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Thank you for purchasing the PWX Series Regulated DC
Power Supply.

About the PWX series Manuals

There are four manuals for the PWX Series: the User’s Man-
ual (this manual), the Product Specifications, the Communica-
tion Interface Manual, and the Safety Precautions.

These manuals are intended for users of the Regulated DC
Power Supply and their instructors. It is assumed that the
reader has knowledge about electrical aspects of regulated
DC power supplies.

+ User’s manual (this manual, PDF)
This manual is intended for first-time users of this product. It
provides an overview of the product and notes on usage. It
also explains how to configure the product, operate the
product, perform maintenance on the product, and so on. It
is included on the CD-ROM.
To effectively use the product features, read this manual
from beginning to end.
This manual is designed to be read from beginning to end.
We recommend that you read it thoroughly before using this
product for the first time.
If you forget how to use the product or if a problem occurs,
we recommend that you refer to this manual again.
Adobe Reader 6.0 or later is required to view the file.

» Product specifications (HTML)
This document contains details about the PWX’s perfor-
mance and functions, the PWX’s general specifications, and
the outline drawing of the PWX. It is included on the CD-
ROM.
The HTML manual can be viewed using the following
browsers.
Operating system: Windows XP or later
Browser: Microsoft Internet Explorer 6.0 or later

» Communication Interface Manual (HTML, partially PDF)
This manual contains details about using commands to con-
trol the product remotely. It also contains details about the
multichannel function (Virtual Multi Channel Bus), which
makes it possible to control up to 31 PWXs from a single
PC. This manual is included on the CD-ROM.

The interface manual is written for readers with sufficient
basic knowledge of how to control power supplies using a
PC.
The HTML manual can be viewed using the following
browsers.

Operating environment: Windows XP or later

Browser: Microsoft Internet Explorer 6.0 or later
The command list is provided in PDF format. Adobe Reader
6.0 or later is required to view the file.

+ Safety information
This document contains general safety precautions for this
product. Keep them in mind and make sure to observe
them.

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. To replace or purchase a man-
ual, 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.

Firmware versions that this manual cov-
ers

This manual covers firmware versions 2.0X.

When contacting us about the product, please provide us with:
The model (marked in the top section of the front panel)
The firmware version (see page 13)

The serial number (marked on the rear panel)

Trademarks

Microsoft, Windows, and Visual Basic are registered trade-
marks of Microsoft Corporation in the United States and/or
other countries.

All company names and product names used in this manual
are trademarks or registered trademarks of their respective
companies.

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

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

© 2011-2012 Kikusui Electronics Corporation

Checking the Package Contents

When you receive the product, check that all accessories are
included and that the accessories have not been damaged
during transportation.

If any of the accessories are damaged or missing, contact
your Kikusui agent or distributor.

We recommend that you save all packing materials, in case
the product needs to be transported at a later date.

Part name 750 W model 1500 W model
Power cord 1 pc. —

OUTPUT terminal cover 1 set 1 set

INPUT terminal cover set — 1 set

Output terminal bolt set M8 bolt set M8 bolt set
Chassis connection wire 1 pc. 1 pc.

J1 connector plug kit 1 set 1 set

Packing list 1 pc. 1 pc.

Quick reference English: 1 pc. English: 1 pc.

Japanese: 1 pc. Japanese: 1 pc.

Safety information 1 copy 1 copy
China RoHS sheet 1 pc. 1 pc.
CD-ROM 1 disc 1 disc
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Product Overview

The PWX Series is a constant voltage (CV)/constant current
(CC) automatic crossover power supply that can output a wide
range of voltage and current within rated output power.

It can be controlled remotely through the standard-equipped
communication feature.

Power Model Maximum oper- Operating volt-
ating current age
750 W PWX750LF 75A 0Vto30V
model PWX750MLF 28 A 0Vto80V
1500 W PWX1500L 150 A 0Vto30V
model PWX1500ML 56 A 0Vto80V
Features

Communication feature

RS232C, USB, and LAN interfaces are all installed as stan-
dard.

The remote interfaces comply with IEEE Std 488.2 1992
and SCPI Specification 1999.0. Because the LAN interface
complies with the LXI standard, the construction of a highly
cost-effective system is possible. If you use the multichan-
nel (VMCB) function, you can construct a multichannel
power supply system in which up to 31 PWXs are controlled
from a single PC.

Master-slave parallel operation
You can increase the PWX series output current by con-
necting up to four units in parallel. You can set one unit as
the master unit, and control the remaining units as slave
units.

Setting preset feature
You can save up to three sets of output settings (the combi-
nation of the voltage value and current value). You can sim-
ply select a set of output settings that you want to use rather
than having to specify each setting every time.

Automatic output on setting
You can set the PWX series so that when a protection func-
tion is activated and the output is turned off, output is auto-
matically turned back on when the problem that caused the
protection function to be activated is fixed.

Set voltage/current limitation feature
You can apply limits to the voltage and current settings.
This prevents you from setting an appropriate value by mis-
take, which would cause the output to turn off.

Overcurrent protection (OCP) detection time setting
You can set a detection time, which is the amount of time
that an overcurrent must persist after the first detection of
the overcurrent before the overcurrent protection (OCP) is
activated. By setting the detection time, you can prevent an
alarm from occurring when an inrush current from the EUT
connected to the output causes an excessive current to flow
temporarily.

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

PWX

Compatibility with other products
You can set the command language and emulation that are
used during remote control. By setting the command lan-
guage, you can enable the PWX to support the proprietary
commands of other products. By selecting the emulation,
you can remotely control products other than the PWX.
Isolated analog interface (factory option)

You can use isolated optical signals to set and monitor the
output voltage and current. The signal is isolated from the
reference potential of this product.
You can use a voltage control (0 Vto5V or0V to 10 V) or
a current control (4 mA to 20 mA).

Notations Used in This Manual

* In this manual, the PWX Series Regulated DC Power Sup-
ply is referred to as the “PWX Series” or “PWX.”

* The term “PC” is used to refer generally to both personal
computers and workstations.

» The screen captures used in this manual may differ from the
actual screens that appear on the PWX series. The screen
captures are merely examples.

» The following markings are used in this manual.

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

/N CAUTION

Indicates a potentially hazardous situation which, if
ignored, may result in damage to the product or other
property.

INOTE

Indicates information that you should know.
(DESCRIPTION

Explanation of terminology or operation principle.
[See]

Indicates a reference to detailed information.

(h;\'/?NUAL

Indicates reference to detailed information operation man-
ual.

CFxx:x

“CF” stands for a CONFIG parameter. The two digits after
CF indicate the CONFIG parameter number. The value
after the colon indicates the selected setting.

SHIFT+key name (blue characters below the
keys)

Indicates an operation that requires you to press a key
indicated in blue characters (below the key) while holding
down the SHIFT key.

*,': Memo

Indicates useful information.
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» | want to check the accessories. —See “Checking the Package Contents”

. L p.2
or the included packing list.

» The installation space is limited, so | want —See the included “Safety Precautions”
to check the installation conditions. document, or the electronic version of -

the document on the CD-ROM.

* How do | connect the AC power supply? —“Connecting the Power Cord” p.10

* What kind of load cables should | use? —*“Load Cables” p.17

» How do | ensure stable voltage when the —“Sensing”
cables connected to the load are long (the p.21
distance to the load is long)?

* How do | rack mount the PWX series?  —“Mounting the PWX Series to a Rack” 14
What kind of parts are needed? p-

» How do | use remote sensing to stabilize —“Sensing” 21
the PWX series? p-

» How do I set the protection functions to —*Protection Functions and Alarms”

p.33
prevent damage to the load?

« After a protection function has been acti- —“Alarm occurrence and clearing alarms”
vated, how do | restart tests automatically p.33
when the cause of the alarm is fixed?

* How do I set the communication condi- —See the Communication Interface Man-
tions for remote control? ual on the CD-ROM.

* How do | check the settings in preset — “Recalling preset memory entries” 51
memory? p-

» How do I reset the PWX series to its fac- —*Factory Default Settings (Initialization)”
tory default settings? p.53

» How do I use the multichannel (VMCB) —See the Communication Interface Man-
function to construct a multichannel power ual on the CD-ROM. -
supply system?

* How do | use the PWX series as a con- —*“Using the PWX series as a CV or CC
stant voltage power supply (CV mode)? Power Supply” 32

* How do | use the PWX series as a con- P
stant current power supply (CC mode)?

» How do | operate the PWX series at a —“Preset Memory Function”
specific current? How do | save current p.50
values to the preset memory?

» How do | control the output voltage with —“Overview” 56
an external DC voltage? p-

» How do | monitor the output voltage and —“External Monitoring” 69
output current? p-

* How do | use parallel operation to —“Master-Slave Parallel Operation” 72
increase the current capacity? p-

» How do | prevent the settings from being —*“Locking Panel Operations (Key lock)” 52
changed? p-

* How do | clean the PWX series? — See the included “Safety Precautions”
document, or the electronic version of -
the document on the CD-ROM.

* How do | calibrate the PWX series? —“Calibration” p.84




Front Panel

Rack mount bracket

[GIKIKUSUI

Display area

PWX1500ML

0-80V 56A 1500W

5 678 9 1011

No.  Name Function {gefew
1 POWER switch ;I‘pr the switch to the (1) side to turn the power on. Flip it to the ( O ) side to turn the power p.13
) CURRENT knob Used to set the current value or select a parameter number in the CONFIG settings. p.27, p.39
FINE Used to make fine current value adjustments. p.27
3 VOLTAGE knob Used to set the voltage value or change the value of a CONFIG parameter. p.27, p.39
FINE Used to make fine voltage value adjustments. p.27
4 Airinlet (louver) Air inlet for cooling the inside of the PWX series. -
5 OUTPUT key Used to turn output on and off. p.28
6 SET key Used to set and confirm the output voltage and output current (the key has an LED). p.26
ALM CLR key Used to release protection functions that have been activated (the key has an LED). p.34
Used to set and display the overcurrent protection (OCP), overvoltage protection (OVP),
7 OCP * OVP keys undervoltage limit (UVL) trip points (the key has an LED). p-35
A Used to recall and save the value of preset memory A (the key has an LED). p.50
8 CONFIG key Used to configure the various operating conditions (the key has an LED). p.39
B Used to recall and save the value of preset memory B (the key has an LED). p.50
9 PWR DSPL key Used to display the output power on the ammeter (the key has an LED). p.26
C Used to recall and save the value of preset memory C (the key has an LED). p.50
10 LOCAL key Used to switch between local mode and remote mode (the key has an LED). p.52
LOCK key Used to lock the operation of all keys other than the OUTPUT key (the key has an LED). p.52
11 SHIFT key Used to enable the functions that are written in blue characters below the key. -
12 Ammeter Displays the current, power, or the parameter number of a CONFIG parameter. p.26, p.39
13 CCLED Lights in red during constant current mode. p.32
14  Voltmeter Displays the voltage, the value of a CONFIG parameter, or the cause of an alarm. p.2§,§9.33,
15 CVLED Lights in green during constant voltage mode. p.32
16 OUTPUT LED Lights in green when output is turned on. Blinks orange when output is on and a protection .28, p.33

function has been activated.
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No.

Name Function

Lights in red when a protection function has been activated, However, does not light when

17 ALARM LED a undervoltage limit (UVL) protection has been activated, Blinks red when the power limit p.33
(POWER LIMIT) has been activated.
A: Lights in green when the memory A values are being recalled or saved.

18 PRESET LED B: Lights in green when the memory B values are being recalled or saved. p.50
C: Lights in green when the memory C values are being recalled or saved.

19 LOCKLED Lights in green when the keys are locked. p.52

20 REMOTE LED Lights in green during remote control. -
Lights and blinks when the LAN interface is in use.
* No fault status: Lights in green.

21 LANLED » Fault status: Lights in red. -

« Standby status: Lights in orange.
+ WEB identify status: Blinks green.

Rear Panel
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8 10 7 Serial number 1500 W model
No.  Name Function See
1 DC OUTPUT Output connector p.18
2 uUsB USB port for controlling the PWX series remotely @
3 RS232C RS232C port for controlling the PWX series remotely MANUAL
Interface
4 LAN Ethernet port for controlling the PWX series remotely Manual
5 Air outlet Air outlet for cooling the inside of the PWX series —
On the 750 W model, this is the AC inlet.
6 AC INPUT On the 1500 W model, this is the AC input terminal. p-10,p-11
7 Chassis terminal Connector for grounding the output -
8 tSOer;lsmg terminal connec- Terminals to connect the sensing cables to p.21
9 J1 External control connector p.56, p.71
10 Option slot Slot for the isolated analog interface option (factory option) p.87
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Installation and Preparation

This chapter describes how to turn on the
PWX series, what kind of load cables to
use, and how to connect cables to the out-
put connectors.



-
Connecting the Power Cord

This product is a piece of equipment that conforms to IEC Overvoltage Category Il (equip-
ment that consumes energy supplied from a fixed installation).

A power cord is not included with this 1500 W model. Use a power cord that conforms to this
product’s rated AC input voltage and current.

The following specialized power cords are available as options.

For the 1500 W model
AC5.5-3P3M-M4C-VCTF

ENTEE Risk of electric shock.

¢ This product is a piece of equipment that conforms to IEC Safety Class | (equipment
that has a protective conductor terminal). Be sure to earth ground the product to
prevent electric shock.

¢ The product is grounded through the power cord ground wire. Connect the protec-
tive conductor terminal to earth ground.

750 W model

» Use the supplied power cord to connect to the AC line.

If the supplied power cord cannot be used because the rated voltage or the plug shape is
incompatible, have a qualified engineer replace it with an appropriate power cord that is 3
m or less in length. If obtaining a power cord is difficult, contact your Kikusui agent or dis-
tributor.

» The power cord with a plug can be used to disconnect the PWX series from the AC power
line in an emergency. Connect the plug to an easily accessible power outlet so that the plug
can be removed from the outlet at any time. Be sure to provide adequate clearance around
the power outlet.

» Do not use the specialized power cord with other instruments.

INOTE

1 Check that the AC power line meets the nominal input rating of the prod-
uct.

The product can receive a nominal line voltage in the range of 100 Vac to 240 Vac at
50 Hz or 60 Hz.

2 Check that the POWER switch is turned off.

Connect the power cord to the AC inlet on the rear panel.

(&%)

4 Insert the power plug into a grounded outlet.

PWX



Connecting the Power Cord

1500 W model

XTI Risk of electric shock.

* Before you connect the power cord, turn off the switchboard breaker (a switch that
cuts off the power supply from the switchboard).
Risk of fire.

* Be sure to have a qualified engineer make the connection to the switchboard.

* The switchboard breaker must meet the requirements shown below.

Inside the product, protective circuits are connected to match the polarity of the input

/N\ CAUTION
terminal. Be sure to connect the L, N, and @ (GND) terminals of the product to the
matching terminals on the switchboard.
NOTE » We recommend that you use one of the optional specialized power cords to connect to the

AC power line. If you will not use one of these power cords, use an appropriate power cord
with a length of 3 m or less that has been selected by a qualified technician. If obtaining a
power cord is difficult, contact your Kikusui agent or distributor.

* In an emergency, turn off the switchboard breaker to disconnect the product from the AC
power line.

m Switchboard breaker requirements
» Rated current: 30 A (for safety, breakers whose rated current exceeds 30 A cannot be
used)
* Only use the breaker with this product.
+ Keep the breaker readily accessible at all times.

» Indicate that the breaker is dedicated for use with this product and that it is used to
disconnect the product from the AC power line.

Breaker indication example

For the
PWX1500ML only
30A

% PWX1500ML

Power cord

PWX1500ML
dedicated breaker

B Necessary cable

Vinyl cabtire cable (VCTF): Nominal cross-sectional area 5.5 mm?Z, 3 core
Finished diameter: 12.1 mm or less
Rated voltage: 250 V or higher

Input terminal end: Ring terminal 5.5-4 (5.5 mm?2 M4)

PWX
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Connecting the Power Cord

B Connection procedure

1 Check that the AC power line meets the nominal input rating of the prod-
uct.

The product can receive a nominal line voltage in the range of 100 Vac to 240 Vac at
50 Hz or 60 Hz.
Check that the POWER switch is turned off.

Connect the power cord and the included INPUT terminal cover to the
AC INPUT terminal on the rear panel.

W

Be sure to connect the AC INPUT L, N, and @ (GND) terminals correctly.

Pass the power cord through the INPUT terminal cover, and fix the cord in place using
the lock plate and screws.

Use the PWX screws to connect the INPUT terminal cover in place.

@ (GND)
N: White or blue N
g ,/:\ L
@ (GND): Green or ~ 'r
green and yellow \ | N &
" MACINPUT terminal

____T})Ema_te___'

I

|
=
| |
i Secure the insulated section |
. |

of the power cord in place
|_with a lock plate.

Lock plate

4 Attach an appropriate crimping terminal to the switchboard end of the
power cord.

Have a qualified engineer attach a crimping terminal that is appropriate for the screw
on the switchboard.

Turn off the switchboard breaker.

O

Connect the L, N, and © (GND) wires of the power cord to the matching
terminals on the switchboard.

PWX



Turning the Power On

Turning the POWER switch on

/N\ CAUTION

Risk of electric shock. Regardless of whether load cables are connected to the output
terminals, be sure to attach the OUTPUT terminal cover before turning the POWER
switch on.

You can use the CONFIG settings to set how the PWX series starts when you turn the
POWER switch on. Depending on the setting, the output may be turned on automatically
when the POWER switch is turned on. In case that you connect a load without setting OVP
and OCP to the appropriate values, the load may be damaged if output automatically turns
on at the PWX series power-on.

WE‘;J p.53

[see] p.42

WE‘;J p.19

PWX

When you turn the POWER switch on for the first time after purchase, the PWX series starts
with its factory default settings. Subsequent times that you turn the PWX series on, it starts
with the panel settings (excluding the output on/off setting) that were in use immediately
before the POWER switch was turned off.

You can use the CONFIG settings (CF02) to select how the PWX series starts when the
POWER switch is turned on.

1 Check that the power cord is connected correctly.

2 Check that the OUTPUT terminal cover is attached.

When the product is shipped from the factory, the OUTPUT terminal cover is not
attached.

