase 000 A OTrip

0.00
000
(-)peak current limit U Phase 0.00
000

0.00

0 [s]

Set
(Al

0ac  ODC O AC+DC

The mode which sets protection / current limit

Close

Setting Protection Functions

On the Sequence menu, click Protection Setup.

Select the mode that you will set protection and current limits for.

Select the output voltage mode (AC, DC, or AC+DC) that you specified in sequence creation
mode. Be sure to select the output voltage mode before setting the current limit items. The
current limit setting range varies depending on the output voltage mode.

INOTE)

To set current limits, the PCR-LE output must be turned off.

B PCR-LE series

Enter values in the current limit items.
The setting range of each item varies depending on the PCR-LE model that you are using and
the output mode.

Current limit (+) peak (-) peak
AC 2 DC and AC+DC2 current limit’ current limit’
PCR500LE 0.05A to550A 0.35Ato3.85A 0.50At02200A -050Ato-22.00A
PCR1000LE 1.00Ato11.00A 0.70Ato7.70A 1.00Ato4400A -1.00Ato-44.00 A
PCR2000LE 2.00At022.00A 1.40Ato1540A 200Ato88.00A -2.00Ato-88.00A
PCR3000LE 3.00At033.00A 2.10Ato23.10A 3.00At0132.00A -3.00Ato-132.00A
PCR4000LE 4.00Ato44.00A 280At0o30.80A 400Ato176.00A -4.00Ato-176.00A
PCR6000LE  6.00Ato 66.00A 420At04620A 6.00A1t0264.00A -6.00A to-264.00 A
PCR9000LE 9.00At099.00A 630At069.30A 9.00At0396.00A -9.00Ato0-396.00 A

1
2

Applies to all output voltage modes.
Output voltage mode specified in the Sequence Creation Mode dialog box
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Setting Protection Functions

HPCR-LE2 series

Current limit

AC

DC 'and AC+DC

(+) peak
current limit

(-) peak
current limit

PCR6000LE2
Single-phase
output

6.00 A to 66.00 A

420At046.20 A

6.00 Ato 2640 A

-6.00 Ato-264.0 A

PCR6000LE2
Single-phase,
three-wire
three-phase
output

2.00At022.00A

140 Ato 1540 A

2.00Ato88.00A

-2.00 At0-88.00 A

PCR9000LE2
Single-phase
output

9.00 Ato 99.00 A

6.30At069.30A

9.00 Ato396.0A

-9.00 At0-396.0 A

PCR9000LE2
Single-phase,
three-wire
three-phase
output

3.00Ato033.00A

2.10At0 23.10A

3.00Ato1320A

-3.00At0-132.0A

PCR27000LE2
Single-phase
output

27.00At0 297.0A

18.90 Ato 2079 A

2700Ato 1188 A

-27.00Ato-1188 A

PCR27000LE2
Single-phase,
three-wire
three-phase
output

9.00At099.00 A

6.30At069.30A

9.00 Ato396.0A

-9.00At0-396.0 A

1 Only during single-phase output and single-phase, three-wire output

4 To turn off the output when the current exceeds the current limit, select the
Trip check box.
In AC mode, you can set the time that must elapse before the output is turned off.

To set the time, enter the value (0 to 10) in the box below the Trip check box, and click Set.

5 Click OK to close the Protection Setup dialog box.

Querying the PCR-LE settings

Click Read to read the protection and current limit settings that are currently set on the con-
nected PCR-LE.

The values are displayed, and “The mode which sets protection/current limit” is set to the
output voltage mode on the PCR-LE.

SDO11-PCR-LE



A Iy
Executing a Sequence

After you have finished creating and transferring the sequence and setting the protection func-
tions, you are ready to execute the sequence.

NOTE To save the monitor data, configure it before running the sequence.
For details, see “Saving Monitored Data” on page 54.

On the Sequence menu, click Run. Or, click =& on the toolbar.
The Run dialog box appears. The figure below shows an example for a single-phase output.
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« To turn off the output automatically when the sequence finishes executing, when
the sequence is aborted, or when a protection function is activated, select the “Out-
put OFF when End/Stop” check box.

« If you want to accurately control the time when the output is turned off, add a step
for turning it off at the end of the sequence.

2 Click Run.
The sequence starts.
The green marker 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 marker may be off by a
large amount.
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You can change this display to a bar display. For the procedure, see “Execution position dis-
play” on page 50.
To abort a sequence that is running, click Stop.
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Executing a Sequence

If a step whose Trig. IN has been set to on exists, the sequence will pause before executing
the step. To resume the sequence, click Continue.

PAUSE
stop

While the sequence is paused,
the Run button changes to Continue.

During test execution, the menus and toolbar are disabled. In addition, the Run dialog box
cannot be resized. You can change the size of the Run dialog box when a sequence is not run-
ning.

3 To manually turn off the output, click OFF under “Output OFF when End/Stop.”
When a sequence is running, OFF is disabled.

Changing the setting graph display item

You can change the display item on the setting graph.

The graph’s Y-axis display can be changed to voltage (V), frequency (Hz), starting phase angle (deg),
or phase difference (deg). By default, the Y-axis displays voltage. The X-axis always displays the time.
To change the display item, right-click in the Graph window, and select the item. Select voltage, fre-

quency, starting phase angle, or phase difference.
You cannot select multiple items at the same time.

Display item “ v| Voltage
['v] vertical Axis Frequency
v_ X-axis Scale Lines Start phase angle
1 Y-axis Scale Lines Phase difference
Scale...
Color... 4

For details on how to view the graph when the Y-axis is set to starting phase angle or phase differ-
ence, see “How to view the graph when the Y-axis is set to starting phase angle or phase difference”
on page 30.

For details on changing the scale, see “Changing the X-axis and Y-axis scales” on page 58.

Information displayed during execution

Range Displays the range.

Mode Displays the output voltage mode specified in the Sequence Creation Mode dia-
log box.

Count Displays the present iteration.

Step Displays the number of the step that is being executed.

Elapsed Time  pijsplays the elapsed time since the sequence execution started.?

Measured Displays the items (current, voltage, active power, reactive power, and power

values factor)3 that are selected under “Select Items to be Monitored” in the Monitor
Setting dialog box.

1 If the sequence is paused (in a trigger wait state), the number of the step before the step in which
Trig. IN is set to on is displayed.

2 This display may be slightly different from the actual elapsed time.

3 For details, see “Displaying Monitors” on page 50.
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Executing a Sequence

B Status indicators

The sequence run dialog box shows one of the following status indicators.

Standing by.

Standby

The sequence is running.

The sequence is paused.

The sequence has been completed.

The Stop button has been clicked.

E rror A communication error has occurred. Check the interface settings.

UV F A protection function (UVP, OVP, OCP, O.L.2, OHP, or emergency
stop?) has been activated.

(UVP example)
1 The sequence will pause before a step whose Trig. IN has been set to on.
2 Over Load
3 If a PCR-LE protection function (emergency stop) is activated and an alarm is generated,

you can clear the alarm using the direct control dialog box. For details, see “Clearing
alarms” on page 76.

If you run a long sequence, the data displayed on the real-time monitor graph increases. You can
reduce the load on your PC by setting the maximum number of data entries. Setting this number
will not affect the monitored data that is saved.

For details on setting the maximum number of data entries, see “Setting the maximum data size”
on page 57.
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Displaying Monitors

You can display monitored values and monitor graphs in the sequence run dialog box.

Displaying output values in the Run dialog box

00000000 00000000 000000000000 0000 000000000000 000OC°CCPTCTCPITITOPITIOITIPIOTIOIOPITIPOPIQOPITIPTOPOPTYYTY

3

On the Sequence menu, click Monitoring Setup. Or, click g on the toolbar.
The Monitor Setting dialog box appears.

