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About This Manual

If you find any incorrectly arranged or missing pages in this manual, they will be 

replaced. If the manual gets lost or soiled, a new copy can be provided for a fee. In 

either case, please contact Kikusui agent/distributor, and provide the "Part No." given 

on cover.

This manual has been prepared with the utmost care; however, if you have any ques-

tions, or note any errors or omissions, please contact Kikusui agent/distributor.

All or any parts of this manual may not be reproduced in any forms, without express 

written permission of Kikusui Electronics Corporation.

The contents of this manual are subject to change without notice.

© 2004 Copyright Kikusui Electronics Corporation.

 All rights reserved.
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PAN-A I

Power Requirements of this Product 

Power requirements of this product have been changed and the

relevant sections of the Operation Manual should be revised

accordingly. (Revision should be applied to items indicated by a

check mark .)

 Input voltage

The input voltage of this product is _______________ VAC,

______________ VAC.and the voltage range is __________ to

___________ A, ___________ .___________ VAC, and  

Use the product within this range only.

 Input fuse

The rating of this product's input fuse is

W ARNIN G 

✓

To avoid electrical shock, always disconnect the 

AC power cord or turn off the switch on the 

switchboard before attempting to check the fuse 

in the fuse holder.

www.valuetronics.com



II PAN-A

该标记为适用于在中华人民共和国销售的电子信息产品的环境保护使用
期限。

只要遵守有关该产品的安全及使用注意事项，从制造年月起计算，在该
年度内，就不会对环境污染、人身、财产产生重大的影响。

产品的废弃请遵守有关规定。

产品的制造年月可以在以下网址中确认。

     http://www.kikusui.co.jp/pi/

有毒有害物质或元素名称及含有标示

Name of hazardous materials and symbol of element 
in the equipment and quantity

环境保护使用期限

Environment-friendly Use Period

部件名称

有毒有害物质或元素

铅
Pb

汞
Hg

镉
Cd

六价铬
Cr(VI)

多溴联苯
PBB

多溴二苯醚
PBDE

印刷电路板组装品

内部接线

外壳

底盘组装品（含变压器）

辅助设备

: 该部件所有均质材料的有毒有害物质的含量不超过GB/T 26572

本表格依据SJ/T 11364 的规定编制。

标准所规定的极限值要求。
: 该部件至少有一种均质材料的有毒有害物质的含量超过GB/T 
26572标准所规定的极限值要求。

10 
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PAN-A III

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).

 or 

Indicates that a high voltage (over 1000 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.

DANGER
Indicates an imminently hazardous situation which, if 

ignored, will result in death or serious injury.

WARNING

Indicates a potentially hazardous situation which, if 

ignored, could result in death or serious injury.

CAUTION

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.

Indicates a general danger, warning, or caution.

When this symbol is marked on the product, see the rele-

vant sections in this manual.

Protective conductor terminal.

 or Chassis (frame) terminal.

On (supply)

Off (supply)

In position of a bi-stable push control

Out position of a bi-stable push control
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IV PAN-A

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.

Using the product in a manner that is not specified in this

manual may impair the protection functions provided by the

product.

Users

� This product must be used only by qualified

personnel who understand the contents of this

operation 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 operation manual.

Input power

� Use the product with the specified input power

voltage.

� For applying power, use the AC power cord

provided. For details, see the relevant page of

this operation manual.

Fuse

� The 350W and 700W models have a fuse holder

on the rear panel. The fuse that is used is a

dedicated type for the PAN-A series. You cannot

replace the fuse yourself.

Operation

Manual

Line
Voltage
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PAN-A V

Cover

� There are parts inside the product which may

cause physical hazards. Do not remove the

external cover.

Installation

� When installing products be sure to observe "1.3

Precautions for installation" described in this

manual.

� 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.

Relocation

� 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 operation

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 operation manual be included when

the product is relocated.

www.valuetronics.com



VI PAN-A

Operation

� Check that the AC input voltage setting is

satisfied and that there is no abnormality on the

surface of the power cord. Be sure to unplug the

power cord or stop applying power before

checking.

� If any abnormality or failure is detected in the

products, stop using it immediately. Unplug the

power cord or disconnect the power cord from the

switchboard. Be careful not to allow the product

to be used before it is completely repaired.

� 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 distributor/

agent.

Maintenance and checking

� To avoid electrical shock, be absolutely sure to

unplug the power cord or stop applying power

before performing maintenance or checking.

� 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 distributor/agent.

Check?

www.valuetronics.com



PAN-A VII

Arrangement of this manual

This Operation Manual is made up of the following sections.

Preface

Describes all the models covered by this manual, as well as out-

lines the features of each model.

Chapter 1 "Setup"

This chapter describes the necessary procedure from unpacking

to preparation before use. Since details on installation location

and power supply are provided, be sure to read this chapter

before using the unit for the first time.

Chapter 2 "Before Using the Unit"

Before using the power supply, users are requested to thoroughly

understand the following units.

Chapter 3 "Basic Operation"

Describes the unit’s start-up function, protection circuit, and the

basic operations managed from the front panel of the unit.

Chapter 4 "Applied Operation"

Explains the remote control of the unit, and use of multiple num-

ber of power supply in combination to increase output capacity.

Chapter 5 "Names and Functions of Controls"

Provides an outline of the switches and terminals on the panels,

including their names and functions.

Read this chapter to learn the meanings of the  caution marks

indicated on the panels of the unit.

Chapter 6 "Maintenance"

Describes the daily inspection procedures and the adjustment

conducted when necessary. To remote-control the unit, such

adjustment is necessary. Follow the adjustment procedures

detailed in this chapter. The chapter also describes some symp-

toms of possible problems encountered during use of the unit,

along with appropriate remedies.

www.valuetronics.com



VIII PAN-A

Chapter 7 "Specifications"

Describes the electrical, mechanical and general specifications of

the unit.

www.valuetronics.com
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Preface

Outline of the manual

The PAN-A series is classified depending on output capacity. This

Operation Manual describes the PAN-A series, including the specific

types named below.

Fig.P-1 Models and types covered by this manual

POWER

1

1

PAN-A SERIES MODEL 175W

PAN16-10A, PAN35-5A,

PAN60-3A, PAN70-2.5A,

PAN110-1.5A, PAN160-1A

PAN-A SERIES MODEL 700W

PAN16-30A, PAN35-20A,

PAN60-10A, PAN70-8A,

PAN110-5A, PAN160-3.5A,

PAN250-2.5A

PAN-A SERIES MODEL 1000W

PAN16-50A, PAN35-30A,

PAN60-20A, PAN70-15A,

PAN110-10A, PAN160-7A,

PAN250-4.5A,PAN350-3.5A

PAN600-2A

PAN-A SERIES MODEL 350W

PAN16-18A, PAN35-10A,

PAN60-6A, PAN70-5A,

PAN110-3A, PAN160-2A
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P-2 PAN-A

Introduction of the products

The PAN-A series is an automatic constant voltage/constant current

shifting regulated DC power supply equipped with the phase control

pre-regulator. A series regulator system is used to assure low-noise

and stable output.

The PAN-A series are featured with the following points.

� The two distinctly visible LED display units on the front panel dis-

play output voltage, output current and various preset data.

� The output control potentiometer (for voltage and current preset-

ting) is of a 10-turns wire-wound design, and allows precise setting.

� For both the front and rear panels, the output terminals can be

equipped with a cover for safety.

� Using external voltage or external resistor, output voltage and cur-

rent can be remote-controlled.

For remote-control operations using an external voltage, you can

also perform adjustments output using the knob on the front panel.

� The remote control and remote sensing terminals use screwless ter-

minal boards, which facilitates wiring.

� Using the Kikusui power supply controller with the control board

allows you to construct an automatic tester and other systems.

� The PAN-A series uses a choke input smoothing circuit in the phase

control pre-regulator; input apparent power is less than for capaci-

tor input smoothing circuits, improving the power factor at low out-

puts.

� High-speed transient response of 50µs allows it to follow a sudden

load change.

� Carefully selected parts, improved circuit, and forced air cooling

heat dissipation combine to produce an excellent low temperature

drift of 100 ppm/°C (TYP value).
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� To protect a load from unexpectedly excessive voltage, the unit

includes a built-in OVP (over-voltage protection) circuit capable of

handling voltages 10 % - 110 % of the rated output voltage.

The OVP (over-voltage protection) circuit has a preset feature,

allowing you to check the OVP set voltage even when the unit is

being used.

With the above-mentioned features, PAN-A series units offers a wide

range of applications to laboratory experimental equipment, test

equipment for mass-production lines, power supply for aging, etc.

� Since this unit uses a phase control circuit for the pre-regula-

tor, output is superimposed with pulsive noise. Although the

noise level is kept a few tens of  mV, it may still cause some

problem with certain types of applications. Please study this

issue carefully before choosing which unit to use.

Option

The following optional accessories are available for rack mounting. 

� Rack mount frame RMF4M (Metric rack conforming to JIS standards)

RMF4 (Inch rack conforming to EIA standards)

� Blank panel BP2, BP4

� Bracket B22, B42, BH4M, BH4

�The unit is furnished with air intake ports for forced air

cooling. For rack mounts, therefore, we request that

you mount a blank panel of at least one panel wide*1

on the rack. 

For details on optional accessories, contact your Kikusui agent.

*1. One panel wide; JIS standard: 50 mm, EIA standard: 44.45

mm

NOTE

CAUTION
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P-4 PAN-A

MODEL 175W

Fig.P-2 Model 175W mounted into RMF4M/RMF4
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MODEL 350W/700W

Fig.P-3 Model 350W/700W mounted into RMF4M/

RMF4
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P-6 PAN-A

MODEL 1000W

Fig.P-4 Model 1000W with BH4M/ BH4 mounted on it
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Chapter 1 Setup

1.1 Checks during unpacking

When you unpack the product, make sure that you have all the parts

and that none have been damaged during transportation. If any parts

is damaged or missing, contact your Kikusui agent/distributor.

Accessories vary depending on the model.

MODEL 175W

Fig.1-1 Accessories (model 175W)

� We recommend that all packing materials be saved, in case

the product needs to be transported at a later date.

Guard cap 2 pcs.
GP01-PMC
[83130]

AC power cable

Operation manual
[Z1-002-322]

Auxiliary output
terminal cover
Cover:[P1-000-048]
Screw:[M3-112-019]

Rear output terminal cover
(Mount on the unit. )
[Q5-000-160]

The power cord that is provided varies  

depending on the destination for the product 

at the factory-shipment.

Plug: CEE7/7

[85-AA-0005]

Plug: NEMA5-15

[85-AA-0006]

or

Plug: CB1002

[85-10-0790]

or

 Part No. Z1-002-322, IA003361

Jul. 2004

PAN 16-10A

PAN 60-3A

PAN 110-1.5A
PAN 35-5A

PAN 70-2.5A

PAN 160-1A

PAN 16-18A

PAN 60-6A

PAN 110-3A
PAN 35-10A

PAN 70-5A

PAN 160-2A

PAN 16-30A

PAN 60-10A

PAN 110-5A

PAN 250-2.5A PAN 35-20A

PAN 70-8A

PAN 160-3.5A

PAN 16-50A

PAN 60-20A

PAN 110-10A

PAN 250-4.5A

PAN 600-2A PAN 35-30A

PAN 70-15A

PAN 160-7A

PAN 350-3.5A

175W
 MODEL350W

 MODEL700W
 MODEL

1000W
 MODEL

OPERATION MANUAL

Regulated DC Power Supply

PAN-A Series

NOTE
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1-2 PAN-A

MODEL 350W

Fig.1-2 Accessories (model 350W)

� We recommend that all packing materials be saved, in case

the product needs to be transported at a later date.

Guard cap 2 pcs.
GP01-PMC
[83130]

Operation manual
[Z1-002-322]

Auxiliary output terminal
cover
Cover:[P1-000-047]
Screw:[M3-112-019]

Rear output terminal cover
(Mount on the unit. )
[Q5-000-170]

AC power cable The power cord that is provided varies  

depending on the destination for the product 

at the factory-shipment.

Plug: CEE7/7

[85-AA-0005]

Plug: NEMA5-15

[85-AA-0006]

or

No Plug

[85-10-0680]

or

 Part No. Z1-002-322, IA003361

Jul. 2004

PAN 16-10A

PAN 60-3A

PAN 110-1.5A
PAN 35-5A

PAN 70-2.5A

PAN 160-1A

PAN 16-18A

PAN 60-6A

PAN 110-3A
PAN 35-10A

PAN 70-5A

PAN 160-2A

PAN 16-30A

PAN 60-10A

PAN 110-5A

PAN 250-2.5A PAN 35-20A

PAN 70-8A

PAN 160-3.5A

PAN 16-50A

PAN 60-20A

PAN 110-10A

PAN 250-4.5A

PAN 600-2A PAN 35-30A

PAN 70-15A

PAN 160-7A

PAN 350-3.5A

175W
 MODEL350W

 MODEL700W
 MODEL

1000W
 MODEL

OPERATION MANUAL

Regulated DC Power Supply

PAN-A Series

NOTE
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MODEL 700W

Fig.1-3 Accessories (model 700W)

� We recommend that all packing materials be saved, in case

the product needs to be transported at a later date.

Guard cap 2pcs.
GP01-PMC
[83130]

Operation manual
[Z1-002-322]

Auxiliary output
terminal cover
Cover:[P1-000-047]
Screw:[M3-112-019]

Rear output terminal cover
(Mount on the unit. )
[Q5-000-170]

AC power cable
(with cable clamp)

PAN35-20A
(with no plug)

PAN16-30A

PAN60-10A

PAN70-8A

PAN110-5A

PAN160-3.5A

PAN250-2.5A

 Part No. Z1-002-322, IA003361

Jul. 2004

PAN 16-10A

PAN 60-3A

PAN 110-1.5A
PAN 35-5A

PAN 70-2.5A

PAN 160-1A

PAN 16-18A

PAN 60-6A

PAN 110-3A
PAN 35-10A

PAN 70-5A

PAN 160-2A

PAN 16-30A

PAN 60-10A

PAN 110-5A

PAN 250-2.5A PAN 35-20A

PAN 70-8A

PAN 160-3.5A

PAN 16-50A

PAN 60-20A

PAN 110-10A

PAN 250-4.5A

PAN 600-2A PAN 35-30A

PAN 70-15A

PAN 160-7A

PAN 350-3.5A

175W
 MODEL350W

 MODEL700W
 MODEL

1000W
 MODEL

OPERATION MANUAL

Regulated DC Power Supply

PAN-A Series

Heavy object warning label:[A8-900-153]

(If necessary, attach to the product.)

CAUTION Do not attach to an area that would 

obstruct the intake or exhaust ports 

of this unit.

Cable:[85-10-0630]

Accompanying screwA:[M8-600-013]

Cable clamp:[P1-750-001]

Fastening plate:[D6-750-001]

Accompanying screwB:[M3-112-017]

Cable with plug

Accompanying screwA:[M8-600-013]

Cable clamp:[P1-750-001]

Fastening plate:[D6-750-001]

Accompanying screwB:[M3-112-017]

The power cord that is 

provided varies  depending on 

the destination for the product 

at the factory-shipment.