3 Turn the POWER switch on (]).

All the LEDs light, and then the voltmeter and the ammeter display the following
sequence of information: the rated voltage and rated current, the firmware version
number, the build number, and then the selected interface. Each item is displayed for
approximately 1 second.

After a few seconds, the PWX series enters the operation standby state (the output
value is displayed).

RE UpeLy LXI
a

Rated voltage and rated current display
(The PWX750MLEF is being used in this

N R g e e e sng =\ example.)

“GULATED DC POWER 5

CURRENT
7\

'REGULATED DC POWER SUPPLY 7]

Bl o Firmware version display
(AINAIN], P
o g :{ ( ) (Version 1.00 in this example)

N e OET él ogeor? coN:I\G T:nsln % -
=
cummeNT @% Build number display
= ) (Build number BLD 0120 in this example.)

=T = = = T

LXi Interface display

VOLTAGE

7 (The LAN interface is selected in this
/ example.)

newore Lan [
S OUTPUT  SET ~ OCP-OVP CONFIG PWRDSPL LOCAL  [REI] \ilV/
DG = = i = . [T

B Inrush current

When the POWER switch is turned on, an inrush current of up to 70 A flows. Check that suffi-
cient current capacity is available in the AC power line or the switchboard, particularly if you
are using multiple PWX series and turning on their POWER switches simultaneously.

Installation and Preparation
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Mounting the PWX Series to a Rack

Turning the POWER switch Off

Flip the POWER switch to the ( O ) side to turn the PWX series off.

The PWX series saves the panel settings (except the output on/off setting) that were in use
immediately before the POWER switch was turned off.

You can use the CONFIG settings (CF02) to select how the PWX series starts when the
POWER switch is turned on.

If the POWER switch is turned off immediately after the settings have been changed, the last
settings may not be stored.

/N\CAUTION

After you turn the POWER switch off, wait at least 10 seconds after the panel display turns
off before you turn the POWER switch back on. Repeatedly turning the POWER switch on
and off at short intervals can cause damage to the inrush current limiter. Furthermore, this
will shorten the service life of the POWER switch and the internal input fuse.

Mounting the PWX Series to a Rack

You can use brackets or slide rails to mount the PWX series to a rack.

When you mount the PWX series to a rack, install the optional support angles (KRB1-PWX
SUPPORT ANGLE) to support the PWX series.

We recommend that you keep all pieces that you remove from the PWX series. You will need
these pieces if you remove the PWX series from the rack.

You can mount the PWX series to the Kikusui KRC series and KRO series racks.

PWX



A
Load Considerations

Note that the output will become unstable if the following types of loads are connected.

Loads with peak current or pulse-shaped current

The PWX series only indicates mean values. Even when the indicated value is less than or
equal to the set constant current, the peak values may exceed the set constant current. If this
happens, the PWX series is instantaneously put into constant-current mode, and the output
voltage drops.

For these types of loads, you must increase the set constant current or increase the current
capacity.

- -+ Set constant current -- Set constant current
----- Ammeter reading (mean value) - Ammeter reading (mean value)

Load current with peaks Pulse-shaped load current

Loads that generate reverse current to the power supply

The PWX series cannot absorb reverse current from the load. Therefore, if a regenerative
load (such as an inverter, converter, or transformer) is connected, the output voltage
increases and becomes unstable. This can cause a malfunction.

For these types of loads, connect a resistor (RD) as shown in the following figure to bypass
the reverse current. However, the amount of current to the load decreases by Irp.
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Equivalent circuit of the PWX750ML Regenerative load
. tlo EO (inV
= Rb (in Q) < —( )
2 . Irp (in A)
3
*g . Iep Rb: Reverse current bypass dummy load
5 Eo: Output voltage
o Reverse current

Irp: Maximum reverse current

L
o

Use a resistor with sufficient rated power for RD. If a resistor with insufficient rated power for

AUTION
Ac 0 the circuit is used, resistor Rbp will burn out.

PWX
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Load Considerations

Loads with accumulated energy

Connecting a load with accumulated energy, such as a battery, to the PWX series may cause
current to flow from the load to the internal circuit of the PWX series. This current may dam-
age the PWX series or reduce the life of the load.

For this type of load, connect a reverse-current-prevention diode (DRP) between the PWX
series and the load in series as shown in the following figure.

This cannot be used in conjunction with remote sensing.

DRP: Reverse-current-protection diode

PWX750ML Load with accumulated energy

/N\ CAUTION

» To protect the load and the PWX series, use a DRp that conforms to the following
specifications.
Reverse voltage withstand capacity:
At least twice the rated output voltage of the PWX series.
Forward current capacity:
Three to ten times the rated output current of the PWX series.
A diode with small loss.

» Be sure to take into account the heat generated by DRP. DRP will burn out with inadequate
heat dissipation.

PWX



Load Cables

PWX

/\WARNING

Risk of fire.
* Use load cables whose capacity is adequate for the PWX series rated output current.

* The output connector and its surrounding area become hot. Use cables whose cov-
ers have heat resistance at 85 °C and higher.
Risk of electric shock.

* Use load cables whose rated voltage meets or exceeds the PWX series isolation
voltage.

B The cables’ allowable current depends on the insulation’s maximum allow-
able temperature.

A cable’s temperature is determined by the resistive loss based on the current, the ambient
temperature, and the cable’s external thermal resistance. The following table shows the cur-
rent capacity of heat-resistant vinyl wires that have a maximum allowable temperature of
60°C, assuming that a wire is stretched out horizontally in air in an ambient temperature of
30°C. The current capacity must be reduced under certain conditions, such as when vinyl
cables that have a low heat resistance are used, when the ambient temperature is 30 °C or
greater, or when cables are bundled together and little heat is radiated.

Nominal cross-sectional AWG (reference cross-  allowable current! [A] Kikusui-recommended

area [mm?] sectional area) [mm?]  (Ta =30 °C) current [A]
2 14 (2.08) 27 10
3.5 12 (3.31) 37 -
5.5 10 (5.26) 49 20
8 8 (8.37) 61 30
14 5 (13.3) 88 50
22 3 (21.15) 115 80
30 2 (33.62) 139 -
38 1 (42.41) 162 100
50 1/0 (53.49) 190 -
60 2/0 (67.43) 217 -
80 3/0 (85.01) 257 200
100 4/0 (107.2) 298 -
125 - - 344 -
150 - - 395 300
200 - - 469 -

1 Excerpt from Japanese laws related to electrical equipment.

B Taking measures against noise

When connecting wires that have the same heat resistance, separating the wires as much as
possible to increase heat radiation enables a greater amount of current to flow. However, wir-
ing the + (positive) and - (negative) output wires of the load cable side by side or bundling
them together is more effective against unwanted noise. The Kikusui-recommended currents
shown in the above table are allowable currents that have been reduced in consideration of
the potential bundling of load cables. Use these values as a guideline when connecting load
cables.

B Limitations of the remote sensing function

All wires have resistance. As the wire becomes longer or the current becomes larger, the volt-
age drop in the wire becomes greater. This results in a smaller voltage being applied at the
load end. The PWX series has a sensing function that compensates for this voltage drop up
to approximately 4 V for a single line. If the voltage drop exceeds this level, use wires that
have a greater cross-sectional area.

Installation and Preparation
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Connecting to the Output Terminals

/\WARNING Risk of electric shock.

¢ Turn the POWER switch off before you touch the OUTPUT terminals.

* Even if you turn the output off or turn the POWER switch off, if the bleeder on/off set-
ting is set to “oFF,” the voltage that was present when the output was on will remain
at the output terminals. Set the bleeder on/off setting to “on” before you touch the
output terminals.

* Regardless of whether load cables are connected to the output terminals, be sure to
attach the OUTPUT terminal cover before turning the POWER switch on.

PWX1500ML

- (negative) terminal ~ + (positive) terminal
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Chassis terminal e PWX1500ML is in this example.

1 Turn the POWER switch off.

Connect one end of the included chassis connection wire to the chassis
terminal, and then connect the other end of the wire to the negative or
positive output terminal.

Use the screw on the PWX to connect the wire to the chassis terminal. Use the screw
on the output terminal to connect the wire to the output terminal.

Use an M3 screw and an M4
screw to connect the wire

Attach crimping terminals to the load cables.

The output terminals have M8 holes for connecting the load cables. Use crimping
terminals that are appropriate for the bolts that you are using.

PWX



*,': Memo

The top and bottom
halves of the OUTPUT
terminal cover have
different shapes.

PWX

Connecting to the Output Terminals

4 Use the included bolt set to connect the load cables to the output
terminals.

Connect the positive cable to the positive output terminal and the negative cable to
the negative output terminal.

Crimping terminal

Bolt (M8) Use the M8 bolt set to
connect the cables

Washer

Attaching the OUTPUT terminal cover

You can adjust the diameter of the holes that the load cables pass through by changing the
positions in which the top and bottom halves of the OUTPUT terminal cover are put together.
There are two available positions. Use the appropriate position for the load cables that you
are using.

+ For cables that are up to 10 mm in diameter: Put the top and bottom halves of the
OUTPUT terminal cover together so that the hole diameter is small.

» For cables that are between 10 mm and 18 mm in diameter: Put the top and bottom
halves of the OUTPUT terminal cover together so that the hole diameter is large.

1 Remove the screw that is attached next to the output terminals on the
PWX.

Use this screw to attach the OUTPUT terminal cover.

2 Place the bottom half of the OUTPUT terminal cover underneath the load
cables connected to the output terminals.

Remove the screws, and then
line up the half of the cover.

Installation and Preparation
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Connecting to the Output Terminals

Align the tabs of the top half of the OUTPUT terminal cover with those of
the bottom half.

Align the tabs of the OUTPUT terminal cover according to the load cable diameter.

For thin load cables

. . Align the protrusion of
8012r1hoolne1r:|ameter. the top half of the cover
P with the middle section

of the protrusion of the

Middle

section%

For thick load cables

Align the protrusion of
the top half of the cover
with the top section

of the protrusion of the
bottom half.

Cover hole diameter:
10 mm to 18 mm

Bottom half of the cover

4 Push the OUTPUT terminal cover against the rear panel, and then use
the PWX screws to fix the cover in place.

Make sure that the screws are securely fastened.

After you have lined up the top and bottom halves
of the cover, use the screws to fix the cover in place.

50
_500

50

Screws (M3)
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Sensing

When the PWX series is shipped from the factory,
connectors are attached to the sensing terminals. If
they are damaged or lost, contact your Kikusui agent

or distributor. 84-61-7305

Connecting the sensing cables

/\WARNING Risk of electric shock and damage to internal circuits.
* Never wire the sensing terminals while the POWER switch is turned on.

* Use sensing cables whose rated voltage is higher than the PWX series isolation volt-
age. Protect the uncovered sections of the shielded cable by using insulation tubes
whose withstand voltage is greater than the PWX series isolation voltage.

* The sensing terminals are at approximately the same electric potential as the nega-
tive output terminal. Insert the cables so that the wire strands do not touch the chas-
sis when they stick out of the sensing terminal. Also, insert the cables so that the
stripped wires do not stick out of the terminal.

If the sensing cables come loose, the output voltage across the load may become unstable,
and an excessive voltage may be applied to the load. If an appropriate OVP trip point is set,
the OVP will trip before an excessive voltage is generated.

When you are finished with remote sensing, return the PWX series to local sensing mode.

Sip gause - I

=l . .

The wire itself is Wire scraps are
u in contact with in contact with
[l the chassis. the chassis.
+LS+S r‘ n

Terminal Function

Use this screw to fix the -S Negative remote sensing terminal
cables in place so that they do - - -
not come loose. Negative local sensing terminal

-LS Connected to the negative output
Strip 7 mm (0.28 inches) of the terminal

cable covering, and then insert
the cable here.

— Not connected

Positive local sensing terminal

Local sensing jumpers

+LS Connected to the positive output
terminal

+S Positive remote sensing terminal

Sensing  \\yG28 to AWG16

cable

PWX
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Sensing

Local sensing

By factory default, the PWX series is set to local sensing (the rear panel sensing connector is
hard wired). The sensing point during local sensing is the output terminal. This method does
not compensate for the voltage drop in the load cable, so use this method when the load cur-
rent is small or when you do not need to consider the load effect voltage.

PWX Use twisted-pair wires for the load cables.
’___\,/ Make the cables as short as possible.

Output terminal

+

| )

1

\ )
. rd

S’

Chassis terminal

Load
Sensing terminal

OHHHO—

Remote sensing

[see] p.17

Remote sensing is a feature that stabilizes the output voltage across the load by reducing the
influence of voltage drops and other effects caused by the load cable resistance.

You can use the PWX series remote sensing feature to compensate up to 4 V for a single
line. Select a load cable that has sufficient current capacity to prevent the voltage drop in the
load cable from exceeding the compensation voltage.

When you perform remote sensing, set the voltage of the sensing point (across the load) so
that it does not exceed the rated output voltage. If you are performing remote sensing with
the voltage close to the maximum output voltage, the output is limited by the maximum output
voltage (105 % of the rated output voltage). Electrolytic capacitors may be required at the
sensing point (across the load).

To reduce the effect of noise, use twisted-pair wires or 2-core shielded wires. When you are
using shielded wires, connect the shield to the ground of the PWX series or the load.

PWX Use twisted-pair wires for the load cables.

Make the cables as short as possible.

Output terminal

SO /I-
+
AN Load /7 c

1
1
. — Connect an
7 = P electrolytic
| LY capacitor
i across the load
. as necessary.
\ 1
]
1

Chassis terminal

Sensing terminal

1

\ For the sensing cables, use twisted-pair
wires or shielded wires.

PWX



PWX

Sensing

Turn the POWER switch off.
Remove the sensing connectors from the rear panel sensing terminals.

Remove the local sensing jumpers from the sensing connectors.

O -

Remove 7 mm of the wire covering. Connect the negative sensing cable
to -S and the positive sensing cable to +S.

Use cable screws to securely fix the cables in place so that they do not come loose.

5 Firmly attach the sensing connectors to the rear panel sensing termi-
nals.

6 Turn the POWER switch on.

B Electrolytic capacitor to connect across the load

If the wiring inductance component is large, the following symptoms may appear.
* The PWX series oscillates

If the wires used to connect to the load are long, the wiring inductance and capacitance
can cause phase shifting at a level that can not be ignored. This may lead to oscillation.

* The output fluctuates

If the load current changes drastically in a pulse-shaped pattern, the output voltage may
become large due to the wiring’s inductance component.

You can reduce the inductance component by twisting the load cables, which stabilizes the
voltage. However, if this does not rectify the problem, connect an electrolytic capacitor across
the load.

Electrolytic capacitor to use
Capacity: 0.1 uF to a few hundred pF
Withstand voltage: At least 120 % of the rated output voltage of the PWX series

LF/ L type MLF/ ML type

36 V or more 96 V or more

B If you are inserting a mechanical switch between the PWX series and the
load

If you want to connect and disconnect the load using a mechanical switch that is inserted
between the PWX series and the load, be sure to include switches in the sensing cables as
shown in the following figure and turn on and off the load cable and the sensing cables simul-
taneously. Before you turn the mechanical switch on or off, be sure to turn the output or the
POWER switch off.

Installation and Preparation
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Basic Functions

This chapter describes how to turn the out-
put on and off and the basic operations that
you can perform from the front panel.



Measured Value Display and Setting Display

The voltage and current displays have the following two states.
* Measured value display
» Setting display

In addition to the voltmeter and ammeter, the PWX series can display the power, the set OVP
or OCP, and the system configuration.

Measured value display

The present output voltage and output current are displayed. In this situation, the SET key
LED is off.

You can change the output voltage and output current in the measured value display.

REGULATED DC POWER SUPPLY I
CURRENT

/ \ A \' "/ B N

\ / QUTPUT SET. OGPOVP CONFG PWRDSPL LOOAL  [SHIE] N\ /4
FINE O — - FINEN—
ALM CLR A LOCK

B Power display

In the measured value display, press PWR DSPL to display the output power on the amme-
ter.

The output power is calculated from the measured output voltage and the measured output
current.

When the power is being displayed, the PWR DSPL key lights. Press PWR DSPL again to
turn off the LED and return to the measured value display.

REGULATED DC POWER SUPPLY I

o D(
oo e

Lock Remote LAN i )

\ ) A1)
\\~,,, /F . OUTPUT SET ~ OCP-OVP CDNFS‘#}/RD’SV')% \\ /

Alvcin E/,,;.\\K
Lit

Setting display

Press SET to light its LED and display the present output voltage and output current settings.
Press SET again to return to the measured value display.

REGULATED DC POWER SUPPLY. l
VOLTAGE

- [ZECIORE0I0] -~
/ \ [N} Pg D

Lock REMOTE LAN i )

\ / ouUTP sn 7 4cpou corio PuRDsP. tooa  Fly N/
INE Ee a1 CJ C3J CJ FINE™S—

LAY \\K B C LOCK.
Lit

When you recall a preset memory entry, the values stored in the preset memory entry are dis-
played on the panel.

PWX



Panel Operations

B Overvoltage protection and overcurrent protection setting display

Press OCP-OVP to light its LED and display the present overcurrent protection and overvolt-
age protection settings.

REGULATED DC POWER SUPPLY I

CURHENT VOLTAGE
’/ \ v / \\

CK REMOTE

‘ OUTPUT SET \OCP OVP“ONF\G PWRDSPL LOCAL [SHIF’
g gy
Lit

B System configuration setting display

Press CONFIG to light its LED and display the present system configuration settings.

REGULATED DC POWER SUPPLY I

VOLTAGE
v e
LOCK

REMOTE LAN

\|l
OUTPUT _SET acpo\ couna»musn Loou, - R \\ /
sy s | FINE ~——
A iy IS K Lit

CURRENT

J/ \
o /w

Panel Operations

*,': Memo

When you set a value, it is
convenient to first use
normal resolution to set
the value roughly and
then switch to fine
resolution to set it
precisely.

PWX

Measured value display, setting display, and set OVP/OCP display

Turn the VOLTAGE knob to change the voltage. Turn the CURRENT knob to change the cur-
rent.

You can set these values while output is on or off.

H REGUL ATEDJDG POWER SUPPLY MI
]
cul Ewﬂpgnn B’—,nn VOLyAGE
i (g [ A7) [ | [ AUAL [ )
P P s e P
Decrease Increase = o Decrease Increase

Press SET to switch to the setting display, and then change the output voltage and output
current while you view their actual settings.