Monitoring Setup

Fum Stata Dicplay
O Borker] Ofs

Select Bems fo be Montored
B Gurrent
B voltage
B Active Powar  (
B Beactive Power  (
8 Power Factor (

Monitor intervat 500 5 [ms]

Phgas Volaga Lra Violtage ) B Monitor Graphical Raprassntation
B Cyrent
B Vohaer

B Reactive Power

Total Vaks )
Total Vb )

Tatal Vake )

Save Fils
Ote
OYes
Eolder:
C¥Userc¥Pubhc¥ Documents ¥y Porle¥

Unit of Elapsed Time for Cutput w0 Fils
OEIE
O lemins] (H)

for Saved Data Option
[ Data right before Fun
() [uate Immexdiatoly after End/Stop

Gancel

Under Select Items to be Monitored, select the items that you want to display
the output values of.

The available items are current, voltage, active power, reactive power, and power factor.

You can select multiple items.

For single-phase, three-wire output or three-phase output, you can also select Phase Voltage,
Line Voltage, and Total Values. If you select the total values for active power, reactive power, and
power factor, the total of each phase will be displayed.

Click OK.
The Run dialog box will display the output values for the selected items.

B Execution position display

The sequence’s execution position display can be set to marker display or bar display.

To change it, set Run State Display to Marker or Bar.

Monitoning Setup

Pun State Disploy

O Mker O Bar

Salect femz to be Monitored

B Curent Monitor infervat 500 % [msl
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Displaying Monitors

Displaying the real-time monitor graph

On the Sequence menuy, click Monitoring Setup. Or, click g on the toolbar.
The Monitor Setting dialog box appears.

Monitoring Setup

Fum Stata Dicplay
O Borker] Ops

Select Bems fo b Montored
Moniter intervat 500 % [ms]
B Gurrent —

B voltage { O Phgze Voltags L Voltags ) {8 Monitor Graphical Reprazeniation
B Active Power (| Total Viaks ) B Curent

B Beoctive Power (| Total Vaks ) B Vohaee

8 Power Factor (| Total Vsl ) B Reactive Poper

Save File
(8]
[ 375
Eolder:
C:¥Users¥PUbLCY Documents¥WaryPorls¥ -

Unit of Elapsed Time for Cutput 1o Fils for Saved Data Option
Okl [ Data right before Fun
O emns] (H) [ ks Immediately aiter End/Stop

oK Cancel

2 Select the Monitor Graphical Representation check box, and select the display
items (current, voltage, and active power).

3 Click OK.
The Monitor Graph tab and Setting/Monitor Graph tab will be added to the Run dialog box.
Move your mouse pointer over the graph to display the monitored values.

NOTE For single-phase, three-wire output and three-phase output, the Setting/Moni-
tor Graph tab does not appear.

Click the tabs to switch between the different graphs.

Seftieg Craph  Monitor Graph  SettiegMoniter Cragh
Fange (L7 Mode [ AD

10000041110 0000V1/10.0060w) o 1 2
Ster 2
fee? 1 00:00:08 e
vaisee 60005 ™
ouret =0.011 W
%0005 W
e /0660 i
i | 0.008

‘Running
o]
(10 w000 el

Monitor graph
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Changing the real-time monitor graph scale

You can change the X-axis and Y-axis scales of the real-time monitor graph.

To change the scales, right-click the real-time monitor graph, and click Scale to display the Scale
dialog box.

Kmants
At
Min time: 0 27 5] Bieime] W0 2[5
O Roll mods
) Hormal e rolling within the specified ranee 30 Bl
Y-mivis
Huto Auta
") Min cument 1] & [l B Max cument 1] & [A]
OMn votage: 0 ¢ M BMa: votaee 10 #H M
_|Min power. ] & Wl B Max porer 1] & W
ok | Gancel

If you select the Max time, Max current, Max voltage, Max power, Min current, Min voltage, or Min
power check box, the auto scale feature will be activated. This feature updates the scale values in
accordance with the monitored values.

If the auto scale feature is disabled, monitored values that are outside of the range are not dis-
played on the graph.

B When the auto maximum time scale is enabled
When the auto maximum time scale is enabled, you can select roll mode or normal mode.

« Roll mode

The minimum and maximum times of the X-axis are scrolled at the same time. The display
range is defined by subtracting the minimum time setting from the maximum time setting.

« 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 amount of time that the
graph will be scrolled by is determined by subtracting the minimum time setting and the set
scroll time from the maximum time setting.

For example, if the minimum time is set to 0 seconds, the maximum time is set to 23 seconds,
and the scroll time is set to 10 seconds, the amount of time that the graph will be scrolled by is
23-0-10=13 seconds.

INOTE

For single-phase, three-wire output and three-phase output, if you select normal mode, the “Scroll-
ing within the specified range” check box is always selected (you cannot clear the check box).

The range of scroll time that you can specify is 4 s to 3600 s for single-phase, two-wire output and
4 sto0 600 s for single-phase, three-wire and three-phase outputs.

Changing the time unit of the real-time monitor graph

You can change the time-axis unit (s or h:min:s) of the real-time monitor graph.

Right-click the real-time monitor graph to display a menu. To set the unit to seconds, click X-axis
Unit and then “s.” To set the unit to hours:minutes:seconds, click X-axis Unit and then “h:min:s.”
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Changing the monitoring interval

You can change the monitoring interval.

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

The Monitor Setting dialog box appears.

Monitoring Setup

Fum Stata Dicplay
O Borker] Ofs

Select Bems fo b Montored

C¥Userc¥Pubhc¥ Documents ¥y Porle¥

Uit of Elapoed Time for Output 10 Fils for Saved Dita Option
OLlE
O lemins] (H)

[ Data right before Fun
(0 Dot Immedintaty after End/Stop

2 Set Monitor interval.

itor intervak 500
W rant (e e
B Voltsgs (O Phygza Voltaga Lra Violtage ) B Monitor Graphical Raprassntation
B Active Power (| Total Viaks ) B Curent
B Beoctive Pomer (1 [ Total Vb ) B Voltaee
8 Power Factor (| Total Vsl ) B Reactive Poper
Save File
Ote
OYes
Eolder:

Monitor interval range: 200 ms to 600 000 ms for single-phase, two-wire output

500 ms to 600 000 ms for single-phase, three-wire output or

three-phase output

3 Click OK.

SD011-PCR-LE

53



54

Saving Monitored Data

If you want to save monitored data, be sure to set it before you execute the sequence.

On the Sequence menu, click Monitoring Setup. Or, click g on the toolbar.
The Monitor Setting dialog box appears.

Monitoring Setup

Fun State Dicplay
O Barker| Ops

Select Bems fo be Montored
B Gurrent Monitor intervat 500 5 [ms]
B Voltsgs (O Phygza Voltaga Lra Violtage ) B Monitor Graphical Raprassntation
B Active Power (| Total Viaks ) B Curent
B Beoctive Pomer (1 [ Total Vb ) B Voltaee
8 Power Factor (| Total Vsl ) B Reactive Poper

Save Fils
(8]
Oes
Eolder:
C¥Userc¥Pubhc¥ Documents ¥y Porle¥

Uit of Elspaad Time for Cutput 10 Fils fow Saved Dita Option
OLlE () Data right befcae Run
O emns] (H) [ ks Immediately aiter End/Stop

OK Cancel

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

The file name will be a concatenation of the output voltage mode and the execution start date
and time followed by the extension.

You can change the file name extension (the default is .txt).

Select the unit of the elapsed time that is output to the file.
Select [s] or [h:min:s].

[s]: Seconds

[h:min:s]: Hours, minutes, seconds

If necessary, set the save data options.

If the “Data right before run”check box is selected, the monitored values before sequence execu-
tion (monitored 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 when the sequence is
completed or aborted will be written at the end of the saved data.

Click OK.
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B Viewing saved data

You can use Notepad to view saved monitored data.