Plug: CEE7/7

[85-10-0660]

Plug: NEMA5-15

[85-10-0660]

NOTE
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MODEL 1000W

Fig.1-4 Accessories (model 1000W)

� We recommend that all packing materials be saved, in case

the product needs to be transported at a later date.

Guard cap 2 pcs.
GP01-PMC
[83130]

Operation manual
[Z1-002-322]

Auxiliary output terminal cover
(Not included for the PAN16-50A.)
Cover:[P1-000-047]
Screw:[M3-112-019]

Rear output terminal
cover (Mount on the unit.)

AC power cable

(with cable clamp)

PAN16-50A

PAN35-30A

PAN60-20A

PAN70-15A

PAN110-10A

PAN160-7A

PAN250-4.5A

PAN350-3.5A

PAN600-2A

[Q5-000-170]

 Part No. Z1-002-322, IA003361

Jul. 2004

PAN 16-10A

PAN 60-3A

PAN 110-1.5A
PAN 35-5A

PAN 70-2.5A

PAN 160-1A

PAN 16-18A

PAN 60-6A

PAN 110-3A
PAN 35-10A

PAN 70-5A

PAN 160-2A

PAN 16-30A

PAN 60-10A

PAN 110-5A

PAN 250-2.5A PAN 35-20A

PAN 70-8A

PAN 160-3.5A

PAN 16-50A

PAN 60-20A

PAN 110-10A

PAN 250-4.5A

PAN 600-2A PAN 35-30A

PAN 70-15A

PAN 160-7A

PAN 350-3.5A

175W
 MODEL350W

 MODEL700W
 MODEL

1000W
 MODEL

OPERATION MANUAL

Regulated DC Power Supply

PAN-A Series

Heavy object warning label

[A8-900-154]

(If necessary, attach to the product.)

CAUTION Do not attach to an area 

that would obstruct the 

intake or exhaust ports of 

this unit.

Cable:[85-10-0630]

Accompanying screwA:[M8-600-013]

Cable clamp:[P1-750-001]

Fastening plate:[D6-750-001]

Accompanying screwB:[M3-112-017]

NOTE
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1.2 Precautions for moving

To carry the unit, hold the handle as shown below. When moving the

unit for a short distance, to the next room, for example, carry it on a

wagon whenever available.

� For safety, check that the power switch is turned off.

� When transporting the product, be sure to use the

original packing materials.

� When packing the product, remove the power cable

and all other connection cables.

MODEL 175W

In the case of the model 175W, hold the handle located on the top.

Fig.1-5 Precaution for moving (model 175W)

MODEL 350W

In the case of the model 350W, the power transformer is located on

the left seen from the front, and the center of gravity of the unit is

deviated to the left. For carrying the unit, position the left side to be

bottom first as shown in Fig.1-6, and carry it with the handle.

Fig.1-6 Precaution for moving (model 350W)

WARNING

CAUTION

Hold the handle.

Hold the handle.Position the left side to the bottom.

www.valuetronics.com
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MODEL 700W

In the case of the model 700W, the power transformer is located on

the left seen from the front, and the center of gravity of the unit is

deviated to the left. For carrying the unit, take sufficient care.

� The weight of the model 700W exceeds 20 kg. To

prevent any danger, never carry the unit by one per-

son.

When moving the unit, two persons should hold the two locations at

the rear and front of the unit, respectively, as shown in Fig.1-7.

Fig.1-7 Precaution for moving (model 700W)

MODEL 1000W

In the case of the model 1000W, the power transformer is located on

the left seen from the front, and the center of gravity of the unit is

deviated to the left. For carrying the unit, take sufficient care.

� The weight of the model 1000W exceeds 30 kg. To

prevent any danger, never carry the unit by one per-

son.

� Holding the handles of the unit with the cable clamp

mounted can be difficult. Therefore, when moving the

unit, always remove the cable clamp and disconnect

the AC power code. 

� Before placing the unit upright, always remove the

cable clamp and AC power code; otherwise, the

clamp may be damaged.

WARNING

Two persons should hold the two locations 

at the rear and front of the unit.

WARNING

CAUTION

www.valuetronics.com
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To carry the unit, hold handles on the front panel and rear panel with

two persons or more, or stand the unit as shown in Fig.1-8, and hold

handles on the front panel with two persons. After moving, quickly

place the unit with its bottom underneath.

Fig.1-8 Precaution for moving (model 1000W)
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Hold the handles.

Hold the handles.

Remove the cable clamp and AC 

power cable from the rear panel 

before moving the unit.

To carry the unit in a 

horizontal position, two or 

more persons should hold 

the handles in four places.

To carry the unit in an upright 

position, the front panel handles 

should be held by two persons.  

Do not leave the unit in the 

upright position.

Remove the cable clamp and AC 

power cable from the rear panel.

To prevent damage to the 

auxiliary terminal cover, avoid 

placing on the front panel.

www.valuetronics.com
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1.3 Precautions for installation

Be sure to observe the following precautions when installing the unit.

■ Do not use the unit in a flammable atmosphere.

To prevent explosion or fire, do not use the unit near alcohol or thin-

ner, or in an atmosphere containing such vapors. 

■ Avoid locations where the unit is exposed to high tempera-

ture or direct sunshine.

Do not locate the unit near a heater or in areas subject to drastic tem-

perature changes.

Operation temperature range: 0 °C to 40 °C (32 °F to 104 °F)

Storage temperature range: -10 °C to 60 °C (14 °F to 140 °F)

■ Avoid locations of high humidity.

Do not locate the unit in high-humidity locations, i.e., near a boiler,

humidifier, water supply, etc.

Operation humidity range: 10 % to 90 % RH

Storage humidity range: 0 % to 90 % RH

Dew condensation may take place even in the operation humidity

range. In such a case, do not use the unit until the dew dries up com-

pletely.

■ Do not place the unit in a corrosive atmosphere.

Do not install the unit in a corrosive atmosphere or one containing

sulfuric acid mist, etc. This may cause corrosion of various conduc-

tors and imperfect contact with connectors, malfunction and failure,

or in the worst case, a fire.

Modification may allow the unit to cope with such an atmosphere. If

the unit is to be used in such an atmosphere, contact your Kikusui

agent.

■ Do not locate the unit in a dusty location.

Otherwise, this may result in electrical shock or fire.

■ Do not use the unit where ventilation is poor.

The unit employs a forced air cooling system. Air is taken in from

intake ports located on the unit's sides and front, and is exhausted

from the rear. Prepare sufficient space around the unit so that the

intake ports and exhaust port are always completely unobstructed. 

Do not install the unit with its front panel positioned upward or

downward.

www.valuetronics.com
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■ Do not install the unit along a tilted section of floor or in a

location subject to vibrations.

If placed on a non-level surface or in a location subject to vibration,

the unit may fall, resulting in damage and injury.

■ Do not use the unit in locations affected by strong mag-

netic and/or electric fields.

Operation in a location subject to magnetic or electric fields may

cause the unit to malfunction resulting in electrical shock or fire.

1.4 Connecting the AC power code

Connect the AC power code to an AC power source specified for the

unit. A seal is attached to the rear panel indicating the rated input. See

Fig.1-9.

This product is an equipment of IEC Overvoltage Category II

(energy-consuming equipment supplied from the fixed installation).

Fig.1-9 Rear panel (model 350W)

� Do not use the AC power code provided with the product as a

AC power code for other instruments. 

MODEL 175W/350W

�  In an emergency, the AC power cord with a plug may be used

to disconnect the product from the AC line in an emergency.

Connect the plug to an easily accessible outlet so that the plug

can be removed from the outlet at any time. Be sure to allow

enough space around the outlet.

CONTROL 

SENS 

ON 
OFF 

S 

S 

1 

2 

7 

8 

13 

14 

19 

OUTPUT 

AC  IN 

FUSE

AC  INPUT
100V  50/60Hz

REPLACE  ONLY  WITH
SAME  TYPE  AND

RATINGS  OF  FUSE. 

WARNING

10A  125V/250V

WEIGHT     Kg

MAX     VA

AC IN connector

NOTE

www.valuetronics.com
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MODEL 700W/1000W

�  In an emergency, the POWER switch of the models 175W

and 1000W may be used to disconnect the product from the

AC line in an emergency. Be sure to allow enough space

around the outlet so that the POWER switch can be turned off

at any time.

Connecting procedure of PAN-A series side

 MODEL 175W/350W

1. Insert the supplied AC power code into the AC IN connec-

tor on the rear panel.

www.valuetronics.com
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 MODEL 700W/1000W

� To avoid electric shock, first connect the cable to the

AC IN terminal board before connecting it to the

power source.

� Inside the unit, protective circuits including input

fuses are connected in order to meet the input termi-

nal rating. Confirm that the wires of the specified

color are connected to the corresponding terminals

(L, N, and  (GND)).

1. Connect the supplied AC power code to the terminal board

as shown in Fig.1-10.

Fig.1-10 Connection of AC power code

� Fig.1-10 shows the connections on the model 700W. Connec-

tions on model 1000W can be performed in the same manner. 

WARNING

CAUTION

Cable clamper

(Not included for Model 

175W and 350W.)

N 
L 

 (GND)

AC IN 
terminal board

N: White or Blue

L: Black or Brown

Fastening plate

Fastening plate

Attach a covered part of 
the AC power cable with 
a fastening plate.

(GND): Green or Green/Yellow

Screw size: M4

NOTE

www.valuetronics.com
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Connecting procedure of AC power source side

 MODEL 175W/350W/700W(Except PAN35-20A)

1. Insert the plug of the AC power code into an outlet.

■ If the supplied AC power code has no plug: 

Models that have had their rated inputs changed according to a fac-

tory option, i.e., those other than 100 V AC input models, may come

with no plugs. Attach a suitable plug to the AC power code, then con-

nect the cable to the outlet.

� Inside the unit, protective circuits including input

fuses are connected in order to meet the input termi-

nal rating. When attaching a plug to the AC power

code, refer to Fig.1-11 and confirm that the wires of

the specified color are connected to the correspond-

ing terminals (L, N, and (GND)). (This connection

must be performed by qualified personnel.)

CAUTION

www.valuetronics.com
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PAN35-20A(MODEL 700W)/MODEL 1000W

� 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 code.

� Inside the unit, protective circuits including input

fuses are connected in order to meet the input termi-

nal rating. Confirm that the wires of the specified

color are connected to the corresponding terminals

(L, N, and (GND)). 

� For applying power, use the AC power cord provided with the

product. Connection of the AC power code to the switchboard

must be carried out by qualified personnel. 

1. Attach crimp terminals to the wires of the AC power code.

2. Turn OFF the switch on the switchboard.

3. Connect the AC power code to the switchboard.

Fig.1-11 AC power code (AC power source side)

WARNING

CAUTION

NOTE

N: White or blue

L: Black or Brown

(GND): Green or Green/Yellw

www.valuetronics.com
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1.5 Grounding

� Improper or no grounding may cause electrical

shock.

� Connect the ground terminal to electrical ground

(safety ground).

    MODEL 175W/350W/700W(Except PAN35-20A)

Connect the AC power code to a grounded 3-pin outlet.

PAN35-20A(MODEL 700W)/MODEL 1000W

In the case of the PAN35-20A and the models 1000W, securely con-

nect the (GND) wire of the power cable to the ground terminal on

the switchboard.

WARNING

www.valuetronics.com
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Chapter 2 Before Using the Unit

Before using the unit, users are requested to thoroughly understand

the following matters.

2.1 Inrush current

An inrush current may flow when the POWER switch is turned on.

See Table 2-1. If you are planning to use several sets of the unit in a

system, and to turn on the POWER switches at the same time, check

that the AC power source or the switchboard is of sufficient capacity.

Keep 3 seconds or longer interval between ON and OFF of the

POWER switch. Repeated ON/OFF at a shorter interval may cause

inrush current and shorten the service lives of the input fuse and

power switch.

Table 2-1 Inrush current of each model

2.2 Negative voltage

When the OUTPUT switch's OFF or the OUTPUT switch turn ON as

the CURRENT control is turned fully counter-clockwise, a negative

voltage of approx. 0.6 V is generated.

Affected by this negative voltage, approx. 10 mA reverse current

flows to the load. In cases where the load will be affected by such a

reverse current, carefully check the suitability of the application.

After altering the output voltage offset by an external remote control

or other means, always make readjustments according to the instruc-

tions provided in "6.3 Adjustment".

Model 

175W

Model 

350W

Model 

700W

Model 

1000W

Peak current range 100 A to 

150 A

140 A to 

200 A

300 A to 

400 A

450 A to 

550 A

Half-amplitude level 5 ms 5 ms 5 ms 5 ms

www.valuetronics.com
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2.3 Output terminals on the front panel

The output terminals on the front panel are auxiliary output terminals.

These terminals, however, may not satisfy the given specifications of

the unit.

The PAN16-50A has no output terminals on the front panel.

2.4 Load

Note that the output may become unstable when one of the following

loads is connected.

2.4.1 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, therefore, a

peak may exceed the preset current value. In such a case, the unit is

instantaneously put into constant-current operation mode, and the

output voltage drops accordingly. If you look carefully, you will see

the constant current (CC) indicator light up dimly.

For such a load, a larger value should be preset for the constant cur-

rent, or the current capacity should be increased.

Fig.2-1 Load current with 

peak value

Fig.2-2 Pulse-shaped load 

current

Constant current preset value

Meter indication value
(mean value)

Constant current preset 
Meter indication value
(mean value)
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2.4.2 When a 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.

As a remedy, connect a resistor RD as shown in Fig.2-3 to bypass the

reverse current. However, the amount of current to the load decreases

by Irp.

Fig.2-3 Remedy for regenerative load

� For the resistor RD, select a resistor of the rated

power (allowing sufficient margin). If a resister of

insufficient rated power is used in the circuit, it may

burn out.

IOUT

RDEO

– +

0

-IO

+IO

Irp

RD[
EO[V]

      Irp[A]

RD: Reverse current bypass 

 dummy load

EO: Output voltage

Irp: Max. reverse current

Equivalent circuit of the unit Regenerative load

L
o

ad

O
u

tp
u

t 
cu

rr
en

t
w

av
ef

o
rm

Reverse current

CAUTION
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2.4.3 In case of load with accumulated energy, such 
as batteries

Connecting a load with accumulated energy, such as a battery, to the

output of the unit may cause a large current to flow from the load

through the internal output control circuit protection diode to the

internal capacitor. Such currents may damage the internal compo-

nents of the unit, and reduce the life of the load.

As a remedy, connect a reverse-current-prevention diode D between

the unit and the load as shown in Fig.2-4. In this case, however, the

unit cannot be used in combination with remote sensing units.

Fig.2-4 Measures against load with accumulated 

energy

� To protect the unit and the load, select the reverse-

current-prevention diode D according to the following

standard.

1. Reverse voltage withstand capacity: Minimum of

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 account of heat generation from the

diode D. The diode may burn unless adequately dis-

sipated.

D

The unit Load with 
accumulated energy

D: Reverse-current-
 prevention diode

CAUTION
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2.5 CV power supply and CC power supply

The unit is capable of both constant voltage and constant current

operation. This section describes these operations.

The ideal constant voltage power supply has zero output impedance

at all frequencies and maintains a definite constant output voltage

with respect to variations in load current. The ideal constant current

power supply has infinite output impedance at all frequencies and

compensates for load resistance variation by changing the voltage to

maintain a constant output current.