You cannot set the output voltage to a value that is 95% of the OVP trip point or higher. You
cannot set the output current to a value that is 95% of the OCP trip point or higher.

The displayed current or voltage may not change even if you turn the CURRENT or VOLT-
AGE knob. In this situation, the values are being changed at a finer resolution that which is
being displayed. The display will change when the amount that you change the value by
reaches the smallest display digit of the set voltage or current.

B Fine adjustment

You can change the resolution of the VOLTAGE and CURRENT knobs.

Hold down SHIFT while you turn the VOLTAGE knob or CURRENT knob to make small
changes to the value.

Basic Functions n
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Output

Operations

The output turns on and off each time you press OUTPUT. When output is on, the OUTPUT
LED in the display area lights. When the output is off, the OUTPUT LED in the display area
turns off.

When the output is on, output is generated at the present set values. If you change the set-
tings while the output is on, the changes are applied to the output.

You can use external control to turn the output on and off.

G
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e
CURRENT [}
e [
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\ e
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emoTe Lan ] )
N 4
Finee

Output on

Output on or off when the PWX series turns on

See | p.35

In the factory default settings, output is off when the PWX series turns on. Using a CONFIG
parameter (CF02:Forc), you can set the PWX series so that output is turned on at power on.
If you set the PWX series so that output is turned on at power on, be sure to check the OVP
trip point setting before you turn the PWX series off.

/N\ CAUTION

If you change the load, it may be damaged if the PWX series’s OVP and OCP settings are
not correct.
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Operation Overview

The PWX series is a constant voltage (CV)/constant current (CC) regulated DC power supply

that can output a wide range of v

If you configure the settings so that “output voltage x output current” is less than or equal to
the rated output power, the PWX series operates as a traditional constant-voltage (CV)/con-

stant-current (CC) power supply.

[see] p.38

ing on the load value.

[ LF/L type ]

oltage and current within rated output power.

If you configure the settings so that “output voltage x output current” is greater than the rated
output power, the actual output is limited by the power limit (POWER LIMIT: approximately
105% of the rated output power), and the output voltage and output current change depend-

S 35
jo’ Rated output voltage: 30 V
2 |
£ 30 :
e Rated output power Rated output power
= 5 PWX750LF: 750 W
%— PWX1500L: 1500 W
O 20 <
15
10 ~
5 Rated output current
0 .
0 10 20 30 40 50 60 70 75 80 PWX750LF operating range
[ i i i % % % 1 PWX1500L operating range
0 20 40 60 80 100 120 140 150 160
Output current (A)
[ MLF/ML type ]
% % Rated output voltage: 80 V l
2 80 |
3 \ Rated output power Rated output power
z \< PWX750MLF: 750 W
3 &0 PWX1500ML: 1500 W
)
(@)
50
40 =
30
20 Rated output current —
10
0 PWX750MLF operating range
0 5 10 15 20 25 28 30 P 9 9
f } } } } } — PWX1500ML operating range
0 10 20 30 40 50 56 60

PWX

Output current (A)
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CV Power Supply and CC Power Supply

The PWX series has features that enable it to function as a constant-voltage source and con-
stant-current source even when the load is changed. The constant-voltage source operation
is referred to as constant-voltage (CV) mode. The constant-current source operation is
referred to as constant-current (CC) mode. The operation mode is determined by the follow-
ing three values.

* The set output voltage (Vs)
* The set output current (Is)
* The load resistance (RL)
The operation modes are described below.

RL>Rc  RL=Rc
Vmax — c int
Vs 1 p L rossover poin
5 [=Jcv mode area
o B=1CC mode area
- _RL <Rc
o vq Vs = Set voltage
% / Is = Set current
> Rc = Vs/Is (Ohm’s Law)
= -1 RL = Load resistance
s Vmax = Maximum settable voltage
EE) | _ ’
o s Imax Imax = Maximum settable current

Output current lout

The above figure shows the PWX series operation modes. The load resistance is denoted as
RL. The resistance, which is denoted as Rc, is calculated from the set voltage and current (Rc

= Vs/ls). The power supply is designed so that it operates in CV mode in area [A and CC

mode in area [B . The boundary is the line defined by RL = Rc. This line represents the load at
which the output voltage and the set voltage are equal and the output current and the set cur-
rent are equal. If load resistance RL is greater than resistance Rc, the operating point is in

area [A, and the PWX series operates in CV mode (point p). In this case, the set current Is
equals to the current limit.

When operating in CV mode, the output voltage is maintained at the set voltage. Output cur-
rent | is determined by the equation | = Vs/RL and is a current that is less than current limit Is.
The actual current that flows is not necessarily equal to the specified value.

For loads in which transient peak current flows, current Is must be set so that the peak value
does not reach the current limit.

Conversely, if load resistance RL is less than resistance Rc, the operating point is in area .
and the PWX series operates in CC mode (point q). In this case, set voltage Vs equals to the
voltage limit.

When operating in CC mode, the output current is maintained at the set current. Output volt-
age V is determined by the equation V = Is x RL and is a voltage that is less than voltage limit
Vs. The actual voltage that is applied is not necessarily equal to the specified value.

For loads that generate transient surge voltage, Vs must be set so that the surge voltage
does not reach the voltage limit.

B Crossover point

The PWX series switches automatically between CV mode and CC mode according to the
changes in the load. A crossover point is the point at which the mode switches.

For example, when operating in CV mode, if the load changes and the output current reaches
the current limit, the PWX series automatically switches to CC mode to protect the load. Like-
wise, when operating in CC mode, if the output voltage reaches the voltage limit, the PWX
series switches to CV mode.

PWX



PWX

CV Power Supply and CC Power Supply

CV mode and CC mode operation example

This section uses a power supply with a rated output voltage of 100 V and a rated output cur-
rent of 10 A as an example.

A load resistance (RL) of 8 Q is connected to the output terminals of the power supply. The
output voltage and output current are set to 30 V and 5 A, respectively. In this case, Rc = 30
V/5 A = 6 Q. Because 8 Q is greater than 6 Q (RL > Rc), the power supply operates in CV
mode. When you want to increase the voltage in CV mode, you can increase the voltage up
to the voltage defined by the following equation: Vs = Is x RL. Substituting the values, we
obtain Vs =5 A x 8 Q =40 V. If you try to increase the voltage above this point, the crossover
point is reached, and the power supply automatically switches to CC mode. To maintain oper-
ations in CV mode, increase the current limit.

Next, a load resistance (RL) of 5 Q is connected to the output terminals of the power supply.
The output voltage and output current are set to 30 V and 5 A, respectively. In this case, Rc =
30 V/5 A =6 Q. Because 5 Q is less than 6 Q (RL < Rc), the power supply operates in CC
mode. When you want to increase the current in CC mode, you can increase the current up to
the current defined by the following equation: Is = Vs/RL. Substituting the values, we obtain Is
= 30V/5Q = 6 A. If you try to increase the current above this point, the crossover point is
reached, and the power supply automatically switches to CV mode. To maintain operations in
CC mode, increase the voltage limit.

Basic Functions n
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Using the PWX series as a CV or CC Power Supply

[See] p18

Hsge{ p.27

[See] p45

[see] p.26

When using the PWX series as a constant-voltage power supply, the set current is the limit to
the current that can flow through the load.

When using the PWX series as a constant-current power supply, the set voltage is the limit to
the voltage that can be applied to the load.

If the specified limit is reached, the PWX series automatically switches its operation mode.
When the PWX series switches its operation mode, the lit LED in the display area (CV LED or
CC LED) changes to indicate the switch.

Turn the POWER switch off.

Connect the load to the output terminals.

If the OUTPUT LED in the display area is lit, press OUTPUT to turn the output off.

Press SET to change to the setting display.
The SET key lights.

Turn the VOLTAGE knob to set the voltage.

1
2
3 Turn the POWER switch on.
4
5

Voltage range: 0 % to 105 % of the rated output voltage

PWX750LF OVto315V PWX1500L OVto315V
PWX750MLF  0Vto84V PWX1500ML  0Vto 84V

6 Turn the CURRENT knob to set the current.

Current range: 0 % to 105 % of the rated output current

PWX750LF 0Ato78.75A PWX1500L 0Ato157.5A
PWX750MLF 0 Ato 29.4A PWX1500ML 0 Ato58.8 A

7 Press OUTPUT to turn output on.

The SET LED turns off, and the OUTPUT LED in the display area lights. The voltage
and current are generated from the output terminals. When the PMX750ML is operat-
ing as a constant-voltage power supply, the CV LED in the display area lights. When
the PMX750ML is operating as a constant-current power supply, the CC LED lights.

Even when the output is on, you can set the voltage and current by carrying out step 5 and
step 6 while checking the actual output voltage or current.

You can use the CONFIG settings to set the output-on startup state (CF12: prioritize CC or
CV). Set this according to the operation mode that you are using. You can prevent overshoot
from occurring when the output is turned on by prioritizing CV when using the PWX series as
a constant-voltage power supply and by prioritizing CC when using the PWX series as a con-
stant-current power supply.

You can set the voltage that is actually output while checking the power.

When the output is turned on, the internal capacitors are charged. Depending on the set cur-
rent, the PMX750ML may enter CC mode for an instant.

PWX
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Protection Functions and Alarms

The PWX series is equipped with the following protection functions.

» Overvoltage protection (OVP) » Overvoltage protection 2 (OVP2)
» Overcurrent protection (OCP) » Undervoltage limit (UVL)
» Overheat protection (OHP) » Overheat protection 2 (OHP2)

* Fan failure protection (FAN)
* Incorrect sensing connection protection (SENSE)
» Low AC input protection (AC-FAIL)

» Shutdown (SD) » Power limit (POWER LIMIT)

PWX750LF PWX750MLF PWX1500L PWX1500ML
Rated output voltage 30V 80V 30V 80V
Rated output current 75 A 28 A 150 A 56 A
OVP setting 3Vto33.6V 8Vto89.6V 3Vto336V 8Vto89.6V
OVP2 setting 36V 96 V 36V 96V
OCP setting 75At084 A 28At031.36 A 15Ato168.0 A 5.6 Ato 62.72 A
UVL setting 0Vto315V 0Vto84V 0OVto315V 0OVto84V
Power limit setting 787.5W 787.5W 1575.0 W 1575.0 W

Alarm occurrence and clearing alarms

Alarm occurrence
When a protection function has been activated, the PMX750ML behaves as follows.

Alarm indication when
OHP has been activated

Alarm indication when OHP has been
activated with the output on

* The output turns off.
W’S;a 0.43 For the overheat protection (OHP), fan failure protection (FAN), and low AC input protec-
e tion (AC-FAIL), you can use the CONFIG settings to select to turn the output on automati-
cally when the problem that caused the alarm is fixed (CF03: Auto) or to leave the output
turned off when the problem that caused the alarm is fixed (CF03: SAFE). This parameter
is the same for the OHP, FAN, and AC-FAIL alarms. You cannot set this parameter sepa-
rately for each protection function.

 The ALARM LED in the front panel display area lights to indicate that an alarm has
occurred. The voltmeter indicates the cause of the alarm.

* The ALARM LED in the front panel display area blinks (only when the power limit has
been activated).

» The OUTPUT LED in the front panel display area blinks (only when a protection function
has been activated when the output is on).

If a protection function is activated when the output is on, the ALARM LED lights and the
OUTPUT LED blinks in orange.

If the PWX series is set so that output turns on automatically after the problem that
caused the alarm is fixed (CF03: Auto), the output is turned on and the OUTPUT LED
lights automatically when the problem that caused the alarm is fixed.

If the PWX series is set so that output remains off even after the problem is fixed (CF03:
SAFE), output remains off even after the problem that caused the alarm is fixed.

* The alarm signal is generated from pin 14 of the J1 connector (when the OVP/ OVP2/
OCP/ OHP/ OHP2/ FAN/ SEN/ AC-FAIL/ SD has been activated).

PWX
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Clearing alarms

To clear alarms, (1) press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 V to 0.5 V) or shorted; or (3) turn the PWX series off, fix the problem that caused the alarm,
and then turn the PWX series on.

If overvoltage protection 2 (OVP2), overheat protection 2 (OHP2) and Shutdown (SD) has
been activated, turn the PWX series off, fix the problem that caused the alarm, and then turn
the PWX series on.

When the overheat protection (OHP), fan failure protection (FAN), or low AC input protection
(AC-FAIL) function is activated, output is turned off. You can use the CONFIG settings to
select how the PWX series will perform after the problem that caused the alarm is fixed. You
can select to turn the output on automatically (CFO3: Auto) or to leave the output off (CFO03:
SAFE). If you select to turn the output on automatically after the problem that caused the
alarm is fixed, the output will turn on automatically.

If an alarm still occurs even after you have corrected all the causes of alarms, the PWX series
may be malfunctioning. Stop using it immediately, and contact your Kikusui agent or distribu-
tor.

For an explanation of the problems that cause the alarms, see the explanation of each pro-
tection function.

Alarm signal

The alarm signal is isolated from other terminals as it is through an open collector photocou-
pler.

Ii1 connector
ALM STATUS (16
v
E/ i
STATUS COM(3)— Maximum voltage: 30 V
H PWX Maximum current: 8 mA

Protection function activation

[see] p.4s

Hsge[ p.45

Setting limitation functions

You can use the CONFIG settings to apply limits to the voltage and current settings. You can
set limitations so that the values do not exceed the set overvoltage protection (OVP trip point)
and the set overcurrent protection (OCP trip point) and so that the values are not lower than
the set undervoltage limit (UVL trip point).

By using this feature, you can avoid turning the output off by mistakenly setting the voltage or
current to a value that exceeds the set OVP or OCP or to a value that is lower than the set
UVL.

If you have selected to limit the voltage setting (CF15: ON), you will no longer be able to set
the output voltage to a value that is 95 % of the OVP trip point or higher or to a value that is
lower than the UVL trip point. In addition, you will no longer be able to set the OVP trip point
to a value that is lower than the set output voltage or the UVL trip point to a value that
exceeds the set output voltage.

If you have selected to limit the current setting (CF14: ON), you will no longer be able to set
the output current to a value that is 95 % of the OCP trip point or higher. In addition, you will
no longer be able to set the OCP trip point to a value that is lower than the set output current.

PWX
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ste/e\[ p.34, p.45
[See] p.45
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Protection Functions and Alarms

Overvoltage protection (OVP), overvoltage protection 2 (OVP2),

and overcurrent protection (OCP)

The overvoltage protection (OVP) function is activated under the following conditions.

When the output terminal voltage exceeds the set voltage (OVP trip point).

When the load or the PWX series is malfunctioning.
The overvoltage protection 2 (OVP2) function is activated under the following conditions.

When the output terminal voltage exceeds 120 % of the rated output voltage (when a
voltage is being applied from an external source).

When the load or the PWX series is malfunctioning.
If OVP2 is activated, turn the POWER switch off and on.

CURBENT

REGULATED DC POWER SUPPLY

!%CCE
t

Lock nzmors L

cgum wnusm LoCAL [l
o —
c___lock

cv

I,XI

VOLTAGE
an i

Alarm when OVP2 has
been activated

The overcurrent protection function (OCP) is activated under the following conditions.

When the output current exceeds the set current (OCP trip point).

When the load or the PWX series is malfunctioning.

Set the OVP and OCP trip points to appropriate values. Immediately after you purchase the
PWX series or immediately after a load is changed, you have to set the OVP and OCP ftrip
points to values that are appropriate for the load.
The OVP2 trip point is fixed to 120 % of the rated output voltage.

B Setting the OVP and OCP trip points and the detection time of OCP activation

The PWX series OVP operates according to the output terminal voltage. If you want to acti-
vate the protection function according to the voltage across the load, take the voltage drop in
the load cable into consideration when you set the OVP trip point.

You can use the CONFIG settings to limit the set OVP (CF15) and the set OCP (CF14).

You can use the CONFIG settings to set the detection time of the OCP activation (CF13)

2

OCP trip point

OVP trip point

CURFIENT ’_' =rm‘l;i;ﬂ‘»m“EM‘I‘“‘I“.’-_;-’-_-' Ve LTAMGEI
1:7u45'u 580 e
OUTPUT _sEx \‘o‘c?‘o{"owe PumoceL ook, I \
- -
\
KLl'(
Press OCP+-OVP.

OVP and OCP trip point
displays

The OCPeQOVP key lights, and the OVP trip point and OCP trip point are displayed in
the display area.

While viewing the panel display, turn the VOLTAGE knob to set the OVP
trip point or the CURRENT knob to set the OCP trip point.

OVP setting range:
OCP setting range:

10 % to 112 % of the rated output voltage
10 % to 112 % of the rated output current

Press OCP+<OVP twice to finalize the settings.
The OCPeQOVP key turns off, and the PWX series returns to the measured value dis-

play

Basic Functions n
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B Checking OVP and OCP operation

The OVP and OCP functions are designed to protect the load.

If you use the CONFIG settings to limit the voltage setting (CF15: ON), you will no longer be
able to set the output voltage to a value that exceeds the OVP trip point. This means that you
won'’t be able to check the operation of the OVP function.

If you use the CONFIG settings to limit the current setting (CF14: ON), you will no longer be
able to set the output current to a value that exceeds the OCP trip point. This means that you
won'’t be able to check the operation of the OCP function.

To check the operation of the OVP function, carry out the procedure below.

1 Check that the OUTPUT LED in the display area is turned off.
2 Set the output voltage to a value lower than the OVP trip point.

3 Press OUTPUT to turn output on.
The OUTPUT LED lights.

4 Slowly turn the VOLTAGE knob clockwise.

When the output voltage exceeds the OVP trip point, the front panel display area’s
ALARM LED lights and the OUTPUT LED blinks to indicate that the OVP function has
been activated.

REGULATED DC POWER SUPPLY l

LoCK_ REMOTE Lan Display of the OVP activation
alarm

5 Check that output has turned off.

6 Turn the POWER switch off.

To check the operation of the OCP function, carry out the procedure below.

1 Short the output terminal.

Turn the POWER switch on.

Check that the OUTPUT LED in the display area is turned off.
Set the output current to a value lower than the OCP trip point.

Press OUTPUT to turn output on.
The OUTPUT LED lights.

o PR WN

Slowly turn the CURRENT knob clockwise.

