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

About the Documentation

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.

Documentation Structure

BUser’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.

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.

ESetup Guide

This guide is intended for first-time users of
the product. It gives an overview of the
product, connecting procedures, etc. Please
read through and understand this guide
before operating the product.

HQuick Reference

The quick reference briefly explains the panel
description and the basic operation of the
product.

EConnecting & Programming Guide
(HTML, PDF)

This manual contains details about remote
control.

This is written for readers with sufficient basic
knowledge of how to control instruments
using a personal computer.

mSafety information

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

PDF and HTML are included on attached CD-
ROM.

You can view the PDF file using Adobe
Reader 6.0 or later.

The HTML can be viewed using the Microsoft
Internet Explorer 6.0 or later

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
manual, 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
covers
This manual covers firmware versions 1.0X.
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 P-1)
The serial number (marked on the rear
panel)

Trademarks

Microsoft, Windows, and Visual Basic are
registered trademarks 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 manual are subject to change
without prior notice.

© 2011-2013 Kikusui Electronics Corporation



/\ Safety Symbols

For the safe use and safe maintenance of this product, the
following symbols are used throughout this manual and on
the product. Understand the meanings of the symbols and
observe the instructions they indicate (the choice of symbols
used depends on the products).

1o AN

DANGER

/\ COUTION

Q
A
D
il

PAS SERIES

Indicates that a high voltage (over 1,000 V) is used here.
Touching the part causes a possibly fatal electric shock. If
physical contact is required by your work, start work only
after you make sure that no voltage is output here.

Indicates an imminently hazardous situation which, if
ignored, will result in death or serious injury.

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

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

Shows that the act indicated is prohibited.

Is placed before the sign “DANGER,” “WARNING,” or
“CAUTION” to emphasize these. When this symbol is
marked on the product, see the relevant sections in this
manual.

Indicates a protective conductor terminal.

Indicates a chassis(frame) terminal.

Safety Symbols
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/\ Safety Precautions

The following safety precautions must be observed to avoid
fire hazard, electrical shock, accidents, and other failures.
Keep them in mind and make sure that all of them are
observed properly.

Line
Voltage

Users

This product must be used only by qualified
personnel who understand the contents of this
manual.

If it is handled by disqualified personnel, personal
injury may result. Be sure to handle it under
supervision of qualified personnel (those who have
electrical knowledge.)

This product is not designed or produced for home-
use or use by general consumers.

Purposes of use

Do not use the product for purposes other than
those described in the manual.

Input power

Use the product with the specified input power
voltage.

For applying power, use the AC power cord
provided. Note that the provided power cord is not
use with some products that can switch among
different input power voltages or use 100 V and 200
V without switching between them. In such a case,
use an appropriate power cord. For details, see the
relevant page of this manual.

Cover

There are parts inside the product which may cause
physical hazards. Do not remove the external cover.

Safety Precautions PAS SERIES



PAS SERIES

Installation

* When installing products be sure to observe "1.2
Precautions for installation" described in this
manual.

e To avoid electrical shock, connect the protective
ground terminal to electrical ground (safety ground).

* When applying power to the products from a
switchboard, be sure work is performed by a
qualified and licensed electrician or is conducted
under the direction of such a person.

* When installing products with casters, be sure to
lock the casters.

Relocation

e Turn off the power switch and then disconnect all
cables when relocating the product.

* Use two or more persons when relocating the
product which weights more than 20 kg. The weight
of the products can be found on the rear panel of the
product and/or in this manual.

* Use extra precautions such as using more people
when relocating into or out of present locations
including inclines or steps. Also handle carefully
when relocating tall products as they can fall over
easily.

* Be sure the manual be included when the product is
relocated.

Operation

» Check that the AC input voltage setting and the fuse
rating are satisfied and that there is no abnormality
on the surface of the AC power cord. Be sure to
unplug the AC power cord or stop applying power
before checking.

e If any abnormality or failure is detected in the
products, stop using it immediately. Unplug the AC
power cord or disconnect the AC power cord from
the switchboard. Be careful not to allow the product
to be used before it is completely repaired.

Safety Precautions |l



* For output wiring or load cables, use connection
cables with larger current capacity.

* Do not disassemble or modify the product. If it must
be modified, contact Kikusui agent/distributor.

Maintenance and checking

* To avoid electrical shock, be absolutely sure to
unplug the AC power cord or stop applying power
before performing maintenance or checking.

e Do not remove the cover when performing
maintenance or checking.

* To maintain performance and safe operation of the
product, it is recommended that periodic
maintenance, checking, cleaning, and calibration be
performed.

Service

* Internal service is to be done by Kikusui service
engineers. If the product must be adjusted or
repaired, contact Kikusui agent/distributor.

IV Safety Precautions PAS SERIES



Contents

Safety Symbols == -------mmmm e oo |

Safety Precautions - - - - - -------ccmmmme e Il
Preface

About thismanual -----------------------_ P-1

Outline of the PAS series-----------ccuooaooooo P-2

(0731310 I P-3

Chapter1 Setup

1.1 Checking at unpacking - - === === === - c oo o oo 1-1
1.2 Precautions for installation - - - ------------cooooo - 1-3
1.3 Precautions for moving - - === = - == === - oo oo oo oo 1-4
1.4 Connecting the AC power cord- - - - = = - == === = === - oo oo oo o= 1-5
1.5 Grounding- - - - - - - - - - - oo oo e 1-8

Chapter2 Before Using the Unit

2.1 InrushCurrent----------------c-comm oo 2-1
22 Load ------ - e 2-1
2.2.1 When Load Current Has Peaks or Is Pulse-Shaped- - - - - - - - - - 2-1

2.2.2  When the Load Generates a Reverse Current to the Power Supply2-2
2.2.3  When the Load Has Accumulated Energy Such as Batteries - - - 2-3

2.3 CV Power Supply and CC Power Supply-------------------- 2-4
24 Alarm------ - - e e 2-7
2.5 Grounding the Output Terminal - - - - - -------------------- 2-10
Chapter3 Basic Operation
3.1 Turningonthe Power------------------------------ 3-1
3.2 BasicOperation------------c--- oo 3-2
3.2.1 Setting the Qutput- - - --------------coomoao oo 33
3.2.2  Setting the OVP (Overvoltage Protection) Trip Point - - - - - - - - 3-4
3.2.3  Setting the OCP (Overcurrent Protection) Trip Point - - - - - - - - 3-6
3.2.4 Unit Configuration (CONFIG) - - --------------c--oon 3-7
3.2.5 Using the Unit as a Constant Voltage Power Supply- - - - - - - - 3-11
3.2.6  Using the Unit as a Constant Current Power Supply-------- 3-12
3.3 Connectingthe Load- - ----------------------------- 3-13
33.1 LoadCable ----------c-ommmmmm e 3-13
3.3.2 Connecting to the Output Terminals - ----------------- 3-16
3.4 Switching the Power Display - - - - === - == - - - o - oom oo m oo 3-19

PAS SERIES \Y



3.5 LOCKFunction ------------mmmmm e 3-20
3.6 Remote Sensing - ---------------------oao oo 3-20

Chapter4 Remote Control

4.1 Analog Remote Control - - = - === = === - o c e m e e oo 4-1
4.1.1 About the J1 Connector - - -------------------------- 4-2
4.1.2  Controlling the Output Voltage Using External Voltage - ----- 4-5
4.1.3  Controlling the Output Voltage Using External Resistance- - - - - 4-8
4.1.4  Controlling the output current using external voltage - ------ 4-11
4.1.5 Controlling the Output Current Using External Resistance - - - -4-14
4.1.6  Controlling the Output ON/OFF Using External Contact - - - - - 4-17
4.1.7 Controlling the Output Shutdown Using External Contact - - - -4-19

4.2  Remote Monitoring---------------------“----------_- 4-21
4.2.1 External Monitoring of the Output Voltage and Output Current 4-21
4.2.2 External Monitoring of the Operation Mode ------------- 4-22

4.3 Digital Remote Control - - - - ----------cooommo oo 4-23
4.3.1 Connecting of the Power Supply Controller and Device messages-4-

23

Chapter5 Parallel and Series Operation

5.1 Master-Slave Series Operation --------------------------- 5-2
5.1.1 Functions during Master-Slave Series Operation ----------- 5-2
5.1.2  J1 Connector Connection (Series Operation) - - - - - == - - - - - - - 5-4
5.1.3 Load Connection for Series Operation - ----------------- 5-5
5.1.4 Master-Slave Series Operation Setup - ------------------ 5-6
5.1.5 Master-Slave Series Operation Procedure - - - - ------------ 5-7

5.2 Master-Slave Parallel Operation - - - - -------------cooooo-o 5-8
5.2.1 Functions during Master-Slave Parallel Operation - --------- 5-8
5.2.2 J1 Connector Connection (Parallel Operation) - - - - - - ------ 5-10
5.2.3 Load Connection for Parallel Operation ---------------- 5-11
5.2.4 Master-Slave Parallel Operation Setup - - - -------------- 5-13
5.2.5 Master-slave parallel Operation Procedure -------------- 5-14

Chapter6 Names and Functions of Controls

6.1 FrontPanel --------------mooi o 6-1
6.2 RearPanel----------------“--- 6-5

Chapter7 Maintenance

701 Cleaning - --------------- e 7-1
7.1.1 Cleaning the Panels - - - - - == - - === - cm oo 7-1
7.1.2  Cleaning the Dust Filter - - - - - = == - - - - oo oo oo 72

\ PAS SERIES



7.2 Inspection----------- oo oo 7-8

7.3 Calibration - ---------- oo oo 7-8
7.3.1 Test Equipment Required- - - - - - === - - - - cmm oo oo 7-8
7.3.2 Environment - - - - - - - - - - oo - oo 7-9
7.3.3 Calibration Mode - - = == === === === = oo oo oo 7-10
7.3.4 Calibration Procedure - - - - - - - - - - - - - - oo 7-11
7.4 Malfunctions and Causes- - - - - - - === - - == ---------------- 7-17
Chapter8 Specifications
Common Specifications- - - ------------------------- 8-2
350W Type Specifications - - - - === = === === =- - o- 8-8
700W Type Specifications - - - - === === =---=--ocmoo-- 8-14
1000W Type Specifications - - - - = - === === === -- - - -~ 8-20
Index

PAS SERIES Vi



VI PAS SERIES



Preface

About this manual

The PAS series is classified into three types depending on the output
capacity.

This manual describes the following models.

350W type

PAS10-35, PAS20-18, PAS40-9, PAS60-6, PAS80-4.5
PAS160-2, PAS320-1, PAS500-0.6

700W type
----- PAS10-70, PAS20-36, PAS40-18, PAS60-12, PAS80-9

B PAS160-4. PAS320-2, PAS500-1.2
5O s

1000W type

PAS10-105, PAS20-54, PAS40-27, PAS60-18,
PAS80-13.5, PAS160-6, PAS320-3,
PAS500-1.8

For details on the Power Supply Controller, see the operation manual
of the respective product. For connection to a Power Supply Control-
ler and device messages. refer to the “Connecting & Programming
Guide” [Index.html] in the CD-ROM.

Applicable firmware version of the PAS
This manual applies to PASs with firmware version 1.0x.

When contacting us about the product, please provide us the version
number and the manufacturing number that is affixed to the rear
panel.

For the procedure for checking the version, see "3.1 Turning on the
Power" .
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Outline of the PAS series

The PAS series is a regulated DC power supply with a constant volt-
age/current automatic crossover function utilizing a switching regula-
tor system. It is equipped with communication functions.

M Features

Power-factor improvement circuit

The power-factor improvement circuit reduces the effects of har-
monic currents on the power line.

High efficiency

The high power conversion efficiency reduces the cost of power and
the cost of heat radiation design during system configuration.
Communication functions

Equipped with a digital remote control function through TP-BUS
(Twist Pair-BUS) communication. (Total length of TP-BUS is 200
m.)
By combining with Kikusui's PIA4800 Series Power Supply Control-
ler, systemization for applications such as an automatic tester is possi-
ble.

Master-slave operation

Output voltage or output current can be expanded by connecting mul-
tiple power supplies of the same model in series or in parallel and
controlling them with a single master device.
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Options
Below are options available for the PAS series.
For details on the options, contact your Kikusui agent or distributor.

Rack
Table P-1 Rack mounting options
Product Model Notes
Inch rack
KRA3 EIA standard

Rack mount frame

Milli rack

KRAIS0 JIS standard

132.5(5.22)

KRA3

‘ ’ KRA150
\y

Unit: mm (inch)
Fig.P-1  Rack mount frame

PAS SERIES Preface P-3



Analog Remote Control Connector Kit (OP01-PAS)
A kit for connecting to the J1 connector on the rear panel.

Component Quantity
Socket 1 pe.
Pins 10 pcs.
Protection cover 1 set
Chassis connection wire 1 pc.

Fig.P-2  Analog remote control connector kit
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Chapter. 1 Setup

This chapter describes the necessary procedure from unpacking to
preparation before use.

1.1 Checking at unpacking

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 Kiku-
sui agent /distributor.

~ Operation Manual
Accessories

AC power cord

NOTE| « We recommend that all packing materials be saved, in case
the product needs to be transported at a later date.

PAS SERIES Setup 1-1



Rated voltage: 125 Vac Rated voltage: 250 Vac Rated voltage: 250 Vac
PLUG: NEMAS5-15 PLUG: CEE7/7 PLUG: GB1002
[85-AA-0003] [85-10-0840] [85-10-0790]

The power cord that is provided varies depending on
[] Power cord, 1 pe. the destination for the product at the factory-shipment.

Cable clamp: [P1-000-055] 1 pc.

Fastening plate: [D6-750-001] 1 pc.

* : ,

N Accoﬁgaﬁlznglssm‘z’vs Bv' For products with CE Marking (CE mark on

Ca[ble'»[85—_10—0]630]pcf. . thetop cover), an EMI core [96-01-0180] is
’ P¢ " embedded in the AC power cord for

1000 W type.

TOP

1 set
[Q1-500-077]

BOTTOM 1 pe. g 1 pe.
[84-49-0110] [83-06-5060]

[ JOUTPUT terminal cover []71 protection socket *1 [ ]J1 lock lever*1

[M1-100-011]
el =P &
[M5-101-007] 2 pcs. 2 pes.

[M4-100-007] [M3-112-026] [M3-112-012]
2 sets

[ ]M8 output terminal screws [ _|M4 output terminal screws [_]Sensing terminal screws*1

*1: Attached to the product.

9
1 pe > //////9 1 pe 1 pe. I|g
[Z1-005-840] [SA-AB18] (84-61-5102]
[ ]Setup guide [ ]CD-ROM [ ] TP-BUS connector
1 pe. Japanese: 1 pc. [Z1-005-800]
[Z1-005-040] English: 1 pc. [Z1-005-802]
[ ]Safety information [ ]Quick reference

Fig.1-2 Accessories
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1.2 Precautions for installation

Be sure to observe the following precautions when installing the
power supply.

M Do not use the power supply in a flammable atmosphere.
To prevent explosion or fire, do not use the power supply near alco-
hol, thinner, or other combustible materials, or in an atmosphere con-
taining such vapors.

M Avoid locations where the power supply is exposed to
high temperatures or direct sunlight.

Do not locate the power supply near a heater or in areas subject to
drastic temperature changes.
Operating temperature range: 0°C to +50°C (+32°F to +122°F)
Storage temperature range:  -25°C to +70°C (-13°F to +158°F)

M Avoid humid environments.

Do not locate the power supply in a high-humidity environment—
near a boiler, humidifier, or water supply.

Operating humidity range: 20% to 85% RH
(no dew condensation is allowed)

Storage humidity range: ~ 90% RH or less
(no dew condensation is allowed)

Condensation may occur even within the operating humidity range. In
that case, do not start using the power supply until the location is
completely dry.

H Do not place the power supply in a corrosive atmosphere.

Do not install the power supply in a corrosive atmosphere or one con-
taining sulfuric acid mist or the like. This may cause corrosion of var-
ious conductors and imperfect contact with connectors, leading to
malfunction and failure, or in the worst case, a fire.

M Do not locate the power supply in a dusty environment.

Dirt and dust in the power supply may cause electrical shock or fire.
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H Do not use the power supply where ventilation is poor.

The power supply employs a forced air cooling system. Air is taken in
from intake ports located on the power supply's sides and front, and is
exhausted from the rear. Prepare sufficient space around the power
supply so that the intake ports and exhaust port are always completely
unobstructed. Otherwise, heat may accumulate in the power supply,
resulting in fire.

H Do not place any object on the power supply.
Particularly a heavy one, as doing so could result in a malfunction.

H Do not place the power supply on a tilted surface or in a
location subject to vibrations.
If placed on a non-level surface or in a location subject to vibration,
the power supply may fall, resulting in damage and injury.

Bl Do not use the power supply in locations affected by
strong magnetic or electric fields.
Operation in a location subject to magnetic or electric fields may

cause the power supply to malfunction, resulting in electrical shock
or fire.

1.3 Precautions for moving

When moving or transporting the power supply to an installation site,
observe the following precautions.

M Turn the POWER switch off.

Moving the power supply with the power on may result in electrical
shock or damage.

M Turn off the switch on the switchboard, and remove all
wirings connected.
Moving the power supply with cables connected may break the cables
or cause the power supply to fall, resulting in injury.

H For transportation, use the special packing material for the
power supply.
Transport the power supply in its original package to prevent vibra-

tion and falls, which may damage the power supply. If you require
packing material, contact Kikusui agent/distributor.
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1.4 Connecting the AC power cord

The AC power cord provided with the product varies depending on
the type.
For the connection procedure, see the respective section for each type.

350W and 700W types

The AC power cord that is provided varies depending on the destina-
tion for the product at the factory-shipment.

PANTY:N[Y(e] » The power supply is designed to operate from the
overvoltage category Il. Do not operate it from the
overvoltage category Il or IV.

* Use the supplied power cord to connect to the AC
line. If the supplied power cord cannot be used due to
the rated voltage or the plug shape, have the cord
replaced with an appropriate power cord of length 3
m or less by a qualified engineer. If obtaining a power
cord is difficult, consult your Kikusui agent or distribu-
tor.

» Secure adequate space around the power plug.

Do not insert the power plug to an outlet where
accessibility to the plug is poor. And, do not place
objects near the outlet that would result in poor
accessibility to the plug.

e Do not use the AC power cord provided with the product as a AC
power cord for other instruments.

Power cord for 100 V system
Rated voltage: 125 VAC
Rated current: 10 A

[85-AA-0004]
PLUGINEMAbS-15

[85-10-0840]
PLUG.CEE7/7 Power cord for 200 V system

Rated voltage: 250 VAC

[85-10-0790] Rated current: 10 A
PLUG:GB1002

Fig.1-3 AC power cord
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Connection procedure

1.

4,

Direct

Check that the supply voltage is within the line voltage
range of the power supply.

Input voltage range: 100 V to 240 VAC

Frequency range: 50 Hz to 60 Hz

. Turn OFF the POWER switch.

Connect the AC power cord to the AC INPUT connector on
the rear panel.

Use the provided power code or power code that is selected by qualified
personnel.

Plug in the AC power cord.

connection to a switchboard of 350W and 700W types

When directly connecting the product to a switchboard, keep in mind
that the product is designed for Overvoltage Category II.

Attach crimp terminals to the wires of the AC power cord when
directly connecting to a switchboard without using a plug.

VAN 71N\l » Connection of the AC power cord to the switchboard

must be carried out by qualified personnel.

* To prevent electric shock, turn OFF the switch on the
switchboard (to cut off the power feed from the
switchboard) and then connect the AC power cord.

e Install the AC power cord such that the distance

between the power supply and the switch on the
switchboard is within 3 m. This procedure facilitates
operation of the switch on the switchboard in the
event of emergency.
If the distance to the switch on the switchboard is to
be 3 m or more, install the AC power cord with a sep-
arate switch provided within 3 m from the power sup-
ply. For such a switch, use one with two poles that
can be disconnected simultaneously.

* For termination, attach crimp terminals that conform
to the terminal screws of the switchboard.

*Even if you cut the plug off the AC power cord,
observe the rated voltage of the AC power cord.

1-6 Setup
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1000W type

The AC power cord that is included with the 1000W type can be used
on either a 100-VAC or 200-VAC system.

Keep in mind that the product is designed for Overvoltage Category II.

YAN7\:IN[\e] » Connection of the AC power cord to the switchboard
must be carried out by qualified personnel.

* To prevent electric shock, turn OFF the switch on the
switchboard (to cut off the power feed from the
switchboard) and then connect the AC power cord.

e Install the AC power cord such that the distance

between the power supply and the switch on the
switchboard is within 3 m. This procedure facilitates
operation of the switch on the switchboard in the
event of emergency.
If the distance to the switch on the switchboard is to
be 3 m or more, install the AC power cord with a sep-
arate switch provided within 3 m from the power sup-
ply. For such a switch, use one with two poles that
can be disconnected simultaneously.