§ AC_06-15-23_11-46-57.txt x =
File Edit View

hime[s] Current[A] Voltage[V]
0.506 9.011 9.133 0.001 a.
1.018 9.011 e.133 9.001 %]
1.522 9.011 lee.e13 0.010 1
2.082 9.011 1ee.013 0.010 1
2.524 9.011 1ee.013 0.010 1
3.032 9.011 lee.e12 @.011 1.
3.540 9.011 lee.e12 0.011 1
4.101 2.011 70.812 0.000 a
4.531 9.011 70.812 ©.000 a.
5.047 9.011 5@.ee6 .03 a.
Ln1, Col1 100% Windows (CRLF)

oee

.00
.lee
.1e0
.lee

1ee

.1ee
779

779
550

= a

Power [W]

1.e0@ =
.00 =
.09 =
.ee9 =
.09 =
.e1e =
.01e =
. 0eR =
.0ee =
.0as =

=

000 0000 ®

UTF-8

X

o

Saving Monitored Data

By default, data is saved as tab-separated values. You can switch from tab separation to comma

separation.

For the procedure, see “Changing the file format of monitored data” on page 60.

For single-phase, three-wire output

For single-phase, three-wire output, monitored data for the U and V phases is saved to a file.

For three-phase output

For three-phase output, monitored data for the U, V and W phases is saved to a file.
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Other Settings

- Setting the mouse resolution used to set steps (page 56)

« Always using the voltage transition mode when using the mouse to set steps (page 56)
« Setting the maximum data size (page 57)

- Changing the graph properties (page 57)

+ Changing the file format of sequence data (page 60)

- Changing the file format of monitored data (page 60)

+ Changing the window design (page 60)

« Changing the folder that arbitrary waveforms are saved in (page 61)

- Changing the display format of the Graph and Worksheet windows (page 61)

Setting the mouse resolution used to set steps

0000000000000 0000000000000000000000000O0C0O0C0COCOCFCCOCOOCOPOPCOCOIOPOCOCPOIOPCOCOCOIOPOTCPQOPOTOQTCTYS

You can set the mouse resolution used to set steps in the Graph window.

B Setting the time interval resolution

Right-click in the Graph window, click “Resolution of time period” and then the resolution that
you want to use (Default, 1st digit of integer, 1st digit of decimal place, or 2nd digit of decimal
place).

B Setting the value resolution

Right-click in the Graph window, click “Resolution of setting value”and then the resolution that
you want to use (Default, 1st digit of integer, 1st digit of decimal place, 2nd digit of decimal
place, or 3rd digit of decimal place).

Always using the voltage transition mode when using the
mouse to set steps

0000000000000 00000000000000000000000°00C0C°CKCOCCCCCQOCOCOOCOIOPOCOCOCPOIOPOCOCOIOQOOTCOCOQOPOQOOQTCTYS

You can set the voltage transition mode that is used when you are using the mouse to set steps in
the Graph window to “Step.”

Right-click in the Graph window, and then click “Draw sequence by step.”
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Setting the maximum data size

If you run a long sequence, the data displayed on the real-time monitor graph increases. This will
increase the load on the PC, which may cause errors. To prevent such errors, set the maximum data
size to reduce the load on the PC.

Setting this number will not affect the monitored data that is saved.

Right-click the real-time monitor graph, and click Max Data Count to display the Maximum number
of data dialog box.

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.

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

Changing the graph properties

SD011-PCR-LE

You can change the various settings related to the graph in the Graph window or the setting or
monitor graphs on the Run dialog box.

Setting the items to display (current, voltage, and power) on the mon-
itor graph

You can set which items are displayed on the real-time monitor graph.

Right-click the monitor graph, click Line Display, and then select the items that you want to display
(Current, Voltage, and Power).

Showing and hiding the step-division lines

«  Graph window

On the Graph menu, click Vertical Axis. Or, click H_l_u on the toolbar. This will show or hide the
step-division lines.
You can also right-click in the Graph window, and click Vertical Axis.

« Setting graph in the Run dialog box

Right-click the graph, and click Vertical Axis to show or hide step-division lines.
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Changing the X-axis and Y-axis scales

You can show and hide X-axis and Y-axis scales. You can also change the type of scale lines (solid or
dotted) and the number of scale lines (grid).

B Showing and hiding scales

«  Graph window
On the Graph menu, click X-axis Scale Lines or Y-axis Scale Lines to show or hide scales. Right-
click the Graph window, and then click X-axis Scale Lines or Y-axis Scale Lines show or hide
scales.

+  Run dialog box

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

B Selecting dotted lines or solid lines and setting the grid

+  Graph window

Click t:.’.“..‘...'- on the toolbar to display the Scale dialog box.

Scale X

K-axis
Auto
B Maximum Time: 60

Number of scale lines: § =

() Dat

D

Minimum Time: 0

Y-axis
Auto
8 Maximum Value: 100

Number of gcale lines: § $

() Dot

B Minimum \alue: 0

OK

Change the number of scale lines to change the grid.
Select the Dot check boxes to display scales using dotted lines.

+  Run dialog box
Right-click the graph, and then click “Number of scale lines” to display the Scale lines dialog

box.
H-axis
Number of scale lines: § 2z ) Dot
‘Y-axis
Number of scale lines: § o (0 Dot
Cancel

Change the number of scale lines to change the grid.
Select the Dot check boxes to display scales using dotted lines.
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Using the mouse pointer to set the Y-axis value

Move your mouse pointer over the real-time monitor graph to display the monitored values. If you
move the pointer over the X axis, the X-axis value is displayed. If you move the pointer over the Y
axis, the Y-axis value is displayed.

To change the value (current, voltage, or power) to display on the Y-axis, right-click the monitor
graph, and click Y-Axis Value and then Voltage, Current, or Power.

Changing the graph color

You can change the graph colors used on Graph window or the Run dialog box.

To change the graph color, on the Graph menu, click Color. Or, right-click the graph in the Graph
window or Run dialog box, and click Color. The ways in which you can change the colors vary
depending on the item that you want to change.

Graph Graph Run dialog box Run dialog box
menu window Setting graph Monitor graph?
1 2 3

Background Background color Yes Yes Yes Yes

Line Setting line Yes Yes Yes —

Line to Draw L.|ne .to draw when a set- Yes Yes — —

ting is made

Vertical Axis Step-division lines Yes Yes Yes —

X/Y-axis X-axis and Y-axis Yes Yes Yes Yes

XY-axes scale Grid lines Yes Yes Yes Yes

lines

. Line that indicates the
Line to Run . X — — Yes —
position being executed

Current line Output current line — — — Yes
Voltage line Output voltage line — — — Yes
Power line Output power line — — — Yes

1 On the Graph menu, click Color.

2 Right-click in the Graph window, and click Color.

3 Right-click the setting graph of the Run dialog box, and click Color.
4 Right-click the monitor graph of the Run dialog box, and click Color.
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Changing the file format of sequence data

You can change the file format of sequence data.
On the Sequence menu, click Environment Settings to display the Environment Setup dialog box.

Environment Setup P

Sequence Data File Format (*mvy)
© Tab Separation

() Comma Separation

Monitor Qutput Data File Format

© Tab Separation
File Extension | tit |

() Comma Separation

Appearance (activated when Wavy is restarted)
© New menu style
(O Classic menu style
Arbitrary Waveform Folder

C¥Users¥Publi Ferle¥data¥

oK

Under Sequence Data File Format (*.wvy), click Tab Separation or Comma Separation. The default is
tab separation.

Changing the file format of monitored data

You can change the file format of monitored data.
On the Sequence menu, click Environment Settings to display the Environment Setup dialog box.

Environment Setup

Sequence Data File Format (*mvy)

© Tab Separation
() Comma Separation

Monitor Qutput Data File Format

© Tab Separation
File Extension | tit |

() Comma Separation

Appearance (activated when Wavy is restarted)
© New menu style
(O Classic menu style
Arbitrary Waveform Folder

C¥Users¥Publi Ferle¥data¥

oK

Under Monitor Output Data File Format, click Tab Separation or Comma Separation. The default is
tab separation. You can also select the file name extension (set File Extension to txt, csv, or log).
Additionally, you can enter the extension.

Changing the window design

You can change the Wavy window design.
On the Sequence menu, click Environment Settings to display the Environment Setup dialog box.
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Environment Setup

Sequence Data File Format (*mvy)

© Tab Separation
(O Comma Separation

Monitor Output Data File Format
O Tab Separation
() Comma Separation

File Extension| txt v|

fAppearance (activated when Wavy is restarted)

© Hew menu style
() Classic menu style

Arbitrary Waveform Folder

C¥Users¥Publi Perle¥data¥

oK

Under “Appearance (activated when Wavy is restarted),” click New menu style or Classic menu style.
This setting will take effect when you restart Wavy.