When the output current exceeds the OCP trip point, the front panel display area’s
ALARM LED lights, and the OUTPUT LED blinks to indicate that the OCP function has
been activated.

REGULATED DC POWER SUPPLY. I

VOLTAGE

Display of the OCP activation
alarm

7 Check that output has turned off.

If you do not change the output settings, the OVP or OCP function will be activated again.

PWX
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Undervoltage limit (UVL)

This protection function is activated when you attempt to set the output voltage to a value that
is lower than the set undervoltage limit (the UVL trip point). In other words, it prevents you
from setting the output voltage to a value lower than the set limit. This function does not turn
the output off.

You can use the CONFIG settings to limit the set UVL (CF15).

B Setting the UVL trip point

1 Press OCP+OVP.

The OCPeQOVP key lights, and the OVP trip point and OCP trip point are displayed in
the display area.

2 Press OCP+<OVP again.
The present UVL trip point is displayed.

REGULATED DC POWER SUPPLY. l

= LXI
CURBENT VOLIAGE
7 A/w Ve

/ Y .
( \ Loox_ renore Lav ) Display example of the
\ 4 OUTPuT = ocP ovP CONFIG PWRDSPL o sH|F1 .

e = 3 Fve— UVL setting

3 While viewing the panel display, turn the VOLTAGE knob to set the UVL
trip point.
UVL setting range: 0 % to 105 % of the rated output voltage

4 Press OCP+OVP to finalize the setting.

Overheat protection (OHP), Overheat protection2 (OHP2)

This protection function is activated when the PWX series internal temperature rises to an
abnormal level.

* When the PWX series is used in an environment outside its operating ambient tempera-
ture range (0 °C to +50 °C [32 °F to 122 °F])

* When the PWX series is used with its air inlet and exhaust port blocked.

*  When the fan motor has stopped.

CURRENT
7

Alarm indication when
OHP2 has been activated

If OHP2 is activated, turn the POWER switch off and on.

If you do not fix the problem that caused the OHP or OHP2 to be activated, OHP or OHP2 will
be activated again even if you restart the PWX series.

Basic Functions n
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Fan failure protection (FAN)

This function is activated when the number of fan rotations drops to an abnormal level.

REGULATED DC POWER SUPPLY I

CURRENT VOLTAGE

!@Lﬂ“lﬁ\l =
3 ’ A
\‘/ ) ALARM Co— PRESET——  LOOK REMOTE LAN w‘/ \\ Alarm indication when fan failure pro-

|
\ / TRy RN e CONG PYBDSR LO0A: I \ . .
N EE L\w == S/ tection has been activated

Incorrect sensing connection protection (SENSE)

This function is activated when the remote sensing cables are connected with the incorrect
polarity (positive or negative), and the remote sensing function is then used.

?“““( m . f”"i Alarm indication when incorrect
( B e | sensing connection protection has
\ / OUTPL l ‘q \} couF\G PWRDSPL LOCAL [l /

= o

been activated

th = =

Low AC input protection (AC-FAIL)

This function is activated when a low AC input is detected.

REGULATED DC POWER suPPLv

VoLTAGE Alarm indication when low AC

cc . lXI . . .
(A 7\ !ﬂﬂg Lo newore LYN c \\\j input protection (AC-FAIL) has

\ /H ouTPL/I L come Pwknsm oo, 4\7/ been activated

p u: ,

Shutdown (SD)

W 67 Shutdown (SD) is not activated as a result of the PWX series detecting an error. It is a func-
=P tion that is used to turn the output off through the application of a signal to the rear-panel J1

connector when an abnormal condition occurs.
If SD is activated, turn the POWER switch off and on.

LXi

CURRENT

\ /HH OUTPL/lr'_E‘H\\ =y cowe vwaosn = ‘ H\ /

L|t

Power limit (POWER LIMIT)

See | p.29, p.33

BOLTAGE Alarm indication when the

=TT N l E _
( ) LocK REWE [ ( \ shutdown (SD) function has

~ been activated

This function changes the output voltage or output current according to the changes in the
load resistance. This function limits the output power to a value that is approximately 105 %
of the rated output power. This function does not turn the output off.

When the power limit function has been activated, the ALARM LED blinks. An alarm signal is

not transmitted.
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CONFIG Settings

PWX

Use the CONFIG settings to set the PWX series system configuration. You can set and dis-
play the following parameters in the CONFIG settings. The CONFIG parameters are listed in

a separate document (included with this manual).

Effects: e indicates a parameter that may be affected when the panel settings are reset (CF00) or when a

preset memory entry is loaded.

VYindicates a parameter that may be affected when the master unit, the slave unit, or the number

of units is changed (CFO01).
In the “Note” column, “A” indicates a parameter that is applied immediately, “B” indicates a parameter
that is applied when the PWX series is turned on, and “C” indicates a parameter that is applied when

CF34 is executed.

Parameter number,
CF (CONFIG)
+ a two-digit number

Display Parameter

——

E oo | Setting display

CONFIG setting and

display examples

switching | number Setting or display description Effect Note
SYSTEM  cFoo! Resets the panel settings — A
CFO1 Master-slave parallel operation parameter v B
CF02' Power-on status parameter — B
CF03 Method for clearing OHP, FAN, and AC-FAIL alarms — B
CFo4' Memory content display parameter — A
CFo05' CC control using an Vext or Rext . A
CFo6' CV control using an Vext or Rext A
CFo7’ CVI/CC control range parameter — A
CFO08 Range during voltage and current monitoring — A
CF09' External control parameter for turning output on and off ov A
CF10! External control logic parameter for turning output on and off ¥ A
CF11 Bleeder on/off parameter — A
CF127 Output-on startup state parameter v A
CF13 Detection time of OCP activation — A
CFE141 Current setting limit ov A
CF15" Voltage setting limit ov A
INTER- CF20 Remote interface parameter v B
FACE CF21 Command language parameter v B
CF22 Emulation parameter during remote control v B
CF23 SCPI communication error display parameter v A
CF24 Multichannel (VMCB) domain number parameter v B
CF25 Multichannel (VMCB) channel number v B
LAN CF30 DHCP parameter v BorC
CF31 AUTO IP address parameter v BorC
CF32 MANUAL IP address parameter v BorC
CF33 Resets the LAN interface settings (LCI) v A
CF34 Restarts the LAN interface (REBOOT) v A
CF35 IP address display (1) v -
CF36 IP address display (2) v —
CF37 IP address display (3) v -
CF38 IP address display (4) v -
CF39 MAC address display (1) and (2) v -
CF40 MAC address display (3) and (4) v —
CF41 MAC address display (5) and (6) v —
uUSB CF50 VID (vendor ID) display v —
CF51 PID (product ID) display v —
RS232C CF60 RS232C baud rate parameter v B

1 You can only specify this parameter when the PWX series is being used as a master unit.

Basic Functions
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*/': Memo

Press CONFIG or turn the
CURRENT knob to switch
between the parameter
numbers. These two
methods switch between
the parameter numbers
differently.

Setting and viewing CONFIG parameters

CURRENT knob CONFIG key VOLTAGE knob

- Used to select the Used to select the ~ Used to select the
CONFIG key value or the parameter

parameter number. parameter number.

to display.
* play.

\ Measured value display ‘

CONFIGkey )

\System settings ] CF00

CFO01
: < EURRENT
nob

CF15

(=)
CConFiGhey D §
(o)

\ Interface settings ]

CURRENT
knob

CONFIG key ‘

Interface-specific LAN usB RS232C
! (CF20: LAn)  (CF20:uSb)  (CF20:232)
settings
CF30 CF50 CF60
CF31 = CF51 =
CF41

it it it
I < CURRENT knob D

CFO00, CF33, and CF34 are used to execute operations. CF35 to CF41, CF50, and CF51 are
used to display the status of the PWX series. You cannot set the values of any of these CON-
FIG parameters.

The SET key blinks when you have selected a CONFIG parameter whose setting you must
confirm by pressing SET (CF00, CF33, or CF34).

Specifying the CONFIG settings (Excluding resetting the settings, reset-
ting the LAN interface settings, and restarting the LAN interface)

1

Press CONFIG.

The CONFIG key lights, and the SET key blinks. The ammeter displays the parameter
number—CFOO[C F50). The voltmeter displays the corresponding setting—

rST[ ~SE.

Press CONFIG or turn the CURRENT knob to select the number of the
parameter that you want to set.

When you press CONFIG, the PWX series switches between the parameter numbers
in the following order.

CF00 — CF20 — CF30 — CF50 — CF60 — measured value display
When you turn the CURRENT knob, the PWX series switches between the parameter
numbers. The parameter numbers that are displayed are those within the ranges
defined by the parameter numbers that pressing the CONFIG key switches between.

PWX
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Turn the VOLTAGE knob to change the value of the parameter.

To specify or display other parameters, repeat step 2 and step 3.
To stop specifying CONFIG settings, proceed to step 5.

= W

5 Continue pressing CONFIG until the measured value display appears.
Alternatively, press OUTPUT or PWR DSPL. If you are configuring a
slave unit, press CONFIG or PWR DSPL.

W/é?ej 39 Some CONFIG parameters will be applied immediately after you set them, some will
S 2= p. be applied after you restart the PWX series, and some will be applied after you exe-
cute CF33 or CF34.

Specifying the CONFIG settings (Resetting the settings, resetting the
LAN interface settings, and restarting the LAN interface)

» Resetting the settings (CF00)
* Resetting the LAN interface settings (CF33)
» Restarting the LAN interface (CF34)

1 Press CONFIG once (for CF00) or three times (for CF33 and CF34).

The CONFIG key lights and the SET key blinks.
If you pressed CONFIG once, the ammeter displays the parameter number—

CFOO[Z £T T . The voltmeter displays the corresponding setting—rST([ - S5E .
If you pressed CONFIG three times, the ammeter displays the parameter number—

CF30[C £ 337 . The voltmeter displays the corresponding setting—on on.-

2 If you are resetting the LAN interface settings (CF33) or restarting the
LAN interface (CF34), turn the CURRENT knob to select the parameter
number.

3 Press SET, which is blinking.

The CONFIG key turns off, and the SET key, the parameter number displayed on the
ammeter, and the setting displayed on the voltmeter all blink.

CF33 display example CF34 display example

4 Press SET, which is blinking, again.

W= Memo The settings are applied. While the parameter number and the setting are blinking, no
Press any key other than . . . .
SET to cancel the new settings will be applied until you press SET.
confirmation of the When setting CFOO, the measured value display appears.
parameter.

3 When you are setting CF33 or CF34, the display changes once after you press SET.
W= Memo The ammeter displays “boot.” In both cases, all key LEDs light. After these are dis-
CF33 and CF34 will played for approximately 4 to 5 seconds, the measured value display appears, and

continue to be displayed
while the settings are
being applied (this takes
approximately 4 to 5 T m  LXI
seconds). When the 0 -
measured value display
appears, the new settings
have been applied.

the settings are applied.

“AII m Display example of CF33 or CF34 being applied

PWX
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CONFIG parameter details

The CONFIG parameters are explained in detail below.

CF00 Resets the panel settings

Sets whether the panel settings will be reset. The following settings will be reset. When the
settings are reset, the PWX series settings take on the same values as they do when an
*RST command is received.

You can only specify this parameter when the PWX series is being used as a master unit.

[See| p.39, p.53,
Communication
Interface Manual

» Output voltage » Output on/off at power-on
» Output current » Constant current control using an Vext or Rext (CF05)

» Overvoltage protection  + Constant voltage control using an Vext or Rext (CF06)
» Overcurrent protection  + External control setting for turning output on and off (CF09)

* Undervoltage limit » Voltage and current setting limits (CF15 and CF14)
Value Parameter description
rSt Resets the panel settings

CF01 Master-slave parallel operation parameter

Sets the total number of units (master unit and slave units) in master-slave parallel operation.
Specify “SLAV” for the units that you want to use as slaves.

This parameter is applied when you turn the POWER switch off and on.

Changing this setting may affect the settings of the master unit or the slave units that are con-
nected in parallel.

H/SEeT p.72

[see] p.39

Value Parameter description
SLAV Use the PWX as a slave unit.

1to 4 Set the total number of units (1 to 4; 1 indicates independent operation--
factory default setting).

CF02 Power-on status parameter

Sets the condition that the PWX series will be in when the power is turned on. This setting is
invalid when you are using an external contact to turn the output off.
This parameter is applied when you turn the POWER switch off and on.

H/Sé] p.13

You can only specify this parameter when the PWX series is being used as a master unit.

Value Parameter description

SAFE The settings that were in use immediately before the POWER switch was
turned off are used.
The output is off (factory default setting).

Auto The settings that were in use immediately before the POWER switch was
turned off are used.
This includes whether output was on or off.

Forc The settings that were in use immediately before the POWER switch was
turned off are used.
The output is turned on.
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CF03 Method for clearing OHP, FAN, and AC-FAIL alarms

H/é?‘ﬂ Sets the method for clearing alarms when overheat protection (OHP), fan failure protection
T (FAN), or low AC input protection (AC-FAIL) has been activated. You cannot set this parame-
ter separately for each protection function.

H/é?ex] 37 When you select “Auto,” if the overheat protection function (OHP) has been activated, output
— P will turn on again automatically when the internal temperature drops to a normal level. How-
ever, if you do not fix the problem that caused the alarm to occur, the alarm will occur again,
which will force you to clear the alarm again. The overheat protection devices have long ser-
vice lives (approximately 100000 uses), but if they reach the end of their service lives, they
will stop operating. To maintain the performance of the PWX series for a long time, we
request that you fully understand the Auto feature and only use it when necessary.
Value Parameter description
SAFE After the problem that caused an alarm to occur is fixed, the output is not
turned on automatically (factory default setting).
Auto After the problem that caused an alarm to occur is fixed, the output is
turned on automatically.
CF04 Memory content display parameter
H/é;‘ﬂ 0.43 Sets whether the PWX series will display the saved contents of the recalled preset memory entry.

You can use this CONFIG parameter if you forget what settings have been saved to a preset
memory entry or if you want to view the saved settings.
You can only specify this parameter when the PWX series is being used as a master unit.

Value Parameter description

oFF The saved contents of preset memory entries will not be displayed.

on The saved contents of preset memory entries will be displayed (factory
default setting).

CF05 CC control using an Vext or Rext

Selects whether constant current will be controlled by an external voltage (Vext) or an exter-

See
H‘ - 7 p-42,p.51, nal resistance (Rext) (the J1 connector).

p.63 This is set to “oFF” when the panel settings are reset (CF00) and when a preset memory
entry is recalled.
You can only specify this parameter when the PWX series is being used as a master unit.
Value Parameter description
oFF Control will not be performed (factory default setting).
on Control will be performed.
CF06 CV control using an Vext or Rext
H/é?ej 0.61 Selects whether constant voltage will be controlled by an external voltage (Vext) or an exter-

nal resistance (Rext) (the J1 connector).

This is set to “oFF” when the panel settings are reset (CF00) and when a preset memory
entry is recalled.

You can only specify this parameter when the PWX series is being used as a master unit.

Value Parameter description
oFF Control will not be performed (factory default setting).
on Control will be performed.

PWX
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CF07 CVICC control range parameter

Selects the range that is used when controlling constant current and constant voltage with an
external voltage or an external resistance (the J1 connector).
You can only specify this parameter when the PWX series is being used as a master unit.

[see] p.61, p.63

Value Parameter description
Lo 0V to 5 V (factory default setting)
Hi 0OVto10V

CF08 Range during voltage and current monitoring

W,,SE?QW 0.69 Selects the range during voltage and current monitoring.
Value Parameter description
Lo 0V to 5 V (factory default setting)
Hi OVto10V
CF09 External control parameter for turning output on and off
W/SFBT 65 Selects whether an external contact (the J1 connector) will be used to turn output on and off.
—= P This is set to “oFF” when the panel settings are reset (CF00) and when a preset memory
entry is recalled.
You can only specify this parameter when the PWX series is being used as a master unit.
Value Parameter description
oFF External control is not performed (factory default setting).
on External control is performed.
CF10 External control logic parameter for turning output on and off
W/SFBT 0.65 Sets the logic that is used when an external contact (the J1 connector) is being used to turn

output on and off.
You can only specify this parameter when the PWX series is being used as a master unit.

Value Parameter description

Lo Output is turned on when a LOW signal (0 V to 0.5 V) or short-circuit is
received (factory default setting).

Hi Output is turned on when a HIGH signal(4.5 V to 5 V) or open-circuit is
received.

CF11 Bleeder on or off

Turns the bleeder circuit on and off. You can turn the bleeder circuit off when you don’t want
current to be sinked by the internal bleeder circuit, such as when you are charging a battery.

Even when the output terminal is off (open) or when the set voltage is 0 V, if you turn the
bleeder off, a voltage as large as a few hundred millivolts may appear at the output terminal.

Value Parameter description
oFF The bleeder circuit is turned off.
on The bleeder circuit is turned on (factory default setting).

PWX



CONFIG Settings

CF12 Output-on startup state parameter

N Sets the operation mode to be prioritized when the output is turned on. This cannot be set

See
H - ] p-32 when the output is on. When you are using an external contact to turn the output off, this
parameter is invalid.
You can only specify this parameter when the PWX series is being used as a master unit.
Value Parameter description
CcC CC (constant current) is prioritized.
Ccv CV (constant voltage) is prioritized (factory default setting).
CF13 Detection time of OCP activation
H/éga 35 Set the time when the overcurrent protection (OCP) is activated after an overcurrent is
=P detected. Set this in 100 ms steps.
Value Parameter description
0 0 ms (factory default setting)
100 to 2000 100 ms to 2000 ms
CF14 Current setting limit
H”éga 34 Set whether to limit the set output current so that its value does not exceed the set overcur-
=P rent protection (approximately 95 % of the OCP trip point). When the current setting limit is
set to “oFF,” if you set the current setting limit to “on” when the set OCP is lower than the set
current, the current value will be maintained, and the set OCP will be changed to 105 % of the
current value. The parameter will also be changed if the output is on.
This is set to “on” when the panel settings are reset (CF00) and when a preset memory entry
is recalled.
You can only specify this parameter when the PWX series is being used as a master unit.
Value Parameter description
oFF The setting is not limited.
on The setting is limited (factory default setting).
CF15 Voltage setting limit
H”éga 0.34 Set whether to limit the set output voltage so that its value does not exceed the set overvolt-

age protection (approximately 95 % of the OVP trip point) and is not lower than the set under-
voltage limit. When the voltage setting limit is set to “oFF,” if you set the voltage setting limit to
“on” when the set OVP is lower than the set voltage, the voltage value will be maintained, and
the set OVP will be changed to 105 % of the voltage value. In addition, the set UVL will be
changed to match the voltage value. The parameter will also be changed if the output is on.
This is set to “on” when the panel settings are reset (CF00) and when a preset memory entry
is recalled.