¢ For termination, attach crimp terminals that conform
to the terminal screws of the switchboard.

/\CAUTION «Inside the unit, protective circuits including input
fuses are connected to match the input terminal.
Make sure the colors of the wires connected to the
corresponding input terminals (L, N, and @ (GND))
are correct.

Connection procedure

1. Check that the supply voltage is within the line voltage
range of the power supply.
Input voltage range: 100 V to 240 VAC
Frequency range: 50 Hz to 60 Hz

2. Turn OFF the POWER switch.

3. Connect the provided AC power cord to the AC INPUT ter-
minal board as shown in Fig.1-4.

4. Attach crimp terminals to the AC power source side of the
AC power cord.
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5. Turn OFF the switchboard.

6. Connect the AC power cord to match the L, N, and GND of
the switchboard.

- Fastening plate |

‘ |

: Cableclamper | «E:J |

Fastening plate i Fix the covered part of the AC power !

‘ cord with the fastening plate. ‘

Fig.1-4 Connection of the AC power cord on the unit side

1.5 Grounding

* Electric shock may occur, if proper grounding is not
furnished.
* Connect the ground terminal to an electrical ground
(safety ground).

/\CAUTION - If you do not ground the unit, malfunction may occur
due to external noise, or the noise generated by the
unit may become large.

Make sure to ground the unit for your safety.

350W and 700W types

Make sure to ground the unit.

Connect the 3-pin plug to a grounded 3-pin
receptacle.

1000W type

Make sure to connect the GND terminal of the AC INPUT terminal
block to the GND terminal of the switchboard.
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o -0 Tl Before Using the Unit

Before using the unit, users are requested to thoroughly understand
the following matters.

2.1 Inrush Current

An inrush current flows when the POWER switch is turned on. If you
are planning to use several sets of the unit in a system and turn on
their POWER switches simultaneously, check that the AC power
source or the switchboard is of sufficient capacity.

For details on the inrush current of each model, see Chapter8 "Speci-
fications".

/\CAUTION e Allow at least 10 seconds between power cycles.
Repeated on/off of the POWER switch at short inter-
vals can cause malfunction of the inrush current limit-
ing circuit and shorten the service life of the input
fuse and POWER switch.

2.2 Load

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

1. When Load Current Has Peaks or Is Pulse-Shaped

2. When the Load Generates a Reverse Current to the Power Supply
3. When the Load Has Accumulated Energy Such as Batteries

2.2.1 When Load Current Has Peaks or Is Pulse-
Shaped

The current meter on the unit indicates only mean values. Even when
the indicated value is less than the preset current value, the peak val-
ues may actually exceed the preset current value. In such case, the
unit is instantaneously put into constant-current operation mode, and
the output voltage drops accordingly.

For these types of loads, you must increase the preset current value or
increase the current capacity.
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- Preset constant current value ---. Preset constant current value
-------- Meter indication value (mean value) - Meter indication value (mean value)

J _____ k ______ k ______ k LS

Fig.2-1 Load current with peaks  Fig.2-2 Pulse-shaped load cur-
rent

2.2.2 When the Load Generates a Reverse Current to
the Power Supply

The unit cannot absorb a reverse current from a regenerative load
such as an inverter, converter, or transformer that supplies current to a
power supply. Consequently, the output voltage will increase and the
output will fluctuate.

For these types of loads, connect a resistor Rb as shown in Fig.2-3 to
bypass the reverse current. However, the current capacity to the load
decreases by Irp.

/\CAUTION e For resistor Rp, select an appropriate resistor rated
for the power (allowing sufficient margin).
If a resistor with insufficient rated power for the circuit
is used, it may burn out.

R s R v
\ 77 :
‘ Eo | Rop |
\ i :
| y ‘ ‘
Equivalent circuit of the unit Regenerative load
+lo
z -~ Rojag < oY1
5 s Irp[A]
o =
= 20
2, ‘% [ Inp Ro: Reverse current bypass dummy load
= 2z .
3 g Reverse current Eo: Output voltage
[ Irp: Max. reverse current
=10

Fig.2-3 Remedy for regenerative load
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2.2.3 When the Load Has Accumulated Energy Such
as Batteries

Connecting a load with accumulated energy, such as a battery, to the
unit may cause current to flow from the load to the internal circuit of
the unit. This current may damage the unit or reduce the life of the
load.

For this type of loads, connect a reverse-current-prevention diode
(Drp) between the unit and the load in series as shown in Fig.2-4.

/\CAUTION e To protect the load and the unit, select Drp according
to the following criteria.

1. Reverse voltage withstand capacity: At least twice
the rated output voltage of the unit.

2. Forward current capacity: Three to ten times the
rated output current of the unit.

3. A diode with small loss.

*Be sure to take into account the heat generated by
Drr. DrRP may burn out with inadequate heat dissipa-
tion.

¢ Cannot be used in combination with remote sensing.

1 ! DRe: Reverse-current-prevention diode
|

i |

' |
i
i

Unit Load with accumulated energy
Fig.2-4 Remedy against load with accumulated energy
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2.3 CV Power Supply and CC Power Supply

This unit is capable of both constant voltage and constant current
operation. This section describes these operations.

An ideal constant voltage power supply has zero output impedance at
all frequencies and maintains a constant voltage against all types of
load current variations. An ideal constant current power supply has
infinite output impedance at all frequencies and maintains constant
current by absorbing the load resistance variations by changing the

voltage.
Constant

o °

m m

() [

o0 Eo Constant o0

s s

© c Eo

> >

= = l

& &

= =

o o

0 «—Jo— 0 To
Output current Io Output current Io

Fig2-5 Ideal constant voltage power Fig.2-6 Ideal constant current
supply power supply

However, the output impedance of an actual constant voltage or con-
stant current power supply is neither zero nor infinite and has a fre-
quency response. In addition, since the output has limitations in terms
of maximum voltage and maximum current, power supplies are
unable to maintain a constant voltage or current for all types of load
current variations and load resistance variations. The following
describes the relationship between the basic operations in constant
voltage (CV) and constant current (CC) modes and the limit setting of
the unit.

The following description assumes a power supply with a DC output
of 100 V and 10 A (maximum rated output voltage of 100 V and max-
imum rated output current of 10A) as an example.

A resistive load of 10 Q is connected to the output terminals of the
power supply, and the output current limit is set to 5 A. In this condi-
tion, the output voltage is raised gradually from O V. At this point, the
power supply is operating in the constant voltage (CV) mode. The
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output current increases as the output voltage increases. When the
output voltage reaches 50 V (that is, the output current has reached 5
A), the output voltage no longer increases even if you attempt to raise
it. This is because the output current is limited to 5 A specified ini-
tially, causing the power supply to switch to the constant current (CC)
operation mode. In this way, the power supply automatically switches
from the constant voltage to constant current operation to prevent an
overcurrent from flowing. (The point at which the operation mode
switches is called the "crossover point".) If the current limit is raised
in this condition, the power supply returns to the previous constant
voltage operation, allowing you to increase the output voltage further.
If the current limit is increased from 5 A to 9 A in Fig.2-7, a voltage
of up to 90 V can be output.

Area where voltage
needs to be increased

i ﬁ Loadline of RL=25Q | 10 Rl =100
100 V / — —
WV = {]
L i i Area where current
P @ capacity needs to be
i b increased
Q i i
o r b
£ P
g 50V T
o i —~Load line of RL =4 Q
> AQV pr-mmefmmmme e oo p oo -
5 ! 1
o 1
] I i
O i 1 /
0 4A 5A 9A 10A

Output current Io
Fig.2-7 Constant voltage operation and constant current

operation

Next, let's assume the case in which a load resistance of 4 Q is used.
The output current limit is considered to be the rated maximum out-
put current. If you increase the output voltage from 0 V, the output
current reaches the output current limit when the output voltage
reaches 40 V; the power supply cannot output a voltage above 40 V.
This is the limit even though the power supply is generating less than
half its output capacity in terms of power. If you wish to increase the

PAS SERIES Before Using the Unit 2-5



output voltage further, the unit needs to be replaced by a model hav-
ing larger current capacity. Particularly for loads into which a tran-
sient peak current flows, the current must be set such that its peak
does not reach (or exceed) the current limit. If the unit enters constant
current operation mode even when the current is set to the rated out-
put current, the current capacity needs to be raised.

Next, we consider a case in which a load resistance of 25 Q is used. In
this case, if the output current limit is set to 4 A or more, the power
supply can output voltages from 0 V to the rated maximum output
voltage in the constant voltage operation mode. The output voltage
limit is set to the rated maximum output voltage under this load con-
dition, and the output current is gradually increased from 0 A. At this
point, the power supply is operating in the constant current (CC)
mode. The output voltage increases as the output current increases.
When the output voltage reaches 100 V, the output current no longer
increases even if you attempt to raise it. If you wish to increase the
current flow further in this condition, the unit needs to be replaced by
a model having higher output voltage. Particularly for loads that gen-
erate transient surge voltage, the voltage must be set so that the surge
voltage does not reach (or exceed) the voltage limit.
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2.4 Alarm

The unit is equipped with the following protection function. When
the protection function is activated, "ALM" on the front panel display
lights, and the OUTPUT is turned off or the POWER switch is shut
down. However, the only action available when OHP is activated is
turning off the OUTPUT. (See Fig.2-8.)

In addition, an ALARM signal is output to pin 20 of the J1 connector
when the protection function is activated. (See Fig.2-9.)

For details on selecting whether to turn off the OUTPUT or shut
down the POWER switch when an alarm is activated, see "3.2.4 Unit
Configuration (CONFIG)".

When POWER switch shutdown is selected, the illumination of
"ALM" and the ALARM signal output is held for approximately 0.5 s.
Recovery from an alarm

¢ When POWER switch shut down is selected

After clearing the abnormal condition that caused the alarm, turn
on the POWER switch.

¢ When OUTPUT OFF is selected

Turn off the POWER switch, clear the abnormal condition that
caused the alarm, and turn on the POWER switch.

H Protection Function

* OVP (overvoltage protection)

The overvoltage protection function protects a load from unexpect-
edly high voltage. The function is activated when the voltage exceeds
a preset voltage (OVP trip point).

Selectable range: 10 % to 110 % of the rated output voltage.

If the OVP function is activated when CONFIG is set to OUTPUT
OFF, the voltage display shows "OVP."

For details, see "3.2.2 Setting the OVP (Overvoltage Protection) Trip
Point".
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e OCP (overcurrent protection)

The overcurrent protection function protects a load from unexpect-
edly high current. The function is activated when the current exceeds
a preset current (OCP trip point).

Selectable range: 10 % to 110 % of the rated output current.

If the OCP function is activated when CONFIG is set to OUTPUT
OFF, the voltage display shows "OCP."

For details, see "3.2.3 Setting the OCP (Overcurrent Protection) Trip
Point".
¢ OHP (Overheat Protection)

This function is activated when the internal temperature of the unit
raises abnormally.

This function protects the unit from the following conditions.

* When the unit is used in an environment exceeding the opera-
tion temperature range

* When the unit is used with the inlet or exhaust port blocked
* When the fan motor stops
If the OHP function is activated, the voltage display shows "OHP".

If the condition that caused the OHP to be activated is not corrected,
the OHP function is activated again when the POWER switch is
turned on.

Fig.2-8 ALARM indication example (OHP)
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e SHUT (Shutdown)

The OUTPUT or the POWER switch can be turned OFF by applying
a shutdown signal to the J1 connector on the rear panel. If the shut-
down signal is applied when CONFIG is set to OUTPUT OFF, the
voltage display shows "SHUT."

For details, see "4.1.7 Controlling the Output Shutdown Using Exter-
nal Contact".

M Alarm Signal

Since the alarm signal output uses an open-collector photocoupler, it
is isolated from other terminals.

Maximum voltage: 30 V
Maximum current: 8§ mA

J1 connector

Inside

the unit
ALARM STATUS 20

ALARM COMMON 17 (r

Fig.2-9 ALARM signal
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2.5 Grounding the Output Terminal

PAN/Y;ININ(e] » For safety reasons, even if the output terminal is

grounded, make sure the insulation capacity of the
output terminal (including the sensing terminal) is
greater than the isolation voltage of the unit.

If you cannot obtain a cable with sufficient rated volt-
age, secure adequate withstand voltage such as by
passing the cable through an insulation tube with a
withstand voltage greater than the isolation voltage of
the unit.

If adequate insulation measures are not taken
against the isolation voltage of the unit, electric shock
may occur when grounding is poor.

e |If the unit is to be remotely controlled through an
external voltage source (Vext), do not ground the Vext
output (leave it floating). If the Vext output is
grounded in the example shown in Fig.2-11, the out-
put is short-circuited (which can cause accidents).

The output terminal of the unit is isolated from the protective ground-
ing terminal. By connecting the GND wire of the AC power cord to
the ground terminal of the switchboard, the chassis of the unit is set to
ground potential (see Fig.2-10).

Consequently, the cable and load that are connected to the output ter-
minal (including the sensing terminal) must have an insulation capac-
ity that is greater than the isolation voltage of the unit with respect to
the chassis.

In addition, pins 3 through 9 of the J1 connector on the rear panel (for
analog remote control and output monitoring) are at approximately
the same potential as the - (neg.) output terminal of the unit. There-
fore, cables and devices that are connected to these pins must also
have an insulation capacity that is greater than the isolation voltage of
the unit.
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} Insulated

@ Approx. the same potential

Since the output terminal is
floating, the section indicated
in gray must have an insulation
capacity that is greater than the
isolation voltage of the unit
with respect to the chassis.

as the + (pos.) output terminal

PAS SERIES
= ‘When remote sensing is not used:
1 | .
+ L Connect to - (neg.) output terminal
— D)-1- ‘When remote sensing is used:
Connect to -S terminal of sensing
Vext J
O} )
—@ Approx. the same potential
@ as the - (neg.) output terminal
J
Rext @

as the - (neg.) output terminal

SENS

&

(26 Approx. the same potential

Fig.2-10When the output terminal is not grounded
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Next, let's consider the case when the output terminal is grounded.

Fig.2-11 shows the case when the + (pos.) output terminal is con-
nected to the chassis terminal. In this case, the + (pos.) output termi-
nal is at ground potential. Therefore, the cable and load that are
connected to the output terminal (including the sensing terminal) only
require an insulation capacity that is greater than the maximum out-
put voltage of the unit with respect to the chassis.
The same holds true when the - (neg.) terminal is connected to the
chassis terminal. The cable and load require an insulation capacity
that is greater than the maximum output voltage of the unit.

—

Rext

Since the + (pos.) output
terminal is at ground
potential, the section
indicated in gray must have
an insulation capacity that is
greater than the maximum
output voltage of the unit
with respect to the chassis.

DC

OUTPUT

©

S

SENS

PAS SERIES

Chassis terminal wire

Fig.2-11When the + (pos.) output terminal is grounded

)

When remote sensing is not used:
L Connect to - (neg.) output terminal
When remote sensing is used:
Connect to -S terminal of sensing

|

J

Approx. the same potential
as the - (neg.) output terminal

}

} Insulated

3 @ Approx. the same potential

as the + (pos.) output terminal

@ Approx. the same potential
as the - (neg.) output terminal

O

AC
INPUT

For safety reasons, connect either output terminal to the chassis ter-
minal unless your application requires the output terminal to be float-

ing.
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Chapter. 3 Basic Operation

This chapter describes how to turn on the power and the basic opera-
tions that you can carry out from the front panel.

3.1  Turning on the Power

/\CAUTION « Allow at least 10 seconds between power cycles.
Repeated on/off of the POWER switch at short inter-
vals can cause malfunction of the inrush current limit-
ing circuit and shorten the service life of the input
fuse and POWER switch.

Power up procedure

1. Check that the POWER switch is turned OFF.

2. Check that the AC power cord is correctly connected.

3. Turn on the POWER switch.
The voltage and current displays show the version number of the
unit for a few seconds (see Fig.3-1).
After a few seconds, the unit is ready for operation (displays the
output value).

Now, the unit is ready for use.

Fig.3-1 Version display example at power up
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The display that appears when the POWER switch is turned on for the
first time corresponds to factory default settings.

The unit stores the panel settings (excluding OUTPUT ON/OFF con-
dition) immediately before the POWER switch is turned off. The pre-
vious panel settings are used the next time the POWER switch is
turned on.

For factory default settings, see below.

Factory default settings
Output voltage :0V

Output current : Maximum preset current
(105 % of the rated output current)

OVP (overvoltage protection): 110 % of the rated output voltage
OCP (overcurrent protection) : 110 % of the rated output current

CONFIG settings
CV control : 0 (Panel control)
CC control : 0 (Panel control)
Remote sensing : 0 (OFF)
PWR ON OUTPUT : 0 (OFF at startup)
Master-slave operation  : 0 (MASTER/LOCAL)
EXT OUTPUT : 0 (HIGH=ON)
TERMN : 0 (OFF)
POWER switch trip : 0 (Enable)

3.2 Basic Operation

First, the procedure for setting the output and the protection function
trip point will be explained. Next, the procedure for using the unit as a
constant voltage or constant current power supply will be described.

For details on the display sections and switches, see Chapter6
"Names and Functions of Controls".
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3.2.1 Setting the Output

Here, we will look at an example in which the output is set to 35 V
and 7.5 A using the PAS40-9.

Setting the output of the PAS40-9to 35 Vand 7.5 A

1.

Check that the LOCK switch is turned off.
You cannot set the output if this switch is illuminated.

. Check that OUTPUT OFF in the display section is illuminated.

If OUTPUT ON is illuminated, press the OUPUT switch to turn it
OFF.

Check that the SET switch is illuminated.

If it is not, press the SET switch to turn it on.

If this switch is not illuminated, the actual output value is dis-
played on the panel.

« If you turn the dial when the OUTPUT switch is off, the SET

5.

switch is automatically illuminated even if it is not, and the
unit enters the setup condition.

e If you turn on the OUTPUT switch, the SET switch automat-
ically turns off even if it is on, and the panel displays the out-
put value.

Press the VOLTAGE switch to select Coarse or Fine (preset
digit).

You can also switch between Coarse and Fine by pressing the dial.
(The digit that is displayed brightly is the digit that you are set-
ting. The Coarse and Fine digits vary depending on the model.)

Turn the dial to set the value to "35.00."

We are done setting the voltage. Next, we will set the current. Proceed
tostep 6.

6.

7.

Press the CURRENT switch to select Coarse or Fine (pre-
set digit).

You can also switch between Coarse and Fine by pressing the dial.
(The digit that is displayed brightly is the digit that you are set-
ting. The Coarse and Fine digits vary depending on the model.)

Turn the dial to set the value to "7.5."

We are done setting the current.
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3.2.2 Setting the OVP (Overvoltage Protection) Trip
Point

The OVP function protects a load from unexpectedly high voltage.
When OVP is activated, "ALM" on the display lights, and the OUT-
PUT is turned off or the POWER switch is tripped. (Selectable range:
10 % to 110 % of the rated output voltage)

For details on setting whether to turn off the OUTPUT or trip the
POWER switch when OVP is activated, see "POWER switch trip
when the protection circuit is activated (DEGIT H)" in "3.2.4 Unit
Configuration (CONFIG)".

If the POWER switch trip is set to enable when the protection circuit
is activated in CONFIG, the illumination of "ALM" and the ALARM
signal output is held for approximately 0.5 s.

To release the alarm when the POWER switch is not set to trip when
the protection circuit is activated in CONFIG, turn off the POWER
switch once.

» The OVP trip point is factory-preset to approximately 110 %
of the rated output voltage of the unit. When using the unit,
set an appropriate OVP trip point for the load.

* When checking the OVP operation, the unit must be started
with the OUTPUT turned off. Therefore, check that PWR
ON OUTPUT in the CONFIG settings is set to "0." For
details on CONFIG settings, see "3.2.4 Unit Configuration
(CONFIG)".

* The OVP function of the unit operates against the output ter-
minal voltage. If you wish to operate the function against the
voltage across the load, set the OVP trip point by considering
the voltage drop of the load cable.

Setting the OVP trip point

1. Check that no load is connected to the output terminal.

Since we will check the OVP operation by actually outputting a
voltage after setting the OVP trip point, remove the load.

2. Turn on the POWER switch.
3. Check that the OUTPUT OFF is illuminated.
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4. Press the OVP switch.

The voltage display shows the preset value, and the current dis-
play shows "OVP."

5. Press the VOLTAGE switch to select Coarse or Fine (preset
digit).
You can also switch between Coarse and Fine by pressing the dial.
(The digit that is displayed brightly is the digit that you are set-
ting. The Coarse and Fine digits vary depending on the model.)

6. Turn the dial to set the OVP trip point.

Next, we will check the operation. Proceed to step 7 .
7. Press the OVP switch to escape from the OVP setup mode.
8. Press the SET switch to enter the output setup mode.

SET switch lights.

9. Press the VOLTAGE switch and set the output voltage to a
value significantly less than the OVP trip point voltage.

10.Press the OUTPUT switch to illuminate OUTPUT ON.