However, the output impedance of an actual constant voltage or con-

stant current power supply is neither zero nor infinite, and they have a

definite frequency response. In addition, maximum voltage or maxi-

mum current constraints on output are a factor, leaving these power

supplies unable to maintain constant voltage or current with respect

to all changes in load current or load resistance.

Basic operations of the constant voltage (CV) and constant 

current (CC) modes

The following describes the relationship between the basic operations

in constant voltage (CV) and constant current (CC) modes and 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, maxi-

mum rated output current of 10 A) as a model. 

Fig.2-5 Ideal Constant 

Voltage Power Supply

Fig.2-6 Ideal Constant 

Current Power Supply

Output current Io Output current Io 

0 0

Constant

Constant

O
u

tp
u

t 
v
o

lt
ag

e 
E

o
 

O
u

tp
u

t 
v
o

lt
ag

e 
E

o Eo

Io Io

Eo
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■ Connecting a 10 Ω resistive load

A resistive load of 10 Ω is connected to the output terminals of the

power supply and the output current limit is set to 5 A. In this condi-

tion, output voltage is raised gradually from 0 V. 

In this case, the power supply operates in the constant voltage (CV)

mode. The output current increases as the output voltage increases,

and when the output voltage reaches 50 V (that is, the output current

has reached 5 A), the output voltage no longer increases beyond 50 V

even if you attempt to raise it. This is because the output current is

limited to the 5 A set at the beginning of operations, causing the

power supply to switch to the constant current (CC) operation mode.

In this way, the power supply automatically moves from the constant-

voltage to constant current operation to prevent an overcurrent from

flowing. (The point at which the operation modes switch 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 5A to 9A in Fig.2-7, a voltage of up to 90V can be

output.

■ Connecting a 4 Ω resistive load

Let's assume a case in which a load resistance of 4 Ω is used. The

output current limit is regarded as the rated maximum output current.

When you increase the output voltage from 0 V, the output current

reaches the power supply's maximum current rating when the output

voltage reaches 40 V; the power supply cannot output a voltage above

40V with the maximum current flowing. This is its limit, even though

the power supply is not yet generating half its output capacity in

terms of power.

If you wish to increase the output voltage further, another power sup-

ply needs to be connected in parallel to the relevant unit, or the initial

unit needs to be replaced by a model having larger current capacity.

Particularly for loads into which a transient 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 within the rated output current, the current

capacity needs to be raised. 
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■ Connecting a 25 Ω resistive load

We consider a case of using a load resistance of 25 Ω. In this case,

when the output current limit is set to 4 A or more, the power supply

is capable of outputting voltages from 0 V to the rated maximum out-

put voltage while in constant voltage operation mode. In this load

condition, the output voltage limit is the rated maximum output volt-

age (for these conditions) and the output current is gradually

increased from 0 A. At this time, the power supply is operating in the

constant current (CC) operation mode. The power supply increases

the output voltage in order to source the current setting. When the

output voltage reaches the supply's maximum rated output of 100 V,

no more current can be sourced to this load, regardless of the current

setting.

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 where a transient surge voltage is generated, the

voltage must be set so that the surge voltage does not reach (or

exceed) the voltage limit.

Fig.2-7 Constant Voltage Operation and Constant 

Current Operation
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Area where voltage 
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2.6 Output Terminal Isolation

� Be sure to securely connect the output terminal to

the chassis terminal using the short bar provided.

Possible electric shock may lead to death or injury.

� 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.

� 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.2-9, the out

put is short-circuited (which can cause accidents).

■ The output terminal is insulated

The output terminal of the power supply is insulated from the chassis.

By connecting the GND wire of the power cord to the ground termi-

nal of the switchboard, the chassis of the power supply is set to

ground potential as shown in Fig.2-8.

WARNING

CAUTION

www.valuetronics.com
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■ When the output terminal is not grounded

The cable and load that are connected to the output terminal (includ-

ing the sensor terminal) must have an insulation capacity that is

greater than the isolation voltage*1 of the power supply with respect

to the chassis.

In addition, cables and devices that are connected to the following

pins must also have an insulation capacity that is greater than the iso-

lation voltage of the power supply.

� Pins 1 to 19 on the control terminal board on the rear panel.

This is because the above pins are at approximately the same electri-

cal potential as the positive output terminal of the power supply.

Fig.2-8 When the output terminal is not grounded

*1. Maximum allowed voltage that appears across the output ter-

minal of the power supply unit and the protective conductor

terminal (chassis terminal).

For details on the isolation voltage of each model, see Chap-

ter 7 "Specifications".
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■ When the negative output terminal is connected to the

chassis terminal

As shown in Fig.2-9, the negative output terminal will be at ground

potential. Consequently, the cable and load that are connected to the

output terminal (including the sensor terminal) must have an insula-

tion capacity that is greater than the maximum output voltage of the

power supply with respect to the chassis.

In addition, cables and devices that are connected to the following

pins must also have an insulation capacity that is greater than the

maximum output voltage of the power supply.

� Pins 1 to 19 on the control terminal board on the rear panel.

■ When the positive output terminal is connected to the

chassis terminal

Since the positive output terminal will be at ground potential, the out-

put will be negative with respect to the chassis. Cables and load that

are connected to the output terminal must have an insulation capacity

that is greater than the maximum output voltage of the power supply

with respect to the chassis.

In addition, cables and devices that are connected to the following

pins must also have an insulation capacity that is greater than the

maximum output voltage of the power supply with respect to the neg-

ative output terminal.

� Pins 1 to 19 on the control terminal board on the rear panel.

www.valuetronics.com
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Fig.2-9 When the negative output terminal is 

grounded

In summary, connect either output terminal to the chassis terminal for

safety reasons unless your application requires the output terminal to

be floating. Moreover, the output ripple may become large if the out-

put terminal is not connected to the chassis terminal. The specifica-

tions of the power supply assume that the negative output terminal is

connected to the chassis terminal.
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Chapter 3 Basic Operation

This chapter describes the basic operations that you can perform from

the front panel.

3.1 Turning on the power

Before turning on the POWER switch, always check the status of the

OUTPUT switch. Push in the OUTPUT switch to turn it on, and

release it to turn it off.

� If the POWER switch is turned on while the OUTPUT

switch remains on, a preset voltage or current is sup-

plied to the load.

� If the POWER switch is turned on while the OUTPUT switch

remains on, AC ripple components may be superimposed at

startup depending on the operation speed of the phase control

circuit and the status of the load. Even when the OUTPUT

switch is turned on after a power input, AC ripple compo-

nents may be superimposed on the waveform at startup. This

may occur if the input line has an excessively high impedance

or if the input voltage is too low.

� When the remote sensing function is not being used, be sure

to turn off the SENS switch. Turning on the SENS switch can

cause difference between output voltage and display.

CAUTION

NOTE

www.valuetronics.com
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Turning on the power procedure

1. Check that the POWER switch is turned off.

2. Check that the OUTPUT switch is turned off.

3. Open the front sub-panel cover of the control panel to con-

firm that all control switches (S1 to S5) are off. 

4. Check that the SENS switch on the rear panel is off.

5. Check that the AC power code is correctly connected.

6. Turn on the switch on the switchboard which supplies

power to the unit, or connect the AC power code plug to a

outlet.

7. Turn on the POWER switch.

The LED on the control panel lights up.

8. While pressing the LIMIT switch, and turn the VOLTAGE

control knob; check that the output voltage can be preset in

a range from zero to the rated output voltage value.

9. While pressing the LIMIT switch, and turn the CURRENT

control knob; check that the output current can be preset in

a range from zero to the rated output current value.

Now, the unit is ready for use.

www.valuetronics.com
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Fig.3-1 Control panel

OUTPUT LIMIT

A V
PRESET OVP

CC CV

ALM

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5 
OVP 11 ON

OFF

LIMIT
switch

OUTPUT
switch

VOLTAGE
control
knob

CURRENT
control
knob

Front sub-panel
cover

Control
switch

Hold the right and left edges of the sub-panel between your fingers 

and open the front sub-panel cover towards you.
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3.2 Basic operation

There are two different modes for the unit: constant voltage (CV)

mode, and the constant current (CC) mode. Before starting to use the

unit, determine which mode is to be employed, and select the proce-

dure suitable for the selected operation mode.

� To protect the load, preset the OVP trip point for

either operation mode.

3.2.1 OVP (Over Voltage Protection) trip point preset-
ting

The overvoltage protection (OVP) function protects a load from

unexpectedly high voltage. If the OVP function is activated, the

"ALM" (alarm) LED on the control panel lights up, and output is shut

down. To release the alarm, turn off the OUTPUT switch and turn on

the POWER switch again. In this case, lower the output voltage pre-

set value. Otherwise, the OVP function is re-activated when the

OUTPUT switch is turned on.

� The OVP trip point is factory-preset to approx. 110 %

of the rated output voltage of the unit. When using

the unit, preset to an OVP trip point suitable for the

load.

� To turn on the POWER switch again after OVP has been acti-

vated, wait for at least 3 seconds after cutting off the output,

then turn on the POWER switch. Otherwise, the output cut-

off circuit may remain latched, disabling the output.

� If the OVP function is activated, the 700W and 1000W mod-

els turn off the POWER switch when output is shut down.

CAUTION

CAUTION

NOTE

www.valuetronics.com
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Presetting the OVP trip point 

� After presetting the OVP trip point, be sure to check

that the OVP function works at the preset voltage

(Procedure 4 to 6). For checking, it is necessary to

output an actual voltage. Therefore, first check that

no load is connected, and proceed with the following

procedure.

1. Turn off the OUTPUT switch.

2. Turn on the POWER switch.

3. While presetting the PRESET OVP switch, turn the OVP

variable resistor with a Phillips-head screwdriver, and pre-

set to the over voltage against which the load is to be pro-

tected.

4. Turn the VOLTAGE control knob fully counter-clockwise. 

5. Turn on the OUTPUT switch.

6. Gradually turn the VOLTAGE control knob clockwise, and

check that the "ALM" (alarm) LED lights up and the output

is shut down when the output voltage has reached the pre-

set OVP voltage.

7. Turn the VOLTAGE control knob fully counter-clockwise

again. 

8. Turn off the OUTPUT switch.

9. Turn off the POWER switch. (175W, 350W only)

Now, the OVP trip point presetting is completed.

CAUTION

www.valuetronics.com
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3.2.2 Using as a constant voltage power supply

� For safety, turn off the POWER switch when connect-

ing the load.

1. Check that the OUTPUT switch is turned off.

2. Turn on the POWER switch.

3. While pressing the LIMIT switch, preset the requested cur-

rent by turning the CURRENT control knob.

� The LIMIT switch simply displays the present voltage and

current settings. It has no memory feature.

4. While pressing the LIMIT switch, preset the requested volt-

age by turning the VOLTAGE control knob.

5. Turn on the OUTPUT switch.

The "CV" LED lights up on the control panel to indicate that the

unit is in constant voltage mode.

� For the loads listed below in which sudden voltage

application is undesirable, follow procedure 1 to 3

above, then follow procedure 4 to 6 below.

a. Loads of unknown resistance

b. Loads whose resistance varies over a wide range

c. Loads of large inductance

4. Turn the VOLTAGE control knob fully counter-clockwise. 

5. Turn on the OUTPUT switch.

6. Turn the VOLTAGE control knob slowly to raise voltage

gradually.

The "CV" LED lights up on the control panel to indicate that the

unit is in constant voltage mode.

WARNING

NOTE

CAUTION
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3.2.3 Using as a constant current power supply

� For safety, turn off the POWER switch when connect-

ing the load.

1. Check that the OUTPUT switch is turned off.

2. Turn on the POWER switch.

3. While pressing the LIMIT switch, preset the requested volt-

age by turning the VOLTAGE control knob.

� The LIMIT switch simply displays the present voltage and

current settings. It has no memory feature.

4. While pressing the LIMIT switch, preset the requested cur-

rent by turning the CURRENT control knob.

5. Turn on the OUTPUT switch.

If a load is connected, the "CC" LED lights up on the control

panel showing that the unit is in constant current mode.

� If no load is connected, or if the load current level is too low,

the unit shifts to constant voltage mode, the "CV" LED lights

up. For more information, see "2.5 CV power supply and CC

power supply".

� For the loads listed below in which sudden current

application is undesirable, follow procedure 1 to 3

above, then follow procedure 4 to 6 below.

a. Loads of unknown resistance

b. Loads whose resistance varies over a wide range

c. Loads of large inductance

4. Turn the CURRENT control knob fully counter-clockwise. 

5. Turn on the OUTPUT switch.

6. Turn the CURRENT control knob slowly to increase current

gradually.

The "CC" LED lights up on the control panel to indicate that the

unit is in constant current mode.

WARNING

NOTE

NOTE

CAUTION
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3.3 Connecting load

� The output terminals of this unit are found in two locations,

on the rear panel and the front panel. The terminals on the

front panel, however, are for auxiliary purposes and may not

satisfy the specified performance.

� Usually, connect the chassis ground terminal (⊥) on the front

panel to a - (neg.) output terminal or + (pos.) output terminal

using the shorting bar.

� The PAN16-50A has no output terminal on the front panel.

The shorting bar to connect the output terminal to the chassis

ground terminal (⊥) is mounted output terminals on the rear

panel.

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, they will carry the maximum current even if a load is short

circuited.

The allowable current of a wire is determined by the maximum

allowable temperature of the cable insulation, which in turn is gov-

erned by a current-caused resistance loss, ambient temperature, and

thermal resistance to the outside. The allowable currents in Table 3-1

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 tem-

perature of 30 °C. If the condition is such that PVC wires with lower

heat-resistant temperature are used, ambient temperature reaches

more than 30 °C, or the wires are bundled, resulting in low heat radi-

ation, the current capacity needs to be reduced.

Based on this consideration, it is better to make heat radiation as great

as possible to let a larger current flow, as long as wires having the

same heat-resistant temperature are used. For measures against noise

in the load cables, installing the + (pos.) and - (neg.) output lines side

by side or bundling them together is more effective against unneces-

sary noise. The Kikusui-recommended currents shown in Table 3-1

are allowable current values that have been reduced in consideration

of potential bundling of load cables. Use these values as a guideline

when installing load wires.

NOTE

www.valuetronics.com
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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 PAN-A series power supplies have a sensing function that com-

pensates for this voltage drop. Compensation of up to approximately

0.6 V is available for a single line. If voltage drop exceeds this level,

wires having a greater sectional area should be used.

Table 3-1 Nominal Cross-sectional Areas of Cables and 

Allowable Currents

Withstand voltage of load cables

For load cables, use cable with a higher voltage rating than the isola-

tion voltage of a PAN-A series power supply. 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 be caused. 

Nominal 

cross-sectional 

area [mm2]

AWG (Reference 

cross-sectional 

area) [mm2]

Allowable 

current*1 [A]

(Ta = 30 °C)

*1.  Excerpts from Japanese laws related electrical equipment

Current 

recommended 

by Kikusui [A]

0.9 18 (0.82) 17 4

1.25 16 (1.31) 19 6

2 14 (2.08) 27 10

3.5 12 (3.31) 37 -

5.5 10 (5.26) 49 20

8 8 (8.37) 61 30

14 6 (13.3) 88 50

22 4 (21.15) 115 80

30 2 (33.62) 139 -

38 1 (42.41) 162 100

50 1/0 (53.49) 190 -

60 2/0 (67.43) 217 -

80 3/0 (85.01) 257 200

100 4/0 (107.2) 298 -

125 - - 344 -

150 - - 395 300

200 - - 469 -

www.valuetronics.com
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Using the auxiliary output terminals on the front panel

� For safety, turn off the POWER switch when connect-

ing the load.