Changing the folder that arbitrary waveforms are saved in

0000000000000 00000000000000000000000000000000000000000000000000000

You can change where the arbitrary waveform data files are saved.

The waveforms that you create and edit in the Arbitrary Waveform dialog box will be saved in this
folder.

NOTE When Wavy recalls a sequence, if the arbitrary waveform files are not in their appropriate location,
Wavy may assign unintended waveforms.

Environment Setup

Sequence Data File Format (*mvy)

© Tab Separation
(O Comma Separation

Monitor Output Data File Format
© Tab Separation
() Comma Separation

File Extension| txt v|

fppearance (activated when Wavy is restarted)

© Hew menu style
() Classic menu style

Arbitrary Waveform Folder

C¥Users¥Publi Perle¥data¥

oK

Changing the display format of the Graph and Worksheet win-
dows

0000 0000000000000 00000000 000000000000 00000°0OCCKOCPIPICOPOPOPIOPOPIOPOPOPOPOPOPOPOPOITOPTOTIOIPOIPIPOTPTTYTS

On the Window menu, click Cascade, Tile Horizontally, or Tile Vertically to change the way that win-
dows are displayed.
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A
Creating and Transferring Arbitrary Waveforms

Wavy allows you to create, save, and transfer arbitrary waveforms that can be transmitted using the
special waveform output feature of the PCR-LE. When you transfer an arbitrary waveform that has
been saved, the waveform data is stored in the PCR-LE waveform bank and is registered in the list of
waveform banks in Wavy.

Arbitrary waveforms that are in the list of waveform banks can be assigned to steps in a sequence.
For details on the list of waveform banks, see “Displaying the Waveform View” on page 71.

In addition, you can create arbitrary waveforms by importing text data of measurements taken on
instruments such as oscilloscopes and data loggers.

INOTE « For details on the special waveform output feature of the PCR-LE, see “Generating Special Wave-
forms (Waveform bank)”in the PCR-LE User’s Manual.
+ The maximum number of arbitrary waveforms that can be registered in the PCR-LE is 63.

Creating a new arbitrary waveform and transferring it to the
waveform bank

00000000000 0000000000000 0 00000000 CCOCCFCOCOCOOCOPOCOOOPOPOPOPOPOPOCOOPOPOPOPTOPOPOTPTOPQOTOPQOTOTPTQOPTQOTTYTYT

There are eight types of arbitrary waveforms that you can choose from.
- Sine
« Square
- Triangular
- Trapezoidal
« Peak-clipped
« Harmonics
« Frequency shift
« Arbitrary

Selecting Arbitrary enables you to directly edit arbitrary waveform data. If you select any other
type, you cannot directly edit the data.

On the Sequence menu, click Arbitrary Waveform.
The Arbitrary Waveform dialog box appears.

Double-click the waveform to select the corresponding data in the worksheet.

P2 Arbitrary Waveform o
Open..
Data I -
819 264 8181 s
365 | 8178 e
266 8175
[No.273] 8146 2671 83172 Wave Bank
368 | 8168 WBNo. |
269 8164
70| sl | Phase U phase
21 8158 Transfer
2151
273 81
78 3l Waveforms type
275 8135 O 5Sine
276 8129
ar| sz i Emnn
278 | 8116 O Triangular
279 8109 i
280 8102 ooy
281 8094 () Peak-clipped
282 8086 4
283 8078 O Harmonics
-8191 284 [ 8070 ) Frequency shift
285 8061 )
: bt 286 8052 O Arbitrary  Read
TR BT _'_]
RMS, Peak Gonversion
RMS 10 Vo oSet 0 v
Peak 0 v Convert
Degree  ALL THD 0 £
Close
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Select the arbitrary waveform type.
Arbitrary waveform data is 14 bits high (-8191 to 8191) and 10 bits wide (0 to 1023).
Double-click the waveform to select the corresponding data value in the sheet.

Depending on the waveform that you select, set the necessary values.

HRectangular waveform

TData 3 Open
#191 LT
5| 81 Save.
266 | 8191
67| 8191
360 | 8181
9| 8191
0| esifl |
| 8191
272 LAEN
3| 8181
FECH IAET Wavetorms type
) 1S P et o 75| @191 O5ine
- Lt ) v 8 | 0191
o 9 77| 8191 Ol
378 | 810 O Trianeular
374 #1491 8
W] w1 O Trapecoid
W] a8l () Pesk=clipped
2| 8 )
383 | 8191 O Harmenies
i 20| 8191 OF shift
e W] 61 C2Froabsocy
B 0 023 785 2191 ) Arbitrary  Fisad
BET TR B AL ."J
A & d RS, Pesk Conversion
Updst RMS 0V Set 0V
Peask 0 v Corwert
Degree  ALL -~ THD 0 %
Close

Enter a value between Automatically set
0.1 and 99.9.

Enter the duty ratio, and click Update or press Enter.
You cannot directly edit the waveform data.

Duty ratio range: 0.1 t0 99.9

HTriangular wave

Tata Cpen
101 B msF'
25| 7903 Save-
266 78T
Ww7] 8 Wave Bark
360 ] 7807 WE No.
/9| 7775
0| T _I Phase L phase
FITH [ 2iLl sl
272 TETR
7| 767
0| 7615 Waveforms type
375 | 7563 O 5ine
a6 | 7551 =
FEEl AL £)maue
38| nar O Trianguler|
T s )
00| 7428 OTrapieacid
W] 7381 ) Pesk-clipped
2| 7350
83| 1807 O Harmanies
£ FLTH L Frequency shift
oy I 2%. i [
286 723 J itrary Read
M7 7108 .:J
Dutyratief(50_2)): (50_:)) o RMS, Peak Gorversion
Hodate RMS 0V Sat O v
Peak. 0 v Cirvart
Degree ALL ~  THD O %
Close
LS <
Enter a value between Automatically set
0.0 and 100.

Enter the duty ratio, and click Update or press Enter.
You cannot directly edit the waveform data.

Duty ratio range: 0.0 to 100
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ETrapezoidal waveform

= Arbitrary

#1981

-B19n

K

Enter a value between
0.0 and 100.

Automatically set

Enter the duty ratio, and click Update or press Enter.
You cannot directly edit the waveform data.

Duty ratio range: 0.0 to 100

HPeak-clipped sine waveform

= Arbitrary Waveform

Diata I.I
FN CIED
W5 | 8191
268 8191
T I
66| 8191
FEE LD

| snfl |
FI LT
o FFE L)
773 | Al
=) ] e
v 76 | 8ol
H 06| 6191
H il R LE
H FEEH T
: 79| #19)
: 80| Bigi
H | 8191
: W] a9l
F 263 | 8101
H 04| &80
P D

1023 Erm

06 | 3191

0 SETT 1L T ;I

Save_
Wave Bank
WB No. |
Phaza U phase

Tranzfer

Warveforme type

) Sine

O Square

() Triangular
Offrapezsd

() Paak-clippad

() Harmonics

(O Frequency shift
O Arbitrary  Read

RME. Peak Corversion

RMS 0 V Set 0 0V
Pesk 0 g Corvert
Dogrea  ALL - THD 0 %

Chose

#1981

-B19n

Data -
264 CIED
266 g1
266 BI7%
57 g
268 a168
89 8164
70| s |
m B85t
272 3151
273 | BME
| s
275 | 8138
FI] 8129
Fikd 8123
g | 86
FEE] 2109
200 | BI02
281 2004
282 angk
283 a078
FEL a070
285 BOR1

L[] T

286 8062
SETT R T T ;I

RMS, Peak, Cormversion

Update RMS 0
Peak 0
Dogrea  ALL -

Enter the crest factor, and click Update or press Enter.
You cannot directly edit the waveform data.

Crest factor range: 0.1 to 100.0

Enter a value between 0.1 and 100.0.