11.Gradually turn the dial clockwise, and check that the OUT-
PUT turns off or the POWER switch trips when the output
voltage reaches the preset OVP trip point voltage.

When the POWER switch is not set to trip when the protection
circuit is activated in CONFIG, ALM lights in the display section
and the voltage display shows "OVP."

We are done setting the OVP trip point.

You can set or confirm the OVP trip point even when OUTPUT is
turned on. In this case, if the OVP trip point voltage is set lower than
the preset output voltage, OVP is activated and the OUTPUT turns off
or the POWER switch trips.

The following conditions activate the OVP function.
* When the preset voltage is higher than the OVP trip point voltage.
* When the sensing wire comes loose.
* When the load is abnormal.
* When the unit is abnormal.

If you turn on the POWER switch without correcting the cause, OVP
is activated again.
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3.2.3 Setting the OCP (Overcurrent Protection) Trip
Point

The OCP function protects a load from unexpectedly high current.
When OCP is activated, "ALM" on the display lights, and the OUT-
PUT is turned off or the POWER switch is tripped. (Selectable range:
10 % to 110 % of the rated output current)

For details on setting whether to turn off the OUTPUT or trip the
POWER switch when OCP is activated, see "POWER switch trip
when the protection circuit is activated (DEGIT H)" in "3.2.4 Unit
Configuration (CONFIG)".

If the POWER switch is set to trip when the protection circuit is acti-
vated in CONFIG, the illumination of "ALM" and the ALARM signal
output is held for approximately 0.5 s.

To release the alarm when the power switch is not set to trip when the
protection circuit is activated in CONFIG, turn off the POWER
switch once.

NOTE| -« The OCP trip point is factory-preset to approximately 110 %
of the rated output current of the unit. When using the unit,
set an appropriate OCP trip point for the load.

Setting the OCP trip point

1. Turn on the POWER switch.

2. Check that the OUTPUT OFF is illuminated.

3. Press the OVP switch while pressing the SHIFT switch.
The voltage display shows "OCP," and the current display shows
the preset value.

4. Press the CURRENT switch to select Coarse or Fine (preset digit).

You can also switch between Coarse and Fine by pressing the dial.
(The digit that is displayed brightly is the digit that you are set-
ting. The Coarse and Fine digits vary depending on the model.)

5. Turn the dial to set the OCP trip point.

We are done setting the OCP trip point.

You can set or confirm the OCP trip point even when OUTPUT is
turned on. In this case, if the OCP trip point voltage is set lower than
the preset output current, OCP is activated and the OUTPUT turns off
or the POWER switch trips.
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The following conditions activate the OCP function.
* When the preset current is higher than the OCP trip point volt-
age.
* When the load is abnormal.
* When the unit is abnormal.

If you turn on the POWER switch without correcting the cause, OCP
is activated again.

3.2.4 Unit Configuration (CONFIG)

To change various settings of the unit, use the voltmeter and ammeter,
the CONFIG switch, and the dial on the front panel.

DIGIT A:CV control
DIGIT B:CC control

DIGIT C:Remote sensing
DIGIT D:PWR ON OUTPUT

l Voltmeter

grmsommme s i Ammeter

DIGIT E:Parallel/Series master-slave
DIGIT F:EXT OUTPUT logic
DIGIT G:TERMN during digital remote control

DIGIT H:POWER switch trip when the
protection circuit is activated

Fig.3-2 CONFIG display
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Table 3-1 CONFIG settings

Voltmeter
DIGIT A DIGIT B DIGIT C DIGIT D
Preset CV control CC control Remote PWR ON
value sensing OUTPUT
0 Panel control Panel control OFF OFF at startup
1 External voltage External voltage ON ON at startup
control control
2 External resistance External resistance
control control _ _
10 kQ - MAX OUT | 10kQ — MAX OUT
3 External resistance External resistance
control control
10 kQ — 0 OUT 10kQ — 0 OUT
(FAIL SAFE) (FAIL SAFE)
Ammeter
DIGIT E DIGIT F DIGIT G DIGIT H
Preset Parallel/Series EXT OUTPUT TERMN during POWER switch trip
value master-slave logic digital remote when the protection
control circuit is activated
0 MASTER/LOCAL HIGH=ON OFF Enable(shutdown)
1 Parallel slave LOW=0ON ON Disable(not shutdown)
2 Series slave
3 [ R J—

M Descriptions of setting items

CV control (DEGIT A)

Select the constant voltage control from panel control, external
voltage, external resistance, and external resistance (FAIL SAFE).

For details on external control, see "4.1 Analog Remote Control".
CC control (DEGIT B)

Select the constant current control from panel control, external
voltage, external resistance, and external resistance (FAIL SAFE).

For details on external control, see "4.1 Analog Remote Control".

Remote sensing (DEGIT C)
Set "0" to disable remote sensing, "1" to enable it.
For details on remote sensing, see "3.6 Remote Sensing".
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PWR ON OUTPUT (DEGIT D)
Set "0" to start up the unit with the OUTPUT turned off when the
POWER switch is turned on, "1" to start up the unit with the
OUTPUT turned on.

Master-slave series/parallel function (DEGIT E)
Set the master and slave units when using series or master-slave
parallel function. Set "0" to make the unit a maser when the mas-
ter-control connection is made to the J1 connector.
Set "2" to make the unit a slave during series operation, "1" during
parallel operation.
For details on master-slave series/parallel operation, see Chapter5
"Parallel and Series Operation".

EXT OUTPUT logic (DEGIT F)
When controlling the on/off of the output through an external con-
tact (J1 connector), set "1" to turn on the OUTPUT with a low sig-
nal, "0" to turn on the OUTPUT with a high signal.
For details on the on/off control of the output using external con-
tacts, see "4.1.6 Controlling the Output ON/OFF Using External
Contact".

TERMN during digital remote control (DEGIT G)
When performing digital remote control, TERMN (termination) is
set on the unit at each end of the bus.
For details on digital remote control, see "4.3 Digital Remote
Control".

POWER switch trip when the protection circuit is activated
(DEGIT H)
Set "0" to trip (turn off) the POWER switch when OVP (overvolt-
age protection), OCP (overcurrent protection), or SHUT (shut-
down) is activated, "1" not to trip the POWER switch.
If set to "1" the OUTPUT is turned off when the above protection
circuits are activated.

* Precautions when setting PWR ON OUTPUT to "1"
To check the OVP operation, set the PWR ON OUTPUT to
"0" (off at startup) first. Or, check the OVP operation first,
and then set PWR ON OUTPUT to "1" (on at startup).
If you check the OVP operation with PWR ON OUTPUT set
to "1" (on at startup) when the POWER switch trip is set to
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"0" (enable), the POWER switch may turn OFF every time
you turn ON the POWER switch after the initial OVP activa-
tion. This is because OVP is activated every time the power is
turned on. In such case, redo the CONFIG settings.

Setup procedure

1. Turn off the POWER switch.

2. While pressing the CONFIG switch, turn on the POWER
switch.

Keep pressing the CONFIG switch until the CONFIG switch
lights up (CONFIG setting mode, Fig.3-2) after the version is dis-
played.

3. Press the VOLTAGE or CURRENT switch to move between
the digits, and use the dial to enter a value between 0 and 3.

The digit that is displayed brightly is the digit that is modified.
You can also move between the digits by pressing the dial.

For the relationship between the position of the entered digit and
the value, see table 3-1, "CONFIG settings"

(All values are factory-preset to "0.")

4. When you done with the setup, turn off the POWER switch
and then turn it on again.

CONFIG settings take effect by rebooting the unit.

To escape from the CONFIG setting mode even if you are not
making changes, turn off the POWER switch once.

We are done with the CONFIG settings of the unit.

You can check the settings by pressing the CONFIG switch. If you
press the CONFIG switch again, the unit returns to the previous dis-

play.
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3.2.5 Using the Unit as a Constant Voltage Power

Supply

This section describes the procedure for using the unit as a constant
voltage power supply.

1.
2.

E

8.

9.

Check that the POWER switch is turned OFF.

Connect the load to the output terminal.

For details on connecting the load, see "3.3 Connecting the Load".
Turn on the POWER switch.

Check that the OUTPUT OFF is illuminated.

Press the SET switch to enter the voltage/current setup
mode.

Press the CURRENT switch to select Coarse or Fine for
setting the current.

. Turn the dial to set the value of the current that can flow to

the load.
The value entered here becomes the current limit.

Press the VOLTAGE switch to select Coarse or Fine for set-
ting the voltage.

Turn the dial to set the desired voltage.

10.Press the OUTPUT switch to illuminate OUTPUT ON.
11.Voltage is output to the output terminal.

OUTPUT ON and CV light up, and the voltage display shows the
actual output voltage.

You can set the voltage while checking the actual output voltage even
when OUTPUT ON is illuminated.

The current limit must be changed by pressing the SET switch.

* If the output current exceeds the current limit that was speci-

fied in step 7 due to load fluctuations when the unit is oper-
ating in constant voltage mode, the unit switches to constant
current mode. When the unit switches to constant current
mode, CC lights up.
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3.2.6 Using the Unit as a Constant Current Power

Supply

This section describes the procedure for using the unit as a constant
current power supply.

1.
2.

E

8.

9.

Check that the POWER switch is turned OFF.
Connect the load to the output terminal.
For details on connecting the load, see "3.3 Connecting the Load".

. Turn on the POWER switch.

Check that the OUTPUT OFF is illuminated.

Press the SET switch to enter the voltage/current setup
mode.

Press the VOLTAGE switch to select Coarse or Fine for set-
ting the voltage.

. Turn the dial to set the value of the voltage that can be

applied to the load.
The value entered here becomes the voltage limit.

Press the CURRENT switch to select Coarse or Fine for
setting the current.

Turn the dial to set the desired current.

10.Press the OUTPUT switch to illuminate OUTPUT ON.
11.Current flows to the output terminal.

OUTPUT ON and CC light up, and the current display shows the
actual output current.

You can set the current while checking the actual output current even
when OUTPUT ON is illuminated.

The voltage limit must be changed by pressing the SET switch.

NOTE| - If the output voltage exceeds the voltage limit that was speci-

fied in step 7 due to load fluctuations when the unit is oper-
ating in constant current mode, the unit switches to constant
voltage mode. When the unit switches to constant voltage
mode, CV lights up.
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3.3 Connecting the Load

This section describes the load cable used to connect the unit and the
load and the connection to the output terminal.

3.3.1 Load Cable

YANTTY:[Y(e] » To prevent the possibility of fire, use a load cable with
sufficient current capacity with respect to the rated
output current of the unit.

* To prevent the possibility of electric shock, use a load
cable with a higher voltage rating than the isolation
voltage of the unit.

For details on the isolation voltage of each model,
see Chapter8 "Specifications".
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Current capacity of load cables

Load cables must be rated to carry the maximum rated output current
of the unit. If their current rating exceeds the maximum rated output
current, the cable will remain intact even if the load is short-circuited.

The allowable current of a wire is determined by the maximum allow-
able temperature of the cable insulation, which in turn is governed by
a current-caused resistance loss, ambient temperature, and thermal
resistance to the outside. The allowable currents in table 3-2 show the
capacity of current flowing through a heat-resistant PVC wire (single
wire) having a maximum allowable temperature of 60 °C when the
wire is stretched horizontally in the air at an ambient temperature of
30 °C. If the condition is such that PVC wires with lower heat-resis-
tant temperature are used, ambient temperature exceeds 30 °C, or the
wires are bundled resulting in low heat radiation, the current capacity
needs to be reduced.

Based on this consideration, it is better to make heat radiation as great
as possible to allow a larger current to flow, as long as wires having
the same heat-resistant temperature are used. For measures against
noise in the load cables, however, installing the + (pos.) and - (neg.)
output lines side by side or bundling them together is more effective
against unwanted noise. The Kikusui-recommended currents shown
in table 3-2 are allowable current values that have been reduced in
consideration of the potential bundling of load cables. Use these val-
ues as a guideline when installing load wires.

Because wires have resistance, voltage drop in wires becomes greater
as the wire becomes longer or the current becomes larger. This causes
the voltage applied at the load end to be smaller. The PAS series
power supplies have a sensing function that compensates for this volt-
age drop. Compensation of up to approximately 0.6 V is available for
a single line. If the voltage drop exceeds this level, wires having a
greater cross-sectional area should be used.
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Table 3-2 Nominal cross-sectional area of cables and allow-
able currents

Nominal cross- | AWG (Reference Allowable cur- | Current recom-
sectional area cross-sectional rent [A] mended by
[mm] area) [mm] (Ta = 30°C) Kikusui [A]
2 14 (0.28) 27 10
35 12 (3.31) 37 -
5.5 10 (5.26) 49 20
8 8 (8.37) 61 30
14 6 (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 B
150 - - 395 300
200 - - 469 -
#1.  Excerpts from Japanese laws related to electrical equipment.

Withstand voltage of load cables

For load cables, use cables with a higher voltage rating than the isola-
tion voltage of the unit. In particular, if the rated voltage of load
cables is lower than the isolation voltage of the power supply having a
rated output voltage of 40 V or more, electric shock may occur.

For details on the isolation voltage and the insulation, see "2.5
Grounding the Output Terminal"
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3.3.2 Connecting to the Output Terminals

/\CAUTION Do not solely attach M4 screws to the output termi-

nal. Use M4 screws to connect the load cables. Fail-
ure to follow these instructions may cause damage to
the output terminal threads.

Normally, the chassis terminal is connected to either the - (neg.) or +
(pos.) output terminal.

1.
2,

Turn off the POWER switch.
Remove the OUTPUT terminal cover.

See "Attaching the OUTPUT terminal cover" on the next page,
and remove the OUTPUT terminal cover by reversing the steps.

. Connect the chassis terminal to either the - (neg.) or +

(pos.) output terminal.

Fig.3-3 shows the case when the chassis terminal is connected to
the - (neg.) output terminal.

. Attach crimp terminals to the load cable.

The OUTPUT terminal has M4- (with taps) and M8-sized holes
for connecting the load cable. Attach the crimp terminal that
matches the screws.

Use crimp terminals that are less than equal to 5.5 mm? with the
M4-sized holes.

. Connect the load cable to the OUTPUT terminal.

See Fig.3-3 or Fig.3-4.

. Check the connection.
. Attach the OUTPUT terminal cover.

See "Attaching the OUTPUT terminal cover" on the next page.
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Crimp terminal
Screw (M4 and spring washer)

Screw (M3 and spring washer)

Fig.3-3 Connection using M4 screws

e Screw (M8)

Crimp terminal

Spring washer

Fig.3-4 Connection using M8 screws

Attaching the OUTPUT terminal cover
The OUTPUT terminal cover consists of a BOTTOM cover and a
TOP cover.
The TOP cover is the one with screws.

1. Insert the hook of the BOTTOM cover into the hole located
above and to the left of the output terminal.

Insert the hook of the
BOTTOM cover to this hole.
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2. Align the hook of the BOTTOM cover to the groove located
to the side of the output terminal.

Align the hooks of the BOTTOM
cover to these two grooves.

3. While holding the BOTTOM cover, insert the hook into the
hole located above and to the left of the output terminal. At
this point, pull the load cable from the hole on the near side
of the terminal cover.

4. Using the screws attached to the TOP cover, fix the TOP
cover and BOTTOM cover in place.
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3.4 Switching the Power Display

The PAS series power supply allow you to vary the output voltage or
output current while checking the output power.

When varying the output voltage while checking the power

If you press the SHIFT+CURRENT switch (press the CURRENT
switch while pressing the SHIFT switch) when the OUTPUT is on,
the current display shows the output power.

The LED to the right of the unit lights up when power is being dis-
played.

In this condition, select Coarse or Fine using the VOLTAGE switch
and vary the voltage using the dial.

To clear the power display, press the SHIFT+CURRENT (or SET)
switch again.

When varying the output current while checking the power

If you press the SHIFT+VOLTAGE switch (press the VOLTAGE
switch while pressing the SHIFT switch), the voltage display shows
the output power.

The LED to the right of the unit lights up when power is being dis-
played.

In this condition, select Coarse or Fine using the CURRENT switch
and vary the voltage using the dial.

To clear the power display, press the SHIFT+VOLTAGE (or SET)
switch again.

Switching the display position

Once the power is displayed, you can switch the power display posi-
tion using the VOLTAGE or CURRENT switch.
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3.5

3.6

LOCK Function

A LOCK switch is provided as a function to prevent inadvertently
changing the settings.

When the panel lock is enabled (LOCK switch lights up), the
switches on the front panel (excluding the OUTPUT switch) and the
dial do not function.

Panel lock procedure

1. Configure necessary all settings such as the output voltage.
2. Press the LOCK switch.
The LOCK switch lights up, and the panel lock is enabled.

To clear the panel lock, press the LOCK switch again.

Remote Sensing

The remote sensing function is used to reduce the influence of voltage
drops due to the load cable resistance and stabilize the output voltage
across the load.

The remote sensing function of this unit can compensate up to
approximately 0.6 V for a single line. Select a load cable with suffi-
cient current capacity so that the voltage drop of the load cable does
not exceed the compensation voltage.

To perform remote sensing, an electrolytic capacitor is required at the
sensing point (load terminal).

NOTE| -« The voltage drop compensation is approximately 0.6 V for a

single line. However, if remote sensing is performed near the
maximum output voltage, the output of the unit is limited by
the maximum voltage (105 % of the rated output voltage).

Sensing wire connection procedure

PAN/YINI\(e] » Never connect wires to the sensing terminals while

the POWER switch is turned on. Such acts can cause
electric shock or damage to the internal circuitry.
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1. Press the POWER switch while pressing the CONFIG

switch to enter the CONFIG setting mode.

Turn on remote sensing through CONFIG setting.

For details on CONFIG settings, see "3.2.4 Unit Configuration
(CONFIG)".

2. Turn off the POWER switch.

3. As shown in Fig.3-5, connect the sensing wires between the
sensing terminals and the load cable by using the screws
provided.

To decrease output ripple voltages resulting from inductive
effects, use a 2-core shielded wire for the sensing wires. Connect
the shield to the - (neg.) terminal.

If you cannot use shielded wires, twist the + (pos.) and - (neg.)
wires thoroughly.

* For sensing cables, use cables with a higher voltage
rating than the isolation voltage of the unit. For
details, see "2.5 Grounding the Output Terminal"
Protect the uncovered section of the shielded wire by
using insulation tubes with a withstand voltage
greater than the isolation voltage of the unit.

* To turn on/off the power supplied to a load using a
mechanical switch, provide additional switches
between the sensing wires as shown in Fig.3-6 and
turn on/off the power and remote sensing cables
simultaneously. Be sure to turn off the OUTPUT
switch or POWER switch before turning on/off the
mechanical switch.

/\CAUTION «If the sensing wires come loose, the output voltage
across the load cannot be stabilized and may cause
excessive voltage to be applied to the load. Securely
connect the sensing wires such as by using crimp ter-
minals.

4. As necessary, connect an electrolytic capacitor (C) between
0.1 pF to several hundred pF across the load terminals.
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*Use a capacitor whose withstand voltage is

/\CAUTION U itor (C) wh ithstand volt i
greater than or equal to 120 % of the unit's rated volt-
age.

« If the wiring to a load is long, the phase shift caused by the
inductance and capacitance of the wiring becomes non-negli-
gible, thereby causing oscillation. In such case, the capacitor
(C) prevents oscillation.

e If the load current changes suddenly to pulse form, the output
voltage may increase due to the effects from the inductance
component of the wiring. In such case, the capacitor (C) also
prevents variations in output.

¢ In addition, twisting the load wires reduces the inductance
component, thereby stabilizing the output.

5. Check the sensing wire connection and CONFIG settings again.

/N\CAUTION *When you are done using the remote sensing func-
tion, remove the sensing wires, and be sure to turn off
remote sensing in the CONFIG settings.

', 2-core shielded wire

Fig.3-6 Power on/off using mechanical switches
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Chapter. 4 Remote Control

4.1

This chapter describes the remote control function of the unit.
Please read the warnings and cautions thoroughly before operation.
There are two main methods for remotely controlling the unit.

* Analog remote control

* Digital remote control

In analog remote control, the power supply and contacts that are con-
nected to the J1 connector on the rear panel are used to control the
unit.

In digital remote control, the PIA4830, PIA4850 or PIA4810 Power
Supply Controller that is connected to the TP-BUS connector on the
rear panel is used to control the unit.

For details on the PIA4800 series Power Supply Controller, see the
manual of the respective product. For connection to a Power Supply
and device messages, refer to the “Connecting & Programming
Guide” in the CD-ROM that came with the PIA4800 series.

If you are using the PIA3200 Power Supply Controller, contact your
Kikusui agent/distributor.

Analog Remote Control

The J1 connector on the rear panel can be used to control the unit in
the following manner.