 � After connecting the load cable, mount the auxiliary

output terminal cover. To mount the auxiliary output

terminal cover, see "3.4 Mounting the auxiliary output

terminal cover".

� To assure a good connection of the load cable to the

output terminals, use crimped terminals.

The PAN16-50A has no auxiliary output terminals on the front panel.

Fig.3-2 Connection to the auxiliary output terminals 

on the front panel

WARNING

CAUTION

+-
0 - 5V 10A

Auxiliary output terminal

Screw size: M6 (model 175W)

 M8 (model 350W/700W/1000W)

Crimped terminal on the load cable

Connect the chassis ground terminal ( ) to either 

the - (neg.) terminal or + (pos.) terminal.

Screw size: M3 (model 175W)

 M4 (model 350W/700W/1000W)

www.valuetronics.com
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Using the OUTPUT terminal board on the rear panel

� For safety, turn off the POWER switch when connect-

ing the load.

� After connecting the load cable, mount the rear out-

put terminal cover.

� To assure a good connection of the load cable to the

output terminals, use crimped terminals.

For the model 175W user, see Fig.3-3.

For the model 350W, 700W, or 1000W user, see Fig.3-4.

MODEL 175W

Fig.3-3 Connection to the OUTPUT terminal board on 

the rear panel (model 175W)

As shown in Fig.3-3, lay load cables at the left of the OUTPUT termi-

nal board, as seen from the rear panel.

WARNING

CAUTION

When the terminal board is 
not used, fix the terminal 
cover using the lower hole.

OUTPUT
terminal board

OUTPUT
terminal board

Crimped terminal 
on the load cable

Screw size: M4

www.valuetronics.com
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MODEL 350W/700W/1000W

Fig.3-4 Connection to the OUTPUT terminal board on 

the rear panel

 (model 350W/700W/1000W)

As shown in Fig.3-4, lay load cables at the right of the OUTPUT ter-

minal board, as seen from the rear panel.

� The shape of the rear output terminal cover of the PAN16-

50A is different from that shown in Fig.3-4.

When the terminal board is 
not used, fix the terminal 
cover using the upper hole.

OUTPUT
terminal
board

OUTPUT
terminal
board

Crimped terminal 
on the load cable

Screw size: M4 (model 350W/700W/1000W)

 M5 (PAN16-50A only)

NOTE
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3.4 Mounting the auxiliary output terminal 

cover

The unit is provided with a front auxiliary output terminal cover.

Mount the cover when the unit is to be used.

The PAN16-50A has no auxiliary output terminals on the front panel.

� The output electrode on the auxiliary output terminal

is uncovered. To prevent electric shock, always

install an auxiliary output terminal cover on the termi-

nal, even if the terminal is not in use.

� To mount the cover, be sure to use the screws sup-

plied. Other screws, if of an incorrect length, may

contact some internal part of the unit.

Fig.3-5 Mounting the auxiliary output terminal cover

WARNING

CAUTION

www.valuetronics.com



3-14 PAN-A

3.5 Fixing output presetting

The unit includes VOLTAGE and CURRENT control knobs; in order

to make them mechanically fixed or semi-fixed, guard caps are sup-

plied with the unit. Use them if output presetting is seldom necessary.

Using the guard caps

1. Check that the OUTPUT switch is turned off.

2. Turn on the POWER switch.

3. While pressing the LIMIT switch, preset the output level

(voltage and/or current) to a desired value. Here, a rough

presetting is acceptable.

4. Pull out the VOLTAGE and/or CURRENT control knob(s)

without turning it.

5. While pressing the LIMIT switch, use a flat-head screw-

driver, and preset the output to a desired value.

■ To fix presetting

6. Push in the guard cap, instead of the removed knob.

7. Press the LIMIT switch again to confirm the presetting is

not changed.

■ To semi-fix presetting

6. As shown in Fig.3-6, pierce the guard cap top with a Phil-

lips-head screwdriver.

7. Push in the guard cap, instead of the removed knob. 

Since the guard cap is pierced, the output level may be readjusted

using a flat-head screwdriver.

� If you intend to re-install the knob, keep it in a safe place.

There is a metal fitting inside the knob's bushing that engages

with the axis of a variable resistor (see Fig.3-7). Even when

you remove a knob, this metal fitting does not usually come

off the knob. However, if it does come off, place it inside the

knob's bushing.

NOTE

www.valuetronics.com
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Fig.3-6 Mounting the guard cap

Fig.3-7 Metal Fitting inside the Bushing

Work on a firm stand.

To semi-fix

To fix

Pierce this surface with a 
Phillips-head screwdriver.

Metal

www.valuetronics.com
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Re-mounting the control knob

There is a slot on the end of the shaft of the output preset variable

resistor. Mount the knob so that it engages the slot to prevent the knob

from turning freely. Follow the procedure described below.

1. Check that there is a metal fitting inside the knob's bushing.

2. Remove the guard cap pressing the two locking mecha-

nisms.

3. Press in the knob till it softly touches the shaft of the vari-

able resistor.

4. Using gentle force, turn the knob fully counter-clockwise.

5. Pressing the knob, turn it further counter-clockwise until it

settles in deeply, and the knob and shaft are engaged.

Fig.3-8 Removing the guard cap

Locking mechanism

www.valuetronics.com
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Chapter 4 Applied Operation

Use of the CONTROL terminal board on the rear panel allows the

unit to perform remote sensing, external output control, parallel oper-

ation, and series operation.

� To avoid electric shock, for remote sensing lines and

control lines, use wires with a rated voltage higher

than the isolation voltage of the unit. If you cannot

obtain such wires, protect the wires by using insula-

tion tubes with a withstand voltage higher than the

isolation voltage of the unit.

4.1 CONTROL terminal board

This section describes the procedure for connecting wires, and pre-

cautions when using the CONTROL terminal board.

■ Wires and tools required for connection

1.Wires

As shown in Fig.4-1, the CONTROL terminal board has two

types of terminals, which use different wires. 

Group A (No. 2 to 19 terminals) 

Single wire: φ0.32 to φ0.65 (AWG28 to AWG22) 

Twisted wire: 0.08 mm2 to 0.32 mm2 (AWG28 to AWG22) 

Group B (-S, +S, and No. 1 terminal) 

Single wire: φ0.4 to φ1.2 (AWG26 to AWG16) 

Twisted wire: 0.3 mm2 to 1.25 mm2 (AWG22 to AWG16)

(Bare wire diameter: φ0.18 or more) 

2.Screwdriver 

Axis diameter: φ3 

End width: 2.6 mm

3. Wire stripper 

One suitable for the wires described above 

WARNING

www.valuetronics.com
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Table 4-1 Alignment on CONTROL terminal board

Expres-

sion on the

Signal 

name

Description Expression on the 

CAUTION label

No. panel

19 19 NC No connection 19 NC

18 � NC No connection 18 NC

17 �
MASTER 

OUT

Master unit output for master-slave con-

trol parallel connection
17 MASTER OUT

16 �
MASTER 

COM

Master unit common line for master-

slave control parallel connection
16

MASTER 

COM

15 �
SLAVE IN 

1

Slave unit input for master-slave control 

parallel connection
15 SLAVE 1

14 14
SLAVE

 COM 1

Slave unit common line for master-

slave control parallel connection
14

COM 

(SLAVE 1)

13 13
SLAVE IN 

2

Slave unit output for master-slave con-

trol parallel connection
13 SLAVE 2

12 �
SLAVE 

COM 2

Slave unit common line for master-

slave control parallel connection
12

COM

 (SLAVE 2)

11 �
OUTPUT 

ON/OFF

Output ON/OFF control
11 OUT 

ON/OFF
10 �  A COM*1

*1. A COM is connected to the + (pos.) terminal inside.

Common line for internal control circuit 10

9 �
CC R

 CONT IN

Input for output current control using 

external resistor
9

 CC-R

8 8
CC R 

CONT OUT

Output for output current control using 

external resistor
8

7 7
CC V 

CONT

Input for output current control using 

external voltage
7

 CC-V

6 � A COM*1 Common line for internal control circuit 6

5 �
CV R 

CONT IN

Input for output voltage control using 

external resistor
5

 CV-R

4 �
CV R 

CONT OUT

Output for output voltage control using 

external resistor
4

3 �
CV V 

CONT

Input for output voltage control using 

external voltage
3

 CV-V

2 2 A COM*1 Common line for internal control circuit 2

1*2

*2. PAN350-3.5A/PAN600-2A (1000W model), terminal No. 1 does not exist.

1
SERIES 

SIG OUT

Signal output for master-slave control 

series connection
1 SERIES SIG

+S +S SENSING + Positive input for remote sensing 

-S -S SENSING - Negative input for remote sensing 

www.valuetronics.com



PAN-A 4-3

C
h
a
p

.4
A

p
p

lie
d

 O
p

e
ra

ti
o

n
1

Fig.4-1 CONTROL terminal board

Connecting procedure

� Never attempt to connect wires to the control terminals

while the POWER switch turned on. This may result in

electric shock or damage to the internal circuitry.

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

S 

S 

1 

2 

7 

8 

13 

14 

19 

Group A Group A

Group B Group B

Applicable wires

Group A (No. 2 to 19 terminals) 
 Single wire: 0.32 to 0.65 (AWG28 to AWG22) 
 Twisted wire: 0.08 mm2 to 0.32 mm2 (AWG28 to AWG22) 

Group B (-S, +S, and No. 1 terminals) 
 Single wire: 0.4 to 1.2 (AWG26 to AWG16) 
 Twisted wire: 0.3 mm2 to 1.25 mm2 (AWG22 to AWG16) 
  (Bare wire diameter: 0.18 or more) 

S 

S 

2 

7 

8 

13 

14 

19 

PAN350-3.5A/

PAN600-2A (1000W model)

WARNING

www.valuetronics.com



4-4 PAN-A

3. Use a wire stripper to remove the covering from wires.

Remove the covering from each wire over a distance of 7 mm to

10 mm (9 mm is recommended). Use of the strip gauge on the top

or rear panel of the unit, or that shown in Fig.4-2, allows you to

remove the required amount of covering from a wire.

4. Insert wires into control terminals as shown in Fig.4-2

Fig.4-2 Connection to the control terminals

� The potential of the control terminals is nearly the

same as that of the + (pos.) output terminals of the

unit. If part of the wire extending off a control terminal

makes contact with the chassis, electric shock or

internal circuit breakage may be caused. Insert wires

into the terminals in such a way that bare parts are

not exposed.

Fig.4-3 Connecting precautions

5. Remove the screwdriver from the terminal, and pull the

wire gently to ensure that it is securely inserted.

Insert the wires by 
pressing these parts 
with a screwdriver. 

Insert a 9 mm-stripped 
wire here. 

Strip gauge

WARNING

Normal Hazardous Hazardous

www.valuetronics.com
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4.2 Remote sensing

The remote sensing function is intended to reduce the influence of

voltage drops affected by the load cable resistance, to keep the output

voltage stable at the load terminal. To perform remote sensing, an

electrolytic capacitor is needed at the sensing point (load terminal).

� The maximum output voltage of the 16 V line models is 16.8

V. Thus, meeting the compensation voltage of the remote

sensing (0.6 V for a single line) causes the unit not to secure

the rated voltage. In this case, use load cables having a larger

sectional area to limit the voltage drop (up to the load end) to

0.4 V or less for a single line.

Connecting procedure

� Never attempt to connect wires to the control termi-

nals while the POWER switch turned on. This may

result in electric shock or damage to the internal cir-

cuitry.

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

3. As shown in Fig.4-4, connect the +S terminal and the +

(pos.) terminal of the load, and connect the -S terminal and

the - (neg.) terminal of the load.

For the PAN16-50A user, see Fig.4-5.

For the PAN350-3.5A/PAN600-2A user, see Fig.4-6.

� To decrease output ripple voltages resulting from inductive

effects, use a shielded wire or a twisted-pair wire.

Make sure the shielded wire has a withstand voltage of 120 %

or more of the unit's rated output voltage.

� Connect the shield to the + (pos.) terminal.

NOTE

WARNING

NOTE

www.valuetronics.com



4-6 PAN-A

� For sensing wires, use wires with a higher voltage

rating than the isolation voltage of the unit. For

details, see "2.6 Output Terminal Isolation".

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.4-7; turn

on/off the power and remote sensing function simul-

taneously. In addition, make sure the OUTPUT

switch or POWER switch turned off when turning on/

off the mechanical switch.

� 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.

Fig.4-4 Remote sensing connection

WARNING

CAUTION

Crimped terminal

SENS

ON
OFF

Turn on 
the switch.

S

S

1

+ S

- S

LoadC

OUTPUT
terminal board

CONTROL terminal board

2-core shielded wire

www.valuetronics.com
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Fig.4-5 Remote sensing connection (PAN16-50A)

Fig.4-6 Remote sensing connection 

(PAN350-3.5A/PAN600-2A)

SENS

ON
OFF

Turn on 
the switch.

S

S

1

+ S

- S

LoadC

OUTPUT 
terminal board

2-core shielded wire

CONTROL terminal board

Crimped terminal

Crimped terminal

SENS

ON
OFF

Turn on 
the switch.

S

S + S

- S

LoadC

OUTPUT
terminal board

CONTROL terminal board

2-core shielded wire

www.valuetronics.com



4-8 PAN-A

Fig.4-7 Power ON/OFF using mechanical switches

4. Connect an electrolytic capacitor (C) with a capacity of a

few thousands of µF to a few tens of thousands of µF

across the load terminals.

� Use a capacitor (C) whose withstand voltage is 120

% or more of the unit's rated voltage.

� If the length of wiring to a load extends to 3 m or more, the

phase shift caused by the inductance and capacitance of the

wiring becomes non-negligible, thereby causing oscillation.

In such cases, the capacitor (C) prevents oscillation.

� If the load current changes suddenly to pulse form, the output

voltage may increase due to effects from the inductance com-

ponents of the wiring. In such cases, the capacitor (C) also

prevents variations in output.

� In addition, twisting the load wires reduces the inductance

component, thereby stabilizing the output.

5. Check again that all the cables and wires are connected

correctly.

LoadC

S

+ S

- S

+

- 

CAUTION

NOTE

www.valuetronics.com
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6. Turn on the sensing switch.

To turn the sensing switch (SENS) ON/OFF, push the switch to

the inside than the panel surface with a not sharp pointed stick

such as a flat-blade screwdriver.

Fig.4-8 Changing the sensing switch (SENS)

� After using the remote sensing, remove the sensing

wire, and be sure to turn off the SENS switch.

� Do not turn on/off the SENS switch while the

POWER switch is on.

CAUTION

www.valuetronics.com
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4.3 Analog remote control

It is possible to remotely control the unit's output voltage and current

using analog signals. Output ON/OFF operation by means of external

contact points is also possible.

The above-mentioned remote of controls can be used in combination,

but note the following exceptions.