Save_
Wave Bank
WB No. |
Phaza U phase

Tranzfer

Warveforme type
) Sine
O Square
() Triangular
() Trapezod
OFeskclpped
) Harmonics
(O Frequency shift
O Arbitrary  Read

V Set 0 v

v Gorvert
THD 0 5
Close
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EHarmonics

P Asbitrary Wavelonm

]
8191 64| 8181
05| 8178 fave
266 | 8178
EGE T 7 Wave Barik
28 | 8168 WBNo |
369 | 0164
70 4160 _I Phace U phase
20|  B15E e
72| 8151 o
FIER AL
PN AL Waveforms typs
L Osime
278 | 8129
27| s OSuare
8| 9118 () Triangular
37| 8104 :
0| 810 O Trspessid
BT ) Peak-clpped
82| 9086 —
23 | 0078 O Harmanics]
8191 5 :g:? ) Frequency shift
L Lo 306 605 O Abitrary  Fesd
= anaair]
RMS, Peak Conversion
Uipdate
Fundamental wave
] v

Enter a value between Enter a value between | You specify the fundamental waveform

0.00 and 100.00. 0.0 and 359.9 and update, you will be able to obtain
’ o the output voltages necessary to change

the harmonic waveform levels and
phases while keeping the fundamental
waveform constant.

Enter the level and phase in each harmonic order, and click Update or press Enter. You cannot
directly edit the waveform data.

Level range: 0.00 % to 100.00 % (in 0.01 % steps)
Phase range: 0.0 °t0 3599 °

Harmonic order range: 1st to 50th

If you specify the fundamental waveform (unit: V) and update, you will be able to obtain the out-
put voltage settings necessary to change the harmonic waveform levels and phases while keep-
ing the fundamental waveform voltage constant.
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HFrequency shift

Dala - mﬂ"
2191 WA | 8162
5| 815 Sowe.
268 B153
AR Wave Bank,
260 | 6143 WE Mo, |
137
__g: :I:I _] Phasa LU phase
N 1] Thnvialer
FEFl AL -
FIEH LI
T e Waveforms type
275 8096 ) Sine
206 | B06E
7] ane O sousre
78| 80N () Triangular
779|069 .
80| 053 () Trapezod
81 B04L () Paak-clippad
27|  BOM
83| 80 O Harmonics
-8191 _izﬁs; :g[‘s OFrequency shifl
! 1z 86| 7990 O Arbitrary  Fesd
kI TaRn .:J
RMS. Peak Comversion
Foes i CHRE Yt SN Yt (Lo RS0 V) Vv
Peak 0 g Canvert
Dogrea  ALL - THD 0 %
Close

L I 4

Enter a value between 40.00 and 120.00.

Enter the frequency shift, and click Update or press Enter.
Enter the original frequency in the left box and the shifted frequency in the right box.
Frequency shift range: 40.00 to 120.00

HArbitrary

§191

Edit data directly.

(O Harmenics

(D Frequency shift

Ofbitrary]  Read.

-9

] 1023

Vv Set 0 v

[ Convert
Degree  ALL -~ THO o %
Close

To edit the data, change the values in the data sheet cells.

Right-click a cell, and select Copy, Paste, or Series Paste to copy or paste data. To paste to consec-
utive cells, select the cells, right-click, and select Series Paste. The value of the first selected cell
will be pasted to the selected cells.
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Creating and Transferring Arbitrary Waveforms

Enter the voltage to output from the PCR-LE in the Set box under “RMS, Peak
Conversion,” select a value from the Degree list, and click Update.

You can check what kind of values the RMS value (V), peak value (V), and THD (%) will take on
when the specified voltage is output from the PCR-LE when arbitrary waveform data is used.

If you specify the voltage and harmonic (ALL, 1 to 40), other values will be calculated automati-
cally.

RMS, Peak Conversion

et V 1. Enter the voltage to output from the PCR-LE.
Conwvert 2. Select the harmonic (ALL, 1 to 40).
(THD 0 %) 3. Click Update.

e The RMS, peak, and THD values are automatically
calculated.
You can check the value for when the set voltage
is actually output.

THD (total harmonic distortion) is expressed by the following equation.

THD = vZ(Vn2)/Vrms (where "2 represents squared,

n is a number between 2 and 40)
Vn: RMS values of the 2nd to the 40th harmonic voltage components
Vrms: RMS voltage (ALL)

To save the arbitrary waveform data that you have created, click Save.
The data is saved to an arbitrary waveform file (.arb extension).

If you do not want to transfer the arbitrary waveform data to the waveform bank, the procedure
ends here.

Specify WB No. (1 to 63) and Phase (for single-phase, three-wire and for three-
phase), and click Transfer.

NOTE To transfer arbitrary waveform data to a waveform bank, you must save the
\ " datato afile first. The waveform bank items are unavailable until you save the
data.

Wave Bank Select a destination waveform bank number.
Pha_ For single-phase, three-wire or three-phase,

select also the phase.
|— Click Transfer.

The arbitrary waveform data is written to the PCR-LE waveform bank and is registered in the list of
waveform banks in Wavy.

7 Click Close.
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Editing an existing arbitrary waveform and transferring it to the
waveform bank

1 On the Sequence menu, click Arbitrary Waveform.
The Arbitrary Waveform dialog box appears.

2 Click Open, and select an arbitrary waveform file (.arb).
The data of the selected file appears.

3 Edit the settings, and click Save.
The edited data is saved to the file.

If you do not want to transfer the arbitrary waveform data to the waveform bank, the procedure
ends here.

4 Specify WB No. (1 to 63) and Phase (for single-phase, three-wire and for three-
phase), and click Transfer.

The arbitrary waveform data is written to the PCR-LE waveform bank and is registered in the list of
waveform banks in Wavy.

5 Click Close.

Transferring an existing arbitrary waveform to the waveform
bank

To use an arbitrary waveform file (.arb) stored in another PC or memory card in a sequence, follow
the procedure below.

1 Move the arbitrary waveform file (.arb) to the folder that arbitrary waveforms
are saved in.
The folder for saving arbitrary waveforms is specified in the Environment Setup dialog box.
For details, see “Changing the folder that arbitrary waveforms are saved in” on page 61.

2 On the Sequence menu, click Arbitrary Waveform.
The Arbitrary Waveform dialog box appears.

3 Click Open, and select an arbitrary waveform file (.arb).
The data of the selected file appears.

4 Specify WB No. (1 to 63) and Phase (for single-phase, three-wire and for three-
phase), and click Transfer.

The arbitrary waveform data is written to the PCR-LE waveform bank and is registered in the list of
waveform banks in Wavy.

5 Click Close.
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Creating and Transferring Arbitrary Waveforms

Creating arbitrary waveform data using data from an
oscilloscope or other instrument

SD011-PCR-LE

You can create arbitrary waveform data by importing measurement data files of other instruments
such as oscilloscopes and data loggers.

Wavy can import data files in text format. The maximum number of data values that can be
imported is 10000. From the imported data, select the arbitrary waveform that you want to use, and
then convert it for PCR-LE.

1

S O

On the Sequence menu, click Arbitrary Waveform.
The Arbitrary Waveform dialog box appears.

Under Waveforms type, select Arbitrary, and then click Read.

Select a data file in text format.
A text data conversion confirmation dialog box appears.

Set the minimum and maximum values for the X-axis and Y-axis, and then click
Update or press Enter.
The graph display range will change.

= Test Data Conversion - NoissWaveform.tx

Maximum e 1058 |2

Y-axis value | 7 PyJ--'}HLWW
b

/ h /

k

I‘lh!'.
Minimum e 1055 HMNF

Y-axis value Gl & TR
Start: 105 " End 211 o
— o — V=-0925
Cionrwert Return
Minimum X-axis value Maximum X-axis value

Set the starting and ending positions of the waveform that you want to use as
an arbitrary waveform.

You can also drag the start and end position lines. When you drag a line, the corresponding data
entry in the data sheet is highlighted.

You can also set the start and end positions in the following manner.

+ While holding down the Shift key, double-click the waveform.
(The start position line moves to the point you double-clicked.)