» Control the output voltage using external voltage

» Control the output current using external voltage

» Control the output voltage using external resistance
» Control the output current using external resistance
* On/off control of the output using external contact

* Shutdown control using external contact
(turn off the OUTPUT or POWER switch)
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4.1.1 About the J1 Connector

YAN7\:IN[\le] » The J1 connector contains pins that are at the same
electric potential as the output terminal. If you are not
using the J1 connector, to prevent the possibility of
electric shock, be sure to insert the protective socket
provided.

* To prevent the possibility of electric shock, be sure to
use the protective cover on the sockets.

The connector parts needed to connect the J1 connector (standard
MIL connector) are not provided. table 4-1 shows the tools an parts
that are needed.

For information on how to obtain the tools and parts, contact your
Kikusui agent or distributor.

An optional OPO1-PAS Analog Remote Control Connector Kit is
available for making the connection.

P

Fig.4-1 OP01-PAS

Table 4-1 Connector parts by Omron needed to connect the
J1 connector

Product Model Klkusl\l:(l) FEIES Notes

Single contact XY2B-7006 | Y2-070-001 |~
connection tool

E)‘:l’m“ removal XY2E-0001 Y2:070-002 |~

Pin (contact) Recommended wire
XG5W-0031 84-49-0100 size AWG24 (UL-1061)

Socket XGSM-2632-N 84-49-0160 MIL standard type
socket

Protection cover XG5S-1301 84-49-0161 -

For details on how to use the tools, read the catalog by Omron.
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Table 4-2 J1 connector arrangement

Pin No. | Signal Name Description
Connected to the negative electrode (-S) of the sensing input when remote
1 A COM o .
sensing is used; connected to - (neg.) output when remote sensing is not used.
Connected to the negative electrode (-S) of the sensing input when remote
2 D COM AT L
sensing is used; connected to - (neg.) output when remote sensing is not used.
OUTPUT ON/OFF
3 OU-E;g',\\ll/.?FF Turns off when a low (or high) TTL level signal is applied. The internal cir-
cuit is pulled up to + 5V through 10 kQ.
4 EXT-V CV External voltage control of the output voltage
CONT (0 % to 100 % of the rated output voltage in the range of 0 V to 10 V)
5 EXT-V CC | External voltage control of the output current
CONT (0 % to 100 % of the rated output current in the range of 0 V to 10 V)
EXT-R CV External resistance control of the output voltage
6 CONT (1) 0 % to 100 % of the rated output voltage in the range of 0 kQ to 10 kQ or
(2) 100 % to 0 % of the rated output voltage in the range of 0 kQ to 10 kQ
EXTR CC External resistance control of the output current
7 CONT (1) 0 % to 100 % of the rated output current in the range of 0 kQ to 10 kQ or
(2) 100 % to 0 % of the rated output current in the range of 0 kQ to 10 kQ
8 VMON Output voltage monitor
(Outputs the 0 % to 100 % range of the rated voltage using 0 V to 10 V)
9 IMON Output current monitor
(Outputs the 0 % to 100 % range of the rated current using 0 V to 10 V)
Shutdown
10 SHUT DOWN | Turns OUTPUT or POWER switch off when a low TTL level signal is
applied. The internal circuit is pulled up to + 5 V through 10 kQ.
11 SER IN+ Positive electrode input terminal during master-slave series operation.
12 PRL IN+ Positive electrode input terminal during master-slave parallel operation.
13 SER IN- Negative electrode input terminal during master-slave series operation.
14 PRL IN Negative electrode input terminal during master-slave parallel operation.
[COMP IN] *1 | [Compensation signal input terminal during master-slave parallel operation]
15 NEXT PRL | Positive electrode output terminal to the next device during master-slave par-
OuUT+ allel operation.
NEXT PRL | Negative electrode output terminal to the next device during master-slave
16 OuUT- parallel operation.
[NEXT COMP | [Compensation signal output terminal to the next device during master-slave
out) " parallel operation]
17 STATUS COM | Common for status signals from pin 18 through 22.
18 CV STATUS | Turns ON during CV operation (open collector output by a photocoupler)*2
19 CC STATUS | Turns ON during CC operation. (open collector output by a photocoupler) 2
Turns on when OVP, OCP, or OHP is activated or when a shutdown signal is
20 ALM STATUS | input.,(open collector output by a photocoupler, held for approx. 0.5 s when
the POWER switch is turned off) 2
21 OUT ON Turns on when OUTPUT is turned on.
STATUS (open collector output by a pholocouplerf2
PWR OFF Turns on when the internal sub power supply is activated with the POWER
22 switch turned off. (open collector output by a photocoupler, held for approx.
STATUS )
0.55)
23 SER OUT+ | Positive electrode output terminal during master-slave series operation.
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4-4 Remote Control

Pin No. | Signal Name Description
24 PRL OUT+ | Positive electrode output terminal during master-slave parallel operation.
25 SER OUT- | Negative electrode output terminal during master-slave series operation.
PRL OUT- Negative electrode output terminal during master-slave parallel operation.
26 [COMP OUT] | [Compensation signal output terminal during master-slave parallel operation]
*1
*1. Items inside brackets are for the 160 V, 320 V, and 500 V models.
*2. Open collector output (maximum voltage of 30 V and maximum current of 8 mA).

It is insulated from the control circuit.
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4.1.2 Controlling the Output Voltage Using External
Voltage
This method is used to control the output voltage using an external
voltage (Vext) in the range 0 V to approx. 10 V.

To control the output voltage using external voltage, you must set CV
control of CONFIG settings to "1." For details on CONFIG settings,
see "3.2.4 Unit Configuration (CONFIG)".

Press the SET switch to check the preset voltage.

*The insulation of the external voltage source (Vext)
and the cable connecting it should be greater than
the isolation voltage of the unit. For details on the iso-
lation voltage of each model, see Chapter8 "Specifi-
cations".

In addition, leave the output of the external voltage
source (Vext) floating. For details, see "2.5 Grounding
the Output Terminal”.

* When using shielded wires for connection, protect the
uncovered section of the shielded wire by using insu-
lation tubes with a withstand voltage greater than the
isolation voltage of the unit.

The output voltage (Eo) varies in the range of O to rated output volt-
age by setting the external voltage (Vext) in the range of 0 V to 10 V.

Eo = ErtgeVext /10 [V] Vext = 10°Eo /Ertg [V]
Ertg: Rated output voltage [V]

For a portion of the 10 V, 20 V, 40 V, 60 V, and 80 V models, the
products may be manufactured under the following specifications.
See also Chapter8 "Specifications".

The output voltage (Eo) varies in the range of 0 to rated output voltage by setting the
external voltage (Vext) in the range of approx. 0 V [0.5 V] to 10 V [9.5 V]. (The value
inside brackets is the design value.)
Eo = Ertge(Vext-0.5) /9 [V] Vext = (Eo /Ertg*9) +0.5 [V]
0.5<Vext<9.5[V]
Ertg: Rated output voltage [V]
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/\CAUTION *Make sure the polarity of Vext is correct. Otherwise,
damage to the unit may result.
*Do not apply voltage or reverse voltage exceeding
10.5 V across the external voltage control pins. Oth-
erwise, damage to the unit may result.

* The input impedance across the external voltage control pins
is approximately 30 kQ.
¢ Use a low-noise and stable voltage source for Vext. The noise
in Vext is multiplied by the amplification factor of the unit
and appears at the unit's output. Thus, the output ripple noise
may not meet the unit's specifications.

* To minimize the influence of noise on the output, use a 2-
core shielded wire or a twisted-pair wire to connect the con-
trol terminals and Vext. Make the wires as short as possible.
Susceptibility to the effects of noise increases as the wires
get longer. When wires are long, proper operation may be
hindered even if a cable with anti-noise measures is used.
When using a shielded cable, connect the shield to the -
(neg.) output terminal. If the shield needs to be connected to
the Vext side, see next page " Connecting the Shield to the
Vext Side".

M External voltage source (Vext) connection
Pins 1 and 4 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Vext?-L_ J1

Fig.4-1 Connection of the output voltage control using
external voltage
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Connecting the Shield to the Vext Side

/\CAUTION e If you are connecting the shield to the Vext side when
using external voltage control, do not connect the
shield to the - (neg.) output terminal of the unit.

When using shielded wires, some external voltage sources may
require that the shield be connected to the external voltage source
(Vext). In such case, the grounding method used for Vext and the unit
creates a condition in which the output is short-circuited, as shown in
Fig.4-2. Thus, do not connect the shield to the - (neg.) output terminal
of the unit.

Vext 2-core shielded wire PAS

Ground the

+ (pos.)
output terminal.

Output is short-circuited
by the shield, causing
current to flow.

Fig.4-2 A connection in which the output is short-cir-
cuited by the shield

* Leave the output of the external voltage source (Vext)
floating. The potential of the J1 connector is nearly
equal to the - (neg.) output terminal, and short-circuit
current flows to the signal line even without the
shield.
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4.1.3 Controlling the Output Voltage Using External
Resistance

This method is used to control the output voltage using an external
resistance (Rext) in the range 0 kQ to approx. 10 kQ.

* The insulation of the external resistor (Rext) and the
cable connecting it should be greater than the isola-
tion voltage of the unit. For details on the isolation
voltage of each model, see Chapter8 "Specifica-
tions".

* When using shielded wires for connection, protect
the uncovered section of the shielded wire by using
insulation tubes with a withstand voltage greater than
the isolation voltage of the unit.

You can select the following two types of modes through CONFIG
settings. For details on CONFIG settings, see "3.2.4 Unit Configura-
tion (CONFIG)".

Press the SET switch to check the preset voltage.

10 kQ = MAX OUT CV mode

The output voltage (Eo) varies in the range of O to rated output
voltage by setting the external resistance (Rext) in the range of
0 kQ to 10 kQ.

Eo = ErtgeRext /10 [V] Rext = 10°Eo /Ertg [V]
Ertg: Rated output voltage [V]

10 kQ — 0 OUT CV mode (FAIL SAFE)

The output voltage (Eo) varies in the range of rated output voltage
to 0 by setting the external resistance (Rext) in the range of 0 kQ
to 10 kQ.

Eo =Ertge(10-Rext)/10 [V] Rext = 10¢(Ertg-E0)/Ertg [V]
Ertg: Rated output voltage [V]
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For a portion of the 10 V, 20 V, 40 V, 60 V, and 80 V models, the
products may be manufactured under the following specifications.
See also Chapter8 "Specifications".

10 kQ — MAX OUT CV mode
The output voltage (Eo) varies in the range of 0 to rated output voltage by setting
the external resistance (Rext) in the range of approx. 0 kQ [0.5 kQ] to 10 kQ
[9.5 kQ ]. (The value inside brackets is the design value.)
Eo = Ertge(Rext-500)/9000 [V] Rext = (Eo/Ertg+*9000)+500 [Q]

500 < Rext <9500 [Q2]
Ertg: Rated output voltage [V]

10 kQ — 0 OUT CV mode (FAIL SAFE)
The output voltage (Eo) varies in the range of rated output voltage to O by setting
the external resistance (Rext) in the range of approx. 0 kQ [0.5 kQ] to 10 kQ
[9.5 kQ ]. (The value inside brackets is the design value.)
Eo =Ertg *(9500-Rext)/9000 [V] Rext = 9500-(Eo/Ertg*9000) [Q]

500 < Rext <9500 [Q2]
Ertg: Rated output voltage [V]

/N CAUTION ¢ If Rext comes loose when using the 10 kQ — MAX

OUT CV mode, excessive voltage may be applied to
the load. For your safety, it is recommended that fail-
safe 10 kQ — 0 OUT CV mode be used.

¢ If you are using fixed resistors for Rext and controlling
the output voltage by switching through them, use a
short-circuit or continuous type switch.

* For Rext, use a 1/2 W or larger metal film or wire-wound

PAS SERIES

resistor with good temperature coefficient and small aging
effect.

¢ To minimize the influence of noise on the output, use a 2-

core shielded wire or a twisted-pair wire to connect the con-
trol terminals and Rext. Make the wires as short as possible.
Susceptibility to the effects of noise increases as the wires
get longer. When wires are long, proper operation may be
hindered even if a cable with anti-noise measures is used.
When using a shielded cable, connect the shield to the -
(neg.) output terminal.
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B External resistor (Rext) connection

Pins 1 and 6 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Rext J1

Fig.4-3 Connection of the output voltage control using
external resistance
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4.1.4 Controlling the output current using external voltage

This method is used to control the output current using an external
voltage (Vext) in the range 0 V to approx. 10 V.

To control the output current using external voltage, you must set CC
control of CONFIG settings to "1." For details on CONFIG settings,
see "3.2.4 Unit Configuration (CONFIG)".

Press the SET switch to check the preset current.

*The insulation of the external voltage source (Vext)
and the cable connecting it should be greater than
the isolation voltage of the unit. For details on the iso-
lation voltage of each model, see Chapter8 "Specifi-
cations".

In addition, leave the output of the external voltage
source (Vext) floating. For details, see "2.5 Grounding
the Output Terminal”.

* When using shielded wires for connection, protect
the uncovered section of the shielded wire by using
insulation tubes with a withstand voltage greater than
the isolation voltage of the unit.

The output current (Io) varies in the range of 0 to rated output current
by setting the external voltage (Vext) in the range of 0 V to 10 V.

lo = IrtgeVext /10 [A] Vext = 10elo /Irtg [V]
Irtg: Rated output current [A]

For a portion of the 10 V, 20 V, 40 V, 60 V, and 80 V models, the
products may be manufactured under the following specifications.
See also Chapter8 "Specifications".

The output current (Io) varies in the range of 0 to rated output current by setting the
external voltage (Vext) in the range of approx. 0 V [0.5 V] to 10 V [9.5 V]. (The value
inside brackets is the design value.)
To =Irtg *(Vext-0.5)/9 [A] Vext = (Io/Irtg*9)+0.5 [V]
0.5 <Vext<9.5[V]
Irtg: Rated output current [A]

/N\CAUTION e Make sure the polarity of Vext is correct. Otherwise,
damage to the unit may result.
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¢ If Vext comes loose, erroneous operation may result
due to external noise. Securely connect the wires to
the J1 connector.

*Do not apply voltage or reverse voltage exceeding
10.5 V across the external voltage control pins. Oth-
erwise, damage to the unit may result.

» The input impedance across the external voltage control pins
is approximately 30 kQ.

* Use a low-noise and stable voltage source for Vext. The noise
in Vext is multiplied by the amplification factor of the unit
and appears at the unit's output. Thus, the output ripple noise
may not meet the unit's specifications.

¢ To minimize the influence of noise on the output, use a 2-core
shielded wire or a twisted-pair wire to connect the control ter-
minals and Vext. Make the wires as short as possible.
Susceptibility to the effects of noise increases as the wires get
longer. When wires are long, proper operation may be hin-
dered even if a cable with anti-noise measures is used.
When using a shielded cable, connect the shield to the - (neg.)
output terminal. If the shield needs to be connected to the Vext
side, see next page " Connecting the Shield to the Vext Side".

M External voltage source (Vext) connection
Pins 1 and 5 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Vext 7

Fig.4-4 Connection of the output current control using
external voltage
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Connecting the Shield to the Vext Side

/\CAUTION e If you are connecting the shield to the Vext side when
using external voltage control, do not connect the
shield to the - (neg.) output terminal of the unit.

When using shielded wires, some external voltage sources may
require that the shield be connected to the external voltage source
(Vext). In such case, the grounding method used for Vext and the unit
creates a condition in which the output is short-circuited, as shown in
Fig.4-5. Thus, do not connect the shield to the - (neg.) output terminal
of the unit.

Vext 2-core shielded wire PAS

Ground the

+ (pos.)
output terminal.

Output is short-circuited
by the shield, causing
current to flow.

Fig.4-5 A connection in which the output is short-cir-
cuited by the shield

* Leave the output of the external voltage source (Vext)
floating. The potential of the J1 connector is nearly
equal to the - (neg.) output terminal, and short-circuit
current flows to the signal line even without the
shield.
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4.1.5 Controlling the Output Current Using External
Resistance

This method is used to control the output current using an external
resistance (Rext) in the range 0 kQ to approx. 10 kQ.

Press the SET switch to check the preset current.

- The insulation of the external resistor (Rext) and the
cable connecting it should be greater than the isola-
tion voltage of the unit. For details on the isolation
voltage of each model, see Chapter8 "Specifica-
tions".

* When using shielded wires for connection, protect
the uncovered section of the shielded wire by using
insulation tubes with a withstand voltage greater than
the isolation voltage of the unit.

You can select the following two types of modes through CONFIG
settings. For details on CONFIG settings, see "3.2.4 Unit Configura-
tion (CONFIG)".

10 kQ > MAX OUT CC mode

The output current (Io) varies in the range of 0 to rated output cur-
rent by setting the external resistance (Rext) in the range of 0 kQ
to 10 kQ.

lo = IrtgeRext /10 [A] Rext = 10°lo /Irtg [A]
Irtg: Rated output current [A]

10 kQ — 0 OUT CC mode (FAIL SAFE)

The output current (Io) varies in the range of rated output current
to 0 by setting the external resistance (Rext) in the range of 0 kQ
to 10 kQ.

lo = Irtge(10-Rext)/10 [A] Rext = 10e(Irtg-lo)/Irtg [A]
Irtg: Rated output current [A]
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For a portion of the 10 V, 20 V, 40 V, 60 V, and 80 V models, the
products may be manufactured under the following specifications.
See also Chapter8 "Specifications".

10 kQ = MAX OUT CC mode
The output current (Io) varies in the range of 0 to rated output current by setting
the external resistance (Rext) in the range of approx. 0 kQ [0.5 kQ] to 10 kQ
[9.5 kQ ]. (The value inside brackets is the design value.)
To = Irtge(Rext-500)/9000 [A] Rext = (Io/Irtg*9000)+500 [€2]

500 < Rext <9500 [Q]
Irtg: Rated output current [A]

10 kQ — 0 OUT CC mode (FAIL SAFE)
The output current (Io) varies in the range of rated output current to 0 by setting
the external resistance (Rext) in the range of approx. 0 kQ [0.5 kQ] to 10 kQ
[9.5 kQ ]. (The value inside brackets is the design value.)
To =Irtge (9500-Rext) /9000 [A] Rext = 9500-(Io/Irtg*9000) [Q2]

500 < Rext <9500 [Q]
Irtg: Rated output current [A]

/\CAUTION ¢ If Rext comes loose when using the 10 kQ — MAX

OUT CC mode, excessive current may flow through
the load. For your safety, it is recommended that fail-
safe 10 kQ — 0 OUT CC mode be used.

¢ |f you are using fixed resistors for Rext and controlling
the output voltage by switching through them, use a
short-circuit or continuous type switch.

NOTE

* For Rext, use a 1/2 W or larger metal film or wire-wound

PAS SERIES

resistor with good temperature coefficient and small aging
effect.

¢ To minimize the influence of noise on the output, use a 2-

core shielded wire or a twisted-pair wire to connect the con-
trol terminals and Rext. Make the wires as short as possible.
Susceptibility to the effects of noise increases as the wires
get longer. When wires are long, proper operation may be
hindered even if a cable with anti-noise measures is used.
When using a shielded cable, connect the shield to the -
(neg.) output terminal.
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B External resistor (Rext) connection

Pins 1 and 7 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Rext

Fig.4-6 Connection of the output current control using
external resistance
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4.1.6 Controlling the Output ON/OFF Using External
Contact

This method is used to control the output on/off status using external
contacts.

You can select the following two types of modes through CONFIG
settings. For details on CONFIG settings, see "3.2.4 Unit Configura-
tion (CONFIG)".

LOW=0ON mode
OUTPUT turns on when pin 3 of the J1 connector is set low (TTL level).

HIGH=ON mode
OUTPUT turns on when pin 3 of the J1 connector is set high (open).

When the external contact is in the OUTPUT ON condition, the
OUTPUT switch on the front panel is valid.

If you wish to turn on the output using external contact after you have
turned off the output using the OUTPUT switch on the front panel,
set the external contact to the OUTPUT OFF condition once and then
set it to the OUTPUT ON condition again. When the external contact
is in the OUTPUT OFF condition, the OUTPUT switch on the front
panel is invalid.

l ON/OFF control connection
Pins 2 and 3 of the J1 connector are used.

Use parts with a contact rating of 5 VDC and 10 mA or more for the
external contact.

To minimize the influence of noise on the output, use a 2-core
shielded wire or a twisted-pair wire to connect the control terminals
and the external contact. Make the wires as short as possible. Suscep-
tibility to the effects of noise increases as the wires get longer. When
wires are long, proper operation may be hindered even if a cable with
anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.) output
terminal.

* If multiple units are used under floating conditions and a sin-
gle external contact is used to turn on/off the output, ground
the negative outputside of each power supply unit. Or, use
relays or similar devices for the external contact signal to iso-
late the signal flowing through each unit.
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PAN7\:I[[e] » The insulation of the external contact (S) and the
cable connecting it should be greater than the isola-
tion voltage of the unit. For details on the isolation
voltage of each model, see Chapter8 "Specifica-
tions".