You can only specify this parameter when the PWX series is being used as a master unit.

Value Parameter description
oFF The setting is not limited.
on The setting is limited (factory default setting).

PWX
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CONFIG Settings

CF20 Remote interface parameter

Selects the remote interface that you want to use.
This parameter is applied when you turn the POWER switch off and on.

Value Parameter description

LAn The LAN interface will be used (factory default setting).
uSb The USB interface will be used.

232 The RS232C interface will be used.

CF21 Command language parameter

Selects the command language that is used in remote control messages.
This parameter is applied when you turn the POWER switch off and on.

Value Parameter description

SCPi The SCPI language will be used (factory default setting).

LGCy Legacy languages will be used.

CF22 Emulation parameter during remote control

Selects the emulation that is used during remote control. If you have set the command lan-
guage to legacy languages, you can only select “Gen” or “PAG.”
This parameter is applied when you turn the POWER switch off and on.

Value Parameter description

nonE  Remote control is performed using the PWX series commands made by
Kikusui (factory default setting).

5700 Remote control is performed using the N5700/N8700 commands made by
Agilent Technologies.

GEn Remote control is performed using the Genesys series commands made
by TDK-Lambda.

PAG  Remote control is performed using the PAG series commands made by
Kikusui.

CF23 SCPI communication error display parameter

Selects whether to display communication errors. The errors are only displayed when you are
using the SCPI language.

Value Parameter description
oFF SCPI communication errors are not displayed (factory default setting).
on SCPI communication errors are displayed.

CF24 Multichannel (VMCB) domain number parameter

Set the multichannel domain number. PWXs that have the same domain number perform
multichannel operations. This parameter is applied when you turn the POWER switch off and
on or when you execute CF34.

For details on the multichannel function, see the Communication Interface Manual on the
included CD-ROM.

Value Parameter description

0 The multichannel function is not used (factory default setting).

1 to 255 The domain number when the multichannel function is used.

PWX
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CONFIG Settings

CF25 Multichannel (VMCB) channel number

Set the multichannel channel number. Specify a unique number on the network.

This parameter is applied when you turn the POWER switch off and on or when you execute
CF34.

For details on the multichannel function, see the Communication Interface Manual on the
included CD-ROM.

Value Parameter description

0 The PWX is used as a master unit on the multichannel network (factory
default setting).

110 30 The PWX is used as a slave unit with this channel number on the

multichannel network

CF30 DHCP parameter

Selects whether or not to obtain an IP address from a DHCP server. If you are using a fixed
IP address, set this to “oFF.”

This parameter is applied when you turn the POWER switch off and on or when you execute
CF34.

Value Parameter description
oFF A DHCP server is not used.
on A DHCP server is used (factory default setting).

CF31 AUTO IP address parameter

Set whether to automatically attain an IP address when you are not using or can not use a
DHCP server. The address that is assigned by the AUTO IP function is 192.168.x.x (where x
is a number between 0 and 254). If you are using a fixed IP address, set this to “oFF.”

This parameter is applied when you turn the POWER switch off and on or when you execute
CF34.

Value Parameter description
oFF The AUTO IP function will not be used.
on The AUTO IP function will be used (factory default setting).

CF32 MANUAL IP address parameter

Set whether to manually specify an IP address when you are not using or can not use a
DHCP server. If you are using a fixed IP address, set this to “oFF.”

This parameter is applied when you turn the POWER switch off and on or when you execute
CF34.

Value Parameter description
oFF The MANUAL IP function will not be used (factory default setting).
on The MANUAL IP function will be used.

CF33 Resetting the LAN interface settings (LCI)

Sets whether the LAN interface settings will be reset to their factory default settings. You can
use this if you forget the security password or IP address. This parameter is only displayed
when you are using the LAN interface.

Value Parameter description

LCi The LAN interface settings will be reset to their factory default settings.

Basic Functions n
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CF34 Restarts the LAN interface (REBOOT)

Restarts the LAN interface. The LAN interface settings that you have specified do not

change.
Value Parameter description
boot The LAN interface settings are saved, and the interface is restarted.

CF35 to CF38 IP address display

These parameters display the set IP addresses. These parameters are only displayed when
you are using the LAN interface.

The IP addresses are just displayed; they cannot be set from the panel. To set a fixed IP
address, access the PWX series through a Web browser. When you access the PWX series
through a Web browser, do so under conditions in which a DHCP server or AUTO IP can be
used.

For information about the Web browser interface, see the included CD-ROM.

Parameter Display Description

number

CF35 0to 255 Displays the first IP address number
CF36 0to 255 Displays the second IP address number
CF37 0to 255 Displays the third IP address number
CF38 0to 255 Displays the fourth IP address number

CF39 to CF41 MAC address display

These parameters display the set MAC addresses. The MAC addresses are just displayed;
they cannot be set from the panel. To set a fixed MAC address, access the PWX series
through a Web browser. When you access the PWX series through a Web browser, do so
under conditions in which a DHCP server or AUTO IP can be used.

MAC addresses are set to 00.0F.CE.xx.xx.xx (where x is a hexadecimal number between 0
and F).

For information about the Web browser interface, see the included CD-ROM.

Parameter Display Description

number

CF39 00.0F Displays the first and second MAC address numbers
CF40 CE.xx Displays the third and fourth MAC address numbers
CF41 XX.XX Displays the fifth and sixth MAX address numbers

Display example of the MAC address
“00.0F.CE.11.22.33.”

CF39: 00.0F [E HF“BHS’EUHUHUHF
CF40: CE.11 [,_I‘H,CH'-,'HQBEHEH / "ﬂ
cret:2233  (ETETG RSN

CF50 Vendor ID (VID) display
Displays the USB vendor ID.

Display Description
Ob3E 0x0B3E
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CF51 Product ID display
Displays the USB product ID.

Display Description

CONFIG Settings

1025 0x1025

CF60 RS232C baud rate setting
Sets the RS232C baud rate.

This parameter is applied when you restart the PWX series.

Value Parameter description

1.2 1200 bps

2.4 2400 bps

4.8 4800 bps

9.6 9600 bps

19.2 19200 bps (factory default setting)

Basic Functions n
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Preset Memory Function

The PWX series has the preset memory that stores three sets of the following settings: the
voltage, the current, the OVP, the OCP, and the UVL. You can recall the stored set from the
preset memory whenever you need.

To select the preset memory that you specify for saving or recalling a set of settings, press A,
B, or C key while holding down SHIFT key.

The recalling will be effective at the moment when you select the preset memory. To save the
present settings, you need to keep holding down the keys (SHIFT+A, B, or C).

Saving settings to preset memory

Hsge[ p.35

[see] p.a7

1 Press SET.

The SET key lights, and the present voltage and current settings are displayed on the
panel.

2 While viewing the values displayed on the panel, turn the VOLTAGE
knob to set the preset memory voltage and turn the CURRENT knob to
set the preset memory current.

3 Press OCP+OVP.

The OCPeQVP key lights, and the OVP trip point and OCP trip point are displayed in
the display area.

4 While viewing the values displayed on the panel, turn the VOLTAGE
knob to set the preset memory OVP value and turn the CURRENT knob
to set the preset memory OCP value.

5 Press OCP-OVP again.
The present UVL trip point is displayed.

6 While viewing the value displayed on the panel, turn the VOLTAGE knob
to set the preset memory UVL value.

7 Press SHIFT+the memory key (A, B, or C) to which you want to save the
settings. Hold the keys down until their LEDs turn on.
The PRESET A, PRESET B, or PRESET C LED in the display area—whichever one cor-

responds to the memory entry that you selected—Ilights to indicate that the preset
memory entry has been saved.

By following step 7, you can save preset memory entries when the output is on and the mea-

sured value display is being shown (the SET key LED is off). After you save a preset memory
entry, press SET to view the preset memory values.

PWX



Preset Memory Function

Recalling preset memory entries

You can recall preset memory entries from the measured value display (when the SET key
LED is off) and from the setting display (when the SET key LED is lit).

If the output is on when you recall a preset memory entry, the values in the preset memory
entry are applied to the output the moment that the preset memory entry is recalled.

If you hold down SHIFT+the memory key (A, B, or C) from which you want to recall the pre-
set memory entry, the present values in use will be saved to the preset memory entry
instead.

INOTE)

When you recall a preset memory entry, the following items are set to their factory default set-
tings.
H/,,S?ej 0.43, p.4d + Constant current control u3|-ng an Vext or Rext (CF05: oFF)
» Constant voltage control using an Vext or Rext (CF06: oFF)
» Output on/off control using an external contact (CF09: oFF)
+ Current setting limit (CF14: on)

» Voltage setting limit (CF15: on)

1 Press SHIFT+the memory key (A, B, or C) from which you want to recall

‘_ = Memo the preset memory entry.
This is convenient when
you want to view the The SET LED and the contents (voltage and current) of the loaded preset memory that

contents that have been

saved to memory. are shown in the display area blink. If you press another memory key, the contents of

the corresponding key appear blinking.

2 Check the displayed settings, and then press SET.

P*: gg;’gvp The SET LED and the LED that corresponds to the loaded preset memory entry both
CONFIG. or PWR DSPL light, and the set voltage and current are displayed on the panel.

to cancel the recall

operation.

Easily recalling a preset memory entry

You can recall a preset memory entry with one-step operation.

1 Use the CONFIG settings to set the PWX series to hide the saved con-

* Memo tents of preset memory entries (CF04: oFF).
This is convenient when

you know the contents

*mhgaqhoar;e been saved to 2 While holding down the SHIFT key, press the appropriate memory key
(A, B, or C).
The LED that corresponds to the preset memory entry that you have loaded (PRESET
A, B, or C) lights.
If no load is connected, it will take time for the output voltage to decrease.

PWX
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Locking Panel Operations (Key lock)

The PWX series key lock function prevents you from accidentally changing the settings.

REGULATED DC POWER SUPPLY MI
CUF(RENT VOLTAGE
/ \ .@‘.. @ ‘V / RN

\\ /WL OT SEY OCPOVP CONF\G PWRDSPL’ h \N\L\\,,,//‘
-”«LJLLJ 4 B

When the keys are locked (when the LOCK LED is lit), only the OUTPUT key is valid.

1 Configure all the settings, such as the output voltage and output cur-
rent, as necessary.

2 Hold down LOCK (SHIFT+LOCAL) until the LOCK LED in the display
area lights.

When the LOCK LED lights, the keys are locked.

To unlock the keys, hold down LOCK again (SHIFT+LOCAL) until the LOCK LED turns off.

Bleeder On/Off Feature

You can turn the bleeder circuit on and off. Turn the bleeder circuit off when you do not want
the internal bleeder circuit to sink output current. When you connect a battery, you can pre-
vent excessive electrical discharges by turning the bleeder circuit off.

See | p.44

/\WARNING Risk of electric shock. Set the bleeder on/off setting to “on” before you touch the out-
put terminals. Even if you turn the output off or turn the POWER switch off, if the
bleeder on/off setting is set to “oFF,” the voltage that was present when the output
was on will remain at the output terminals.

-
Switching from Remote Mode to Local Mode

When the PWX series is being controlled remotely, the REMOTE LED in the display area
lights.

REGULATED DC POWER SUPPLY. I
CURRENT VOLTAGE

LX
p =1 =1}, Eilv o

LOCKS] HEMoTE.j “ \
A\ /’ ou'rpu'r ST OCP-OVP CONFIG pwnnsm LOCAL “la \_
" FINE e ) s [ e INE—

ALVICLR Lit

To switch the PWX series to local mode from the front panel, press LOCAL.
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Factory Default Settings (Initialization)

PWX

If you hold down SHIFT+LOCAL while you turn the POWER switch on, the PWX series will be

reset to the factory default settings.

The factory default settings are shown below.

B Basic settings

Basic item Parameter description
Output voltage oV
Output current 105 % of the rated output current

OVP (overvoltage protection) 112 % of the rated output voltage

OCP (overcurrent protection) 112 % of the rated output current

UVL (undervoltage limit) oV

B CONFIG settings

Param.

number CONFIG parameter Parameter description

CFO01 Master-slave parallel operation parameter 1 (independent operation)

CF02' Power-on status parameter SAFE (panel settings that were in use the last
time the power was turned off)

CF03 Method for clearing OHP, FAN, and AC-FAIL alarms SAFE (do not clear the alarm automatically)

CF04!' Memory content display parameter ON (displayed)

ceo5!?  CC control using an Vext or Rext OFF

crFoe! CV control using an Vext or Rext OFF

cro7!' CVI/CC control range parameter LO(OVto5V)

CF08 Range during voltage and current monitoring LO(OVto5V)

cF09!  External control parameter for turning outputon and OFF

off
cF10?  External control logic parameter for turning output | O (a LOW signal turns output on) 2
on and off

CF11 Bleeder on/off parameter ON (bleeder circuit is on)

CcF12!'  Output-on startup state parameter CV (CV is prioritized)

CF13 Detection time of OCP activation Oms

CE14!  Current setting limit ON (the setting is limited)

cF15' Voltage setting limit ON (the setting is limited)

CF20 Remote interface parameter LAN

CF21 Command language parameter SCPI

CF22 Emulation parameter during remote control NONE (PWX series commands)

CF23 SCPI communication error display parameter OFF (not displayed)

CF24 Multichannel (VMCB) domain number 0 (the multichannel function is not used)

CF25 Multichannel (VMCB) channel number 0 (the PWX is used as a master unit on the
multichannel network)

CF30 DHCP parameter ON (a server is used)

CF31 AUTO IP address parameter ON (the AUTO IP function is used)

CF32 MANUAL IP address parameter OFF (the MANUAL IP address function is not
used)

CF60 RS232C baud rate parameter 19.2 (kbit/s)

2

You can only specify this parameter when the PWX series is being used as a master unit.
0V to 0.5V or shorted.

Basic Functions n
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External Control

This chapter explains external control and
external monitoring using the J1 connector.



A
Overview

You can use the J1 connector on the rear panel of the PWX series to perform the following
types of external control.

« Output voltage control

Controlled using an external voltage or external resistance
»  Output current control

Controlled using an external voltage or external resistance
» Turning output on and off using an external contact
*  Output shutdown control using an external contact
* Clearing alarms using an external contact
* Monitoring operation modes

About the J1 Connector

Plug kit 749809-9 DB25 is included for connecting to the J1 connector. The plug kit is con-
structed of connector parts made by AMP.

Simple pressure welding tools and contact removal tools are not included. These items must
be purchased separately.

For information about how to use these components, see the AMP catalogs.

For information about how to obtain these tools or replacement parts, contact your Kikusui
agent or distributor.

Attaching the USB cable core

To connect to the J1 connector, attach a core to the cable.
The core is not included. Use an appropriate core.

Recommended core: ZCAT3035-1330 EMI FILTER 250 Ohm 100 MHz by TDK

1 Unlock the snap-on core and open to split.
2 Wrap the cable twice around either half of the @
open core. Unlock and
open the core

Wrap the wire so that the distance between the core
and the J1 connector is within 30 mm.

3 Close the core keeping the USB cable from
being wedged in between.
Check that the core is securely locked.

Core
s

To J1 connectogo_ m=p To connection
T &= 1l :
5 ) - (T o
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About the J1 Connector

J1 connector pin arrangement
A1 Connector type 5747461-3 (AMP)
Plug type 745211-7 (AMP)
Q31211 109876565432 1) Wire diameter AWG26 to AWG22
Stananeassas Manual pressure weld-  AMP handle assembly 58074-1
ing tool AMP head assembly 58063-2

Pin number positions when you are
facing the rear panel Insertion/extraction tool ~ AMP 91232-1 or equivalent

External Control ﬂ

E(')n Signal name Description

1 STATUS COM Status signal common for pins 2, 3, and 14 to 16.

2 CV STATUS On when the PWX series is in CV mode (open-collector output from a photocoupler).1

3 CC STATUS On when the PWX series is in CC mode (open-collector output from a photocoupler).1

4 N.C. Not connected.

5 ALM CLR Alarm clear terminal.

Alarms are cleared when a LOW (0 V to 0.5 V) or short-circuit is applied to this terminal.

6 SHUT DOWN Output shutdown control terminal. The output is turned off when a LOW (0 V to 0.5 V) or short-circuit is
applied to this terminal.

7 PRL IN- Negative input terminal for master-slave parallel operation.

8 PRL IN+ Positive input terminal for master-slave parallel operation.

9 PRL COMP IN Correction signal input terminal for master-slave parallel operation.

10 A COM External signal common for pins 5 to 9, 11 to 13, 20 to 22, 24, and 25.

During remote sensing, this is the negative electrode (-S) of sensing input. When remote sensing is not
being performed, this is connected to the negative output.

11 PRL OUT+ Positive electrode output terminal for master-slave parallel operation.

12 PRL COMP OUT  Correction signal output terminal for master-slave parallel operation.

13 | SUM Current signal terminal for master-slave parallel operation.

14 ALM STATUS On when a protection function (OVP, OVP2, OCP, OHP, OHP2, FAN, SEN, or AC_FAIL) has been acti-
vated or when an output shutdown signal is being applied (output through an open-collector photocou-
pler).1

15 PWR ON STATUS Outputs a low level signal when power is turned on (output through an open-collector photocoupler).1

16 OUT ON STATUS ' on when output is on (output through an open-collector photocoupler).1

17 N.C. Not connected.

18  OUT ON/OFF Output on/off terminal.

CONT On when set to LOW (0 V to 0.5 V) or shorted; off when set to HIGH (4.5 V or 5 V) or open (CF10: Lo)
On when set to HIGH (4.5 V to 5 V) or open; off when set to LOW (0 V or 0.5 V) or shorted (CF10: Hi)

19 A COM External signal common for pins 5 to 9, 11 to 13, 20 to 22, 24, and 25.

During remote sensing, this is the negative electrode (-S) of sensing input. When remote sensing is not
being performed, this is connected to the negative output.