� Combination of output voltage control using external resistor and

output voltage control using external voltage.

� Combination of output current control using external resistor and

output current control using external voltage.

� Incorrect handling of the CONTROL terminal board

may cause electric shock or accidents due to short

circuit of the output. When using remote control,

always follow the procedures for each corresponding

control method.

� The common line for the internal control circuit of the

unit is connected to the + (pos.) output terminal

inside. Therefore, the potential of the common termi-

nal of the CONTROL terminal board, resistors, volt-

age source and switch to be connected to the

CONTROL terminal board are nearly the same as

that of the + (pos.) output terminal.

These parts should be protected using insulation

materials with a withstand voltage higher than the

isolation voltage of the unit, to prevent electric shock.

WARNING

www.valuetronics.com
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■ Before performing analog remote control

The unit is factory-adjusted for control from the front panel (i.e., local

control). Before using remote control (excluding output ON/OFF

using external contact points), re-adjustment is necessary. Re-adjust-

ment is also necessary when changing from remote control back to

local control. For details on calibration, see section "6.3 Adjustment".

Fig.4-9 Alignment of control switches

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

Output voltage control 
using external resistor

Output voltage control
using external voltage

Output current control 
using external resistor

Output current control 
using external voltage

Master-slave-control 
parallel operation

ON

OFF

Front control panel

www.valuetronics.com
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4.3.1 Controlling output voltage with external resistor

This method is used to control output voltage using a 0 Ω to approx.

10 kΩ external resistor.

� The insulation of the external resistance (Rext) and

the cable connecting to it should be greater than the

isolation voltage of the unit. For details on the isola-

tion voltage of each model, see Chapter 7 "Specifica-

tions".

� When using shielded wires for connection, protect

the uncovered section of the shielded wire by using

insulation tubes with a withstand voltage higher than

the isolation voltage of the unit.

� Never attempt to carry out wiring to the control termi-

nals with the POWER switch turned ON. Otherwise,

electric shock or failure of the internal circuit may be

caused. 

Connection and setup procedure

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

3. Set the control switches S1 and S2 as shown in Fig.4-10.

4. Connect an external resistor across the control terminals

[4] and [5] as shown in Fig.4-10.

� If Rext is disconnected, excessive voltage may be

applied to a load. Connect the Rext to the control ter-

minals firmly.

� To use Rext which consists of a multiple number of

fixed resistors and a switch, and select one of them

for control, use a short circuit type or continuous type

switch.

WARNING

CAUTION

www.valuetronics.com
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� 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 Rext. If using a shielded wire, connect the shield

to the + (pos.) output terminal.

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� Approx. 1 mA of current always flows in Rext. For Rext, use

a 1/2 W or larger metal film or wire-wound type resistor with

a good temperature coefficient and small aging effect.

5. Re-check that the connections on the terminal board and

the switch settings are correct.

Before controlling output voltage using the external resistor, re-adjust

the voltage system of the unit. For the adjustment procedure, see "6.3

Adjustment".

Fig.4-10 Connection and setup for output voltage con-

trol using external resistor

NOTE

2

7

8

13

14

19 1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

Rear OUTPUT terminal 
board (PAN16-50A)

Rear CONTROL 
terminal board

Rear OUTPUT
terminal board

Front control panel

[5]
[4]

Rext

Set S1 to the lower position 
and S2 to the upper position. 

Output voltage Eo
%MAX฀s฀2EXT

                      
10 000      

[V]

Rex 10 000 [ ]

Emax: max. output voltage [V]

           (105 % of rated output voltage)

2-core shielded wire 
or twisted-pair wire

www.valuetronics.com
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4.3.2 Controlling output voltage with external voltage

This method is used to control output voltage using 0 V to approx. 10 V.

� The insulation of the external voltage source (Vext)

and the cable connecting to it should be greater than

the isolation voltage of the unit. For details on the iso-

lation voltage of each model, see Chapter 7 "Specifi-

cations". In addition, leave the output of the external

voltage source (Vext) floating. For details, see  "2.6

Output Terminal Isolation".

� When using shielded wires for connection, protect

the uncovered section of the shielded wire by using

insulation tubes with a withstand voltage higher than

the isolation voltage of the unit.

� Never attempt to carry out wiring to the control termi-

nals with the POWER switch turned ON. Otherwise,

electric shock or failure of the internal circuit may be

caused, and may result in improper operations. 

� When controlling the unit using an external voltage source

which has a quick rising time relative to the capacitive load,

the phase control circuit of the unit cannot respond to the

external voltage, which may cause AC components to be

superimposed on the rising waveform.

Connection and setup procedure

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch. 

3. Turn the VOLTAGE control knob fully clockwise.

� For output voltage control with an external voltage, you can

use the VOLTAGE control knob to adjust the ratio of the out-

put voltage to the input voltage from the external voltage

source (Vext). (See Fig.4-11.) 

Therefore, keep the control knob turned fully clockwise so

that output voltage can be remotely controlled, up to the rated

WARNING

NOTE

NOTE

www.valuetronics.com
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output voltage. If output preset on the panel needs to be fixed,

use the supplied guard cap.

4. Set the control switches S1 and S2 to the position shown in

Fig.4-11.

5. Connect the voltage source across the control terminals [2]

and [3] as shown in Fig.4-11.

� Watch the polarity of Vext. Connection at incorrect

polarity may damage the unit.

� If Vext is disconnected, an unexpected voltage may

be supplied by external noise. Connect the Vext to

the control terminals firmly.

� Do not apply a voltage of 10.5 V or more, or reverse

the voltage between control terminals [2] and [3].

Otherwise, the unit may be damaged.

� 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. If using a shielded wire, connect the shield

to the + (pos.) output terminal.

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� The input impedance across the control terminals [2] and [3]

is approx. 10 kΩ.

� For Vext, use a voltage source of low noise and good stability.

Noise in Vext is multiplied by the amplification degree of the

unit and appears in the unit's output. Thus, output ripple noise

may not meet the unit's specifications.

CAUTION

NOTE

www.valuetronics.com
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Fig.4-11 Connection and setup for output voltage con-

trol using external voltage

6. Re-check that the connections on the terminal board and

the switch settings are correct.

Before controlling output voltage using the external voltage, re-adjust

the voltage system of the unit. For the adjustment procedure, see "6.3

Adjustment".

2 

7 

8 

13 

14 

19 1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5 
OVP 11 

Rear OUTPUT terminal 
board (PAN16-50A)

Rear CONTROL 
terminal board

Rear OUTPUT
terminal board

Front control panel

[2]
[3] Vext

Vext:external voltage source

Ertg: rated output voltage [V]
2-core shielded wire or 
twisted-pair wire

Set S1 to the upper position 
and S2 to the lower position. 

: 

 = 0

 = 1

Output voltage Eo  
%RTG฀s฀6EXT฀s฀

          
10             

[V]
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■  When you wish to connect the shield to Vext

� If you are connecting the shield to the Vext side when

using external voltage control, do not connect the

shield to the + (pos.) 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. In

such cases, the grounding method used for the external voltage source

(Vext) and the unit creates a condition where the output is short-cir-

cuited, as shown in Fig.4-12. Thus, do not connect the shield to the +

(pos.) output terminal of the unit.

Fig.4-12 A connection where output is short-circuited 

by the shield

� Do not ground the output of the external voltage

source (Vext)  float it instead. The potential of con-

trol terminals [2] and [3] are nearly the same as that

of the unit's + (pos.) output terminal, and short-circuit

currents are provided to the signal line without a

shield.

CAUTION

+

+

–

+

–

–

3

2

Two-core 
shielded wires VextPAN-A

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

Ground 
the - output 
terminal.

WARNING

www.valuetronics.com
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4.3.3 Controlling output current with external resistor

This method is used to control output current using a 0 Ω to approx.

10 kΩ external resistor.

� The insulation of the external resistance (Rext) and

the cable connecting to it should be greater than the

isolation voltage of the unit. For details on the isola-

tion voltage of each model, see Chapter 7 "Specifica-

tions".

� When using shielded wires for connection, protect

the shielded wire by using insulation tubes with a

withstand voltage higher than the isolation voltage of

the unit.

� Never attempt to carry out wiring to the control termi-

nals with the POWER switch turned ON. Otherwise,

electric shock or failure of the internal circuit may be

caused, and may result in improper operations. 

Connection and setup procedure

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

3. Set the control switches S3 and S4 to the position as

shown in Fig.4-13.

4. Connect an external resistor across the control terminals

[8] and [9] as shown in Fig.4-13.

� If Rext is disconnected, the internal overcurrent-pro-

tection circuit will be activated, causing the "ALM"

LED to light up. However, current exceeding the rat-

ing will be output until this circuit functions. Thus,

connect Rext to the control terminals securely.

� To use Rext which consists of a multiple number of

fixed resistors and a switch, and select one of them

for control, use a short circuit type or continuous type

switch.

WARNING

CAUTION

www.valuetronics.com
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� 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 Rext. If using a shielded wire, connect the shield

to the + (pos.) output terminal.

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� Approx. 0.4 mA of current always flows in Rext. For Rext,

use a 1/2 W or larger metal film or wire-wound type resistor

with a good temperature coefficient and small aging effect.

5. Re-check that the connections on the terminal board and

the switch settings are correct.

Before controlling output current using the external resistor, re-adjust

the current system of the unit. For the adjustment procedure, see "6.3

Adjustment".

Fig.4-13 Connection and setup for output current con-

trol using external resistor

NOTE

2

7

8

13

14

19 1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

Rear OUTPUT terminal 
board (PAN16-50A)

Rear CONTROL 
terminal board

Rear OUTPUT
terminal board

Front control panel

[8]
[9] Rext

Output current Io   
)MAX฀s฀2EXT

   
10 000       

[A]

Rext  10 000 [ ]

Imax: max. output current[A]

          (105 % of rated output current)

Set S3 to the lower position 
and S4 to the upper position. 

2-core shielded wire or 
twisted-pair wire
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4.3.4 Controlling output current with external voltage

This method is used to control output current using 0 V to approx. 10

V external 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 Chapter 7 "Specifi-

cations".

In addition, leave the output of the external voltage

source (Vext) floating. For details, see "2.6 Output

Terminal Isolation".

� 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.

� Never attempt to carry out wiring to the control termi-

nals with the POWER switch turned ON. Otherwise,

electric shock or failure of the internal circuit may be

caused, and may result in improper operations. 

� When controlling the unit using an external voltage source

which has a quick rising time relative to the capacitive load,

the phase control circuit of the unit cannot respond to the

external voltage, which may cause AC components to be

superimposed on the rising waveform.

Connection and setup procedure

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch. 

3. Turn the CURRENT contro knobl fully clockwise.

WARNING

NOTE

www.valuetronics.com
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� For output current control with an external voltage, you can

use the CURRENT control knob to adjust the ratio of the out-

put current to the input voltage from the external voltage

source (Vext). (See Fig.4-14.) 

Therefore, keep the control knob turned fully clockwise so

that output current can be remotely controlled, up to the rated

output current. If the output preset on the panel needs to be

fixed, use the supplied guard cap.

4. Set the control switches S3 and S4 to the position as

shown in Fig.4-14.

5. Connect the voltage source across the control terminals [6]

and [7] as shown in Fig.4-14.

� Watch the polarity of the external voltage source

(Vext). Connection at an incorrect polarity may dam-

age the unit.

� If Vext is disconnected, an unexpected voltage may

be supplied by external noise. Connect the Vext to

the control terminals firmly.

� Do not apply a voltage of 10.5 V or more, or reverse

the voltage between control terminals [6] and [7].

Otherwise, the unit may be damaged.

� 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. If using a shielded wire, connect the shield

to the + (pos.) output terminal.

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� The input impedance across the control terminals [6] and [7]

is approx. 25 kΩ.

� For Vext, use a voltage source of low noise and good stability.

Noise in Vext is multiplied by the amplification degree of the

unit and appears in the unit's output. Thus, output ripple noise

may not meet the unit's specifications.

NOTE

CAUTION

NOTE

www.valuetronics.com
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Fig.4-14 Connection and setup for output current con-

trol using external voltage

6. Re-check that the connections on the terminal board and

the switch settings are correct.

Before controlling output current using the external voltage, re-adjust

the current system of the unit. For the adjustment procedure, see "6.3

Adjustment".

2 

7 

8 

13 

14 

19 1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5 
O V P 11 

Rear OUTPUT terminal 
board (PAN16-50A)

Rear CONTROL 
terminal board

Rear OUTPUT
terminal board

Front control panel

Vext[7]
[6]

Vext: external voltage source

V ]

Irtg: rated output current [A]

Set S3 to the upper position 
and S4 to the lower position.

2-core shielded wire 
or twisted-pair wire

Output current Io  
)RTG฀s฀6EXT฀s฀β

      
10            

[A]
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■  When you wish to connect the shield to Vext

� When connecting the shield to the Vext side, do not

connect the shield to the + (pos.) 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. In

such cases, the grounding method used for the external voltage source

(Vext) and the unit creates a condition where the output is short-cir-

cuited, as shown in Fig.4-15. Thus, do not connect the shield to the +

(pos.) output terminal of the unit.

Fig.4-15 A connection where output is short-circuited 

by the shield

� Leave the output of the external voltage source

(Vext) floating. The potential of control terminals [6]

and [7] are nearly the same as that of the unit's +

(pos.) output terminal, and short-circuit currents are

provided to the signal line without a shield.

CAUTION

+

+

–

+

–

–

7

6

VextPAN-A
Two-core 
shielded wires

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

Ground 
the - output 
terminal.

WARNING
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4.3.5 Output ON/OFF control

This method is used to control the output's ON/OFF status using

external contact points. Output is turned off when the external contact

points are closed.

� 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 Chapter 7 "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.

� Never attempt to carry out wiring to the control termi-

nals with the POWER switch turned ON. Otherwise,

electric shock or failure of the internal circuit may be

caused, and may result in improper operations. 

� A negative voltage of approx. 0.6 V is generated

when the output is turned off, and a reverse current

of a few tens of mA may flow.

� In output of ON/OFF, "OFF" has higher priority. Therefore,

always set the OUTPUT switch to ON so that ON/OFF con-

trol using external contact points can be performed.

Connection and setup procedure

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch. 

3. Connect the contact points S (switch) across the control

terminals [10] and [11] as shown in Fig.4-16.

WARNING

CAUTION

NOTE
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� 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 the external contact points. If using a shielded

wire, connect the shield to the + (pos.) output terminal.

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� The control terminal [10] is "common" for the control circuit.

It is internally connected to +S on the unit.

� The release voltage across the control terminals [10] and [11]

is approx. 5 V, and the short circuit current is approx. 1.5 mA.

� Use external contact points of rated 10 VDC min. and 10 mA

min.

� For long-distance wiring, use a small relay and extend the coil

side of that relay.

4. Re-check that the connections on the terminal board and

the switch settings are correct.

Fig.4-16 Output ON/OFF control connection

NOTE

2

7

8

13

14

19

Rear OUTPUT terminal 
board (PAN16-50A)

Rear CONTROL terminal board

Rear OUTPUT
terminal board

[11]
[10]

S S

RL

2-core shielded wire 
or twisted-pair wire

For long-distance wiring

Extend this line.
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4.4 Master-slave-control parallel operation

It is possible to increase the current capacity by connecting a maxi-

mum two slave units in parallel to one master unit. In a master-slave-

control parallel operation system, the output preset for all the units

connected in parallel can be provided only on the master unit.