*When using shielded wires for connection, protect the
uncovered section of the shielded wire by using insu-
lation tubes with a withstand voltage greater than the
isolation voltage of the unit.

 The release voltage across pins 3 and 2 is approx. 5 V5 %
maximum, and the short circuit current is approx. 500 pA +
5 % maximum.
(The internal circuit is pulled up to 5 V through 10 kQ.)

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

2-core shielded or
twisted-pair wire

[
Extend this line.

Fig.4-7 ON/OFF control connection

Relay
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4.1.7 Controlling the Output Shutdown Using Exter-
nal Contact

This method is used to control the output shutdown using external
contacts.

You can select the following two types of modes through CONFIG
settings. For details on CONFIG settings, see "3.2.4 Unit Configura-
tion (CONFIG)".

When POWER switch trip setting is enabled
The POWER switch trips when pin 10 of the J1 connector is set
low (TTL level).

To recover, set pin 10 high (or release) and turn on the POWER
switch.

When POWER switch trip setting is disabled

The OUTPUT turns off when pin 10 of the J1 connector is set low
(TTL level). (The POWER switch is not tripped.)

To recover, set pin 10 high (or release), turn off on the POWER
switch, and turn it back on.

M Shutdown control connection
Pins 2 and 10 of the J1 connector are used.

Use parts with a contact rating of 5 VDC and 10 mA or more for the
external contact.

To minimize the influence of noise on the output, use a 2-core
shielded wire or a twisted-pair wire to connect the control terminals
and the external contact. Make the wires as short as possible. Suscep-
tibility to the effects of noise increases as the wires get longer. When
wires are long, proper operation may be hindered even if a cable with
anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.) output
terminal.

PAS SERIES Remote Control 4-19



* The insulation of the external contact (S) and the
cable connecting it should be greater than the isola-
tion voltage of the unit. For details on the isolation
voltage of each model, see Chapter8 "Specifica-
tions".

* When using shielded wires for connection, protect
the uncovered section of the shielded wire by using
insulation tubes with a withstand voltage greater than
the isolation voltage of the unit.

 The release voltage across pins 10 and 2 is approx. 5 V+5 %
maximum, and the short circuit current is approx. 500 pA +
5 % maximum.
(The internal circuit is pulled up to 5 V through 10 kQ.)

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

2-core shielded or
twisted-pair wire

SL ’
25 13 1

26 1410 2

[
Extend this line.

Relay

Fig.4-8 Shutdown control connection
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4.2 Remote Monitoring

4.2.1 External Monitoring of the Output Voltage and
Output Current

The J1 connector consists of monitor outputs for output voltage and
output current.

Table 4-3 Monitor output of output voltage and output

current
Pin No. | Signal Name Description
1 A COM Common for remote control input and output monitor
3 V MON Monitor output of output voltage

0 to approx. 10 V for O to rated output voltage

Monitor output of output current

0 IMON 0 to approx. 10 V for O to rated output current

/A WARNING ¢ Shorting V MON and | MON to A COM can cause
damage to the unit.

NOTE| « Monitor output rating
Output impedance: 1 kQ or less
Maximum output current: Approx. 10 mA

* The monitor outputs are used to monitor the DC voltage
(mean value). They cannot be used to accurately monitor the
AC components (ripple, transient response, etc.) of the actual
output voltage or current.
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4.2.2 External Monitoring of the Operation Mode

The J1 connector consists of status outputs that can be used to exter-
nally monitor the operating condition of the unit. The status outputs
consist of the following five items.

The outputs are open collector outputs of photocouplers; they are
insulated from the internal circuits of the unit.

Table 4-4 Status output

Pin No. | Signal Name Description Circuit

STATUS Common for status output
CcoOM Photocoupler emitter output

Set to low level when in constant voltage
18 CV STATUS | mode.
Photocoupler collector output

Set to low level when in constant current §|E 0 18
19 CC STATUS | mode.

Photocoupler collector output §|E © 19
I
N

ALM Set to low level when a protection func-

20
STATUS J g

20 tion is activated.
Photocoupler collector output N 29
OUTON Set to low level when OUTPUT is turned ;

4 22
21 STATUS off.
Photocoupler collector output

Output a low level signal for approxi-

PWR OFF | mately 0.5 s when the POWER switch
STATUS turned off.

Photocoupler collector output

|74

22

NOTE| . Maximum rating of each signal terminal

Maximum applied voltage (to a single pin) of 30 V and max-
imum current of 8§ mA
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4.3 Digital Remote Control

In addition to operating the PAS from the front panel, you can use a
power supply controller (PIA4830/PIA4850/PIA4810) to remotely
control the PAS via the USB, GPIB or RS232C interface.

NOTE| -« Version 2.10 or later is required for the PIA4800 series. If you
are using an earlier version, you need to upgrade. For details,
contact your Kikusui agent/distributor.

You can confirm a version of the PIA4800 series through the
IDN?.

4.3.1 Connecting of the Power Supply Controller and
Device messages

The PAS and power supply controller are connected via a TP-BUS.
Up to 32 devices can be connected to the TP-BUS.

To digital remotoly contorol the unit, You must set CV control and
CC control of CONFIG settings to “0” (panel control).

For details on CONFIG Setting, See "3.2.4 Unit Configuration
(CONFIG)"

For connection to a Power Supply Controller and device messages,
refer to the “Connecting & Programming Guide” [index.html] in the
CD-ROM that came with the PIA4800 series.

The “Connecting & Programming Guide” is HTML format. The
HTML manual can be viewed using the following browsers.

Operating environment: Windows 98 or later
Browser: Microsoft Internet Explorer 5.5 or later

The list of messages and connection of power supply of Connecting
& Programming guide is provided in a PDF file. Adobe Reader 6.0 or
later is required to view the file.

The latest version of the “Connecting & Programming Guide” can be
downloaded from Web site (http://www.kikusui.co.jp/en/download/).
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(o1 (o) TN Parallel and Series Operation

The output voltage can be increased by connecting PAS series power
supplies with the same output rating in series and operating them in
master-slave series mode. Additionally, the output current can be
increased by connecting PAS series power supplies with the same
output rating in parallel and operating them in master-slave parallel
mode.

In a master-slave system, one of the connected units is made a master
and all others slaves. The master is used to control the all the con-
nected power supply units.

The maximum number of connectable units including master and
slave devices varies depending on the model as follows.

Table 5-1 The maximum number of connectable units

Series mode Parallel mode
350W type 2 units 5 units
700W type 2 units 3 units
1000W type 2 units 2 units

PANTN;[Y(e] » Master-slave series operation is not possible on the

320 V and 500 V models. If connected in series, the
output voltage will exceed the isolation voltage creat-
ing a dangerous condition.

NOTE| - During series/parallel operation, the accuracy of master and

slave units is the same as that of single units. However the
error in preset values between master and slave units is
within approx. 3 %.

PAS SERIES Parallel and Series Operation 5-1



5.1 Master-Slave Series Operation

PAN/INIe] » Master-slave series operation is not possible on the
320 V and 500 V models. If connected in series, the

output voltage will exceed the isolation voltage creat-
ing a dangerous condition.

5.1.1 Functions during Master-Slave Series Opera-
tion
The functions of the unit during master-slave series operation are
described below.
Voltage display and current display

As shown in Fig.5-1, the current is displayed only on the master unit,
and the voltage is displayed on each unit. For the total output voltage,
sum the voltages of the master and slave units.

Master unit Slave unit

Fig.5-1 Panel display during series operation

NOTE| -« The power display can be switched only on the master unit.
However, the power of the entire system cannot be displayed.

Remote sensing
Remote sensing function cannot be used during master-slave series
operation.
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Analog remote control

Analog remote control can be performed only against the master unit.

For details on the analog remote control, see "4.1 Analog Remote
Control".

For details, see "4.1 Analog Remote Control".

Remote monitoring

External monitoring of output voltage (V MON)

The output voltage of each master and slave unit can be monitored.
For the total output voltage, sum the monitor values of the master and
slave units.

External monitoring of output current (I MON)

The output current can be monitored only on the master unit.

Status monitors

Status of the constant voltage operation (CV STATUS), constant cur-
rent operation (CC STATUS), OUTPUT ON, and POWER switch ON
can be monitored on each master and slave unit.

For details on ALM STATUS, see the next section, "Alarms"
For details on the remote monitoring, see "4.2 Remote Monitoring".

Alarms

Below is the operation of the units when alarms are activated through
OVP (overvoltage protection), OCP (overcurrent protection), and
OHP (overheat protection).

Slave unit

An alarm is activated independently, and OUTPUT or POWER
switch is turned off.

Master unit

By connecting ALM STATUS of the master unit and SHUT DOWN
of the slave units as shown in Fig.5-2, the OUTPUT or POWER
switch of the entire system can be turned off when an alarm on the
master unit is activated.
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5.1.2 J1 Connector Connection (Series Operation)

For master-slave series operation, two units are connected as shown
in Fig.5-2.

The maximum output voltage during master-slave series operation is
twice the rated output voltage of a single unit.

Connecting the signal wires (series operation)

The connector needed to connect the J1 connector is not provided.
For detail, see "4.1.1 About the J1 Connector" .

YAN7\:IN[[e] » The J1 connector contains pins that are at the same
electric potential as the output terminal. If you are not
using the J1 connector, to prevent the possibility of

electric shock, be sure to insert the protective socket
provided.

* To prevent the possibility of electric shock, be sure to
use the protective cover on the sockets.

Connection procedure
1. Decide the power supply that is to be the master unit.
2. Connect the J1 connectors on the rear panel as shown in

Fig.5-2.
Master unit Slave unit
252321 17 1 1311 31
00? Q J1 ( X V J1
20 10 2
Master unit Slave unit
SER OUT+ WB-mmmmmmm e mmmm— - 11 SERIN+
SEROUT- 2mmmmmmm - 13 SERIN-
ALM STATUS 0---—----"="-"-"=-"-"-"=-"---- 10 SHUT DOWN
STATUSCOM ~ 17- === ========—----- 2 DCOM
OUTONSTATUS 21 = === === === -~ ~-- -~ 3 OUT ON/OFF CON

Fig.5-2 Connection for series operation
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5.1.3 Load Connection for Series Operation

*When you are done with the connection, be sure to
attach the output terminal cover to prevent the possi-
bility of electric shock.

* Securely connect the protective conductor terminal of
the unit.

/\CAUTION e Take measures to securely connect the load cable to
the terminals such as by using crimp terminals.

Connection procedure

1. Check that the POWER switch is off on all power supply
units to be connected in series.

2. Remove the output terminal cover.

3. Connect the load cable and chassis cable as shown in
Fig.5-3.
Connect one of either the - (neg.) terminal or the + (pos.) terminal
of the master or slave unit to the chassis terminal.
Wire the load cables connecting the power supply units as thick
and as short as possible. If the voltage drop in the output cable is
large, the difference in potential between power supply units and
load fluctuations becomes large.
Refer to "3.3 Connecting the Load" and select a load cable with
sufficient current capacity.

4. Attach the output terminal cover.

Thick and short

Slave unit Master unit

Fig.5-3 Load Connection for Series Operation
(Example in which the - (neg.) terminal of the
master unit is connected to the chassis terminal)

PAS SERIES Parallel and Series Operation 5-5



5.1.4 Master-Slave Series Operation Setup

To perform master-slave series operation, the master and slave units
as well as various protection functions must be set up.

Setting the master and slave units
Set the master and slave units through CONFIG settings.

 Set the slave units through CONFIG settings after setting the
OVP trip point.

For details on CONFIG settings, see "3.2.4 Unit Configuration
(CONFIG)".

1. While pressing the CONFIG switch, turn on the POWER switch.
After displaying the version, the CONFIG switch lights up (CON-
FIG setting mode).

2. Press the CURRENT switch to move to the left-most digit on
the current display.

3. Use the dial to set as follows according to the roles of each
power supply unit.

Master unit  : 0
Slave unit 12

Fig.5-4 Setup example of a slave unit for series opera-
tion

You can check the settings by pressing the CONFIG switch. The

external remote control settings are forced to local when units are set
to slave mode.
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OVP (overvoltage protection) setting

OVP (overvoltage protection) is set on both master and slave units
according to "3.2.2 Setting the OVP (Overvoltage Protection) Trip
Point".

OVP is set to 1/2 the voltage to be protected on each unit.

However, set the OVP trip point of the slave unit slightly higher than
that of the master unit, so that the OVP function of the master unit is
activated first. Set the trip point before specifying units to operate in
slave mode through CONFIG settings.

OCP (overcurrent protection) setting

OCP (overcurrent protection) is set on both master and slave units
according to "3.2.3 Setting the OCP (Overcurrent Protection) Trip
Point".

Set the OCP trip point of the slave unit slightly higher than that of the
master unit, so that the OCP function of the master unit is activated
first.

5.1.5 Master-Slave Series Operation Procedure
* When turning on the POWER switch, be sure to turn on the
master unit first.
When turning off the POWER switch, be sure to turn on the
slave units first.
 If you don’t keep the procedure, erroneous operation may
result.

The switches on the slave units are disabled. OUTPUT on/off opera-
tion is performed on the master unit.

When you are done with the steps described in "5.1.4 Master-Slave
Series Operation Setup" normal operations are performed on the mas-
ter unit.
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5.2 Master-Slave Parallel Operation

5.2.1 Functions during Master-Slave Parallel Opera-
tion
The functions of the unit during master-slave parallel operation are
described below.
Voltage display and current display

As shown in Fig.5-5, the voltage is displayed only on the master unit,
and the current is displayed on each unit. For the total output current,
sum the currents of the master and slave units.

Master unit Slave unit
Fig.5-5 Panel display during parallel operation

» The power display can be switched only on the master unit.
However, the power of the entire system cannot be displayed.

Remote sensing

Remote sensing function can be used only on the master unit.
For details, see "3.6 Remote Sensing".

Analog remote control

Analog remote control can be performed only against the master unit.
For details, see "4.1 Analog Remote Control".
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Remote monitoring

External monitoring of output voltage (V MON)
The output voltage can be monitored only on the master unit.

External monitoring of output current (I MON)

The output current of each master and slave unit can be monitored.
For the total output current, sum the monitor values of the master and
slave units.

Status monitors

Status of the constant voltage operation (CV STATUS), constant cur-
rent operation (CC STATUS), OUTPUT ON, and POWER switch ON
can be monitored on each master and slave unit. However, slave units
always output the status of the constant current operation.

For details on ALM STATUS, see the next section, "Alarms".
For details on the remote monitoring, see "4.2 Remote Monitoring".

Alarms

Below is the operation of the units when alarms are activated through
OVP (overvoltage protection), OCP (overcurrent protection), and
OHP (overheat protection).

Slave unit

An alarm is activated independently, and OUTPUT or POWER
switch is turned off.

Master unit

By connecting ALM STATUS of the master unit and SHUT DOWN
of the slave units as shown in Fig.5-6, the OUTPUT or POWER
switch of the entire system can be turned off when an alarm on the
master unit is activated.
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5.2.2 J1 Connector Connection (Parallel Operation)
For master-slave parallel operation, two units are connected as shown
in Fig.5-6.

The maximum output current during master-slave parallel operation

is equal to the number of units connected in parallel multiplied by the
rated output current of a single unit.

Connecting the signal wires (parallel operation)

The connector needed to connect the J1 connector is not provided.
For detail, see "4.1.1 About the J1 Connector" .

YAN7:IN[\[e] » The J1 connector contains pins that are at the same
electric potential as the output terminal. If you are not
using the J1 connector, to prevent the possibility of
electric shock, be sure to insert the protective socket
provided.

* To prevent the possibility of electric shock, be sure to
use the protective cover on the sockets.

Connection procedure

1. Decide the power supply that is to be the master unit.

2. Connect the J1 connectors on the rear panel as shown in
Fig.5-6.
When connecting more than two slave units, repeat the steps for
connecting slave units 1 and 2.
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Master unit Slave unit1 Slave unit2

21 17 17|15 31 17 31
RRETE] EEigEN EENE
26, 24 120 2 J1 16 [14f12110 J'l 1412 110 J1

L]
Master unit Slave unit1
PRLOUT+  24-------- 12 PRLIN+
PRLOUT-  26-------- 14 PRLIN-
[PRL COMP OUT] [PRL COMP IN]
- -STATUSCOM  17-9------ 17 STATUS COM
! ALMSTATUS 20~ ==~ #=~ 10 SHUTDOWN .
i OUTONSTATUS 21 =7~ =*= =~ 3 OUT ON/OFF CON Slave unit2
'~ DCOM PR ! 15 NEXTPRLOUT+-------- 12 PRLIN+
11 16 NEXTPRLOUT— - ------- 14 PRLIN-
I INEXT PRL COMP OUT] [PRL COMP IN]
B R EE LR 10 SHUT DOWN
| e e e mmm e 3 OUT ON/OFF CON
|

------------------------- 17 STATUS COM
*[ Jin case of 160V, 320 V and 500 V models.

Fig.5-6 Connection for parallel operation

5.2.3 Load Connection for Parallel Operation

YAN7\:I[Y[e] » When you are done with the connection, be sure to
attach the output terminal cover to prevent the possi-
bility of electric shock.

/\CAUTION *When connecting the output terminal to the chassis
terminal, be sure that the output terminal of the same
polarity (+ or -) for each unit is connected to the chas-
sis terminal. If you connect the output terminal of dif-
ferent polarities for each unit, the output is short-
circuited through the GND cable of the AC power
cord. This will result in failure to obtain proper outputs
and will burn the cable connected to the chassis.

* Take measures to securely connect the load cable to
the terminals such as by using crimp terminals.
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Connection procedure

1. Check that the POWER switch is off on all power supply
units to be connected in parallel.

2. Remove the output terminal cover.

3. Connect the cables as shown in Fig.5-7.

Refer to "3.3 Connecting the Load" and select a load cable with
sufficient current capacity. In addition, use the shortest load cables
of the same length and cross-sectional area from each power sup-
ply to the load.

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

4. Attach the output terminal cover.

When connecting the - (neg.)
terminal to the chassis terminal

Load or relay
terminal board

Slave unit1

A/

=D
=S

\|/

Fig.5-7 Load Connection for Parallel Operation
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5.2.4 Master-Slave Parallel Operation Setup

To perform master-slave parallel operation, the master and slave units
as well as various protection functions must be set up.

Setting the master and slave units
Set up the master and slave units through CONFIG settings.

NOTE| - Set the slave units through CONFIG settings after setting the
OVP trip point.

For details on CONFIG settings, see "3.2.4 Unit Configuration
(CONFIG)".

1. While pressing the CONFIG switch, turn on the POWER switch.
After displaying the version, the CONFIG switch lights up (CON-
FIG setting mode).

2. Press the CURRENT switch to move to the left-most digit on
the current display.

3. Use the dial to set as follows according to the roles of each
power supply unit.

Master unit  : 0
Slave unit o1

Fig.5-8 Setup example of a slave unit for parallel operation
You can check the settings by pressing the CONFIG switch. The

external remote control settings are forced to local when units are set
to slave mode.
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OVP (overvoltage protection) setting

OVP (overvoltage protection) is set on both master and slave units
according to "3.2.2 Setting the OVP (Overvoltage Protection) Trip
Point".

However, set the OVP trip point of the slave unit slightly higher than
that of the master unit, so that the OVP function of the master unit is
activated first. Set the trip point before specifying units to operate in
slave mode through CONFIG settings.

OCP (overcurrent protection) setting

OCP (overcurrent protection) is set on both master and slave units
according to "3.2.3 Setting the OCP (Overcurrent Protection) Trip
Point".

Set the value equal to the current to be protected divided by the num-
ber of units connected in parallel for OCP.

Set the OCP trip point of the slave unit slightly higher than that of the
master unit, so that the OCP function of the master unit is activated
first.

5.2.5 Master-slave parallel Operation Procedure

* When turning on the POWER switch, be sure to turn on the
master unit first.
When turning off the POWER switch, be sure to turn on the
slave units first. If you don’t keep the procedure, erroneous
operation may result.

The switches on the slave units are disabled. OUTPUT on/off opera-
tion is performed on the master unit.

When you are done with the steps described in "5.2.4 Master-Slave
Parallel Operation Setup" normal operations are performed on the
master unit.
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(0 F-1o) I M “MNames and Functions of Controls

This chapter describes the names and functions of switches, displays,
connectors, and other parts of the front panel and rear panel.

Front Panel

DISPLAY section

VOLTAGE/PWR DSPL

BIKIKUSU]  fEapren oc rowen surewy
o000 VOLTAGE
o000 [9] CURRENT/PWR DSPL

ST cv m W PWR DSPL—‘
OUTRUT COARSE/FINE

SHIFT OFF CURRENT,
00000 SET

SRR Y

A IR OVP/OCP

CONFIG \GHIFT. SET

) © 0)
2208

ADDRESS

[6]ouTtPuT

2

I

Dial
POWER
Fig.6-1 Front panel (Example:350W type)

[11 POWER

Power switch of the unit. Depress the switch to the ( | ) side to turn
the power on, ( O ) side to turn it off.