« While holding down the Ctrl key, double-click the waveform.
(The end position line moves to the point you double-clicked.)

If you double-click the following locations, the corresponding data on the sheet will be high-
lighted.

« The start or end position label or the start or end position line on the graph

- Any specific point on the waveform
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8
9

You can right-click the waveform and change the colors of the start and end position lines.

2 Text Data Conversion - NoiseWaveform.ixt

1059 x|
(1047 9%
96
97
98
93
100
101
102
103
7777777777777777777777777 104
108
106
107
108
o 109
SR -
12
113
114
-1059 5 115
(-1059) 0 we
Start: 105 UG} End 211 o
= Y= 0857 = Y=-0825
Conwert Return
4
Click Convert.

A confirmation dialog box appears.

Click OK.
The data will be converted. X values will be converted into 1024 values.

o The 106 points of data from point 106 to point 211 will be

converted into 1024-point data.

Cancel

Check the minimum and maximum Y-axis values.

Click Return.

The Arbitrary Waveform dialog box returns. The converted data appears in the Arbitrary Wave-
form dialog box.

1 0 Click Save.

1 1 Click Close.

SDO11-PCR-LE



Displaying the Waveform View

SD011-PCR-LE

Wavy uses the list of waveform banks to manage arbitrary waveforms that have been written to the
PCR-LE from Wavy and arbitrary waveforms that have been read from the PCR-LE into Wavy.

To display the Waveform View dialog box, on the View menu, click Waveform View.
In the Waveform View dialog box, you can display waveform images or the list of waveform banks.

B Waveform image

Specify the wave number of an arbitrary waveform from the list of waveform banks and the
phase (for single-phase, three-wire and for three-phase) to display an image of the waveform.

= Waveform View

Image  List

0~ U phase SineWave

8191

-8191

1] 1023

B List of waveform banks

A list containing the information of the arbitrary waveforms in the list of waveform banks is dis-
played.

From this list, you can read or write all waveforms (waveforms 1 to 63 excluding 0) to com-
pletely synchronize the waveform banks between the PCR-LE and Wavy.

To read waveform data from the PCR-LE, click Read.
To write waveform data to the PCR-LE, click Write.

On the list of waveform banks, click Read or
Waveform bank 0 contains a sine wave data Write to completely synchronize the waveform
that is used in the PCR-LE reference voltage banks between the PCR-LE and Wavy.
waveform and cannot be overwritten.

P2 Waveform View

Mo, Name Type
1] Sinelliave SINE )
1 SineWizve SINE
2 SineWWave SINE
3 SineWave SINE
4 SineWiave SINE
b SineWiizve SINE
] SineWave SINE
7 SineWiave SINE
] SineWiiave SINE
9 SineWave SINE
10 SineWave SINE
1 SineWiave SINE

By default, when the software starts, all waveform names are “SineWave.”
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Displaying the Waveform View

The list of waveform banks is updated when you execute any of the following operations.
» When waveform data is transferred to the waveform bank from the Arbitrary Waveform dia-

log box

(see “Creating and Transferring Arbitrary Waveforms” on page 62)

- If the Write Wave check box is selected when writing a sequence to the PCR-LE from the

Transfer dialog box

(see “Writing a sequence” on page 41)

« If the Read Wave check box is selected when reading a sequence from the PCR-LE from the

Transfer dialog box

(see “Reading a sequence” on page 42)

= Waveform View

Arbitrary waveform file name of the registered waveform data

All others are default file names.

In the above example, the file name of the waveform data read from the PCR-LE

(.arb file name that was automatically saved) is displayed.

Bead Write
Mo, Name Type
I SineWave SIMNE
] [ Wave 1P 2% L_01 USER ]
Wave 1P2W _U_02 USER
3 DineWave aINE
4 SinelWave 5IMNE
i SineWave SINE
fi SineWave SINE
7 Sineiiave 5IMNE
8 SineWave SINE
9 SineWave SINE
10 Sineliave SIMNE
" SineWave SINE

INOTE

« By default, when Wavy starts, all waveform names are “SineWave.”

- Wavy manages waveform data registered in the list of waveform banks using .arb files. Therefore,
when waveform data is read from the PCR-LE, the data is automatically saved in a .arb data file.
File names are automatically assigned on the basis of wiring methods and waveform bank num-
bers. For example, the file name “Wave1P2W_U_01.arb” indicates that the wiring method is sin-
gle-phase, two-wire (1P2W) and that the waveform bank number is 01. The files are saved to the
“Arbitrary Waveform Folder” that is specified in the Environment Setup dialog box (see “Chang-
ing the folder that arbitrary waveforms are saved in” on page 61). If a file with the same name

exists, it is overwritten.

« Output waveform data is stored in the PCR-LE internal memory. The memory area for storing the
data of one output waveform is referred to as a waveform bank. The banks are assigned number
from 0 to 63. Waveform bank 0 contains a sine wave data that is used in the PCR-LE reference
voltage waveform. This waveform bank cannot be overwritten.
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Controlling the PCR-LE Directly

You can use Wavy to remotely control a PCR-LE.
On the Tool menu, click Direct Control to display the Remote Control Panel dialog box.

B Single-phase, two-wire

“ontrol Panel {1

DO Voltage Setting Frequency Setting
Max: 120 1) Mac 70 b
Step Setting Step Setting
DG Voltage: ™ Freguency: UplH)
] v 50 & [He)
[ Downl )
81 Set
SteplZ Step(@)
5 3M 5 5]
M 80 m ey 40 [Hel
Displaying Gurrent Reault
RMS 0K - AC voltage
) Peak Halding the peak currem Clears the peak current
Hverage 0 [&]  sa Cloar
Max 90 Al Max 200 L] i
1 ' Fangs [IL  Mode: |

2 Current(f) Foger
oo w . 0000
Monitar Setting
Monitor Interval 1000 2| [ms]
M 0 a1 Mine 0 L] Save File Folder
* Click. below to remove alerms

Power Factor.

=) oo’ 4

B Single-phase, three-wire

AL Vietage Setting m Phase Setting.
[ All Phase satting
‘ Uphage 100 M St U-V phade diffeeds)
Vphste 100 M Set U —v " ue
o Fanee Sat
Frequency Settng
?Q @E‘ RMES Corrversun
OH Freguency: 50 e Set -V Line voltoe ISBSEETNN [V 9

WBNo 0 - Se Uphsze  SinaWave Vihase SinaWave Bl Clear

‘Wave Bark Holdng the pesk current cmum@
@ | |

Outpuit
F B Curregt ) Powsar: DlPower Factor  Range: 551 Mode (0SS
SIS Uphase [T I BT —
@| M) OFF(E) ' = — =
‘l Ot on phase hid] A | R w = Elapsed Time: [N
. el O Phase volage ) Line voltage: Dmm D!P::L Factor Bun
I Outoust off phase

0 [dee]

Dispiyee Vorace Driorre Garert i

ISpAYNE oy e

= 9 e B Monitor biterval 1000141 [mal
[Save File ke
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B Three-phase

mote Control Paped

0% AG Violtage Setting Fhaze Setting AC RMS Corversion
U phase U=\ phase
040 -
. 100 s BV et u 180 [dee] -V Line voltage
(D AGDG U phate
108 sl sa Sot 1oadm ]
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[ Close |

You can control the output voltage mode, output voltage range, AC voltage settings, DC volt-
age settings, frequency settings, waveform bank, output on and off phases, output voltage
measurement, output current measurement, peak current hold, peak current clear, and phase
difference (only for single-phase, three-wire and for three-phase); and monitor the voltage,
current, power, and power factor.

Set all the maximums and minimums to values that are within the specifications of the PCR-LE that

the software is connected to.

B Mode o

Set the output voltage mode. Select AC voltage, DC voltage, or AC+DC voltage.

B Setting the ACvoltage, DC voltage, and frequency 9

Enter values for the AC voltage, DC voltage, and frequency, and then click Set.!
The settings will be transmitted to the PCR-LE.