To perform such master-slave-control parallel operation, an electro-

lytic capacitor should be connected to the load terminals.

� Never attempt to connect wires to the control termi-

nals while the POWER switch turned on. This may

result in electric shock or damage to the internal cir-

cuitry.

� Parallel connection is possible only for the PAN-A or

PAN series power supplies that have the same rated

output voltage and rated output current. Connecting

power supplies of different rated outputs in parallel

may cause malfunction.

� Perform parallel operation only when using the mas-

ter-slave-control parallel operation system. Parallel

connection of output alone may cause unit failure.

■ Presetting of OVP trip points in parallel operation 

When carrying out parallel operation, OVP (overvoltage protection)

trip points should be preset for both the master unit and for all slave

units. For example, if the master unit becomes unable to control the

slave units - because, for example, its POWER switch is inadver-

tently turned off during parallel operation - the slave units may output

their maximum output voltage. If an appropriate OVP trip point has

been preset for these units, however, the load can still be protected.

In parallel operation, the OVP trip points for slave units should be set

to slightly higher values than that used for the master unit. However,

do not preset them to a value exceeding 105 % of the rated voltage. 

If the OVP trip points for the slave units are preset to a value below

that of the master unit, their overvoltage protection will function first,

turning off output from the slaves but not from the master unit.

WARNING

CAUTION
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Connection and setup procedure

1. Turn off the OUTPUT switch of each unit.

2. Turn off the POWER switch of each unit. 

3. Determine the master unit.

� If the PAN-A and PAN series are used together, assign the

PAN-A series power supply as the master unit.

4. Preset the OVP (overvoltage protection) trip points for the

master and slave units.

� Preset the OVP trip points for the slave units to a value

slightly higher than that used for the master unit. However, do

not preset them to a value exceeding 105 % of the rated volt-

age. 

5. Set the control switch S5 of the master unit and slave units

to the positions shown in Fig.4-17.

Fig.4-17 Control switch presetting for master-slave-

control parallel operation

6. Connect the master unit and slave unit as shown in Fig.4-

18. 

Fig.4-18 shows an example of how the rear output terminals are

connected in parallel for two slave units

For the PAN16-50A user, see Fig.4-19.

To combine the PAN-A and PAN series, see Fig.4-20.

NOTE

NOTE

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

Slave unit    Front control panelMaster unit    Front control panel

Set S5 of the master 
unit downward 
downward.

Set S5 of the slave 
units upward.
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� Use a load cable of sufficient current capacity to

cover the rated value.

� After parallel connection, mount the output terminal

cover (on the front or rear panel).

To mount the front auxiliary output terminal cover,

see "3.4 Mounting the auxiliary output terminal

cover".

� Use wires of the same length and size for connecting

the load and each unit. Use of varying lengths and

size may cause different output current from each

unit.

� To assure good connection of load cables, use

crimped terminals.

� Position each unit with sufficient space around it. Do

not stack units a top one another.

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

shielded wire or a twisted-pair wire to connect across the con-

trol terminals. 

Note that longer lengths of wiring result in more susceptibil-

ity to the effects of noise; use of cables with anti-noise mea-

sures may not solve the problem.

� When using shielded wires, connect the shield between the

master and slave units to the + (pos.) output terminal of the

master unit. Connect the shield between the slave units to the

shield between the master and slave units.

� When performing remote sensing in master-slave-control par-

allel operation, prepare the sensing wiring only for the master

unit. For information on connection, see "4.2 Remote sens-

ing".

� If both parallel operation and remote sensing are required

when combining the PAN-A and PAN series, the error in the

current display of the PAN series used as slave units may

increase. In this case, use the slave units in sensing mode.

WARNING

CAUTION

NOTE
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7. Connect an electrolytic capacitor (C) with a capacity of a

few hundreds of µF to a few tens of thousands of µF to the

load terminals as necessary.

� Use a capacitor (C) whose withstand voltage is 120

% or more of the unit's rated voltage.

� If the length of wiring to a load extends to 3 m or more, the

phase shift caused by the inductance and capacitance of the

wiring becomes non-negligible, thereby causing oscillation.

In such cases, the capacitor (C) prevents oscillation. 

8. Re-check that the connections and the switch settings are

correct.

� 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.

CAUTION

NOTE

WARNING
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Fig.4-18 Connection for master-slave-control parallel 

operation

2

7

8

13

14

19

2

7

8

13

14

19

2

7

8

13

14

19

Master unit 
Rear CONTROL 
terminal board

Slave unit 1  
Rear CONTROL 
terminal board

Slave unit 2  
Rear CONTROL 
terminal board

Master unit 
Rear OUTPUT 
terminal board

Master unit 
Front panel auxiliary 
output terminals

Slave unit 1 
Front panel auxiliary 
output terminals

Slave unit 2 
Front panel auxiliary 
output terminals

Slave unit 1  
Rear OUTPUT 
terminal board

Slave unit 2
Rear OUTPUT 
terminal board

+-
10A

+-
10A

+-
10A

[14]
[15]

[14]
[15]

[12]
[13]

[16]
[17]

LoadC

L1

L2
L3

L1 = L2 = L3

Remove 
the shorting bar.

Remove 
the shorting bar.Connect the shorting bar to 

the - (neg.) or + (pos.) terminal.
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Fig.4-19 Connection for master-slave-control parallel 

operation (PAN16-50A)

� When carrying out master-slave-control parallel operation

with the PAN16-50A and PAN16-50 combined, refer to

Fig.4-20 for connection of the CONTROL terminal board.
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2

7

8

13

14

19

2

7
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13

14
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Master unit 
Rear CONTROL 
terminal board

Slave unit 1 
Rear CONTROL 
terminal board

Slave unit 2 
Rear CONTROL 
terminal board

Master unit 
Rear OUTPUT 
terminal board

Slave unit 1  
Rear OUTPUT 
terminal board

Slave unit 2  
Rear OUTPUT 
terminal board

LoadC

L1

L2
L3

L1 = L2 = L3

[14]
[15]

[14]
[15]

[16]
[17]

[12]
[13]

Remove 
the shorting bar.

Remove 
the shorting bar.

Connect the shorting bar to 
the - (neg.) or + (pos.) terminal.

NOTE
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Fig.4-20 Connection for master-slave-control parallel 

operation (When the PAN-A and PAN series 

are used together)

� Assign the PAN-A series as the master unit. 

� Slave units may be either PAN-A series or PAN series.
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Rear CONTROL 
terminal board
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CONTROL

Slave unit 2
Rear CONTROL 
terminal board

Master unit 
Rear OUTPUT 
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Master unit 
Front panel auxiliary 
output terminals

Slave unit 1
Front panel auxiliary 
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Slave unit 2
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S
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Remove 
the shorting bar.
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L1
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NOTE
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Starting master-slave-control parallel operation

� To start master-slave-control parallel operation,

always follow the procedure below. Because the

slave units are under control of the master unit, if the

procedure is incorrectly observed, the slave units

may output their maximum output voltage.

1. Check that the OUTPUT switch of each unit is turned off.

2. Turn on the POWER switch of the master unit.

3. Turn on the POWER switch of each slave unit.

4. Turn the VOLTAGE control knob and the CURRENT con-

trol knob of each slave unit fully clockwise.

� Preset the output of each slave unit to the maximum level, so

that it can follow the preset output of the master unit.

5. While presetting the LIMIT switch of the master unit, preset

the output voltage and current.

� The total output current setup value can be found by multiply-

ing the preset value of the master unit by the number of units

used for the parallel operation.

� If the limit switch of the slave unit is pressed, the current dis-

play changes to a display not related to the output current. 

� If both parallel operation and remote sensing are required

when combining the PAN-A and PAN series, the error in the

current display of the PAN series used as slave units may

increase. In this case, use the slave units in sensing mode.

6. Turn on the OUTPUT switch of each slave unit.

"CC" lights up on the control panel of each slave unit, indicating

that the unit is in constant current operation mode.

CAUTION

NOTE

NOTE
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7. Turn on the OUTPUT switch of the master unit.

"CV" lights up on the master unit control panel, indicating that

the unit is in constant voltage operation mode.

The same output voltage and current displayed on the master unit

are also displayed on all the slave units. This means that the total

current of all the units is applied to the load.

Finishing the master-slave-control parallel operation

� To finish master-slave-control parallel operation,

always observe the following procedure. If the

POWER switch of the master unit is turned off while

parallel operations are still being carried out, the

slave units may output their maximum output voltage.

1. Turn off the OUTPUT switch of the master unit.

2. Turn off the OUTPUT switch of each slave unit.

3. Turn off the POWER switch of each slave unit.

4. Turn off the POWER switch of the master unit.

CAUTION
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4.5 Master-slave-control series operation

It is possible to increase the output voltage by connecting several

slave units in series to one master unit. In a master-slave-control

series operation system, a preset output for all the units connected in

series can be designated only from the master unit.

� Master-slave-control series operation is not possible

on the PAN350-3.5A/PAN600-2A. If connected in

series, the unit may result in failure, electric shocks,

or fires.

Number of units connectable in series:

The number of slave units to be connected in series is determined by

the rated output voltage and isolation voltage of each unit.

Taking the PAN35-10A as an example for series connection:

Since the rated output voltage is 35 V, and the isolation voltage is

±250 V, 250/35 = 7.1, i.e., up to 7 units including the master unit

can be connected in series.

The rated output voltage and the isolation voltage are described in

Chapter 7 "Specifications".

WARNING

www.valuetronics.com
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� Be sure to observe the limitation on the maximum

number of units that can be connected in series. If

the maximum output voltage exceeds the isolation

voltage, it may create a danger of electric shock.

� Series connection is possible only for the PAN-A or

PAN series power supplies that have the same rated

output voltage and rated output current. Connecting

power supplies of different rated outputs in series

may cause malfunction.

� Perform series operation only when using the mas-

ter-slave-control series operation system. Series

connection of output alone may cause unit failure.

� In case of master-slave-control series operation, the

master unit, slave unit 1, and slave unit 2 are started

in this order. Thus, the rise in output will be delayed

in comparison with single-unit operation. This may

cause AC ripple components to be superimposed on

the output voltage. If rise waveform becomes a prob-

lem, use a single high-output-voltage unit.

� For output lines connecting the power supplies, select the

shortest and heaviest gauge wires. A large voltage drop in the

output lines results in a large potential difference between the

power supplies or large load variations.

WARNING

CAUTION

NOTE
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■ Presetting of OVP trip points in series operation 

When carrying out series operation, OVP (overvoltage protection)

trip points should be preset for both the master unit and for all slave

units.

In series operation, the OVP trip points for slave units should be set to

slightly higher values than that used for the master unit. 

If the OVP trip points for the slave units are preset to a value below

that of the master unit, their overvoltage protection will function first,

turning off output from the slaves but not from the master unit.

Connection and setup procedure

1. Turn off the OUTPUT switch of each unit.

2. Turn off the POWER switch of each unit. 

3. Determine the master unit.

� If the PAN-A and PAN series are used together, assign the

PAN-A series power supply as the master unit.

4. Preset the OVP (overvoltage protection) trip points for the

master and slave units.

� Preset the OVP trip points for the slave units to a value

slightly higher than that used for the master unit.

5. Set the control switch S1 of the master unit and slave units

to the positions shown in Fig.4-21.

Fig.4-21 Presetting of control switches for master-

slave-control series operation

NOTE

NOTE

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

1 2 3 4 5 6 7 8

9 10 S1 S2 S3 S4 S5
OVP11

Master unit   Front control panel Slave unit   Front control panel

Set S1 of the master 
unit downward.

Set S1 of the slave 
unit upward.
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6. Connect the master unit and slave units shown in Fig.4-22.

Fig.4-22 shows an example of how the rear output terminals are

connected in series for two slave units.

For the PAN16-50A user, see Fig. Fig.4-24.

When performing remote sensing in master-slave-control series

operation, see Fig.4-23.

To combine the PAN-A and PAN series, see Fig.4-25. When

remote sensing must be performed, see Fig.4-26.

� Use a load cable of sufficient current capacity to

cover the rated value.

� After series connection, mount the output terminal

cover (on the front or rear panel).

To mount the front auxiliary output terminal cover,

see "3.4 Mounting the auxiliary output terminal

cover".

� To assure good connection of load cables and con-

trol wires, use crimped terminals.

� Position each unit with sufficient space around it. Do

not stack units a top one another.

� Connect any one of the + (pos.) and - (neg.) output

terminals to the ⊥ (chassis ground) terminal, using a

shorting bar. 

7. Re-check that the connections and the switch settings are

correct.

WARNING

CAUTION
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.

Fig.4-22 Connection for master-slave-control series 

operation
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Fig.4-23 Connection for master-slave-control series 

operation using sensing
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Fig.4-24 Connection for master-slave-control series 

operation (PAN16-50A)

� When carrying out master-slave-control series operation with

the PAN16-50A and PAN16-50 combined, refer to Fig.4-25

for connection of the CONTROL terminal board.
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Fig.4-25 Connection for master-slave-control series 

operation (When the PAN-A and PAN series 

are used together)
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Fig.4-26 Connection for master-slave-control series 

operation using sensing (When the PAN-A 

and PAN series are used together)

SENS 

ON 
OFF 

S 

S 

1 

2 

7 

8 

13 

14 

19 

4

3

2

1

12

11

10

9

8

7

6

5

CONTROL

Slave unit 1 
Rear CONTROL 
terminal board

4

3

2

1

12

11

10

9

8

7

6

5

CONTROL

Slave unit 2 
Rear CONTROL 
terminal board

Master unit 
Rear OUTPUT 
terminal board

Master unit 
Front panel auxiliary 
output terminals

Slave unit 1 
Front panel auxiliary 
output terminals

Slave unit 2 
Front panel auxiliary 
output terminals

Slave unit 1  
Rear OUTPUT 
terminal board

Slave unit 2 
Rear OUTPUT 
terminal board

S

S

S

S

+-
10A

+-
10A

+-
10A

M t it

Connect any one of the + and - terminals 
to the chassis ground terminal, using a shorting bar.

Load

Remove 
the shorting bar 
of the end slave 

[2] [2]

Rext

Ertg: rated output voltage of master unit

[1]

SW ON

Select the shortest and heaviest 

gauge wires practical for this wiring
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� Assign the PAN-A series as the master unit. 

� Slave units may be either PAN-A series or PAN series.

� For external resistor (Rext), use a 1 W or larger metal film or

wire-wound type resistor with a good temperature coefficient

and small aging effect.

� An external resistor (Rext) is required only when connecting

the PAN-series power supplies to each other.

Starting master-slave-control series operation

� To start master-slave-control series operation,

always follow the procedure below. The slave units

are under control of the master unit, so do not turn on

the POWER switches of the slave units first.

1. Check that the OUTPUT switch of each unit is turned off.

2. Turn on the POWER switch of the master unit.

3. Turn on the POWER switch of each slave unit.

4. Turn the VOLTAGE control knob and the CURRENT con-

trol knob of each slave unit fully clockwise.

� Preset the output of each slave unit to the maximum level, so

that it can follow the preset output of the master unit.