[2] ADDRESS

Sets the unit's address in the range of 05 to 36 for digital remotely
controlling the unit. Press the switch to set the value; press it again to
release. The specified address takes effect when the unit is power
cycled. For details, see “Connecting & Programming Guide” in the
CD-ROM that came with the PIA4800 series.
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[8] LOCK

Switch used to disable all operations except turning on/off of the
OUTPUT.

The switch lights while the unit is locked.

To release, press the switch again.

For details, see "3.5 LOCK Function".

[4] CONFIG

If turn on the POWER switch while pressing the CONFIG switch,
you can set the various setting of operation of the unit (CONFIG set-
ting mode). In addition, press the CONFIG switch when the unit is
turned on, the CONFIG setting can be confirmed.

For details, see "3.2.4 Unit Configuration (CONFIG)".

[5] SHIFT

Pressing a switch with blue characters while pressing this switch acti-
vates the function indicated by the blue characters.

[6] OUTPUT
Switch used to turn on/off the output. The on/off status can be con-
firmed on the display when the unit is turned on.

Normally, the unit powers up with the OUTPUT turned off when the
POWER switch is turned on. You can set the unit so that it powers up
with the OUTPUT turned on. For details, see "3.2.4 Unit Configura-
tion (CONFIG)".

[7]1 DISPLAY section

(1) Voltmeter

(3) OUTPUT ONIOEF (2)Voltmeter unit

(4) OV ind (9) Wattmeter unit
indication

(5) CC indication (6) ALM indication

(7) Ammeter

(8) Ammeter unit (9) Wattmeter unit

Fig.6-2 Display section
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1y

2)

3)

4)

5)

6)

7)

8)

9)

Voltmeter

Indicates the preset output voltage during setup mode when the
SET switch is illuminated. Indicates the output voltage when the
SET switch is not illuminated. Indicates the OVP trip point when
the OVP switch is illuminated.

Indicates the power when the unit is switched to power display.
Voltmeter unit

Indicates the unit V of the displayed voltage value.

OUTPUT ON/OFF

Indicates the ON/OFF status of OUTPUT.

CV indication

[lluminates when the unit is operating in the constant voltage
mode.

CC indication

[luminates when the unit is operating in the constant current
mode.

ALM indication

[luminates when any of the protection circuits, OVP, OCP, OHP,
or SHUT, is activated.

Ammeter

Indicates the preset output current during setup mode when the
SET switch is illuminated. Indicates the output current when the
SET switch is not illuminated. Indicates the OCP trip point if you
press the OCP switch while pressing the SHIFT switch.

Indicates the power when the unit is switched to power display.
Ammeter unit

Indicates the unit A of the displayed current value.

The unit displayed on the panel is mA on the 500 V model.
Wattmeter unit

Indicates the unit W of the displayed power value.

For details on the power display, see "3.4 Switching the Power
Display".
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[8] VOLTAGE/PWR DSPL

Selects the digit when setting the voltage. The digit changes for each
click.

Pressing the VOLTAGE switch while pressing the SHIFT switch dis-
plays the output power on the voltage display. See "3.4 Switching the
Power Display".

[9] CURRENT/PWR DSPL

Selects the digit when setting the current. The digit changes for each
click.

Pressing the CURRENT switch while pressing the SHIFT switch dis-
plays the output power on the current display. See "3.4 Switching the
Power Display".

[10] SET

Switch used to set or check the output voltage value or output current
value. When the switch is illuminated, the value can be entered. The
value is indicated on the display.

When the switch is not illuminated, the display section shows the
measured values of the voltage and current of the output terminals.

[11] OVP/ocP

Pressing this switch displays the OVP (overvoltage protection) trip
voltage on the display section.

For details on how to set the OVP trip point, see "3.2.2 Setting the
OVP (Overvoltage Protection) Trip Point".

Pressing the OVP switch while pressing the SHIFT switch illumi-
nates the switch and displays the OCP (overvoltage protection) trip
current on the display section.

For details on how to set the OCP trip point, see "3.2.3 Setting the
OCP (Overcurrent Protection) Trip Point".

[12] Dial
Turn the dial (clockwise or counterclockwise) to set the voltage or
current, CONFIG settings, and node address.

You can also press when set the voltage or current, the dial to change
the digit.
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6.2 Rear Panel

TP-BUS
J1 Sensing terminal

DC OUTPUT

Exhaust port

AC INPUT
P adhidl

[13 AC INPUT

Hu 1000W Type

Fig.6-3 Rear panel

[13] AC INPUT A\

AC power cord connector (350W and 700W types) or terminal board
(1000W type) used to supply power to the unit.

YAN[/Y;IN\[e] » Improper handling can cause electric shock.
Be sure to follow the directions given in "1.4 Connect-
ing the AC power cord".
¢ For your safety, be sure to ground the unit.
For details, see "1.5 Grounding".
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[14] DC OUTPUT

Output terminal.

* To prevent the possibility of electric shock, be sure to
turn off the POWER switch when handling this termi-
nal.

* Be sure to attach the output terminal cover after wir-
ing the load.

[15] J1

Connector for selecting analog remote control, parallel/series opera-
tion, and other functions. For details, see "4.1 Analog Remote Con-
trol" and "4.2 Remote Monitoring".

[16] TP-BUS

Connector used to connect to a Kikusui's PIA4800 Series Power Sup-
ply Controller using a twisted-pair cable when digital remotely con-
trolling the unit.

For details, see "4.3 Digital Remote Control".

[17] @ (Protective conductor terminal)

Terminal used to ground the unit to an electrical ground (safety
ground).

PANY:N[Y(e] » To prevent the possibility of electric shock, be sure to
turn off the POWER switch when handling this termi-
nal.

[18] Sensing terminal
Terminal used to connect the sensing wires.
For details, see "3.6 Remote Sensing".

[19] Exhaust port
Exhaust port used to exhaust the internal heat using a fan motor.

Secure sufficient space around the exhaust port and the unit for ade-
quate ventilation.
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Chapter. 7 Maintenance

This chapter describes maintenance and inspection of the unit. Con-
duct periodic maintenance and inspection to maintain the initial per-
formance as long as possible.

7.1 Cleaning

AN\l » When cleaning the unit, be sure to turn off the
POWER switch and remove the AC power cord plug
or turn off the switchboard.

7.1.1 Cleaning the Panels

If the panel needs cleaning, gently wipe using a soft cloth with water-
diluted neutral detergent.

/N\CAUTION Do not use volatile solvents such as thinner or ben-
zine. They may discolor the surface or erase the
printed characters.
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7.1.2 Cleaning the Dust Filter

A dust filter is installed on the inside of the louver on the front panel.
Periodically clean the filter for prevent clogging.

/\CAUTION * Clogged filters hinder the cooling of the inside of the
unit and can cause malfunction and shortening of the
service life.

M 350W type

Filter below the operation panel

1. As shown in Fig.7-1, pull the bottom section of the louver
toward you and remove the louver from the panel.

Fig.7-1 Removing the louver

2. Remove the dust filter from the inside of the louver and
clean it.
Remove the dust on the dust filter such as by using a vacuum
cleaner. If the filter is extremely dirty, clean it using a water-
diluted neutral detergent and dry it completely.

/\CAUTION * When the unit is in operation, air is sucked through
the dust filter to cool the unit. If moister is included in
the dust filter, the temperature or humidity inside the
unit increases and may cause a malfunction.
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3. Attach the dust filter to the louver.
Be sure the direction of the louver and dust filter is correct.

Fig.7-2 Attaching the dust filter

4. Bend the filter and hold it with your fingers. Then, attach the
louver to the panel.

Fig.7-3 Attaching the Louver

5. Press the filter to the back side of the panel with your finger
so that the entire section below the panel is covered.

Fig.7-4 Setting the filter
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Hl 700W and 1000W types

Filter below the operation panel
1. As shown in Fig.7-5, pull the bottom section of the louver
toward you and remove the louver from the panel.

i “‘. ——

Fig.7-5 Removing the louver

2. Remove the dust filter from the inside of the louver and
cleanit.

Remove the dust on the dust filter such as by using a vacuum
cleaner. If the filter is extremely dirty, clean it using a water-
diluted neutral detergent and dry it completely.

/N\CAUTION * When the unit is in operation, air is sucked through
the dust filter to cool the unit. If moister is included in
the dust filter, the temperature or humidity inside the
unit increases and may cause a malfunction.

3. Attach the dust filter to the louver.
Be sure the direction of the louver and dust filter is correct.

Fig.7-6 Attaching the dust filter
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4. Bend the filter and hold it with your fingers. Then, attach the lou-
ver to the panel. At this point, align the hook on the right side of
the louver to the inside the panel as shown in Fig.7-7.

Fig.7-7 Attaching the Louver

5. Attach the louver to the panel by pressing from the front.

Fig.7-8 Setting the filter

6. Press the filter to the back side of the panel with your finger so
that the entire section below the panel is covered.

Fig.7-9 Setting the filter
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Filter on the side of the operation panel

1. As shown in Fig.7-10, pull down the top section of the louver
while pulling the bottom step toward you.

Fig.7-10Removing the louver

2. Remove the dust filter from the inside of the louver and
clean it.
Remove the dust on the dust filter such as by using a vacuum
cleaner. If the filter is extremely dirty, clean it using a water-
diluted neutral detergent and dry it completely.

/N\CAUTION *When the unit is in operation, air is sucked through
the dust filter to cool the unit. If moister is included in
the dust filter, the temperature or humidity inside the
unit increases and may cause a malfunction.
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3. Attach the dust filter to the louver.
Attach it so that the dust filter fits inside the hooks of the louver.

Louver

Fig.7-11Attaching the dust filter

4. Align and set the hooks of the louver to the grooves. While
pressing the fourth step from the bottom, slide the louver
upward to attach it to the panel.

Lo

\

Fig.7-12Aftaching the Louver
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7.2 Inspection

M AC power cord

Check that the insulation coating is not broken and that the plug is not
cracked or falling apart.

PAN/Y;IN[\[e] » Breaks in the insulation coating may cause electric
shock.
If a break is found, stop using the unit immediately.

To purchase accessories, contact your Kikusui agent/distributor.

7.3 Calibration

The unit is calibrated at the factory before shipment. However, peri-
odic calibration is necessary due to changes that occur after extended
use.

For calibration, contact your Kikusui agent/distributor. If you wish to
calibrate the unit, follow the procedure below. The calibration proce-
dure includes all calibration items of the unit.

7.3.1 Test Equipment Required

For calibration, the following equipment is necessary.

* DC voltmeter (DVM) with measuring accuracy of 0.02 % or
better.

 Shunt resistor with accuracy of 0.1 % or better (a resistor capa-
ble of handling the rated output current of the PAS series power
supply being calibrated).
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Table 7-1 Recommended shunt resistor

Shunt Resistor
Type
Rating Accuracy

350W Type | PAS10-35 50 A /50 mV (1 mQ)
PAS20-18 20 A/50 mV (2.5 mQ)
PAS40-9 10 A/50 mV (5§ mQ)
PAS60-6 10 A /50 mV (5 mQ)
PAS80-4.5 5A/50mV (1 mQ)
PAS160-2 5A/50mV (10 mQ)
PAS320-1 2 A/50mV (25 mQ)
PAS500-0.6 | 1 A/50 mV (50 mQ)

700W Type | PAS10-70 100 A /50 mV (0.5 mQ)
PAS20-36 50 A/50 mV (1ImQ)
PAS40-18 20 A/50 mV (2.5 mQ)
PAS60-12 20 A/50 mV (2.5 mQ)
PAS80-9 10 A /50 mV (5 mQ) 0-11% or better
PAS160-4 5A/50mV (10 mQ)
PAS320-2 5A/50mV (10 mQ)
PAS500-1.2 | 2 A/50 mV (25 mQ)

1000W Type | PAS10-105 200 A /50 mV (0.25 mQ)
PAS20-54 100 A/ 50 mV (0.5 mQ)
PAS40-27 50 A/50 mV (1 mQ)
PAS60-18 20 A /50 mV (2.5 mQ)
PAS80-13.5 | 20 A/50 mV (2.5 mQ)
PAS160-6 10 A/50 mV (5 mQ)
PAS320-3 5A/50mV (10 mQ)
PAS500-1.8 |2 A /50 mV (25 mQ)

7.3.2 Environment

Perform calibration under the following environment.

* Ambient temperature: 23 °C =5 °C
e Ambient humidity: 80 % RH or less

To minimize the calibration error due to initial drift, warm up (turn
on) the unit for at least 30 minutes before calibration. In addition,
warm up the DVM and shunt resistor for their appropriate time.
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7.3.3 Calibration Mode

To calibrate the unit, the unit must be put into calibration mode.

Turning on the POWER switch while pressing the SET switch causes
the unit to enter the calibration mode after displaying the version
number. The display is shown below.

To exit the calibration mode, turn off the POWER switch.
NOTE| - Keep pressing the SET switch until the current display shows
“CAL."

Calibration selection display
OF: Offset

FS: Full scale

Calibration status indication

Calibration mode indication
Voltage system: CAL
OVP: OVP

Fig.7-13Panel display of the voltage system calibration
mode

Calibration mode indication
Current system: CAL
OCP: OCP

Calibration selection display
OF: Offset

FS: Full scale Calibration status indication

Fig.7-14Panel display of the current system calibration
mode
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M Calibration status indication
The calibration status indication switches according to the calibration
operation as follows:
0: Calibration start
1: Offset adjustment procedure complete
2: Full scale adjustment procedure complete
3: Offset and full scale procedure complete

7.3.4 Calibration Procedure

The following eight types of calibrated items are available.
* Output voltage offset
* Output voltage in full scale
* Output current offset
* Output current in full scale
e OVP in full scale
* OVP offset
e OCP in full scale
* OCP offset
Be sure to perform calibration on both the offset and full scale.

 After calibrating the offset and full scale of the voltage and
current, be sure to press the SET switch to exit the calibra-
tion. If you switch to a calibration of another item or turn off
the POWER switch before pressing the SET switch, that cal-
ibration is invalid.

* In the calibration mode, the unit outputs voltage or current
used to calibrate the offset or full scale. The unit outputs
approximately 10 % of the rated output during offset calibra-
tion and approximately the rated output during full scale cal-
ibration.
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Voltage calibration procedure

H Connecting the equipment
1. Turn off the POWER switch.
2. Connect a DVM to the output terminal.
Shown in Fig.7-15.

DVM

Fig.7-15Connection for voltage system calibration
B Warming up
3. Turn on the POWER switch while pressing the SET switch.
4. Check that the current display shows "CAL."
If it is not, press the VOLTAGE switch.
5. Warm up the equipment including the DVM for sufficient time.
H Output voltage offset and full scale
6. Press the VOLTAGE switch to display "OF 0" on the voltage
display.
7. Turn on the OUTPUT.
Approximately 10 % of the rated output voltage is output.
8. Turn the dial so that the DVM reading is equal to 10 % of the
rated output voltage.

Turning the dial while pressing the SHIFT switch increases the
variable width.

9. Turn off the OUTPUT.
The voltage display shows "OF 1."
10.Press the VOLTAGE switch to display "FS 1" on the voltage
display.
11.Turn on the OUTPUT.
Approximately 100 % of the rated output voltage is output.
12.Turn the dial so that the DVM reading is equal to the rated
output voltage.
Turning the dial while pressing the SHIFT switch increases the
variable width.

13.Turn off the OUTPUT.
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The voltage display shows "FS 3."
14.Press the SET switch to store the calibration value.
The voltage display returns to "FS 0."

You are done calibrating the output voltage.
If you wish to exit from the output voltage calibration here, turn off
the POWER switch.
OVP (overvoltage protection) calibration procedure
Be sure to complete the calibration of the voltage system before per-
forming OVP calibration.
1. Turn off the POWER switch.
2. Connect a DVM to the output terminal.
Shown in Fig.7-15.
Ml Warming up
3. Turn on the POWER switch while pressing the SET switch.
4. Check that the current display shows "CAL."
If it is not, press the VOLTAGE switch.
5. Warm up the equipment including the DVM for sufficient
time.
B OVP offset and full scale

6. Press the OVP switch to display "OVP" on the current dis-
play.

7. Press the VOLTAGE switch to display "OF 0" on the voltage
display.

8. Turn on the OUTPUT.

Calibration starts automatically (ON blinks) and the POWER
switch turns off. (This takes 30 s to 60 s.)

9. Turn on the POWER switch while pressing the SET switch.
10.Check that the current display shows "CAL."
If it is not, press the VOLTAGE switch.
11.Press the OVP switch to display "OVP" on the current dis-
play.
12.Press the VOLTAGE switch to display "FS 0" on the voltage
display.
13.Turn on the OUTPUT.
Calibration starts automatically (ON blinks) and the POWER
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switch turns off. (This takes 30 s to 60 s.)

* If you make a mistake in the calibration procedure or connec-
tion and the POWER switch immediately turns OFF when
the OUTPUT is turned on by performing steps 8 through 13,
the OVP calibration value may be off by a great extent.
In such case, repeat steps 3 through 8 or 9 through 13 until
the POWER switch turns off after 30 s to 60 s. (You may
have to repeat the steps tens of times.)

You are done calibrating the OVP.

Current calibration procedure

H Connecting the equipment
1. Turn off the POWER switch.
2. Connect a shunt resistor and a DVM to the output terminal.
Shown in Fig.7-16.

Shunt resistor

M DVM

N —

OLO

Fig.7-16Connection for current system calibration
Ml Warming up
3. Turn on the POWER switch while pressing the SET switch.
4. Check that the voltage display shows "CAL."
If it is not, press the CURRENT switch.

5. Warm up the equipment including the shunt resistor and
DVM for sufficient time.
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H Output current offset and full scale
6. Press the CURRENT switch to display "OF 0" on the cur-
rent display.
7. Turn on the OUTPUT.
Approximately 10 % of the rated output current is output.

8. Turn the dial so that the DVM reading is equal to 10 % of the
rated output current.

Turning the dial while pressing the SHIFT switch increases the
variable width.

9. Turn off the OUTPUT.
The current display shows "OF 1."

10.Press the CURRENT switch to display "FS 1" on the cur-
rent display.

11.Turn on the OUTPUT.
Approximately 100 % of the rated output current is output.

12.Turn the dial so that the DVM reading is equal to the rated
output current.

Turning the dial while pressing the SHIFT switch increases the
variable width.

13.Turn off the OUTPUT.
The current display shows "FS 3."

14.Press the SET switch to store the calibration value.
The current display returns to "FS 0."

You are done calibrating the output current.

If you wish to exit from the output current calibration here, turn off
the POWER switch.

OCP (overcurrent protection) calibration procedure

Be sure to complete the calibration of the current system before per-
forming OCP calibration.

1. Turn off the POWER switch.
2. Connect a shunt resistor and a DVM to the output terminal.
Shown in Fig.7-16.
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Ml Warming up
3. Turn on the POWER switch while pressing the SET switch.
4. Check that the voltage display shows "CAL."
If it is not, press the CURRENT switch.
5. Warm up the equipment including the shunt resistor and
DVM for sufficient time.
H OCP offset and full scale
6. Press the OVP switch while pressing the SHIFT switch to
display "OCP" on the voltage display.
7. Press the CURRENT switch to display "OF 0" on the cur-
rent display.
8. Turn on the OUTPUT.

Calibration starts automatically (ON blinks) and the POWER
switch turns off. (This takes 60 s to 90 s.)

9. Turn on the POWER switch while pressing the SET switch.

10.Check that the voltage display shows "CAL."
If it is not, press the CURRENT switch.

11.Press the OVP switch to display "OCP" on the current dis-
play.

12.Press the CURRENT switch to display "FS 0" on the cur-
rent display.

13.Turn on the OUTPUT.

Calibration starts automatically (ON blinks) and the POWER
switch turns off. (This takes 30 s to 60 s.)

You are done calibrating the OCP.
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7.4 Malfunctions and Causes

This section describes remedies for malfunctions encountered during
the use of the unit.

Six representative symptoms and their possible check items are indi-
cated. Look for the item that corresponds to your case. In some cases,
the problem can be solved quite easily.

If you find an item that corresponds to your case, follow the remedy for
the item. If the remedy does not solve the problem or if your case does
not match any of the items, contact your Kikusui agent/distributor.

Symptom1: The panel displays nothing.

Check ltem Cause and Remedy
[ Wiringtothe L, N, and |« Connect the wires correctly by referring to "1.4
GND of the AC IN ter- Connecting the AC power cord".

minal is wrong.

[ The AC power cord is .
broken.

Replace the AC power cord with a new one.

Symptom2: "ALM" is illuminated when the OUTPUT switch is
turned on.

Check Item

Cause and Remedy

[ The OVP trip point is

set to a voltage less than
or equal to the output
voltage.

The output overvoltage protection function has
been activated.

Set the OVP trip point to a voltage greater than or
equal to the output voltage. See "3.2.2 Setting the
OVP (Overvoltage Protection) Trip Point".