20 REFOUT External resistance control terminal; 5.25 V (CF07: Lo) or 10.5 V (CF07: Hi). The maximum output current
2.5 mA.

21 | PGM Terminal used to control the output current with an external voltage or external resistance.
0V to5V;0 % to 100 % of the rated output current (CF07: Lo).
0Vto10V; 0 % to 100 % of the rated output current (CFO7: Hi).

22 VPGM Terminal used to control the output voltage with an external voltage or external resistance.
0Vto5V;0 % to 100 % of the rated output voltage (CF07: Lo).
0Vto10V; 0% to 100 % of the rated output voltage (CFO7: Hi).

23 A COM External signal common for pins 5 to 9, 11 to 13, 20 to 22, 24, and 25.

During remote sensing, this is the negative electrode (-S) of sensing input. When remote sensing is not
being performed, this is connected to the negative output.

24 | MON Output current monitor.

0 % to 100 % of the rated output current is generated as a voltage between 0 V and 5 VV (CF08: Lo) or a
voltage between 0 V and 10 V (CFO08: Hi).

25 VMON Output voltage monitor.

0 % to 100 % of the rated output voltage is generated as a voltage between 0 V and 5 V (CFO08: Lo) or a
voltage between 0 V and 10 V (CF08: Hi).
1 Open collector output:Maximum voltage of 30 V and maximum current of 8 mA.
The status common is floating (isolation voltage of 60 V or less), it is isolated from the control circuit.
PWX
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Terminal Insulation

/\ CAUTION

Risk of electric shock. For safety reasons, even if the output terminal is grounded,
make sure that the insulation capacity of the output terminal (including the sensing
terminal) is greater than or equal to the isolation voltage of the PWX series (¥250
Vmax).

If you cannot obtain a cable with sufficient rated voltage, secure adequate withstand
voltage by passing the cable through an insulation tube with a withstand voltage
greater than the isolation voltage of the PWX series.

The signal cable may burn out. If the PWX series is to be controlled through an external volt-
age (Vext), do not ground the external voltage (leave it floating).

The cable and load that are connected to the output terminal (including the sensing terminal)
must have an insulation capacity that is greater than or equal to the isolation voltage of the
PWX series with respect to the chassis. Isolation voltage indicates the maximum allowed volt-
age that appears across the output terminal of the power supply unit and the protective con-
ductor terminal (chassis terminal).

When the output terminal is not grounded (floating)

58

The output terminal of the PWX series is isolated from the protective conductor terminal. If
you connect the GND wire of the power cord to the ground terminal of the switchboard, the
chassis of the PWX series is set to ground potential.

Pins 5 to 13 (for external control and parallel operation) and 18 to 25 (for external control and
output monitoring) of the rear panel J1 connector are at approximately the same electric
potential as the PWX series negative output terminal. Cables and devices that are connected
to these pins must have an insulation capacity greater than or equal to the isolation voltage of
the PWX series.

PWX

Because the output
terminal is floating, the
section shown on a gray
background must have an

1
\

Isolated

Approximately the same
potential as the negative
output terminal

O,
®
0,
(8
O,
o),
(1)
insulation capacity greater (-} ------- .
than or equal to the ()f------- o
PWX750ML isolation ® : solated
voltage. @ '
Rext @f------- *
—AA O ------- .
) .
- Df *. Approximately the same
— 2 S potential as the negative
Vext @ """" ¢ output terminal
@)} ------- i
........ :
SENS :
-------- .
e l AC
OUTPUT : INPUT
Load ' L
= N
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When the output terminal is grounded

PWX

Output Terminal Insulation

If the positive output terminal is connected to the chassis terminal, the positive output termi-
nal is at ground potential. The cable and load that are connected to the output terminal
(including the sensing terminal) will only require an insulation capacity that is greater than or
equal to the maximum output voltage of the PWX series with respect to the chassis. There is
no need to provide insulation that is greater than or equal to the isolation voltage of the PWX

series.

The same holds true when the negative terminal is connected to the chassis terminal. The
cable and load require an insulation capacity that is greater than or equal to the maximum

output voltage of the PWX series.

For safety reasons, connect one of the output terminals to the chassis terminal unless your

application requires the output terminals to be floating.

Rext

+

Vext

PWX
&
@ } Isolated
O
©f------- +
@O+t------- .
Because the positive output (@)} - ------ 4:.
terminal is at ground ©)------- ) Approximately the same
potential, the section shown ()} - --- - - - * potential as the negative
on a gray background must ()} ------- * output terminal
have an insulation capacity  ()-}-------- .
greater than or equal to the  (13)-|-------
maximum output voltage @
relative to the chassis. @ Isolated
£ i

@@@l@i.

SENS

DC
OUTPUT

Load

S

Approximately the same
potential as the negative
output terminal

Chassis terminal

AC
INPUT
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Output Terminal Insulation

Cautions when using the external voltage (Vext)

Connect the cables so that output is not shorted. See the following figures for examples of
shorted output.

The signal cable may burn out.
» Do not ground the Vext output, that is, leave it floating.

« If you are connecting the shield to the Vext side, do not connect the shield to the output ter-
minal of the PWX series.

/N\CAUTION

2-core shielded wire PWX

Approximately the same
electric potential as
the negative output terminal

Fsesssess O
[y pp—— O

Ground the
positive output terminal.

Output is shorted 1
by the grounding of Vext,

causing current to flow.

A connection in which the output is shorted by the grounding of Vext (example of a prohib-
ited connection)

Vext 2-core shielded wire PWX
J1

o Approximately the same
1 O electric potential as
the negative output terminal

Prohibited >:< ° Ground the
!

positive output terminal.

@t

Output is shorted =
by the shield,
L causing current to flow. 1
A connection in which the output is shorted by the shield (example of a prohibited connec-

tion)

PWX



Controlling the Output Voltage

This section explains how to control the output voltage using an external voltage (Vext) or an
external variable resistor (Rext) of approximately 10 kQ.

If no load is connected, it takes some time for the output voltage to decrease.

Risk of electric shock.

¢ The insulation of Vext or Rext and the connected cable must be greater than or equal
to the isolation voltage of the PWX series (¥250 Vmax).

* When using shielded cables for the connection, protect the uncovered sections of
the shielded cable by using insulation tubes whose withstand voltage is greater than
the PWX series isolation voltage.

/A\WARNING

Control using an external voltage (Vext)

Wgejﬂ 0.43 To use an external voltage (Vext) to control the output voltage, set the CV control using an
IR external voltage or an external resistance in the CONFIG settings so that external voltage con-
trol is enabled (CFO06: on).
The output voltage (Eo) varies in the range of 0 to the rated output voltage (Ertg) when the
external voltage (Vext) is changed in the range of 0 V to 5 V (CFQ7: Lo) or in the range of 0 V
to 10 V (CFO7: Hi).

External voltage (Vext) 0 V to 5 V (CFO7: Lo) External voltage (Vext) 0 V to 10 V (CF07: Hi)
Eo = Ertg x Vext/5 (in V) Eo = Ertg x Vext/10 (in V)
Vext =5 x Eo/Ertg (in V) Vext = 10 x Eo/Ertg (in V)

/A CAUTION » The signal cable may burn out. Do not connect the Vext output, that is, leave it floating.

Risk of damage to the product.

» Pay careful attention to the polarity of Vext.

» Do not apply a voltage of 10.5 V or greater, or a reverse voltage across the external voltage
control pins.

* When using the optional isolated analog interface, do not connect anything to pin 22
(VPGM) of the J1 connector.

External voltage (Vext) connection

Use a low-noise, stable voltage source 9-core shielded wire or
for Vext. The noise in Vext is multiplied twisted-pair wire PWX
by the amplification factor of the PWX
series and appears in the output.
Therefore, the output ripple noise may
not meet the specifications of the  Vext ) + Nammmo N
PWX series. -

To reduce the influence of noise on the
output, connect a 2-core shielded wire
or a twisted-pair wire across Vext, and
keep the wire as short as possible. If
the wiring between the PWX series and the external contact is long, it becomes easy for
noise to influence the operation of the PWX series. Even if you use cables that are designed
to suppress noise, the PWX series may not operate properly.

PWX
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Controlling the Output Voltage

If you use a shielded cable, connect the shield to the negative output terminal. If the shield
needs to be connected to the Vext side, see “Cautions when using the external voltage (Vext).”

Use pins 22 and 23 of the J1 connector.

Control using an external resistance (Rext)

[see] p.43

By using an external resistance (Rext) to change the reference voltage’s voltage-divider ratio,
you can change the output voltage (Eo) in the range of 0 to the 105 % of the rated output volt-
age (Ertg).

To use an external resistance (Rext) to control the output voltage, set the CV control using an
external voltage or an external resistance in the CONFIG settings so that external voltage
control is performed (CF06: on).

The output voltage (Eo) varies in the range of 0 to the rated output voltage (Ertg) when the
external voltage (Vext) is changed in the range of 0 V to 5 V (CF07: Lo) or in the range of 0 V
to 10 V (CFO7: Hi).

External voltage (Vext) 0 V to 5V (CF07: Lo) External voltage (Vext) 0 V to 10 V (CF07: Hi)
Eo = Ertg x Vext/5 (in V) Eo = Ertg x Vext/10 (in V)
Vext = 5 x Eo/Ertg (in V) Vext = 10 x Eo/Ertg (in V)

External resistance (Rext) connection

For Rext, use a resistor that is rated at 2-core shielded wire or
approximately 10 kQ, 1/2 W or greater, Wiper twisted-pair wire PWX
that has a low temperature coefficient,
and that will change little over time.
Examples of such resistors are metal
film or wire wound resistors.

.......

To reduce the influence of noise on the
output, connect a 2-core shielded wire
or a twisted-pair wire across Rext, and
keep the wire as short as possible. If
the wiring between the PWX series and
the external contact is long, it becomes
easy for noise to influence the operation of the PWX series. Even if you use cables that are
designed to suppress noise, the PWX series may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal.
Use pins 20, 22, and 23 of the J1 connector.

|
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Controlling the Output Current

This section explains how to control the output current using an external voltage (Vext) or an
external variable resistor of approximately 10 kQ (Rext).

Risk of electric shock.
* The insulation of Vext or Rext and the connected cable must be greater than or equal
than or equal to the isolation voltage of the PWX series (250 Vmax).
* When using shielded cables for the connection, protect the uncovered sections of
the shielded cable by using insulation tubes whose withstand voltage is greater than
the PWX series isolation voltage.

/\WARNING

Control using an external voltage (Vext)

Wge/e\[ 0.43 To use an external voltage (Vext) to control the output current, set the CC control using an
=2=1p. external voltage or an external resistance in the CONFIG settings so that external voltage
control is enabled (CF05: on).
The output current (lo) varies in the range of 0 to the rated output current (Irtg) when the
external voltage (Vext) is changed in the range of 0 V to 5 V (CF07: Lo) or in the range of 0 V
to 10 V (CFO7: Hi).

External voltage (Vext) 0 V to 5 V (CFO7: Lo) External voltage (Vext) 0 V to 10 V (CFO7: Hi)
lo = Irtg x Vext/5 (in A) lo = Irtg x Vext/10 (in A)
Vext =5 x lo/Irtg (in A) Vext =10 x lo/Irtg (in A)

/N\ CAUTION » The signal cable may burn out. Do not connect the Vext output, that is, leave it floating.

Risk of damage to the product.

» Pay careful attention to the polarity of Vext.

» Do not apply a voltage of 10.5 V or greater, or a reverse voltage across the external voltage
control pins.

» When using the optional isolated analog interface, do not connect anything to pin 21
(IPGM) of the J1 connector.

External voltage source (Vext) connection

Connect a low-noise, stable voltage
source to Vext. The noise in Vext is
multiplied by the ampilification factor of

2-core shielded wire or
twisted-pair wire PWX

the PWX series and appears in the A )
output. Therefore, the output ripple L L
noise may not meet the specifications gy  + NN
of the PWX series. - |
To reduce the influence of noise on the i

output, connect a 2-core shielded wire
or a twisted-pair wire across Vext, and
keep the wire as short as possible. If
the wiring between the PWX series
and the external contact is long, it becomes easy for noise to influence the operation of the
PWX series. Even if you use cables that are designed to suppress noise, the PWX series
may not operate properly.

PWX
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Controlling the Output Current

If you use a shielded cable, connect the shield to the negative output terminal. If the shield
needs to be connected to the Vext side, see “Cautions when using the external voltage
(Vext).”

Use pins 21 and 23 of the J1 connector.

Control using an external resistance (Rext)

[See] p.43

By using an external resistance (Rext) to change the reference voltage’s voltage-divider ratio,
you can change the output current (Io) in the range of 0 to the 105 % of the rated output cur-
rent (Irtg).

To use an external resistance (Rext) to control the output current, set the CC control using an
external voltage or an external resistance in the CONFIG settings so that external voltage
control is enabled (CF05: on).

The output current (lo) varies in the range of 0 to the rated output current (Irtg) when the
external voltage (Vext) is changed in the range of 0 V to 5 V (CF07: Lo) or in the range of 0 V
to 10 V (CFOQ7: Hi).

External voltage (Vext) 0 V to 5V (CF07: Lo) External voltage (Vext) 0 V to 10 V (CFO7: Hi)
lo = Irtg x Vext/5 (in A) lo = Irtg x Vext/10 (in A)
Vext =5 x lo/Irtg (in A) Vext = 10 x lo/Irtg (in A)

External resistance (Rext) connection

For Rext, use a resistor that is rated at PN
approximately 10 kQ, 1/2 W or greater, Wiper twisted-pair wire PWX
that has a low temperature coefficient,

and that will change little over time.
Examples of such resistors are metal Rext
film or wire wound resistors.

To reduce the influence of noise on
the output, connect a 2-core shielded
wire or a twisted-pair wire across Rext,
and keep the wire as short as possi-
ble. If the wiring is long, it becomes
easy for noise to influence the opera-
tion of the PWX series. Even if you use wires that are designed to suppress noise, the PWX
series may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal.
Use pins 20, 21, and 23 of the J1 connector.

]
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Controlling the Output On and Off States

This section explains how to use an external contact to control the output on and off states.

Risk of electric shock.

¢ The insulation of the external contact (S) and the connected cable must be greater
than or equal to the isolation voltage of the PWX series (¥250 Vmax).

¢ When using shielded cables for the connection, protect the uncovered sections of
the shielded cable by using insulation tubes whose withstand voltage is greater than
the PWX series isolation voltage.

/\WARNING

To reduce the influence of noise on the output, connect a 2-core shielded wire or a twisted-
pair wire across the external contact, and keep the wire as short as possible. If the wiring is
long, it becomes easy for noise to influence the operation of the PWX series. Even if you use
wires that are designed to suppress noise, the PWX series may not operate properly.
If you use a shielded cable, connect the shield to the negative output terminal.
Wgefe? 44 To use an external contact to control the output on and off states, set the appropriate CONFIG
=P parameter (CFQ9: on). Then, select the logic setting from the following two options.
* Turn the output on with a low signal (CF10: Lo)
Output is turned on when a LOW (0 V to 0.5 V) or short-circuit is applied to pin 1 of the J1
connector.
* Turn the output on with a high signal (CF10: Hi)

Output is turned on when a HIGH (4.5 V to 5 V) or open-circuit is applied to pin 1 of the J1
connector.

When you have used an external contact to turn the output off, the OUTPUT key on the front
panel becomes invalid.

V represents that the OUTPUT key has been pressed.

External H=0n

contact I I I
L = Off ‘

[output ] on 1|

v
1
1
1
1
[

Off |
|
The OUTPUT key is The external contact has  To use the external contact to
disabled. Even if you been used to turn output  turn output on again,
press it, output is on, so the OUTPUT key  first turn the output off.
not generated. is enabled.
Controlling the output on and off states (in this example, a high signal is used to turn the

output on)

External contact connection

Use pins 18 and 19 of the J1 connector. 2-core shielded wire or

The open-circuit voltage across pins 18 twisted-pair wire il
and 19 is approximately 5 V. The short-cir- /T )

cuit current across pins 18 and 19 is J) o N

approximately 0.5 mA. (VAR

Use external contacts that have a contact S |

rating of 0.5 mA or more at 5 Vdc. i

If two or more units are floating and you eeeee-

are using a single external contact to turn
output on and off for all the units, use a relay or similar device for the external contact signal

to isolate the signal transmitted to each unit.

PWX
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Controlling the Output On and Off States

B For long-distance wiring

When you are wiring over a great distance, use
a small relay and extend the coil side of the
relay.

PWX



Controlling Output Shutdown

PWX

This section explains how to use an external contact to turn output off.

/\WARNING

Risk of electric shock.

¢ The insulation of the external contact (S) and the connected cable must be greater
than or equal to the isolation voltage of the PWX series (¥250 Vmax).

¢ When using shielded cables for the connection, protect the uncovered sections of
the shielded cable by using insulation tubes whose withstand voltage is greater than
the PWX series isolation voltage.

To reduce the influence of noise on the output, connect a 2-core shielded wire or a twisted-
pair wire across the external contact, and keep the wire as short as possible. If the wiring is
long, it becomes easy for noise to influence the operation of the PWX series. Even if you use
wires that are designed to suppress noise, the PWX series may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal.

If you apply a LOW (0 V to 0.5 V) or short-circuit to pin 6 of the J1 connector, the output turns
off.

To recover, set pin 6 of the J1 connector to HIGH (4.5 V to 5 V) or open the pin, and then turn
the POWER switch off and then on.

Output shutdown connection

Use pins 6 and 19 of the J1 connector. 2-core shielded wire or
The open-circuit voltage across pins 6 twisted-pair wire
and 19 is approximately 5 V. The short- — __/_ ____

circuit current across pins 6 and 19 is (g

approximately 0.5 mA. 4 ,.' ,"
Use external contacts that have a con- S ti S Y

tact rating greater than or equal to 0.5
mAat5vde. 4

PWX

If two or more units are floating, and you are using a single external contact to turn output off
for all the units, use a relay or similar device for the external contact signal to isolate the sig-

nal transmitted to each unit.

B For long-distance wiring

When you are wiring over a great distance,
use a small relay and extend the coil side of
the relay.