5. While pressing the LIMIT switch of the master unit, preset

the output voltage and current.

� The total output voltage setup value can be found by multi-

plying the preset value of the master unit by the number of

units used for the series operation.

6. Turn on the OUTPUT switch of the slave unit.

"CV" lights up on the slave unit control panel, indicating that the

unit is in constant voltage operation mode.

NOTE

CAUTION

NOTE

NOTE
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7. Turn on the OUTPUT switch of the master unit.

"CV" lights up on the control panel of the master unit, indicating

that the unit is in constant voltage operation mode.

The same output voltage and current displayed on the master unit

are also displayed on each slave unit. This means that the total

voltage of all the units is applied to the load.

Finishing the master-slave-control series operation

� To finish master-slave-control series operation,

always follow the procedure below. If the POWER

switch of the master unit is turned off while series

operations are still being carried out, the slave units

may malfunction.

1. Turn off the OUTPUT switch of the master unit.

2. Turn off the OUTPUT switch of each slave unit.

3. Turn off the POWER switch of each slave unit.

4. Turn off the POWER switch of the master unit.

CAUTION

www.valuetronics.com
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Chapter 5 Names and Functions of Controls

5.1 Front panel

Fig.5-1 Front panel of PAN-A series model 175W

Fig.5-2 Front panel of PAN-A series model 350W

Control panel

[4] [3]

[1]

[2]

POWER

1

1

Control panel

[4] [3]

[2]
[1]
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Fig.5-3 Front panel of PAN-A series model 700W

Fig.5-4 Front panel of PAN-A series model 1000W

� On the front panel of the PAN16-50A, there is no [2] + and -

(auxiliary output terminals), [3] ⊥ (chassis ground terminal),

and [4] shorting bar for grounding chassis.

Control panel

1 [2]

[3][4]

[1]

Control panel

[4] [3][2][1]

NOTE
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[1] POWER

Turns the power of the unit on and off. Flip up the lever to turn the

power ON (), and flip it down to turn the power OFF ( ).

[2] +, - (auxiliary output terminals) 

These terminals are designed for handy use in supplying output from

the unit. Output from these terminals, however, may not satisfy the

specifications of the unit.

Screw size: M6 (model 175W)

M8 (model 350W/700W/1000W)

� To avoid electric shock, always turn off the POWER

switch whenever it is necessary to touch the termi-

nals.

� The PAN16-50A has no auxiliary output terminals.

[3] ⊥ (chassis ground terminal)

This terminal is connected to the chassis of the unit. This terminal and

the auxiliary output + (pos.) or - (neg.) terminal should usually be

connected using the shorting bar.

Screw size: M3 (model 175W)

M4 (model 350W/700W/1000W)

[4] Shorting bar for grounding chassis

This is used to connect the auxiliary output + (pos.) or - (neg.) termi-

nal to the chassis ground terminal (⊥).

WARNING

NOTE

www.valuetronics.com
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Control Panel

Fig.5-5 PAN-A series control panel

[5] OUTPUT

Turns the output on and off. It is turned on at pushed. 

When the output is turned off, the output circuit is set into a state of

high impedance (several kΩ).

[6] OUTPUT ON indication

This LED lights up when the output is turned on.

[7] LIMIT

This is used to preset or check the output voltage and the output cur-

rent. While pressing this switch, the currently preset voltage and cur-

rent are displayed.

[8] PRESET OVP

This is used to preset or check the OVP (overvoltage protection) volt-

age. While this switch is held down, the currently preset OVP voltage

is displayed.

[9] CURRENT

This is used to set output current for constant current operation mode.

(10 turns)

OUTPUT LIMIT

A V
PRESET OVP

CC CV

ALM

[11]

[7]

[10]

[8]

[17]

[15] [16][14][13][12]

[6]

[5]

[9]
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[10] VOLTAGE

This is used to set output voltage for constant voltage operation

mode. (10 turns) 

[11] OVP

This is the OVP (overvoltage protection) control variable resistor, and

used to preset the trip point of the OVP circuit.

[12] Ammeter

Indicates the output current when the OUTPUT switch is turned on.

Indicates the output current limit when the LIMIT switch is pressed.

[13] CC

"CC" (Constant Current) LED is displayed when the unit is in its con-

stant current operation mode.

[14] ALM

"ALM" (alarm) LED lights up if any one of the following protection

circuits is activated.

1) Overvoltage protection circuit (OVP) 

2) Overheat protection circuit (protects the semiconductor cooler

from becoming overheated) 

3) Voltage detection circuit (protects smoothing capacitors in the

phase control circuit from overvoltage) 

4) Overcurrent protection circuit (protects the internal circuit from

overcurrent caused by erroneous operation of external controls) 

Circuits other than the overvoltage protection circuit are intended to

protect the internal circuit of the unit; a trip point cannot be set for

them. The overcurrent protection's trip point is set to approx. 110 %

of the rated output current.

In the case of the models 700W and 1000W, the POWER switch is

shut down as soon as the ALM lamp lights up, and all displays on the

panel go off. Except an alarm by the overcurrent protection circuit.

[15] Voltmeter

Indicates output voltage when the OUTPUT switch is turned on. Indi-

cates the output voltage limit when the LIMIT switch is pressed. Indi-

cates the OVP trip voltage when the PRESET OVP switch is pressed.

www.valuetronics.com
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[16] CV

"CV" (Constant Voltage) LED is displayed when the unit is in its con-

stant voltage operation mode.

[17] Front sub-panel cover

This is used to cover the switches and variable resistors that are sel-

dom used. To open it, press both sides of the cover and pull it for-

ward. Beneath the cover are the remote control switches and variable

resistors for calibration.

www.valuetronics.com
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5.2 Rear panel

Fig.5-6 Rear panel of PAN-A series model 175W

Fig.5-7 Rear panel of PAN-A series model 350W

AC  IN

OUTPUT

CONTROL

SENS

ON
OFF

S

S

1

2

7

8

13

14

19[21]

[18]

[20]

[22][24]

[23]

CONTROL

SENS

ON
OFF

S

S

1

2

7

8

13

14

19

OUTPUT

AC  IN

[19]

[18]

[20][24][22]

[23]

[21]
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Fig.5-8 Rear panel of PAN-A series model 700W

Fig.5-9 Rear panel of PAN-A series model 1000W 

(excluding PAN16-50A)

Fig.5-10 Rear panel of PAN16-50A (model 1000W)

CONTROL

SENS

ON
OFF

S

S

1

2

7

8

13

14

19

OUTPUT

L

N

AC  IN

[18]

[19]

[20][24][22]

[23]

[21]

CONTROL

S

S

1

2

7

8

13

14

19

ON
OFF

SENS

DO NOT REMOVE COVERS, REFER

SERVICING TO QUALIFIED PERSONNEL.

SECURELY DISCONNECT INPUT POWER

CABLE FROM AC OUTLET OR SWITCH-

BOARD BEFORE HANDLING INPUT

POWER CABLE.

TO AVOID ELECTRONIC SHOCK,

THE PROTECTIVE EARTH TERMINAL OF

INPUT POWER CABLE OR GND TERMI-

NAL      ON THE REAR PANEL MUST BE

CONNECTED TO GROUND.

MASTER COM

COM (SLAVE2)

OUT ON/OFF

CC-R

CC-V

CV-R

CV-V

SERIES SIG

SLAVE2

COM (SLAVE1)

SLAVE1

MASTER OUT

NC

NC

13

14

15

16

17

18

19

CONTROL

TERMINAL

12

11

10

WIRE STRIP-GAGE FOR CONNECTION WITH

CONTROL TERMINAL
9mm

L

N

AC  INOUTPUT

[23] [21] [20] [18][24][22]

CONTROL 

S 

S 

1 

2 

7 

8 

13 

14 

19 

ON 
OFF 

SENS 

OUTPUT 

DO NOT REMOVE COVERS, REFER 

SERVICING TO QUALIFIED PERSONNEL. 

SECURELY DISCONNECT INPUT POWER 

CABLE FROM AC OUTLET OR SWITCH- 

BOARD BEFORE HANDLING INPUT 

POWER CABLE. 

TO AVOID ELECTRONIC SHOCK, 

THE PROTECTIVE EARTH TERMINAL OF 

INPUT POWER CABLE OR GND TERMI- 

NAL      ON THE REAR PANEL MUST BE 

CONNECTED TO GROUND. 

MASTER COM 

COM (SLAVE2) 

OUT ON/OFF 

CC-R 

CC-V 

CV-R 

CV-V 

SERIES SIG 

SLAVE2 

COM (SLAVE1) 

SLAVE1 

MASTER OUT 

NC 

NC 

13 

14 

15 

16 

17 

18 

19 

CONTROL 

TERMINAL 

12 

11 

10 

WIRE STRIP-GAGE FOR CONNECTION WITH 

CONTROL TERMINAL 
9mm 

L 

N 

AC  IN 

[23] [25] [24][22] [18][21] [20]
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[18] AC IN 

AC input terminals. Connect the supplied AC power code.

Screw size: M4 (model 175W/350W/700W/1000W)

� Incorrect handling may cause electric shock. Always

follow the instructions in section "1.4 Connecting the

AC power code".

� Make sure that the ground terminal  is securely

grounded. For details, see "1.5 Grounding"

[19] Fuse holder (model 300W/700W only)

A AC input fuse element is put in this. The fuse that is used is a dedi-

cated type for the PAN-A series. You cannot replace the fuse yourself.

If a replacement is necessary, contact your Kikusui agent or distribu-

tor.

� To avoid electric shock, always disconnect the AC

power code or turn off the switch on the switchboard

before attempting to check the fuse.

The input fuses of the models 175W and 1000W are located inside.

[20] Exhaust port

This port uses a fan to exhaust heated air from inside. Keep sufficient

space around the unit for good ventilation.

[21] CONTROL 

This is the terminal board used for applied operations such as remote

control.

� Incorrect handling may cause electric shock. For

details, see Chapter 4 "Applied Operation".

� An alignment on CONTROL terminal board of PAN350-

3.5A/PAN600-2A are different from other models partly.

WARNING

WARNING

WARNING

NOTE
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[22]OUTPUT 

This is the output terminal board.

Screw size: M4 (model 175W/350W/700W/1000W)

M5 (PAN16-50A only)

� To avoid electric shock, always turn off the POWER

switch whenever it is necessary to touch the termi-

nals.

[23] SENS 

Turn this switch on when using the sensing function. It is turned on at

pushed. 

� Do not turn on/off the SENS switch while the

POWER switch is on. For details, see "4.2 Remote

sensing".

[24] ⊥
Chassis ground terminal.

Screw size: M4 (model 175W/350W/700W/1000W)

M5 (PAN16-50A only)

[25] Shorting bar for grounding chassis (PAN16-50A

only)

This is used to connect the auxiliary output + (pos.) or - (neg.) termi-

nal to the chassis ground terminal (⊥).

WARNING

CAUTION

www.valuetronics.com
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Chapter 6 Maintenance

To maintain the unit's original performance as long as possible, con-

duct periodic checks and maintenance.

6.1 Cleaning

When the panel gets soiled, wet a piece of soft cloth with a water-

diluted neutral detergent, and wipe the panel softly. 

The air intake port on the front panel is equipped with an air filter

inside. Suck out any dust with a vacuum cleaner.

The model 175W has no air filter.

� For maintenance work, always turn off the POWER

switch, and either disconnect the AC power code or

turn off the switch on the switchboard.

� Do not use volatile solvents such as thinner and ben-

zine. They may discolor the unit surface coating,

erase printed characters, or make face of display

opaque.

6.2 Inspection

Power code

Check that there is no damage on the insulation coating, and that the

plug is firmly attached and free from cracks.

� Breaks in the insulation coating may cause electric

shock. If a break is found, immediately stop using the

unit.

To purchase accessories, contact your Kikusui agent/distributor.

CAUTION

WARNING

www.valuetronics.com
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6.3 Adjustment

The unit is factory-adjusted based on control from the front panel

(i.e., local control). However, when using the remote control function

(except when turning outputs ON/OFF using an external contact), or

when switching operation from remote control to local control, re-

adjustment of following output voltage and output current are neces-

sasry.

In the course of long use of the unit, however, other items may also

need adjustment due to the effect of age. For all such adjustments,

contact your Kikusui agent/distributor.

6.3.1 Test equipment required

For adjustment, the following equipment is necessary.

� DC voltmeter (DVM) with measuring accuracy of 0.02 % max.

� Shunt resistor with accuracy of 0.1 % max.

6.3.2 Adjustment procedure

Adjustment items can be roughly classified into two areas: the volt-

age system and the current system. These items may change depend-

ing on what is to be controlled by remote control. It is not necessary,

however, to adjust remote control for the output ON/OFF.

If remote control is used for the output current by means of external

voltage, adjustment of the current system is necessary.

Adjustment is conducted by using the adjusting variable resistors "2"

and "4" - "8", located under the front panel cover.

� Never touch the variable resistors "1", "3", "9" and "10", as

they are not involved in the user adjustment process. If you

have moved any of them by mistake, re-adjustment is neces-

sary. In such cases, contact your Kikusui agent/distributor.

NOTE

www.valuetronics.com
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Voltage system adjustment procedure

The voltage system includes the following three items. Since all the

items are related to one another, adjust them all in the following pro-

cedure.

� Output voltage offset

� Output voltage in full scale

� Output voltage display in full scale 

■ Connection of equipment

� To avoid electric shock, turn off the unit POWER

switch before making device connections.

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

3. Check that the SENS switch is turned off.

If the SENS switch is turned on, it is impossible to adjust cor-

rectly.

4. Connect a DVM as shown in Fig.6-1.

For the PAN16-50A user, see Fig.6-2.

5. Connect the - (neg.) terminal and the chassis ground termi-

nal (⊥) with the shorting bar.

Fig.6-1 Connection for voltage system adjustment

WARNING

+-
10A

Rear OUTPUT 
terminal board

Front auxiliary output terminals

Crimped
terminal

Connect the shorting bar 
to the - (neg.) terminal.

DVM

HI

LO
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Fig.6-2 Connection for voltage system adjustment 

(PAN16-50A)

6. Turn on the POWER switch.

■ Warming-up

� To minimize adjustment error affected by initial drift, warm

up the unit at least 30 minutes before starting adjustment.

7. Set the output voltage to the rated output voltage. 

For local control, turn the VOLTAGE control knob fully clock-

wise. For remote control, set the control signal to 10 V or 9.5 kΩ.

8. Turn on the OUTPUT switch.

9. Turn off the OUTPUT switch 30 minutes or more later.

Output voltage offset

10. Set the output voltage to 0 V. 

For local control, turn the VOLTAGE control knob fully counter-

clockwise. For remote control, set the control signal to 0 V or 0 Ω.

11. Turn on the OUTPUT switch.

12. Turn the CURRENT control knob clockwise until the unit

enters constant voltage operation. (Offset adjustments

must always be conducted in constant voltage operation.) 

When the current is remote-controlled externally and the current

setting is 0 A, the unit may operate at a constant current, depend-

ing on the offset balance. To avoid this problem, turn the current

control knob so that a current equal to about 10 % of the rated

value can be provided at any time.

Rear OUTPUT 
terminal board

Crimped
terminal

DVM

HI

LO

Connect the shorting bar 
to the - (neg.) terminal.