The OCP trip point is
set to a current less than
or equal to the output
current.

The output overcurrent protection function has
been activated.

Set the OCP trip point to a current greater than or
equal to the output current. See "3.2.3 Setting the
OCP (Overcurrent Protection) Trip Point".

The actual output volt-
age is higher than the
preset voltage on the
panel.

The output overvoltage protection function has
been activated. Voltage is being applied externally
such as by a battery, or the unit may have malfunc-
tioned.

Remote sensing func-
tion is turned on.

The output overvoltage protection function may be
activated. If you are not using the remote sensing
function, turn off remote sensing in CONFIG. See
"3.2.4 Unit Configuration (CONFIG)".
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[J A special load is con-
nected.

The output overvoltage protection function may be
activated. See "2.2 Load".

[] The control cable for
analog remote control is
disconnected.

The output overvoltage protection function has
been activated. Connect the cable correctly by
referring to "4.1 Analog Remote Control".

[] The external voltage is
an overvoltage for ana-
log remote control.

The output overvoltage protection function has
been activated. Connect the cable correctly by
referring to "4.1 Analog Remote Control".

[] The internal tempera-
ture is abnormally high.

The overheat protection function has been acti-
vated. The ambient temperature may exceed the
operating ambient temperature, the inlet or exhaust
port may be blocked, the dust filter may be
clogged, or the fan may have malfunctioned. If
there is no problem in the operating environment
and the alarm is activated, immediately stop the
use of the instrument and request for repairs.

[] Load cable is long
while using remote
sensing function.

The polarity of the remote sensing cable may be
reversed, or the ends may be shorted. The load
cable may also be too thin or too long. Set up the
environment so that the voltage drop in the load
cable is within the conpensation voltage range (0.6
V for a single line). See "3.3.1 Load Cable" and
"3.6 Remote Sensing"

Symptom3: No output is generated when the OUTPUT switch

is turned on.

Check Item

Cause and Remedy

] Both "CV" and "CC"
indications are off.

The VOLTAGE and CURRENT is set to 0 V and 0
A, respectively. Both LEDs may not light up
depending on the internal offset adjustment.

This is not a malfunction. Set the VOLTAGE and
CURRENT to the required output using the dial.

[ VOLTAGE or CUR-
RENT is set to 0.

Set the VOLTAGE and CURRENT to the required
output using the dial.

[] The OUTPUT ON indi-
cation is off (OFF is
illuminated).

See "4.1.6 Controlling the Output ON/OFF Using
External Contact".

[J The OUTPUT ON indi-
cation is on.

CV contorl setting or CC control setting in the
CONFIG settings may be “1” (external control).
Set it to “0” (panel control). See "3.2.4 Unit Con-
figuration (CONFIG)"
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Symptom4: The output is unstable.

Check Item

Cause and Remedy

[J The operation mode

switches from CV to
CCorCCtoCV.

Change the setting (VOLTAGE or CURRENT)
that is limiting the output to a value greater than
the current setting. If the preset value is at maxi-
mum, you must use a power supply with a larger
output voltage or current. See "2.3 CV Power Sup-
ply and CC Power Supply".

[] Parallel operation or

series operation is
enabled.

The performance when master-slave parallel oper-
ation or master-slave series operation is enabled is
slightly lower than when the unit is operating as a
standalone.

[J Remote sensing in

CONFIG is turned on.

If you are not using the remote sensing function,
turn off remote sensing in CONFIG.

[] 30 minutes has not

elapsed since the power
was turned on.

The output is unstable due to initial drift. Warm up
(power turned on) the unit for at least 30 minutes.

Both "CV" and "CC"
indications are on.

If the output is oscillating when using remote sens-
ing, insert a capacitor across the load.
The internal circuitry may have malfunctioned.

Immediately stop the use of the instrument and
request for repairs.

The ammeter indica-
tion is greater than the
display error even with-
out a load connected.

The internal circuitry may have malfunctioned.

Output is generated
even when the OUT-
PUT switch is turned
off.

The internal circuitry may have malfunctioned.
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Symptom5: The output ripple is large.

Check Item

Cause and Remedy

[J The input voltage is
outside the range.

Supply a voltage that is within the input voltage
range.

[J A source of strong mag-
netic or electrical field
is nearby.

Being subjected to electromagnetic induction.
Take measures such as moving the unit away from
such generating sources and using twisted cables.

[] External voltage noise
is large during analog
remote control.

Take measures against noise by referring to "4.1
Analog Remote Control".

[] Remote sensing in
CONFIG is turned on.

If you are not using the remote sensing function,
turn off remote sensing in CONFIG.

Symptom6: The preset value does not match the output or the
output does not match the indicated value.

Check ltem

Cause and Remedy

[] Remote sensing in
CONFIG is turned on.

If you are not using the remote sensing function,
turn off remote sensing in CONFIG.

[] When using remote
sensing, the sensing
wires or load wires
have poor contact or are
broken.

Turn off the POWER switch and check the wiring.

[] The load current has
peaks or is pulse-
shaped.

See "2.2 Load".
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Chapter. 8 Specifications

This chapter contains the specifications of the unit.

Unless otherwise specified, the specifications are based on the fol-
lowing conditions.

* The load is a pure resistance.

* After a warm-up of 30 minutes with current flowing through the
load.
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Common Specifications

Common Specifications Notes
Input Specifications
Input voltage *! 100 VAC/ 200 VAC
100 VAC to 240 VAC systems
(85 VAC to 250 VAC) Operable without
switching
2 50 Hz to 60 Hz

Frequency *

(47 Hz to 63 Hz)

Number of phase

Single phase

Hold-up time for

power interruption

10 ms or more (at 50 % load),
5 ms or more (at rated load)

Protection Function

OvP Protection action 3 Turns off the OUTPUT or o .
(Overvoltage POWER switch, Indicates OVPin the
protection) Turns on the ALM LED,"S | Yoltmeter.
Preset range 10 % to 110 % of the rated
output voltage
Setting error + (Rated output voltage x
1.5 %)
OoCp Protection action 3, *4 Turns off the OUTPUT or . .
(Overcurrent POWER switch. Indicates (38C P in the
protection) Tums on the ALM LED,"S | Yoltmeter
Preset range 10 % to 110 % of the rated
output current
Setting error + (Rated output current x 3 %)
L5 ] ]
(C())H];rheat Protection action Turns off OUTPUT. Indicates OHP in the
verh Turns on the ALM LED. voltmeter.
protection)
Display Function
Voltage Maximum display 99.99 (models less than
display 100 V)/999.9 (100 V model or | Fixed decimal point
greater)
Display error “© + (0.2 % of reading + 5 digits)
at23°C+5°C.
Current Maximum display 99.99 (models with rated 10 A
display ?}fairf:z;)/]%gz)g (models less Fixed decimal point
999.9 (models with rated The current dlsplay
100 A or greater and PAS500 - .
0.6) model is [mA].
9999 (PAS500 -1.2 and
PAS500 -1.8)
Display error “© + (0.5 % of reading + 5 digits)
at23°C+5°C.
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Common Specifications Notes

Display Function (cont.)

Power display (PWR DISP) Displays the calculated output
power in the voltmeter or
ammeter.
The W LED illuminates for Red LED
the corresponding display sec-
tion indicating the power.
Operation OUTPUT on/off ON: ON LED illuminates/ Green LED
display OFF: OFF LED illuminates
CV operation CV LED illuminates Green LED
CC operation CC LED illuminates Red LED
ALM opera[jon *7, *3 ALM LED illuminates. Red LED
Signal Output
Monitor VMON At rated
Signal output | (Voltage) voltage 1000V £025V
*9 output
oV 0.00V+025V
At output
IMON Atrated 1 1600 v +025V
(Current) current
output
0A 0.00V+025V
At output

*1.  The value inside parentheses is the variable range. However, performance is guaranteed for
fluctuation within + 10 % of the nominal voltage. For the nominal voltage of 240 VAC, the
upper limit of fluctuation is 250 VAC.

*#2.  The value inside parentheses is the variable range.

*#3.  The protection action OUTPUT off or POWER switch off is specified using BREAKER
TRIP Enable/Disable in CONFIG.

The specified protection action is common to OVP and OCP. The protection action cannot
be set separately for OVP and OCP.

The protection function recovers after correcting the abnormal condition and turning on
the POWER switch.

*4.  Protection is not provided for the peak discharge current that is emitted from the built-in
capacitor at the output end of the power supply unit caused by abrupt changes in the load.

*#5.  The protection function recovers after correcting the abnormal condition and turning on
the POWER switch.

*6.  ** 9% of reading denotes ** % of the readout value.

*#7.  Illuminates when OVP (overvoltage protection), OCP (overcurrent protection), or OHP
(overheat protection) is activated.

*8.  If protection action is set to POWER switch off (BREAKER TRIP of CONFIG set to
Enable), the ALM LED illuminates for approximately 0.5 s. Other LEDs and displays are
indefinite.

*9.  J1 connector on the rear panel. See the table 4-2 for the terminal arrangement.
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Common Specifications

Notes

Signal output (cont.)

Status signal

output *!, "2

OUTON STATUS Turns on when OUTPUT is
turned on.

CV STATUS Turns on during CV operation.

CC STATUS Turns on during CC operation.

ALM STATUS *3

Turns on when an alarm (OVP,
OCP, OHP, or SHUT) is acti-
vated.

PWROFF STATUS "™

Turns on for approximately
0.5 s after the POWER switch
is turned off.

Control Function

Digital control s

Directly controllable

TP BUS from the PIA4810 or
PIA4830.
External EXT-V CV CONT 0 % to 100 % of the rated out- | CV external voltage
analog control | *6 put voltage in the range of 0 V | control
*] to 10V
EXT-R CV CONT (1) 0 % to 100 % of the rated out- | CV external resistance
*6 put voltage in the range of control
0kQto 10kQ Normal
EXT-R CV CONT (2) 100 % to 0 % of the rated out- | CV external resistance
*6 put voltage in the range of control
0kQto 10kQ Fail safe
EXT-V CC CONT 0 % to 100 % of the rated out-
. . CC external voltage
6 put current in the range of 0 V control
to10V
EXT-R CC CONT (1) 0 % to 100 % of the rated out- | CC external resistance
*6 put current in the range of control
0kQ to 10 kQ Normal
EXT-R CC CONT (2) 100 % to 0 % of the rated out- | CC external resistance
*6 put current in the range of control
0kQ to 10 kQ Fail safe
OUTPUT ON/OFF CONT | OUTPUT on at low TTL level . .
. ; Select logic low/high
signal/OUTPUT on at high using CONFIG
TTL level signal €
SHUT DOWN *7 POWER switch off at low
TTL level signal
General
Environment | Operation ambient 0°Cto+50°C
specifications | temperature (+32 °F to +122 °F)
Operation ambient 20 % to 85 % RH
humidity No condensation.
Storage ambient -25°Cto+70°C
temperature 8 (-13 °F to +158 °F)
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Common Specifications Notes

General (cont.)

Environment Storage ambient 90 % RH or less.
specifications humidity *8 No condensation.

Cooling system

Forced air cooling using a fan.

Grounding polarity Negative grounding or posi-

tive grounding possible.

Isolation voltage + 500 Vmax (excluding the
500 V model)/+ 600 Vmax
(500 V model)

Insulation With- Across the

specifications | standing | input terminals

No abnormalities at

voltage and chassis 1500 VAC for 1 minute.

With thermal-sensing
control (FAN control)

Across the
input and out-
put terminals

No abnormalities at
1500 VAC for 1 minute.

No abnormalities at 500 VDC

rminals .
put te als for 1 minute.

Across the out- 600 VDC for 1 minute
for 160V, 320 V, and

and chassis 500 V models.
Insula- Across the 500 VDC, 30 MQ or more.
tion input terminals | At an ambient humidity of
resis- and chassis 70 % RH or less.
tance
Across the 500 VDC, 30 MQ or more.
input and out- | At an ambient humidity of
put terminals 70 % RH or less.

Across the out- | 500 VDC, 30 MQ or more.

put terminals At an ambient humidity of
and chassis 70 % RH or less.
*1. J1 connector on the rear panel. See the table 4-2 for the terminal arrangement.
*2. Photocoupler open collector output. Maximum voltage 30 V, maximum current (sink) 8
mA. Insulated from the output and control circuits. Status signals are not mutually insulated.
*#3.  If protection action is set to POWER switch off (BREAKER TRIP of CONFIG set to
Enable), the output (on) is held for approximately 0.5 s.
*4.  Output when the POWER switch is turned off manually, shut down using external analog
control, or turned off due to an ALM operation.
*#5. TP BUS connector on the rear panel.
*#6.  The selection of (1) and (2) of EXT-V and EXT-R are made using CONFIG for both CV
and CC. The selected function is enabled for each.
The input impedance EXT-V CV CONT and EXT-V CC CONT is approximately 30 k€.
The setting error is + 5 % of the rated output voltage (EXT-V CV CONT, EXT-R CV
CONT (1),(2)) and £ 5 % of the rated output current (EXT-V CC CONT, EXT-R CC
CONT (1), (2)).
*#7. OUTPUT off when BREAKER TRIP of CONFIG is set to Disable.
*#8.  Under packaged condition.
PAS SERIES Specifications 8-5




Common Specifications

General (cont.)

Accessories

Setup guide

1 pe.

Quick reference

Japanese: 1 pc., English: 1 pc.

Safety information

1 pe.

CD-ROM

1 pc

Power cord 1 | 350W and
700W types

SVT3 18AWG 3 P plug,
with connector Cable length 2.4 m: 1 pc.

1000W type

VCT3 3.5 mm2 plug,

without connector Cable length 3 m: 1 pc.
Cable clamp: 1 set

Wire color: (black, white, green/yellow or green)

Protection cover

Rear output terminal cover: 1 set
Socket for analog control connector protection: 1 pc.
(Attached to the J1 connector, with simple lock lever)

TP BUS connector

MSTB 2.5/2-ST-5.08: 1 pc.

Output terminal screw

MBS x 16: 2 sets (bolts, nuts, and spring washers)
M4 x 8: 2 sets

Sensing terminal screw

M3 x 6: 2 sets
(Attached to the sensing connector of the unit)

Safety*2

Complies with the requirements of the following
directive and standard.
Low Voltage Directive 2006/95/EC

EN 61010-1 (Class I'>, Pollution degree 2)

Electromagnetic compatibility (EMC)"?

Complies with the requirements of the following
directive and standard.
EMC Directive 2004/108/EC
EN 61326-1 (Class A™)
EN 55011 (Class A™, Group 1°%)
EN 61000-3-2
EN 61000-3-3
Applicable under the following conditions
The maximum length of all cabling and wiring con-
nected to the PAS Series must be less than 3 m.
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*1 The power cord that comes standard with the unit is for a rated voltage of 125 VAC
(250 VAC for the 1000W type).
The power supply unit operates using a nominal supply voltage in the range of 100 VAC
to 240 VAC without switching. However, if the 350W or 700W type is used under a sup-
ply voltage outside the 100 VAC to 120 VAC range, an appropriate rated power cord
must be prepared.
The power cord included in the package may vary from the specifications due to the
shipment destination.

*2 Limited to products that have the CE mark on their panels. Does not apply to specially
ordered or modified PAS Series testers.

*3 This is a Class I equipment. Be sure to ground this product’s protective conductor termi-
nal. The safety of this product is only guaranteed when the product is properly grounded.

*4 This is a Class A equipment. This product is intended for use in an industrial environ-
ment. This product may cause interference if used in residential areas. Such use must be
avoided unless the user takes special measures to reduce electromagnetic emissions to
prevent interference to the reception of radio and television broadcasts.

*5 This is a Group 1 equipment. This product does not generate and/or use intentionally
radio-frequency energy, in the form of electromagnetic radiation, inductive and/or
capacitive coupling, for the treatment of material or inspection/analysis purpose.
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350W Type Specifications

PAS PAS PAS PAS PAS

350W Type
yp 10-35 20-18 40-9 60-6 80-4.5
Output Specifications
Power | Rated output power 350 W 360 W 360 W 360 W 360 W
Voltage | Rated output voltage 10.00 V 20.00 V 40.00 V 60.00 V 80.00 V
Maximum preset voltage R
] 105 % of rating
(typ)
Accuracy of setting 2 0.1 % of rating + 10 mV 3
Source effect 0.05 % of rating + 3 mV 3
Load effect 0.05 % of rating + 5 mV "3
Transient response 6 I ms
Ripple pp 7 60 mV
noise
(RMS) "8 7 mV
Rise time (max) ™ 150 ms (rated load)/ 150 ms (no load)
Fall time (max) “10 200 ms (rated load)/ 1500 ms (no load)
Temperature coefficient o .
(max) *11 100 ppm/ °C (during analog remote control)
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350W Type (cont.)

PAS PAS PAS
160-2 320-1 | 500-0.6

Output Specifications

Power

Rated output power 320 W 320 W 300 W

Voltage

Rated output voltage 160.0 V 3200V 500.0 V

Maximum preset voltage

#] 105 % of rating
(typ)

Accuracy of setting 2 0.1 % of rating + 10 mV 3

Power supply fluctuation "1 0.05 % of rating + 3 mV 3

Load fluctuation > 0.05 % of rating + 5 mV 3

. %
Transient response “® 2 ms

Ripple p-p) 7 60 mV 80 mV 120 mV
noise

(RMS)™8 10 mV 15 mV 20 mV

Rise time (max) 9 250 ms (rated load)/ 150 ms (no load)

Fall time (max) “1° 400 ms (rated load)/ 3000 ms (no load)

Temperature coefficient o .
(max) *11 100 ppm/ °C (during analog remote control)

*1.

*2.

*3.
*4,

*5.

*6.

*7.
*8.
*9.

*10.

*11.

PAS SERIES

The maximum preset voltage and maximum preset current are provided for establishing a
constant voltage operation when the operation point is at [rated output voltage and rated
output current]. It does not guarantee power supply to the load exceeding the rated output
voltage.

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current < I Set <
maximum preset current.

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.

The difference between the actual output voltage and the preset value under constant volt-
age operation.

** 9% of rating denotes ** % of the rated output voltage.

Output voltage fluctuation with respect to + 10 % fluctuation of the nominal input voltage
(ex. 100 VAC) under constant voltage operation.

Output voltage fluctuation when the output voltage is set to the rated output voltage and the
load is changed from rated load to no load (open load) under constant voltage operation.
The time it takes for the output voltage fluctuation to recover from outside 0.1 % + 10 mV
of the output voltage setting to within 0.1 % + 10 mV when the output current is changed
from 100 % to 50 % or 50 % to 100 % of the rating under constant voltage operation. The
output voltage at 100 % output current is used as a reference.

At a measurement frequency bandwidth of 10 Hz to 20 MHz.

At a measurement frequency bandwidth of 5 Hz to 1 MHz.

The time it takes for the output voltage to rise from 10 % to 90 % of the rating when the
OUTPUT is turned on.

The time it takes for the output voltage to fall from 90 % to 10 % of the rating when the
OUTPUT is turned off. The time it takes for the output voltage to fall to 60 V or less is
within 10 s when the POWER switch is turned off under OUTPUT on and no load condi-
tion.

At an ambient temperature range of 0 °C to 50 °C.
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350W Type

PAS PAS PAS PAS PAS
10-35 20-18 40-9 60-6 80-4.5

Output Specifications (cont.)

Current | Rated output current

35.00 A | 18.00 A | 9.000 A | 6.000 A | 4.500 A

Maximum preset current .
105 % of rating

p ™!

Accuracy of setting 2 0.5 % of rating + 20 mA 3

Source effect 0.1 % of rating + 10 mA 3

Load effect ™ 0.1 % of rating + 10 mA 3

Ripple noise (RMS) *© 77mA | 40mA ‘ 20 mA ‘ 13 mA ‘ 10 mA

Temperature coefficient . R
(max) 7 200 ppm/ °C (during analog remote control)

Series/Parallel operation

Master-slave parallel operation "8 Up to 5 units including the master unit (same models only)

Master-slave series operation ™ Up to 2 units including the master unit (same models only)

Input Specifications

Current (max) 10 5.0 A (100 VAC)/ 2.5 A (200 VAC)
Inrush current (max) “'! 35 Apeak
Power (max) *10 500 VA
Power factor (typ) "1 0.980
Efficiency (min) 13 70%
*1 The maximum preset voltage and maximum preset current are provided for establishing

*2

#3
4

*5
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a constant current operation when the operation point is at [rated output voltage and
rated output current]. It does not guarantee power supply to the load exceeding the rated
output current.

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current < I Set <
maximum preset current.

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.

The difference between the actual output current and the preset value under constant cur-
rent operation.

** % of rating denotes ** % of the rated output current.

Output current fluctuation with respect to + 10 % fluctuation of the nominal input volt-
age (ex. 100 VAC) under constant current operation.