External Control ﬂ
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Controlling the Clearing of Alarms

This section explains how to use an external contact to clear alarms.

Risk of electric shock.

¢ The insulation of the external contact (S) and the connected cable must be greater
than or equal to the isolation voltage of the PWX series (¥250 Vmax).

* When using shielded cables for the connection, protect the uncovered sections of
the shielded cable by using insulation tubes whose withstand voltage is greater than
the PWX series isolation voltage.

/\WARNING

To reduce the influence of noise on the output, connect a 2-core shielded wire or a twisted-
pair wire across the external contact, and keep the wire as short as possible. If the wiring is
long, it becomes easy for noise to influence the operation of the PWX series. Even if you use
wires that are designed to suppress noise, the PWX series may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal.

If you apply a LOW (0 V to 0.5 V) or short-circuit to pin 5 of the J1 connector, the alarms will
be cleared.

Alarm clear connection

Use pins 5 and 19 of the J1 connector. 2-core shielded wire or
The open-circuit voltage across pins 5 twisted-pair wire PWX
and 19 is approximately 5 V. The shortt- — __/ ____
circuit current across pins 5 and 19 is é) :

approximately 0.5 mA. — T
Use external contacts that have a con- S tﬁ . H

tact rating greater than or equal to 0.5
mAat5vde. 4

If two or more units are floating, and you are using a single external contact to clear alarms,
use a relay or similar device for the external contact signal to isolate the signal transmitted to

each unit.

B For long-distance wiring

When you are wiring over a great distance,
use a small relay and extend the coil side of
the relay.

PWX



External Monitoring

External monitoring of the output voltage and output current PWX
series

The J1 connector has monitor outputs for the output voltage and the output current.

Pin no. Signal name Description

10, 19,23 ACOM Remote control input common
QOutput monitor common

25 V MON Monitor output of output voltage
0 to approx. 5 V (CF08: Lo) or 0 to approx. 10 V (CF08: Hi) for O to the
rated output voltage

24 | MON Monitor output of output current
0 to approx. 5 V (CF08: Lo) or 0 to approx. 10 V (CF08: Hi) for 0 to the
rated output current

/N\CAUTION

Shorting V MON and | MON to A COM may damage the PWX series.

Monitor output rating
Output impedance: 1 kQ or less. Maximum output current: Approximately 10 mA.

The monitor output signals are used to monitor the DC voltage (mean value). They cannot be
used to accurately monitor the AC components (such as ripple and transient response wave-
form) of the actual output voltage or current.

External monitoring of the operation status

PWX

The J1 connector has status outputs that can be used to externally monitor the operation sta-
tus of the PWX series. The following five items make up the status outputs.

The outputs are open collector outputs of photocouplers; they are isolated from the internal
circuits of the PWX series.

The status common is floating (that is, it has an isolation voltage of less than or equal to 60
V).

The maximum ratings of the signal terminals are as follows:
Maximum voltage: 30 V. Maximum current (sink): 8 mA.

Pinno.  Signal name Description Circuit
1 STATUS COM This is the status output common.

This is the photocoupler emitter output.
2 CV STATUS This is set to low level when the PWX series is in constant

voltage mode.
This is the photocoupler open collector output.
3 CC STATUS This is set to low level when the PWX series is in constant
current mode.
This is the photocoupler open collector output.

14 ALM STATUS This is set to low level when a protection function (OVP/
OVP2/ OCP/ OHP/ OHP2/ FAN/ SEN/ AC-FAIL/ SD) is
activated.

This is the photocoupler open collector output.

15 PWR ON This is set to low level when the PWX series is turned on
STATUS (PWR ON STATUS).
This is the photocoupler open collector output.

16 OUT ON STATUS This is set to low level when the output is turned on.
This is the photocoupler open collector output.

— o1

w N

_
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Parallel/Series Operation

This chapter describes the functions of
series operation and the master-slave par-
allel operations as well as the connection,
setup, and operation procedures.
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A
Master-Slave Parallel Operation

In master-slave parallel operation, one unit is the master unit, and all other units connected in
parallel are slave units. The master and slave units must all be the same model. You can con-
trol the whole system by operating the master.

You can use master-slave parallel operation to expand the output current (maximum output
current: the rated output current of one unit x the number of units connected in parallel).

You can connect up to four units, including the master, in parallel.

The difference in the output voltage and output current between the master unit and the slave
units is within approximately 5 % of the rating.

/N\ CAUTION

When using the PWX series independently or when there are units not using parallel opera-
tion, disconnect the parallel operation connections. Otherwise, the PWX series may not
operate properly.

Features of the PWX series during master-slave parallel

operation

See | Chapter

The features of the PWX series during master-slave parallel operation are as follows:

Voltage display and current display

The voltmeter on the master unit displays the voltage. The last voltage that was set on the
master unit is displayed. The voltmeters on the slave units display “SLAV.”

The master unit's ammeter displays the total of the currents of all the units connected in par-
allel. Each slave unit displays its own current.

If the maximum output current exceeds 99.99, the maximum current is displayed as 999.9.
You can switch the display so that it shows power. The master unit's ammeter displays the

total of the powers of all the units connected in parallel. Each slave unit displays its own
power.

If the number of units during master-slave parallel operation that has been specified in the
CONFIG settings (CF01) does not match the actual number of units connected in parallel, the
correct current will not be displayed.

REGULATED DC POWER SUPPLY I Master unit
Imlyml™ Lx
CURRENT VOLTAGE
VN ALNE. Pz
- ALARM Lock REMOTE LAN [ )
T c oC
KLit
REGULATED DO POWER SUPPLY MI Slave unit
CURRENT VOLTAGE .
-~ .@. .... T~ Example of the panel display
( ) LARM  —— PRESET LOCK REMOTE LAN ‘ ) during paraIIeI Opel’ation
\ OUTPUT SET . OCROVF couns PWRDSPL LOGAL N\ / A
L = e iy e e [ (The output current is 56 A.)

External control

This is only available on the master unit.

PWX



Master-Slave Parallel Operation

External monitoring

/N\ CAUTION

During master-slave parallel operation, do not connect the monitor common cable of the
master unit to the monitor common cables of the slave units. If the cables connected to the
load are disconnected, the common cables will be damaged.

[see] p.69

« External monitoring of the output voltage (V MON)
This can be monitored from the master unit.
» External monitoring of the output current (I MON)

You can monitor the output current of the master unit and each slave unit. Use the master
unit to monitor the total output current.

e Status monitors

You can monitor the status of the following items from the master unit and from each
slave unit: constant-voltage mode (CV STATUS), constant-current mode (CC STATUS),
output on, POWER switch on, and alarms. However, slave units always output the status
of constant-current mode.

Remote sensing

[see] p.21

This is only available on the master unit.

Alarm

ﬁ?ﬂ p.34

[See] p.34, p.77

PWX

If an alarm is detected, the units behave as follows:

* Master unit
If an alarm is detected on the master unit, output of each slave unit is turned off, and then
the output of the entire system is turned off.

» Slave unit

The slave unit independently enters the alarm state and turns its output off.
The output does not turn off on the master and other slave units.

You can use the CONFIG settings to specify what happens when the output is turned off
because an alarm is detected. You can select to turn the output on automatically when the
problem that caused the alarm is fixed (CF03: Auto) or to leave the output turned off when the
problem is fixed (CF03: SAFE). (This parameter only applies to the OHP, FAN, and AC-FAIL
errors.)

B Clearing alarms

To clear alarms, (1) press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 V to 0.5 V) or shorted; or (3) turn off the slave units, turn off the master unit, fix the problem
that caused the alarm, turn on the slave units, and then turn on the master unit.

Parallel/Series Operation n
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Master-Slave Parallel Operation

Connection (master-slave parallel operation)

ng p.56

You can connect up to four units, including the master unit.

Connecting the signal cables (parallel operation)

Use the J1 connector to make the connections for parallel operation.

The cables that are required to make the connection are not included. For details, see “ About
the J1 Connector.”

If you are using the optional parallel operation signal cable (PC01, PC02, or PC03-PWX), the
connector is already assembled, so you can use it as is.

Example of connecting two slave units

1
1
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OUT ON/OFF CONT
| SUM

Connections for parallel operation (two

1 Decide which PWX series to use as the master unit.

Connect the J1 connector on the rear panel of the master unit to the J1
connector on the rear panel of the first slave unit.

If you are using the optional parallel operation signal cable (PC01, PC02, or PCO3-
PWX), the connector is already assembled, so you can use it as is.

3 Connect the J1 connector on the rear panel of the first slave unit to the
J1 connector on the rear panel of the second slave unit.

If you are using the optional parallel operation signal cable (PC01, PC02, or PCO3-
PWX), the connector is already assembled, so you can use it as is.

If you have a third slave unit, connect it in the same manner.

PWX



Master-Slave Parallel Operation

Connecting the load (parallel operation)

/N CAUTION

Risk of electric shock. Turn the POWER switch off before you touch the OUTPUT ter-
minals. Attach the OUTPUT terminal cover after you finish wiring the load.

» When you connect the output terminals to the chassis terminals, be sure to connect the

same polarity output terminals (positive or negative) of the master unit and the slave units
to the chassis terminals. If you connect different polarity output terminals of the master unit
and the slave units to the chassis terminal, the output will be grounded through the power
cable’s GND wire. Not only will this make the output incorrect, it will also cause the chassis
terminal cable to burn out.

» When the load cables are distributed over longer distance, the phase shifting due to wiring

inductance and capacitance may go beyond the limit and result in oscillation. To prevent
such oscillation, connect an electrolytic capacitor with several hundreds to several tens of
thousands pF across the load.

Use an electrolytic capacitor that has a withstand voltage that is at least 120 % of the prod-
uct’s rated output voltage.

» Twist the positive and negative cables together, and make the connection to the load as

short as possible. Oscillation may occur as a result of wiring inductance.

[see] p.17

PWX

Output terminal 1‘

Chassis terminal

Output terminal ].‘

Master unit Relay terminal

block Load

Chassis terminal

Slave unit 1

Output terminal

Load connections for parallel operation
;( (two slave units)

Chassis terminal (The negative side is connected to the
Slave unit 2 chassis terminal in this example.)

Turn off all the PWX series that you want to connect in parallel.

Remove the OUTPUT terminal covers.

Connect the load cables to the output terminals of the master unit and
the slave units.

S O —

Connect the load cables of the master unit and slave units to the load
through a relay terminal block.

Use load cables that have sufficient current capacity. Use load cables of equivalent
length and cross-sectional area to connect each power supply to the relay terminal
block, and wire the cables so that they are as short as possible (50 cm or less). Also,

make the connection from the relay terminal block to the load block as short as possi-
ble.

Wire the J1 connector signal cables and the load cables as far apart as possible.

5 Connect the output terminals (positive or negative) of the master unit
and the slave units to the chassis terminals.
Connect the same polarity output terminals on the master unit and slave units.
If you are using the units under floating conditions, do not connect the terminals.

Parallel/Series Operation n
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Master-Slave Parallel Operation

6 Attach the OUTPUT terminal covers.

If you have a third and fourth slave unit, connect them in the same manner.

Settings (master-slave parallel operation)

[see] p.az

[See] p.72

ﬁe”e? p.35

Setting the master unit, the slave units, and the number of units in
parallel operation (including the master unit)

Turn the output off, and then configure the master unit (CF01: 2 to 4) and the slave units
(CF01: SLAV) in master-slave parallel operation. On the master unit, set the number of units
in master-slave parallel operation (CF01: 2 to 4).

In the factory default settings, the PWX series is set to independent operation (CF01: 1).
Turn the POWER switch off and on to enable the setting.

Be sure to set the number of units in master-slave parallel operation (CFO1) to the actual
number of units that are connected. If this parameter is incorrect, settings such as those for
the current and the overcurrent protection (OCP) cannot be set correctly, and the measured
current will not be displayed correctly.

Setting the voltage and current

Use the master unit to set the voltage and current.
The current that is output is the sum of the currents of the master unit and the slave units.

When you set the number of units in master-slave parallel operation (CF01), the maximum
output current (105 % of the rated output current of a single unit x the number of units in par-
allel) is set. If you switch to the setting display (when the SET key is lit), this value is dis-
played. The last voltage that was set on the master unit is used. When you press OUTPUT,
the set voltage and current are output. You can set the voltage and current to any values.

Setting the overvoltage protection (OVP) and overcurrent protec-
tion (OCP) of the master unit

When you are performing master-slave parallel operation, set the overvoltage protection
(OVP) and overcurrent protection (OCP) of the master unit.

When you set the number of units in master-slave parallel operation (CF01), the maximum
overcurrent protection value (112 % of the rated output current of a single unit x the number
of units in parallel) is set. If you switch to the OVP/OCP setting display (when the OCP-OVP
key is lit), this value is displayed. The last overvoltage protection value that was set on the
master unit is used.

PWX
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Master-Slave Parallel Operation

CONFIG parameters that can be set on master units

CF00
CFo02
CF04
CF05
CF06
CFo7
CF09
CF10
CF12
CF14
CF15

Resets the panel settings

Power-on status parameter

Memory content display parameter

CC control using an Vext or Rext

CV control using an Vext or Rext

CV/CC control range parameter

External control parameter for turning output on and off
External control logic parameter for turning output on and off
Output-on startup state parameter

Current setting limit

Voltage setting limit

Starting master-slave parallel operation

Turning power on

1
2
3

Turn the master unit’s POWER switch on.

Turn the POWER switch of each slave unit on.

Operate the master unit normally.

You cannot perform panel operations on the slave units. Turn output on and off from
the master unit.

Turning power off

/N CAUTION

After you turn the POWER switch off, wait at least 10 seconds after the panel display turns

off before you turn the POWER switch back on. Repeatedly turning the POWER switch on
and off at short intervals can cause damage to the inrush current limiter. In turn, this will
shorten the service life of the POWER switch, internal input fuse, and other components.

1
2

Turn the slave unit’s POWER switch off.

Turn the master unit’s POWER switch off.

Parallel/Series Operation n
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A
Series Operation

You can connect up to two units in series. You cannot perform master-slave series operation.
The total of the output voltages of the two units is applied to the load. The voltage setting
accuracy is the same as the accuracy of an individual unit.

Features of the PWX series during series operation

The features of the PWX series during series operation are as follows:

Voltage display and current display

The voltage and current are displayed on unit 1 and unit 2. To calculate the total output volt-
age, add the voltages of unit 1 and unit 2.

You can switch the display so that it shows power. The power is displayed on unit 1 and unit
2.

REGULATED DC POWER SUPPLY. MI
ov Unit 1
CUHEFNT VOLTAGE
/a N /’

( ) PRESET LOCK REMOTE LAN ‘ “

N e OERE Em ‘%" H B 25 T
'lnm“K B C__ ook
Lit
REGULATED DC POWER SUPPLY. o MI Unit 2
. .E‘.. VOLTAGE
7 .
( ) Loox_rewore Lan [ ) Example of the panel display
\\ > /:‘W: O > SET \ﬁCP -OVP CDNF\G PWRDSPL LOCAL SHIFT - r\F\ - / dUrlng Serles Operation
ITTL B r‘, uf‘,K .
KLt (The output current is 28 A.)
I

External control

This is available.

See | Chapter

External monitoring

During monitoring, be careful of shorts and electric shocks. When monitoring the out-
put voltage or output current during master-slave series operation, the electric poten-
tial of the commons of the master unit’s monitor signal and the slave unit’s monitor
signal are different.

/A\WARNING

« External monitoring of the output voltage (V MON)

You can monitor the output voltage of each unit.
To calculate the total output voltage, add the monitor values of the master unit and the
slave unit.

» External monitoring of the output current (I MON)
This can only be monitored from the master unit.
» Status monitors

You can monitor the status of the following items from the master unit and from the slave
unit: constant-voltage mode (CV STATUS), constant-current mode (CC STATUS), output
on, POWER switch on, and alarms.

PWX



[see] p.21

Series Operation

Remote sensing

To perform remote sensing, connect the PWX series in series, and then connect the sensing
cables to them as shown in the following figure.

/N\CAUTION

« If the sensing cables are not connected properly, the load may be exposed to excessive
voltage, and the PWX series may be damaged.

* When the load cables are distributed over longer distance, the phase shifting due to wiring
inductance and capacitance may go beyond the limit and result in oscillation. To prevent
such oscillation, connect an electrolytic capacitor with several hundreds to several tens of
thousands pF across the load.

Use an electrolytic capacitor with a withstand voltage that is 120% or more of the total of
the rated output voltages of the PWX series that are connected in series

Unit 1
Output terminal P

Chassis terminal T

Sensing terminal

3 .
+
Load 77 c

Unit 2
Output terminal o

p Connect an

/ \ electrolytic
capacitor across

the load as

necessary.

Chassis terminal

Sensing terminal . .
ensing fermina Connecting the sensing cables

during series operation

Alarm

[see] p.43

ﬁ;ﬂ p.34, p.81

PWX

All the alarms that are detected on a single unit are also detected during series operation.

You can use the CONFIG settings to specify what happens when the output is turned off
because an alarm is detected. You can select to turn the output on automatically when the
problem that caused the alarm is fixed (CF03: Auto) or to leave the output turned off when the
problem is fixed (CF03: SAFE).

B Clearing alarms

To clear alarms, (1) press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 V to 0.5 V) or shorted; or (3) turn off unit 1 and unit 2, fix the problem that caused the
alarm, and then turn on unit 1 and unit 2.

Parallel/Series Operation n
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Series Operation

Connection (series operation)

You can connect up to two units.

Connecting the load (series operation)

Connect the load as shown below.

/\WARNING Risk of electric shock. Turn the POWER switch off before you touch the OUTPUT ter-
minals. Attach the OUTPUT terminal cover after you finish wiring the load.

When the load cables are distributed over longer distance, the phase shifting due to wiring
inductance and capacitance may go beyond the limit and result in oscillation. To prevent
such oscillation, connect an electrolytic capacitor with several hundreds to several tens of
thousands uF across the load.

Use an electrolytic capacitor with a withstand voltage that is 120% or more of the total of the
rated output voltages of the PWX series that are connected in series.

/N\ CAUTION

Output terminal

Chassis terminal
Unit 1 Load or relay

terminal block

Output terminal

Load connection in series operation
(In this example, the negative terminal of unit 2
is connected to the chassis terminal.)