For single-phase, two-wire output, you can also enter step values in the Step boxes and
then use the up and down arrow buttons to change the voltage, current, and frequency.

For single-phase, three-wire output and three-phase output, you can use “All Phase setting”to
set the same voltage to all phases. When setting all phases collectively, enter the U phase

value.

You can set the frequency when the output voltage mode is set to AC voltage or AC+DC

voltage.

B Voltage measurement and current measurement e

Specify the values to display on the monitor.
Select RMS, Peak, or Average.

You can select Average only for DC voltage.

B Range (L or H) 9

Set the voltage range that is used when the output is turned on.

Select L or H.
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Controlling the PCR-LE Directly

B Wave bank 6

Set a waveform that is registered in a waveform bank.

Before selecting Wave No., be sure to click Read or Write in the Wavy's list of waveform
banks to synchronize the waveform banks between the PCR-LE and Wavy. For details on the
list of waveform banks, see “Displaying the Waveform View” on page 71.

Select a number from the WB No. list (0 to 63), check the waveform name that appears, and
click Set.]

The settings are transferred to the PCR-LE, and the waveform in the waveform bank is out-
put from the PCR-LE.

This setting is available when the output voltage mode is set to AC voltage or AC+DC volt-
age.

Turning the output on and off @

Click ON to turn the output on. Click OFF to turn the output off. The current state of the PCR-
LE is displayed.

Output on and off phases 0

Set the on and off phases for AC output. You can set them separately.
For single-phase, three-wire output and three-phase output, set the U-phase.

! f
Output on Output off

Select the “Output on phase”and “Output off phase” check boxes, enter the phase angles (0 deg
to 359 deg), and then click Set.
The settings will be transmitted to the PCR-LE.

These settings are available when the output voltage mode is set to AC voltage or AC+DC
voltage.

Monitor @

Click Run to start monitoring. Click Stop to stop monitoring. The time that has elapsed since
monitoring began is displayed. You can set the monitor interval when monitoring is not
running.

Select the Save File check box to save monitored output values to a file. Click Folder to
select the file save destination and the unit of the elapsed time that is output to the file. The
accuracy of the elapsed time varies depending on the PC environment that you are using.

[s]: Seconds
[h:min:s]: Hours, minutes, seconds

The file name will be a concatenation of the output voltage mode and the execution start
date and time followed by the extension. You can change the file name extension (the
default is .txt).

The following items can be monitored.
Voltage (phase voltage or line voltage), current, active power
Power factor (only for AC voltage or AC+DC voltage)
Total active power, total power factor (only for single-phase, three-wire output or three-phase
output)
To switch the voltage display, select Phase voltage or Line voltage.

If you switch the voltage display to Line voltage, the voltage monitor items U phase, V
phase, and W phase will change to U-V, V-W, and W-U (only for single-phase, three-wire out-
put or three-phase output).
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B Holding the peak current 9

The peak current measurement is displayed as an absolute value of the maximum instanta-
neous current measured. Even if you are generating a negative DC voltage, the peak mea-
sured current is displayed as a positive value.

If you set the current measurement that is displayed on the monitor to Peak, the peak cur-
rent can be held.

Enter the hold time, and then click Set. "

The settings will be transmitted to the PCR-LE.

You can enter a value between 0 s and 10 s or infinity. To specify infinity, enter a value
greater than 10.

B Clearing the peak current @

To clear the peak current, click Clear under “Clears the peak current.”

B Phase setting m

Select U-V phase difference and U-W phase difference (three-phase only), enter phase
angles (0 to 359 %), and click Set.
The settings will be transmitted to the PCR-LE.

B RMS conversion @

Based on the phase voltage, phase difference, and arbitrary waveform data, the converted
RMS voltage between phases are displayed. If you change the voltage or phase settings or
change the waveform bank, the display will change.

NOTE You can check the rms line voltage in offline mode.

If the communication between Wavy and the PCR-LE is offline and you select
Direct Control on the Tool menu, the message “l cannot be connected to PCR-LE. Is
processing continued?” will appear. If you click Yes to open the Remote Control
Panel dialog box, you will be able to execute offline operations. When you change
the voltage, phase, or waveform bank settings, the rms line voltage is calculated
and displayed.

B Clearing alarms @

1

If a protection function on the PCR-LE is activated and an alarm is being generated, you can
click Clear to clear the alarm.

If an alarm occurs during sequence execution, the Run dialog box status displays “UVP" (See
“Status indicators” on page 49.)

After entering values, the Set button will blink until you click it.
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Controlling the PCR-LE Using Commands
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You can transmit commands from Wavy to control a PCR-LE.

On the Tool menu, click Command Control to display the Command Control dialog box.

Command Control

A

Send command

[*onA

Result:

Close

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. Click Clear to delete this log.
For details on commands, see the PCR-LE Communication Interface Manual.
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List of Errors

Command errors

Error code Error message description

-100  Command error This is the generic syntax error.

-101 Invalid character A syntactic element contains a character that is invalid for that type.

-102  Syntaxerror An unrecognized command or data type was encountered.

-103 Invalid separator The parser was expecting a separator and encountered an illegal character.

-104  Data type error The parser recognized a data element different than one allowed.

-105  GET not allowed A Group Execute Trigger was received within a program message.

-108  Parameter not allowed More parameters were received than expected for the header.

-109  Missing parameter Fewer parameters were received than required for the header.

-110  Command header error An error was detected in the header.

-113  Undefined header The header is undefined for this device.

-120  Numeric data error This error is generated when parsing a data element that appears to be numeric,
including the nondecimal numeric types.

-130  Suffix error This error is generated when parsing a suffix.

-131 Invalid suffix The suffix does not follow the syntax or the suffix is inappropriate for this device.

-134  Suffix too long The suffix contained more than 12 characters.

-138  Suffix not allowed A suffix was encountered after a numeric element which does not allow suffixes.

-140  Character data error This error is generated when parsing a character data element.

-141 Invalid character data Either the character data element contains an invalid character or the particular ele-
ment received is not valid for the header.

-144  Character data too Long The character data element contains more than twelve characters.

-148  Character data not allowed A legal character data element was encountered where prohibited by the device.

-150  String data error This error is generated when parsing a string data element.

-160  Block data error This error is generated when parsing a block data element.

-170  Expression error This error is generated when parsing an expression data element.

-180 Macro error This error is generated when defining a macro or executing a macro.

Execution errors

Error code Error message description

-200  Execution error (generic) This is the generic syntax error for devices that cannot detect more specific errors.

-203  Command protected Indicates that a legal password-protected program command or query could not be
executed because the command was disabled.

-210  Trigger error Trigger error.

2211 Trigger ignored Indicates that a GET, *TRG, or triggering signal was received and recognized by the
device but was ignored because of device timing considerations.

-213 Initignored Indicates that a request for a measurement initiation was ignored as another mea-
surement was already in progress.

-214  Trigger deadlock Indicates that the trigger source for the initiation of a measurement is set to GET and
a subsequent measurement query was received.

-220  Parameter error Indicates that a program data element related error occurred.

-221 Settings conflict Indicates that a legal program data element was parsed but could not be executed
due to the current device state.

-222  Data out of range Indicates that a legal program data element was parsed but could not be executed

because the interpreted value was outside the legal range as defined by the device.
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Error code

List of Errors

Error message description

-223

Too much data

Indicates that a legal program data element of block, expression, or string type was
received that contained more data than the device could handle due to memory or
related device-specific requirements.

-224  lllegal parameter value Used where an exact value, from a list of possible values, was expected.

-230  Data corrupt or stale Possibly invalid data; new reading started but not completed since last access.

-241 Hardware missing Indicates that a legal program command or query could not be executed because of
missing device hardware.

Device-specific errors

Error code Error message description

-360  Communication error Communication error when the flow control is turned off. This error applies when
the RS232C interface is used.

-362  Framing error in program message  Framing error. This error applies when the RS232C interface is used.

-363 Input buffer overrun Buffer overrun error. This error applies when the RS232C interface is used.

-364  Time out error Time out error. This error applies when the R5232C interface is used.

Query errors

Error code Error message description

-400  Query error (generic) This is the generic query error for devices that cannot detect more specific errors.