Output current fluctuation when the output current is set to the rated output current and
the load is changed from rated load to no load under constant current operation.
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PAS PAS PAS

350W Type (cont.) 160-2 | 320-1 | 500-0.6

Output Specifications (cont.)

Current | Rated output current 2.000 A | 1.000 A | 600.0 mA

Maximum preset current .
105 % of rating

yp ™!

Accuracy of setting 2 0.5 % of rating + 5 mA 3
Source effect " 0.1 % of rating + 5 mA 3
Load effect ™ 0.1 % of rating + 5 mA 3
Ripple noise (RMS) * 5mA

Temperature coefficient 200 ppm/ °C
(max) 7 (during analog remote control)

Series/Parallel operation

Master-slave parallel operation "8 Up to 5 units including the master
unit (same models only)
Master-slave series operation 9 UP o2
units
including
the master | . .
. impossible
unit
(same
models
only)
Input Specifications
Current (max) *1° 5.0 A (100 VAC)/ 2.5 A (200 VAC)
Inrush current (max) “'! 35 Apeak
Power (max) *10 500 VA
Power factor (typ) *!2 0.980
Efficiency (min) 13 70%

*6 At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*7 At an ambient temperature range of 0 °C to 50 °C.

*8 The difference in the output current between the master unit and the slave unit is within
approximately 3 % of the rating.

*9 The difference in the output voltage between the master unit and the slave unit is within
approximately 3 % of the rating.

*#10  Under rated load.

*11  Excludes the charge current component that flows through the capacitor of the internal
EMC filter circuit immediately after the POWER switch is turned on (within approxi-
mately 1 ms).

*#12  Standard value at an input voltage of 100 VAC under rated load.

*13 At an input voltage of 100 VAC under rated load.
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350W Type 0ss | 201a | 409 | sos | aoss
General
Weight ! Approx. 3 kg (6.61 Ibs)
Dimensions See outline drawing
p=0Wilypei{cont.) Gon | @ | sone
General
Weight ! Approx. 3 kg (6.61 1bs)
Dimensions See outline drawing
#]. Unit only. Does not include accessories.

4-M3s (insert up to
6 mm(0.24 inch))

Common for rubber foot
and M3 screw hole

Unit: mm (inch)

G o I:
Tese) |, 00 MAX420(16.54)
C ]
o o
5 g o
2 ¥ |oo~ oo
S92 H|
2 = ;
[y T -
ga' | [45(1.77
2913(0.515) 13(0.515) 42.5(1.67) e50050
Fig.8-1  350W type Outline Drawing
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700W Type Specifications

PAS PAS PAS PAS PAS

LT LT 10-70 | 20-86 | 40-18 | 60-12 | 80-9
Output Specifications
Power | Rated output power 700 W 720 W 720 W 720 W 720 W
Voltage | Rated output voltage 10.00 V 20.00 V 40.00 V 60.00 V 80.00 V

Maximum preset voltage R
105 % of rating

p ™!

Accuracy of setting 2 0.1 % of rating + 10 mV 3
Source effect 0.05 % of rating + 3 mV 3
Load effect 0.05 % of rating + 5 mV "3
Transient response 6 I ms

Ripple pp 7 80 mV

noise

(RMS) "8 11 mV

Rise time (max) ™ 150 ms (rated load)/ 150 ms (no load)

Fall time (max) “10 200 ms (rated load)/ 1500 ms (no load)

Temperature coefficient

(max) *11 100 ppm/ °C (during analog remote control)
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700W Type (cont.)

PAS PAS PAS
160-4 320-2 | 500-1.2

Output Specifications

Power

Rated output power 640 W 640 W 600 W

Voltage

Rated output voltage 160.0 V 3200V 500.0 V

Maximum preset voltage

(typ) *1 105 % of rating

Accuracy of setting 2 0.1 % of rating + 10 mV 3

Power supply fluctuation "1 0.05 % of rating + 3 mV 3

Load fluctuation * 0.05 % of rating + 5 mV 3

. #
Transient response 6 2 ms

Ripple op 7 80 mV 120mV | 170 mV
noise

(RMS)*8 15mV 20mV | 30mV

Rise time (max) *9 250 ms (rated load)/ 150 ms (no load)

Fall time (max) 10 400 ms (rated load)/ 3000 ms (no load)

Temperature coefficient N .
(max) 11 100 ppm/ °C (during analog remote control)

*1.

*2.

3,
4,

*35.

*6.

*7.

*9.

*10.

*11.

PAS SERIES

The maximum preset voltage and maximum preset current are provided for establishing a
constant voltage operation when the operation point is at [rated output voltage and rated
output current]. It does not guarantee power supply to the load exceeding the rated output
voltage.

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current <1T Set <
maximum preset current.

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.

The difference between the actual output voltage and the preset value under constant volt-
age operation.

#* % of rating denotes ** % of the rated output voltage.

Output voltage fluctuation with respect to + 10 % fluctuation of the nominal input voltage
(ex. 100 VAC) under constant voltage operation.

Output voltage fluctuation when the output voltage is set to the rated output voltage and the
load is changed from rated load to no load (open load) under constant voltage operation.
The time it takes for the output voltage fluctuation to recover from outside 0.1 % + 10 mV
of the output voltage setting to within 0.1 % + 10 mV when the output current is changed
from 100 % to 50 % or 50 % to 100 % of the rating under constant voltage operation. The
output voltage at 100 % output current is used as a reference.

At a measurement frequency bandwidth of 10 Hz to 20 MHz.

At a measurement frequency bandwidth of 5 Hz to 1 MHz.

The time it takes for the output voltage to rise from 10 % to 90 % of the rating when the
OUTPUT is turned on.

The time it takes for the output voltage to fall from 90 % to 10 % of the rating when the
OUTPUT is turned off. The time it takes for the output voltage to fall to 60 V or less is
within 10 s when the POWER switch is turned off under OUTPUT on and no load condi-
tion.

At an ambient temperature range of 0 °C to 50 °C.

Specifications 8-15
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Output Specifications (cont.)
Current | Rated output current 70.00 A | 36.00 A | 18.00 A | 12.00 A | 9.000 A
Maximum preset current .
typ) ™! 105 % of rating
Accuracy of setting 2 0.5 % of rating + 20 mA 3
Source effect 0.1 % of rating + 10 mA 3
Load effect ™ 0.1 % of rating + 10 mA 3
Ripple noise (RMS) *6 185mA | 95mA ‘ 48 mA ‘ 32 mA ‘ 24 mA
Temperature coefficient R
(max) #7 200 ppm/ °C (during analog remote control)
Series/Parallel operation
Master-slave parallel operation "8 Up to 3 units including the master unit (same models only)
Master-slave series operation ™ Up to 2 units including the master unit (same models only)
Input Specifications
Current (max) 10 10.0 A (100 VAC)/ 5.0 A (200 VAC)
Inrush current (max) “'! 70 Apeak
Power (max) *10 1000 VA
Power factor (typ) "1 0.980
Efficiency (min) 13 70%

The maximum preset voltage and maximum preset current are provided for establishing
a constant current operation when the operation point is at [rated output voltage and
rated output current]. It does not guarantee power supply to the load exceeding the rated

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current <T Set <

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.
The difference between the actual output current and the preset value under constant cur-

** % of rating denotes ** % of the rated output current.
Output current fluctuation with respect to + 10 % fluctuation of the nominal input volt-
age (ex. 100 VAC) under constant current operation.

*1
output current.
maximum preset current.
*2
rent operation.
*3
*4
*5
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Output current fluctuation when the output current is set to the rated output current and
the load is changed from rated load to no load under constant current operation.
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PAS PAS PAS

700W Type (cont.
ype (cont.) 160-4 | 320-2 | 500-1.2
Output Specifications (cont.)
Current | Rated output current 4.000 A | 2.000 A | 1200.0 mA
Maximum preset current .
] 105 % of rating
(typ)
Accuracy of setting 2 0.5 % of rating + 5 mA 3
Source effect " 0.1 % of rating + 5 mA 3
Load effect ™ 0.1 % of rating + 5 mA 3
Ripple noise (RMS) * 10 mA 5mA
Temperature coefficient 200 ppm/ °C
(max) 7 (during analog remote control)

Series/Parallel operation

Master-slave parallel operation "8 Up to 3 units including the master
unit (same models only)
Master-slave series operation 9 UP o2
units
including
the master | . .
. impossible
unit
(same
models
only)
Input Specifications
Current (max) 10 10.0 A (100 VAC)/ 5.0 A (200 VAC)
Inrush current (max) “'! 70 Apeak
Power (max) *10 1000 VA
Power factor (typ) *!2 0.980
Efficiency (min) 13 70%

*6 At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*7 At an ambient temperature range of 0 °C to 50 °C.

*8 The difference in the output current between the master unit and the slave unit is within
approximately 3 % of the rating.

*9 The difference in the output voltage between the master unit and the slave unit is within
approximately 3 % of the rating.

*#10  Under rated load.

*11  Excludes the charge current component that flows through the capacitor of the internal
EMC filter circuit immediately after the POWER switch is turned on (within approxi-
mately 1 ms).

*#12  Standard value at an input voltage of 100 VAC under rated load.

*13 At an input voltage of 100 VAC under rated load.
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PAS PAS PAS PAS PAS
R 10-70 | 20-36 | 40-18 | 60-12 | 80-9
General
Weight ! Approx. 5 kg (11.02 Ibs)
Dimensions See outline drawing
PAS PAS PAS
700W Type (cont.) 160-4 | 320-2 | 500-1.2
General
Weight ! Approx. 5 kg (11.02 Ibs)
Dimensions See outline drawing
*1. Unit only. Does not include accessories.
|_G_2(2.44) 226(8.90)
o 3%
— -
O |e 5 |3 i
MAX420(16.54)
142.5(5.61) 350(13.78)
. S ) — —
o [
&) O
clg o
-k 22038 GO
gl - - eo oo ® ®
= === q]
i \ T ‘[J -\_J— 4-M3s (insert up to
K 112(4.41) 6 mm (0.24 inch))
2S 15.2506) 15.25(0.6) 42.5(1.67) 276.5(10.89) Common for rubber foot
Unit: mm (inch)
Fig.8-2  700W type Outline Drawing
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1000W Type Specifications

PAS PAS PAS PAS PAS

1 W T
I 10-105 | 20-54 | 40-27 | 60-18 | 80-13.5
Output Specifications
Power | Rated output power 1050 W 1080 W 1080 W 1080 W 1080 W
Voltage | Rated output voltage 10.00 V 20.00 V 40.00 V 60.00 V 80.00 V
Maximum preset voltage R
] 105 % of rating
(typ)
Accuracy of setting 2 0.1 % of rating + 10 mV 3
Source effect 0.05 % of rating + 3 mV 3
Load effect 0.05 % of rating + 5 mV "3
Transient response 6 I ms
Ripple pp 7 120 mV
noise
(RMS) "8 14 mV
Rise time (max) ™ 150 ms (rated load)/ 150 ms (no load)
Fall time (max) “10 200 ms (rated load)/ 1500 ms (no load)
Temperature coefficient o .
(max) *11 100 ppm/ °C (during analog remote control)
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1000W Type (cont.)

PAS PAS PAS
160-6 320-3 | 500-1.8

Output Specifications

Power

Rated output power 960 W 960 W 900 W

Voltage

Rated output voltage 160.0 V 3200V 500.0 V

Maximum preset voltage

#] 105 % of rating
(typ)

Accuracy of setting 2 0.1 % of rating + 10 mV 3

Power supply fluctuation "1 0.05 % of rating + 3 mV 3

Load fluctuation > 0.05 % of rating + 5 mV 3

. %
Transient response “® 2 ms

Ripple p-p) 7 120 mV 170 mV 240 mV
noise

(RMS) 8 20 mV 30 mV 40 mV

Rise time (max) 9 250 ms (rated load)/ 150 ms (no load)

Fall time (max) “1° 400 ms (rated load)/ 3000 ms (no load)

Temperature coefficient o .
(max) *11 100 ppm/ °C (during analog remote control)

*1.

*2.

*3.
*4,

*5.

*6.

*7.
*8.
*9.

*10.

*11.

PAS SERIES

The maximum preset voltage and maximum preset current are provided for establishing a
constant voltage operation when the operation point is at [rated output voltage and rated
output current]. It does not guarantee power supply to the load exceeding the rated output
voltage.

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current <1 Set <
maximum preset current.

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.

The difference between the actual output voltage and the preset value under constant volt-
age operation.

** 9% of rating denotes ** % of the rated output voltage.

Output voltage fluctuation with respect to + 10 % fluctuation of the nominal input voltage
(ex. 100 VAC) under constant voltage operation.

Output voltage fluctuation when the output voltage is set to the rated output voltage and the
load is changed from rated load to no load (open load) under constant voltage operation.
The time it takes for the output voltage fluctuation to recover from outside 0.1 % + 10 mV
of the output voltage setting to within 0.1 % + 10 mV when the output current is changed
from 100 % to 50 % or 50 % to 100 % of the rating under constant voltage operation. The
output voltage at 100 % output current is used as a reference.

At a measurement frequency bandwidth of 10 Hz to 20 MHz.

At a measurement frequency bandwidth of 5 Hz to 1 MHz.

The time it takes for the output voltage to rise from 10 % to 90 % of the rating when the
OUTPUT is turned on.

The time it takes for the output voltage to fall from 90 % to 10 % of the rating when the
OUTPUT is turned off. The time it takes for the output voltage to fall to 60 V or less is
within 10 s when the POWER switch is turned off under OUTPUT on and no load condi-
tion.

At an ambient temperature range of 0 °C to 50 °C.
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PAS PAS PAS PAS PAS

1000W Type 10-105 | 20-54 | 40-27 | 60-18 | 80-135

Output Specifications (cont.)

Rated output current 105.0 A | 54.00 A | 27.00 A | 18.00 A | 13.50 A

Maximum preset current .
105 % of rating

p ™!
Accuracy of setting 2 0.5 % of rating + 20 mA 3
Current | Source effect ™ 0.1 % of rating + 15 mA 3
Load effect ™ 0.1 % of rating + 15 mA 3
Ripple noise (RMS) "6 277mA | 143 mA ‘ 71 mA ‘ 43 mA ‘ 36 mA

Temperature coefficient R
200 ppm/ °C (during analog remote control)

(max) h

Series/Parallel operation

Master-slave parallel operation "8 Up to 2 units including the master unit (same models only)

Master-slave series operation ™ Up to 2 units including the master unit (same models only)

Input Specifications

Current (max) "0 15.0 A (100 VAC)/ 7.5 A (200 VAC)
Inrush current (max) “'! 105 Apeak

Power (max) 10 1500 VA

Power factor (typ) "1 0.980

Efficiency (min) 13 70%

*1 The maximum preset voltage and maximum preset current are provided for establishing
a constant current operation when the operation point is at [rated output voltage and
rated output current]. It does not guarantee power supply to the load exceeding the rated
output current.

To establish a constant voltage operation at the operation point [rated output voltage and
rated output current], set the output current (I Set) so that rated output current <T Set <
maximum preset current.

Likewise, to establish constant current operation, set the output voltage (V Set) so that
rate output voltage < V Set < maximum preset voltage.

*2 The difference between the actual output current and the preset value under constant cur-
rent operation.

*3 ** % of rating denotes ** % of the rated output current.

*4 Output current fluctuation with respect to + 10 % fluctuation of the nominal input volt-
age (ex. 100 VAC) under constant current operation.

*5 Output current fluctuation when the output current is set to the rated output current and
the load is changed from rated load to no load under constant current operation.
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PAS PAS PAS

1000W Type (cont.
ype(cont) | 506 | 5203 | 500-1.8
Output Specifications (cont.)
Current | Rated output current 6.000 A | 3.000 A | 1800.0 mA
Maximum preset current .
] 105 % of rating
(typ)
Accuracy of setting 2 0.5 % of rating + 5 mA 3
Source effect " 0.1 % of rating + 5 mA 3
Load effect ™ 0.1 % of rating + 5 mA 3
Ripple noise (RMS) *0 15mA | 10mA ‘ SmA
Temperature coefficient 200 ppm/ °C
(max) 7 (during analog remote control)

Series/Parallel operation

Master-slave parallel operation "8 Up to 2 units including the master
unit (same models only)
Master-slave series operation 9 UP o2
units
including
the master | . .
. impossible
unit
(same
models
only)
Input Specifications
Current (max) 10 15.0 A (100 VAC)/ 7.5 A (200 VAC)
Inrush current (max) “'! 105 Apeak
Power (max) *10 1500 VA
Power factor (typ) *!2 0.980
Efficiency (min) 13 70%

*6 At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*7 At an ambient temperature range of 0 °C to 50 °C.

*8 The difference in the output current between the master unit and the slave unit is within
approximately 3 % of the rating.

*9 The difference in the output voltage between the master unit and the slave unit is within
approximately 3 % of the rating.

*#10  Under rated load.

*11  Excludes the charge current component that flows through the capacitor of the internal
EMC filter circuit immediately after the POWER switch is turned on (within approxi-
mately 1 ms).

*#12  Standard value at an input voltage of 100 VAC under rated load.

*13 At an input voltage of 100 VAC under rated load.
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LD T2 s | mven | avsr | coa || avia

General

Weight ! Approx. 7 kg (15.43 Ibs)

Dimensions See outline drawing

tovow Type comy | 2, | 25, 7,

General

Weight ! Approx. 7 kg (15.43 1bs)

Dimensions See outline drawing

*1. Unit only. Does not include accessories.
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1000W type Outline Drawing

hole

Unit: mm (inch)
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Index

A

ACINPUT -------------- 6-5
ACpowercord ----------- 1-5
Accessories - ------------- 1-2
ADDRESS  -------------- 6-1
Alarm - ---------------- 2-7
Alarm Signal ------------- 2-9
Analog remote control - --- - - 4-1

Analog remote control connector kit
P-4

C
Calibration -------------- 7-8
Voltage ------------- 7-12
Calibration Mode --------- 7-10
CC Power Supply --------- 2-4
Cleaning ---------------- 7-1
Cleaning the Panel --------- 7-1
CONFIG  ----------- 3-7, 62

Constant Current Power Supply 3-12
Constant Voltage Power Supply 3-11

CURRENT/PWR DSPL - - - - - 6-4
CV Power Supply --------- 2-4
D

DC OUTPUT ------------ 6-6
Dial ----------eeo - 6-4
Digital remote control ------- 4-1
Display section ----------- 6-2
Dust Filter - ------------- 7-2
E

Exhaust port ------------- 6-6
EXT OUTPUT logic  ------- 3-9
External Contact ----4-17, 4-19
External Monitoring ------- 4-21

PAS SERIES

External Resistance - --4-8, 4-14
External Voltage ----- 4-5, 4-11
F
Factory default setting ------ 3-2
firmware version ---------- P-2
G
Grounding -------------- 1-8
I
Inrush Current ------------ 2-1
Inspection --------------- 7-8
Isolation voltage --------- 2-10
J
1 6-6
J1 Connector - ------------ 4-2
L
Load ---------mmcmmo-m- 2-1
Load Cable ------------- 3-13
Current capacity ------- 3-14
Withstand voltage - ----- 3-15
LOCK -----cmmmeaaaaoo 6-2
LOCK Function ---------- 3220
M
Master unit - ------------- 5-1
Master-Slave Parallel Operation - 5-
1, —omeemmmei - 5-8

Master-Slave Series Operation 5,
5-2

Master-slave series/parallel function
3-9

Index [-1



0]

OCP (Overcurrent Protection) -238,
3-6

calibration ----------- 7-15
OHP (Overheat Protection) - - -2-8
OPO1-PAS - --------mmm--- P-4
Options - ---------------- P-3
OUTPUT --------------- 6-2
Output Current

Controlling ----- 4-11, 4-14
Output ON/OFF - --------- 4-17
Output Shutdown - -------- 4-19
Output Terminal

Grounding ----------- 2-10
OUTPUT terminal cover - - --3-17
Output Voltage

Controlling ------- 4-5, 4-8
OVP (Overvoltage Protection) -3-4

Calibration ----------- 7-13
OVP/OCP --------------- 6-4
P
POWER ---------------- 6-1
Power

Turningon ------------ 3-1
Power Display ----------- 3-19
Power Supply Controller - --- - 4-1
POWER switch

Protection circuit is activated 3-9
PWR ON OUTPUT -------- 3-9
R
Rack mount frame --------- P-3
Remote Sensing - - - - - 3-8, 3-20
S
Sensing terminal ----------- 6-6
SET ------mmmmmmeea oo 6-4
Shield ------------ 4-7, 4-13
SHIFT ----------------- 6-2

I-2 Index

SHUT (Shutdown) --------- 29
signal terminal

Maximum rating ------- 4-22
Slave unit - -------------- 5-1
Switchboard

Direct connection ------- 1-6
T
TERMN - ---cmememe oo o 3.9
TP-BUS - ---cmmmeme o 6-6
\'%
Version ----------------- P-1
Version - -------------oo- P-2
VOLTAGE/PWR DSPL - ---- 6-4
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