Chassis terminal

Unit 2

1 Turn off all the PWX series that you want to connect in series.

Remove the OUTPUT terminal covers.

Hsge] 017 3 Use load cables to connect unit 1 and unit 2 to the load or relay terminal
o block.

Use load cables that have sufficient current capacity. Wire the load cables so that they

are as short as possible. If the voltage drop in the load cable is large, the difference in
electric potential between power supply units and the load effect become large.

4 Connect the cables to the output terminals of unit 1 and unit 2.

Connect the output terminal (positive or negative) of unit 1 or unit 2 to
the chassis terminal.

8y

6 Attach the OUTPUT terminal cover.

PWX



Series Operation

Settings (series operation)

Setting the voltage and current

Set the voltage and current on each unit. The voltage that is output is the total of the voltages
of the two units. Set the current to the same value on the two units.

Setting the overvoltage protection (OVP) and overcurrent protec-
tion (OCP)

In series operation, you have to set the overvoltage protection (OVP) and overcurrent protec-
tion (OCP) on both units. Specify the same values on the two units.

Starting series operation

Turning the power on and off

Turn the POWER switch on unit 1 and unit 2 on or off.

After you turn the POWER switch off, wait at least 10 seconds after the fan stops before you
turn the POWER switch back on. Repeatedly turning the POWER switch on and off at short
intervals can cause damage to the inrush current limiter. In turn, this will shorten the service
life of the POWER switch, internal input fuse, and other components.

/N\ CAUTION

Turning the output on and off

Press OUTPUT on unit 1 and unit 2 to turn the output on or off.

PWX
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Maintenance

This chapter explains how to perform cali-
bration.



Calibration

The PWX series is calibrated before shipment. To maintain long-term performance, we rec-
ommend periodic calibration.

For calibration, contact your Kikusui agent or distributor.

If you are going to calibrate the PWX series yourself, follow the procedures below. All of the
calibration items of the PWX series are described.

Calibration overview

The following eight calibration items are available.
Be sure to calibrate both the offset and full scale values.

« Output voltage offset (10 %) + Output voltage full scale (100 %)
* Voltmeter offset (0 %) » Voltmeter full scale (100 %)
» Output current offset (10 %) « Output current full scale (100 %)
*  Ammeter offset (0 %) *  Ammeter full scale (100 %)

Required devices

« DC voltmeter (DVM) with a measurement accuracy of 0.02 % or more
* Shunt resistor

Recommended shunt resistor

Model
Rating Tolerance

PWX750LF 100 A /50 mV (0.50 mQ)

PWX750MLF 30 A/50 mV (1.67 mQ)

<101 %

PWX1500L 150 A /50 mV (0.50 mQ)

PWX1500ML 100 A/ 50 mV (0.50 mQ)

Environment

Perform calibration in the following environment.
»  Temperature: 23°C +5 °C
*  Humidity: 80 %rh or less

To minimize the calibration error due to initial drift, warm up the PWX series for at least 30

minutes before calibration. In addition, warm up the DVM and shunt resistor for as long as is
necessary.

PWX



Calibration

Calibration procedure

Use the “KIKUSUI PWX calibration” application software included on the CD-ROM to cali-
brate the PWX series. The system requirements for the “KIKUSUI PWX calibration” is below.

m OS

*  Windows7 (x86/ x64)
*  Windows Vista (x86/ x64)
*  Windows XP—SP2 (x86), .NET Framework 2.0 or later

m VISA library

One of the following VISA libraries is required. Do not install multiple VISA libraries on the
same PC. Doing so may cause errors.

* NI-VISA by National Instruments Corporation (Ver. 5.0.3 or later)
» Agilent VISA by Agilent Technologies (Agilent 10 Libraries Suite 16.0 or later)
*  KI-VISA Ver. 5.0.4 or later

For details, see the PWX Calibration—Manual that is installed together with the application a
software for calibrating the PWX series.

Be sure to go through all the calibration items. If you cancel the calibration item in progress to 8
initiate a different item or if you turn the POWER switch off, the calibration will be invalid. %
c
(7]
b
; S
Connection ©
=

* Voltage calibration

PWX
Output terminal o DVM
A —
—OLO

Chassis terminal

¢ Current calibration

PWX
Output terminaIA\ Shunt
1
AAA I
vvy
Chassis terminal DVM

oHl [
OLO
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Isolated Analog Interface
(Factory option)

This chapter describes the setup and oper-
ations of the isolated analog interface.



88

Introduction

The isolated analog interface is an internal option card that makes it possible to use analog
signals to control the PWX Series. This option is installed inside the PWX before shipment.
You can use a signal that is isolated from the reference potential of the PWX to perform the
following the following types of control.

Output voltage control

Output current control

Turning output on and off using an external contact
Output shutdown control using an external contact
Output voltage monitoring

Output current monitoring

The following two types of isolated analog interface options are available.

Voltage control

You can control by using an external voltage.

You can set the output voltage, set the output current, and perform monitoring by using
0V to5Vsignals or 0Vto 10V signals.

Current control

You can control by using an external current.

You can set the output voltage, set the output current, and perform monitoring by using
4 mAto 20 mA signals.

PWX



A
Isolated Analog Interface Connector

PWX

/\CAUTION When using the isolated analog interface, do not apply signals to VPGM (pin 22) and IPGM
(pin 21) of the J1 connector. The other functions of the J1 connector can be used normally.
For details on the J1 connector functions, see “About the J1 Connector” on page 56.

When the PWX series is shipped from the factory,
connectors are attached to the Isolated Analog Inter-
face terminals. If they are damaged or lost, contact
your Kikusui agent or distributor.

84-61-8209

The isolated analog interface connector, which is on the rear panel, can be split into two
parts: the socket (attached to the PWX) and the detachable plug. To minimize the influence of
noise, we recommend that you use shielded twisted pair wires to make connections.

Socket MC1,5/9-G-3,5 (Phoenix Contact) e ———————
] []

Detachable plug for wiring MC1,5/9-ST-3,5 (Phoenix Contact) o ii !

| [}

Cable AWG 28 to AWG16 SRR

Length of covering removed 7 mm )

from the end of the cable Isolated programming/

- - monitoring connector
Screw tightening torque 0.22 N*m to 0.25 Nem

Pin . o Isolated analog interface
Signal name Description
no. Voltage control Current control
1 VPGM_IS Output voltage control OVtosV 4 mA to 20 mA™
utput v .
- P g or0Vio 10V mAto 20 m
2 VPGM_RTN_IS™ Return for pin 1
3 IPGM_IS Output current control 0VtoSV 2
utput cu "
- P or0Vio 10V 4 mAto 20 mA
4 IPGM_RTN_IS™ Return for pin 3
5  VMON_IS Output volt it OVieSV 2
utput voltage monitor "
- P 9 or0Vto 10V 4 mAto 20 mA
6 IMON_IS Output current monitor 0VtoSY 2
utput cu i "
_ p! or0Vio 10 V1 4 mAto 20 mA
Turns the output off with a low signal.*4
Use pins 7 and 9 of the connector. The open-circuit voltage
7 SHUTDOWN_IS Output shutdown control across pins 7 anq 9 is approximately 5 V. The short-circuit
current is approximately 10 mA. Use external contacts that
have a contact rating greater than or equal to 10 mA at 5
Vdc.
Select the logic that is used when an external contact (the J1
connector) is being used to turn output on and off (CF:10).
Turns the output on with a low or high signal.*4
8 OUTPUT ON/OFF_IS  Output on/off control Use pmg 8 and 9 of Fhe conngctor. The open-circuit vgltage
across pins 8 and 9 is approximately 5 V. The short-circuit
current is approximately 10 mA. Use external contacts that
have a contact rating greater than or equal to 10 mA at 5
Vdc.
9 GND_IS™ Common for pins 5 through 8
*1.  Control within the 0 % to 100 % range of the rated output voltage.
*2.  Control within the 0 % to 100 % range of the rated output current.
*3.  Pins 2, 4, and 9 are connected internally.
*4, LOW:0Vto 0.5V orshorted; HIGH: 4.5V to 5V or open

Isolated Analog Interface ﬂ
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Setup and Operation

To prevent damage to the product, do not set the output voltage and output current to values

/\CAUTION that exceed the product’s ratings.

Using the voltage control interface

1 Use the CONFIG settings to set the following parameters.

@jp.%

CONFIG parameter

CFO5 CC control usmg an external voltage on
or external resistance

Setting

CFO06 CV control using an external voltage on
or external resistance

CFO09 External control parameter for turning on
output on and off

CF07 CC or CV control range Lo(0OVto5V)orHi(0Vto10V)

CFog Range during voltage and current ) /16 5 v/) or Hi (0 V to 10 V)
monitoring

CE1o External control logic parameter for Lo (low level signal to turn the output on) or

turning output on and off Hi (high level signal to turn the output on)"!

*1.  LOW: 0V to 0.5V or shorted, HIGH: 4.5V to 5 V or open.
2 Connect the external voltage source to the isolated analog interface
connector.

Check that the voltage polarity is correct.

3 Set the applied voltage to the appropriate level.

Using the current control interface

1 Use the CONFIG settings to set the following parameters.

@jp.%

CONFIG parameter Setting
CFO5 CC control usmg an external voltage on
or external resistance
CFO06 CV control using an external voltage on
or external resistance
CF09 External control parameter for turning on
output on and off
CFO07 CC or CV control range Hi(0Vto10V)
CF08 Range c'iurlng voltage and current Hi (0 V to 10 V)
monitoring
CE1o External control logic parameter for Lo (low level signal to turn the output on) or

turning output on and off Hi (high level signal to turn the output on)"!

*1.  LOW: 0V to 0.5V or shorted, HIGH: 4.5V to 5 V or open.

2 Connect the external current source to the isolated analog interface con-
nector.

Check that the current polarity is correct.

3 Set the applied current to the appropriate level.

920 PWX



Appendix

A Options
B Troubleshooting



A Options

The PWX series has the following options. For information about options, contact your Kiku-
sui agent or distributor.

Rack mount option

The PWX series can be used with JIS millimeter racks and EIA inch racks.

) @
XK

G 6

-
1
= Rack mount Support Angle
1

KRB1-PWX SUPPORT ANGLE

You can use rack mount slide rails CC3001-00-S160 to mount the PWX series to a rack.

Slide rail for rack mounting
CC3001-00-S160
(Made by General Devices)

@
/‘; Use #10-32 screws with a maximum length
of 0.38 inches to mount the slide rails.

CC3001-00-S160 Tightening torque: 2.87 Nem to 3.58 Nem

Power cord

This is the power cord that is used to connect the product to the AC line.

For the 1500 W model E R AC5.5-3P3M-M4C-VCTF

Adapter cable (RD-8P/ 9P)

This is an adapter cable for connecting a D-sub 9-
pin RS232C cable to the product.

PWX
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Options

Parallel operation signal cable

This cable is used when you perform parallel operations. The following three types are avail-

able.
PCO01-PWX (for operating PC02-PWX (for operating PCO03-PWX (for operating
two units in parallel) three units in parallel) four units in parallel)

93



B Troubleshooting

This section introduces troubleshooting measures. Typical symptoms are listed. Check
whether any of the items listed below apply to your case. In some cases, the problem can be
solved quite easily.

[See] p.53

agent or distributor.

The power does not turn on

Symptom

If none of the items apply to your case, we recommend that you initialize the PWX series to
its factory default settings. If the remedy does not correct the problem, contact your Kikusui

The PWX series does not
operate when the POWER
switch is turned on.

ltems to Check Remedy (S\e/ew
Is the power cord broken? Exchange the power cord with a new one. p.2
Is the power cord connected correctly? Connect the power cord correctly. p.10

No output is generated

Symptom

No output is generated even
when the OUTPUT switch is
turned on.

Even when the PWX series is
configured so that output is
turned on at power on, the
output is turned off immedi-
ately after the power is turned
on.

Iltems to Check Remedy (S?etw

Is the output voltage set to 0 V and the Turn the knobs to set the output voltage p.27

output current set to 0 A? and output current to the required values.

Are you using an external con-  Yes Use the external contact to turn output on. p.65

?

tact to turn output on and off? No Set the external control parameter for turn- p.44
ing output on and off to “off” (CF09: oFF).

Have you configured the PWX series so ~ Check the power-on status (CF02). p.42

that output is turned off when the POWER

switch is turned on?

Has the overvoltage protection (OVP) Limit the set output voltage (CF15: on). If  p.45

function been activated?

you do not limit the set output voltage
(CF15: oFF), set the OVP to a value that is
higher than the set voltage.

Has the overvoltage protection2 (OVP2)
function been activated?

A voltage that is greater than or equal to
the rated output may be being applied to
the PWX series. Check the voltage that is
being applied.

%UAL

SPEC

Has the overheat protection (OHP/ OHP2)
function been activated?

The internal temperature is abnormally
high. Check the operating conditions. After
you have removed the cause of the abnor-
mal temperature, turn the power switch
on.

p.37

The air inlet (louver) may be clogged, or
the fan may be broken. Check them.

Is a shutdown (SD) signal being applied?

Set pin 6 of the J1 connector to HIGH (4.5
V to 5 V) or open the pin, or eliminate the
shutdown (SD) signal.

94
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Troubleshooting

Unable to set the output voltage or output current correctly

Symptom ltems to Check Remedy ”ééé]
The output voltage cannot be  Have you tried to specify a value that is You cannot set the output voltage to a p.35
set correctly. higher than the OVP trip point? value that is 95% of the OVP trip point or
higher. Check the OVP trip point.
Have you tried to set a voltage value that  You cannot set the output voltage to a p.37
is lower than the voltage value that is value that is lower than the voltage that is
specified by UVL? specified by UVL. Check the voltage that
is specified by UVL.
The output current cannot be  Have you tried to specify a value that is You cannot set the output current to a p.35
set correctly. higher than the OCP trip point? value that is 95% of the OCP trip point or

higher. Check the OCP trip point.

The output is unstable

Symptom Items to Check Remedy Hsée]
When the outputis on, turning Is the operation mode switching from CV  Change the setting (output voltage or out- p.32
the VOLTAGE knob or CUR-  to CC or CC to CV? put current) that is limiting the outputtoa  p.92
RENT knob results in unstable value greater than the present setting. If

output. the setting is at maximum, you must use a

power supply that has a larger output volt-
age or current.

The output voltage or output  Are you using master-slave parallel opera- Compared to independent operation, the ——
current fluctuates. tion? performance degrades slightly during
master-slave parallel operation.

Are the remote sensing cables and the When you are not using remote sensing, p.21
sensing connectors connected? connect the sensing connectors in local
sensing mode.

Are both the CV and CC LEDs turned on? If the output is oscillating when you are p.21
using remote sensing, insert a capacitor
across the load.
The circuit may be malfunctioning. Imme-
diately stop using the PWX series, and
have it repaired.

Do the sensing cables or load cables have  Turn the POWER switch off, and check p.10
poor contact, or are the cables broken? the wiring.

Does the load current have peaks, orisit The peak values may be exceeding the p.32

pulse shaped? set constant current. Increase the set con-
stant current or increase the current
capacity.
The output voltage is offset Has 30 minutes passed since the power  Warm up the PWX series for at least 30 —
from the voltage that the PWX was turned on? minutes.

series was generating when it
was turned on.

The output ripple is large

Symptom ltems to Check Remedy Hé?e]

The ripple sometimes Is the input voltage outside the range? Apply a voltage that is within the input voltage

becomes large. range. Q'A)NUM
SPEC

The ripple increased when the Is something nearby generating a Take measures such as moving the PWX —

PWHX series was installed in a  strong magnetic or electrical field? series away from the field sources or twisting

different location. the cables connected to the PWX series.

The output ripple is large dur- Is there a large amount of external Take measures against noise. —

ing external control. voltage noise?

The ripple increased when the Are the remote sensing cables con- When you are not using remote sensing, dis- p.21

load cable was changed. nected? connect the remote sensing cables.
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Troubleshooting

The ALARM LED lights when the OUTPUT switch is turned on

Symptom Items to Check Remedy ”égé]
The ALARM LED lights when  Are the remote sensing cables and the When you are not using remote sensing,  p.21
the OUTPUT switch is turned  sensing connectors connected? connect the sensing connectors in local
on. sensing mode.
Are the polarities of the remote sensing The polarities of the remote sensing p.21
cables connected in reverse? cables may be connected in reverse, or
the ends of the cables may be shorted.
Check the load cables.
Are you using remote sensing with long Set up the environment so that the voltage p.21
load cables? drop in each load cable is within the com-
pensation voltage range (4 V for a single
line).
Are you using external control with a loose Connect the cable correctly. p.56
control cable?
Is the external voltage excessive during Apply the correct voltage. p.61
external control? p.63
Is the internal temperature too high? The overheat protection function has been p.37
activated. Check the operating environ-
ment. G%UAL
SPEC
The louver may be clogged, or the fan .
may be broken. Check them.
The ALARM LED lights when Is a large external voltage—such as that ~ The overvoltage protection function or the p.52
the load is changed. of a battery load—being applied? overcurrent protection function may have
Is the actual output voltage higher than the _tIJ_EenP?/%l(vatefj. Checkbthem. loaded
set voltage that is displayed on the panel? e series may be overioaded.
Check the load.
Is a special load connected?
Unable to perform panel operations
Symptom Items to Check Remedy ”ééé]
Unable to perform panel oper- |s the LOCK LED lit? Release the panel operation lock. p.52
ations. Is the REMOTE LED lit? To control the PWX series from the panel, p.52
Is the PWX series being controlled via the pregs the LOCAL switch to switch to local
RS232C, USB, or LAN interface? mode.
The PWX series does not Was a local lockout (llo) command sent Send the “SYST:LOC” communication
switch to local mode even through the communication interface? command to clear the local lockout (llo) .
when the LOCAL switch is status.
pressed.
Unable to perform remote control
Symptom Items to Check Remedy ”@Eﬂ
Remote control through the Have you selected the communication Select the remote control communication p.46
communication interface can- interface that you want to use in the CON- interface (CF20).
not be performed. FIG settings?
When the LAN interface isin  Is the LAN LED lit in orange or red? If it is lit in orange, the PWX series is wait- p.47
use, the IP address cannot be ing for a response from the DHCP server.
obtained from the DHCP If it turns red afterward, the PWX series
server. may have timed out.
Consult your network administrator.
PWX
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