-410  Query INTERRUPTED Received a new command before the response was read.

-420  Query UNTERMINATED The controller attempted to read the response after the device received an unsup-
ported query or has not received a query. The -100 "COMMAND ERROR" error and
this error are stored in the error queue. The controller will time out.

-430  Query DEADLOCKED The error queue, input buffer, and output buffer are full when sending large binary
data as a response, and the transmission timing is off.

-440  Query UNTERMINATED after indefi-  Received a separate query in semicolon-delimited format after a query that returns

nite response aresponse in an indefinite form.
(Example: A command such as the following. *IDN?;SYST:ERR?)
Operation complete event errors

Error code Error message description

-800  Operation complete The instrument has completed all selected pending operations in accordance with
the IEEE 488.2, 12.5.2 synchronization protocol.

Device-dependent errors

Error code Error message description

100 Advanced features are not available  The option board is not installed.

101 Operation denied while in LOCal Operation is denied because the PCR-M/PCR-LE/PCR-LE2 is in local mode.

state
102 Operation denied while in OUTPut ~ Operation is denied because the OUTPUT is on.
ON state
103 Operation denied while in PROTec-  Operation is denied because a protection function is activated.

tion state

SD011-PCR-LE
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Error code Error message description
104 Operation denied due to invalid Operation is denied because the output mode is invalid.
OUTPut:COUPling mode
105 Operation denied (OUTPut OFF) Operation is denied because the OUTPUT is off.
106 Operation denied (TRIP DISable) Operation is denied because the action to perform when the current limit is
exceeded is set to "not to turn the output off (DISABLE)."
107 Operation denied (RISE TIME/SIM/ Operation is denied because soft start, power line abnormality simulation, or
SEQ) sequence is in progress.
108 Operation denied (WIRing METHod) Operation is denied because the wiring method (single-phase, two-wire; single-
phase, three-wire; or three-phase) is invalid.
109 Operation denied (EXT.OUTPUT OFF) Operation is denied because the output has been turned off through external con-
trol.
110 Operation denied (EXT.SEQ.STOP) Operation is denied because a sequence is being executed or stopped through
external control.
111 Operation denied (V-PROG) Operation is denied because the AC voltage output is being controlled with an
external signal.
112 Operation denied (SOURCE) Operation is denied because the command is in conflict with the signal source set-
ting.
199 Operation denied (BUSY) The operation is denied because the PCR-LE/PCR-LE2 is busy.
201 Operation denied (FREQ) The sequence cannot be executed because there is a step whose frequency is out-
side its limits.
202 Operation denied (VOLT) The power line abnormality simulation, or the sequence cannot be executed
because there is a step whose voltage is outside the voltage range or limits.
203 Operation denied (PHASE CHANG)  The sequence cannot be executed because there is a step whose trigger wait setting
and sudden phase change setting are both turned on.
301 Settings conflict (COMPENSATION) Setting conflict: Cannot be set because the command is in conflict with the com-
pensation setting.
302 Settings conflict (CV RESPONSE) Setting conflict: Cannot be set because the command is in conflict with the
response setting.
303 Settings conflict (RISE TIME) Setting conflict: Cannot be set because the soft start output is in progress or the
command is in conflict with the soft start setting.
304 Settings conflict (SYNCRO) Setting conflict: Cannot be set because the synchronization function is in use.
305 Settings conflict (TRIP) Setting conflict: Cannot be set because the command is in conflict with the action
that is performed when any of the current limits is exceeded.
306 Settings conflict (UNBALANCE Setting conflict: Cannot be set because the phase difference is unbalanced.
PHASE)
308 Settings Conflict (OUTPUT IMPED- Setting conflict: Cannot be set because an output impedance is set.
ANCE)
309 Settings conflict (WAVE BANK) Setting conflict: Cannot be set because a waveform other than waveform bank No. 0
isin use.
9209 Selftest error (DSP SIO) Self-test error: Detected an error in the internal communication.
910 Selftest error (DSP DETect) Self-test error: Detected an input voltage outside the ratings at power-on.
911 Selftest error (DSP VCC) Self-test error: Detected a voltage error.
912 Selftest error (DSP Input) Self-test error: Detected an input voltage outside the ratings.
913 Selftest error (DSP CMD) Self-test error: Detected an invalid internal communication command.
915 Selftest error (CAL) Self-test error: Detected an error in the calibration data.
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Reference

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

SD011-PCR-LE specifications

Item

Specifications

Output voltage mode

AC voltage, DC voltage, AC+DC voltage

Number of significant decimal places1

3 digits

Monitor function

Output current, output voltage, output power

Interval® Single-phase 200 ms to 600000 ms
Single-phase, three-wire 500 ms to 600000 ms
Three-phase
Number of steps 600
Ranges of sequence Value 0.1 msto 0.001 s to 0.1 min to 0.1 hto
times (intervals)? 100000 ms  1000.000 s 1000.0min  1000.0 h
Resolution 0.1 ms 1ms 0.1 min 0.1h

*1  The actual number of significant decimal places varies depending on the PCR-LE that the PCis con-

nected to.

*¥2  Theaccuracy depends on the PC environment that you are using.

Menu reference

File

New! Creates a new file.

Open' Open 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 File Open a recent file.

Send Sends or distributes the file that you are working on in an email.

Exit Exits Wavy and asks if you want to save any unsaved changes to a file.
View

Toolbar Shows and hides the toolbar.

Status Bar Shows and hides the status bar.

Save Position

Selects whether to save the window position and size.

Previous File

Selects whether to load the last file that was used when the software
starts.

Waveform View

Shows the waveform view.

Sequence Preview

Displays a preview of the sequence.
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Graph
Transition Ramp Changes the selected line to a ramp transition.
Step Changes the selected line to a step transition.
Delete Deletes the selected line.
Vertical Axis’ Shows and hides the vertical axis.

X-axis Scale Lines'

Shows and hides the X-axis grid lines.

Y-axis Scale Lines'

Shows and hides the Y-axis grid lines.

Scale! Changes the X-axis and Y-axis scale lines.
Color Background Change the background color of the graph.
Line Change the step line color.
Line to Draw Change the line color that is used when you use the mouse to draw
lines.
Vertical Axis Change the vertical-axis color.
X/Y-axis Change the X-axis and Y-axis colors.
XY-axes scale lines Change the colors of the X-axis and Y-axis grid lines.
Resolution of ~ Default Sets the time resolution of drawn lines.

time period 1st digit of integer

1st digit of decimal place

2nd digit of decimal place

Resolution of Default

setting value 1st digit of integer

1st digit of decimal place

2nd digit of decimal place

3rd digit of decimal place

Sets the voltage resolution of drawn lines.

Draw sequence by step

Sets the lines to draw to step transition.

Copy Copies the graph screen to the clipboard.

Update Auto Scale Applies auto scaling to the graph screen.
Worksheet

Select All Selects all cells.

Undo'’ Undoes the previous operation.

Delete! Deletes step data.

Copy' Copies step data.

Paste' Inserts the copied step data.
Sequence

Transfer Read and write sequence data.

Run' Run the sequence.

Sequence Creation Mode'

Set conditions that apply to all sequence steps.

Monitoring Setup1

Configure monitor settings used during sequence execution.

Protection Setup

Set OVP, OCP, UVP, and UCP.

Arbitrary Waveform

Create and edit arbitrary waveforms.

Interface

Set the conditions that are used to connect to the PCR-LE.

Environment Settings

Set the text file format.

Tool

Direct Control

Directly control the PCR-LE.

Command Control

Enter commands to control the PCR-LE.
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Window

Cascade

Displays cascaded windows.

Tile Horizontally

Displays horizontally tiled windows.

Tile Vertically Displays vertically tiled windows.
Arrange Icons Arranges icons at the bottom of the window.
Help
Help Topics Opens the help file.
About Wavy' Displays the program information, version, and copyright.

1 There is also a toolbar button for this command.
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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

Phone: +81-45-482-6353
Facsimile: +81-45-482-6261

global.kikusui.co.jp
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