NOTE
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13. Using variable resistor "2", adjust the output voltage to 0 V.

Output voltage in full scale

14. Set the output voltage to the maximum.

For local control, turn the VOLTAGE control knob full y clock-

wise. For remote control, set the control signal to 10.5 V or 10 kΩ.

15. Using variable resistor "4", adjust the output voltage to 105

% of the rated output voltage.

� The maximum output voltage of the unit is specified

at 105 % of the rated output voltage. It is possible to

adjust to a level higher than 105 % using variable

resistor "4", but this may damage the unit.

� For remote control using external voltage, a 10 V control sig-

nal may be selected and adjusted to 100 % of the rated output

voltage of the unit.

Output voltage display in full scale

16. Adjust with variable resistor "5" so that the output voltage

indication of the unit equals the indication on the external

digital voltmeter (DVM) in a rated-voltage output condition.

Fig.6-3 Voltage system adjustment variable resistor

CAUTION

NOTE

2 4 5 6 7 8

S1 S2 S3 S4 S5
OVP11

Front control panel

1

9 10

3

Output voltage offset
Output voltage in full scale

Output voltage 
display in full scale

Never touch
"1", "3", "9" or "10".
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Current system adjustment procedure

The current system includes the following three items. Since all the

items are related to one another, adjust them all in the following pro-

cedure.

� Output current offset

� Output current in full scale

� Output current display in full scale

■ Connection of equipment

1. Turn off the OUTPUT switch.

2. Turn off the POWER switch.

3. Check that the SENS switch is turned off.

If the SENS switch is turned on, it is impossible to adjust cor-

rectly.

4. Connect a shunt resistor and DVM as shown in Fig.6-4.

For the PAN16-50A user, see Fig.6-5.

5. Connect the - (neg.) terminal and the chassis ground termi-

nal (⊥) with the shorting bar.

� Use load cables of sufficient current capacity to cover

the rated current.

Fig.6-4 Connection for current system adjustment

WARNING

+-
10A

Rear OUTPUT 
terminal board

Front auxiliary output terminals

Crimped
terminal

Connect the shorting 
bar to the - (neg.) terminal.

DVM

HI

LO

Shunt resistor
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Fig.6-5 Connection for current system adjustment 

(PAN16-50A)

6. Turn on the POWER switch.

■ Warming-up

� To minimize adjustment error affected by initial drift, warm

up the unit at least 30 minutes before starting adjustment.

7. Set the output current to the rated output current. 

For local control, turn the CURRENT control knob fully clock-

wise. For remote control, set the control signal to 10 V or 9.5 kΩ.

8. Turn on the OUTPUT switch.

9. Turn off the OUTPUT switch 30 minutes or more later.

Output current offset

10. Set the output current to 0 A.

For local control, turn the CURRENT control knob fully counter-

clockwise. For analog remote control, set the control signal to 0

V or 0 Ω.

11. Turn on the OUTPUT switch.

12. Turn the VOLTAGE control knob clockwise until the unit

enters constant current operation. (Offset adjustments

must always be conducted in constant current operation.) 

When the voltage is remote-controlled externally and the voltage

setting is 0 V, the unit may operate at a constant voltage, depend-

ing on the offset balance. To avoid this problem, turn the voltage

control knob so that a voltage equal to about 10 % of the rated

value can be provided at any time.

13. Using variable resistor "6", adjust the output current to 0 A.

Rear OUTPUT 
terminal board

DVM

HI

LO

Shunt resistor

Crimped
terminalConnect the shorting 

bar to the - (neg.) terminal.

NOTE
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Output current in full scale

14. Set the output current to the rated output current.

For local control, turn the CURRENT control knob fully clock-

wise. For remote control, set the control signal to 10.5 V or 10 kΩ.

15. Using variable resistor "7", adjust the output current to 105

% of the rated output current.

� The maximum output current of the unit is specified

as 105 % of the rated output current. It is possible to

adjust to a level higher than 105 % using variable

resistor "7", but this may damage the unit.

� For remote control using external voltage, a 10 V control sig-

nal may be selected and adjusted to 100 % of the rated output

current of the unit.

Output current display in full scale

16. Adjust with variable resistor "8" so that the output current

indication of the unit equals the current value obtained from

the indication on the external digital voltmeter (DVM) and

shunt resistor, in a rated-current output condition.

Fig.6-6 Current system adjustment variable resistor

CAUTION

NOTE

2 4 5 6 7 8

S1 S2 S3 S4 S5
OVP11

Front control panel

1

9 10

3

Output current offset

Output current display in full scale

Output current in full scale

Never touch
"1", "3", "9" or "10".
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6.4 Malfunctions and Causes 

This section describes some symptoms of possible malfunctions

encountered during use of the unit, along with appropriate remedies. 

Here, we provide seven typical symptoms and possible check items

for each; you simply find the relevant item. Ideally, you will be able

to cure these symptoms without difficulty. 

When you find a relevant item, follow the corresponding remedy. If

this does not solve or improve the problem, or if no relevant item can

be located, please contact your Kikusui agent/distributor. 

■ Symptom 1: The control panel displays nothing.

Check item Cause and remedy

Check that the wires to the 

AC input terminals are 

connected correctly.

� Wiring to the L, N, and GND terminals is 

wrong. 

Connect the wires to these terminals correctly 

by referring to "1.4 Connecting the AC power 

code".

Check that the AC power 

cord is plugged into a 

power socket securely.

� Plug the AC power cord into the socket 

securely.

Check that the AC Power 

code contains no broken 

wires. 

� Replace the power code with a new AC power 

code.

Check that the input fuse 

is not blown.

(For models 350W or 

700W only)

� Input voltage is high, exceeding the input volt-

age range. Supply a voltage within the input 

voltage range.

Contact your Kikusui agent or distributor to 

have the fuse replaced.

� The fuse appears to have suffered long-term 

damage from inrush currents.

Contact your Kikusui agent or distributor to 

have the fuse replaced.

www.valuetronics.com



6-10 PAN-A

■ Symptom 2: When you turn on the POWER switch, it is

turned off or the "ALM" LED lights up.

Check item Cause and remedy

Check that switch S4 on 

the control panel has not 

been set to on (upper posi-

tion).

� The overcurrent protection circuit has 

been activated.
Switch S4 should be off (lower position) when 

output current control using an external resis-

tor is not carried out.

Check that control wires 

are secure in controlling 

output with external resis-

tor.

� The overcurrent protection circuit has been 

activated.

Connect the control wires correctly by refer-

ring to "4.3.3 Controlling output current with 

external resistor"

Check that a switch used 

for switching the resistor 

is not open during switch-

ing in external resistor-

based control.

� The overcurrent protection circuit has been 

activated. Replace the switch with a shorting-

type or continuous-type switch.

See the CAUTION note in "4.3.3 Controlling 

output current with external resistor"

Check that input voltage is 

not distorted into a square 

waveform.

� The voltage detection circuit of the phase con-

trol circuit has been activated.

If the crest factor of input voltage is 1.2 or 

less, the phase control circuit may malfunc-

tion. In this case, use a regulated AC power 

supply as an input source. The capacity of the 

regulated AC power supply requires at least 

twice the power consumption (VA) of the unit.
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■ Symptom 3: When you turn on the OUTPUT switch, the

POWER switch is turned off or the "ALM"

LED lights up.

Check item Cause and remedy

Check that the OVP trip 

point is not preset to a 

level below output volt-

age.

� The overvoltage protection circuit has been 

activated. Preset the OVP trip point to a level 

above the output voltage. See "3.2.1 OVP 

(Over Voltage Protection) trip point preset-

ting".

Check that the actual out-

put voltage is not higher 

than voltage displayed on 

the panel.

� The overvoltage protection circuit has been 

activated. The voltage system requires calibra-

tion. Re-calibrate the unit by referring to 

"6.3.2 Adjustment procedure".

Check that the SENS 

switch is not on.

� The overvoltage protection circuit has been 

activated. The SENS switch should be off 

when the remote sensing function is not used.

Check that no special load 

is connected.

� The overvoltage protection circuit has been 

activated. See the item "Load" in "2.4 Load".

Check that control wires 

are secure in controlling 

output with external resis-

tor.

� The overvoltage protection circuit or overcur-

rent protection circuit has been activated. 

Connect the control wires correctly by refer-

ring to Sections "4.3.1 Controlling output 

voltage with external resistor" or "4.3.3 Con-

trolling output current with external resistor".

Check that control wires 

are secure and that exter-

nal voltage is not exces-

sive in controlling output 

with external voltage.

� The overvoltage protection circuit or overcur-

rent protection circuit has been activated. 

Connect the control wires correctly by refer-

ring to Sections "4.3.2 Controlling output 

voltage with external voltage" or "4.3.4 Con-

trolling output current with external voltage".

Check to see if the fan 

runs normally.

� The overheat protection circuit has been acti-

vated. Ambient temperature has exceeded the 

operating ambient temperature or the fan has 

possibly failed. If the fan does not run when 

the unit is used in the range of 0 °C to 40 °C, 

stop using the unit immediately and contact us 

for repair service.
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■ Symptom 4: No output is generated even when the OUT-

PUT switch is turned on.

Check item Cause and remedy

Check to see if both the 

"CV" and "CC" LEDs are 

off.

� The VOLTAGE and CURRENT control 

knobs have been turned fully  counterclock-

wise. Both LEDs may not light up, depend-

ing on the offset setting conditions. This is 

not a form of equipment failure. Set the 

required output using the VOLTAGE and 

CURRENT control knobs.

Check that the VOLT-

AGE or CURRENT con-

trol knob has not been 

turned fully counterclock-

wise.

� Set the required output using the VOLTAGE 

or CURRENT control knob.

Check to see if the "OUT-

PUT ON" LED is off.

� The external contact points have been 

closed in output ON/OFF control using 

external contact points. See "4.3.5 Output 

ON/OFF control".

Check that the switches 

S1, S3, and S5 on the con-

trol panel have not been 

set to on (upper position).

� For control from the front panel, control 

switches S1, S3, and S5 should all be set to 

off (lower position). See "4.3 Analog 

remote control".
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■ Symptom 5: No output is generated or the output is unstable

even when the OUTPUT switch is turned on.

Check item Cause and remedy

Check to see if the 

operation mode 

changes from CV 

to CC or CC to CV.

� Turn the control knob (VOLTAGE or CURRENT) 

that has been clamped, in the clockwise direction. If 

the knob has already been turned fully clockwise, it is 

necessary to use a power supply with greater capac-

ity.

Check that the 

SENS switch is not 

on.

� The SENS switch should be off when the remote 

sensing function is not used.

Check to see if it 

has been more than 

30 minutes since a 

power-on.

� The output is unstable due to initial drift. Carry out a 

warm-up (power application) for at least 30 minutes.

Check to see if 

both the "CV" and 

"CC" LEDs are lit.

� Input voltage is low, i.e., below the input voltage 

range. Supply voltage within the input voltage range.

� Ambient temperature is less than the operating ambi-

ent temperature. Use the unit within a range of 0 °C 

to 40 °C.

� If remote sensing and master-slave-control parallel 

operations are carried out, causing oscillation, add a 

capacitor to the load end. See "4.2 Remote sensing" 

and "4.4 Master-slave-control parallel operation".

� The internal circuit may be faulty. If a load such as 

battery is connected to the output terminals directly, 

the internal circuit may break or the output fuse may 

blow. See the item "Load" in "2.4 Load". Stop using 

the unit immediately and contact us for repair service.

Check to see if cur-

rent flows even 

though no load is 

connected.

� The internal circuit may be broken. If a capacitor of 

large capacity or a battery is connected in reverse 

polarity, a diode for preventing reverse connection 

will break. Stop using the unit immediately and con-

tact us for repair service.

Check to see if out-

put is generated 

even though the 

OUTPUT switch is 

turned off.

� The internal circuit may be broken. Application of 

voltage higher than the rating of the unit to the output 

terminals will cause the bleeder circuit to break. If a 

load such as a battery is connected to the output ter-

minals directly, the power transistors will break. Stop 

using the unit immediately and contact us for repair 

service.
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■ Symptom 6: Large output ripple

■ Symptom 7: Display value does not indicate output value

Check item Cause and remedy

Check that the input volt-

age is not below the cor-

rect range.

� Supply a voltage within the input voltage 

range.

Check that the output ter-

minals and chassis ground 

terminal are not floated.

� Being subjected to induction of input power 

frequency (50/60 Hz). If possible, connect 

the output terminals to the ground using a 

capacitor of 0.1 µF or more.

Check that there is no 

intense magnetic or elec-

tric field generating source 

nearby.

� Being subjected to electromagnetic induc-

tion. Take measures such as locating the 

unit away from such generating sources and 

using twisted cables.

Check that external volt-

age is not noisy in control-

ling output with external 

voltage.

� Take measures against noise by referring to 

Sections "4.3.2 Controlling output voltage 

with external voltage" or "4.3.4 Controlling 

output current with external voltage".

Check that the SENS 

switch is not on.

� The SENS switch should be off when the 

remote sensing function is not used.

Check item Cause and remedy

Check that the SENS 

switch is not on.

� The SENS switch should be off when the 

remote sensing function is not used.

Check that sensing wires 

or load cables are broken 

wires or have poor contact 

when the remote sensing 

function is used. 

� Check that all cables and wires are con-

nected correctly after turning off the 

POWER switch

Check that the load cur-

rent has peaks or is pulse-

shaped.

� See 'Load' in "2.4 Load".

Check that the variable 

resister '1' on the control 

panel was moved.

� Internal reference voltage has been 

changed. Because re-adjustment is neces-

sary, contact your Kikusui agent/distributor.
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Chapter 7 Specifications

Unless otherwise specified, the specifications of the unit are based on

the following conditions.

� The load is a pure resistance.

� The - (neg.) output terminal is connected to the (⊥) chassis ground

terminal with the supplied shorting bar.

� The unit should be used after 30 minutes warming-up time (with

current flowing).

TYP value, standard value and theoretical value do not guarantee per-

formance. They should be referred to as target values only.

Common Specifications

Common Specifications

Input

Input voltage and fre-

quency

100 VAC±10 %, 50/60 Hz, 1-phase, Crest factor: 1.2 to 1.41

 (110 V, 120 V, 200 V, 220 V, 230 V and 240 V AC input are fac-

tory option. *1)

Constant voltage opera-

tion indication

C.V, green LED indication

Constant current operation 

indication

C.C, red LED indication

Range of operation tem-

perature and humidity

0 °C to 40 °C (32 °F to 104 °F)

10 % to 90 % RH (no dew condensation allowed)

Range of storage tempera-

ture and humidity

-10 °C to 60 °C (14 °F to 140 °F)

0 % to 90 % RH max. (no dew condensation allowed)

Cooling system Forced air cooling with fan

Output polarity Positive or negative grounding possible

Withstanding voltage

Across input terminals 

and output terminals

Should withstand 1500 V AC, 1 min. with no abnormalities

Across input terminals 

and chassis

Remote sensing Possible (compensation one way approx. 0.6 V max.)

Master-slave-control paral-

lel operation

Possible

*1 For 230 V and 240 V AC input requirement, maximum input voltage is limited to 250 V AC.
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Specifications of PAN-A Series Model 175W

Model 175W PAN16-10A PAN35-5A PAN60-3A

Input

Power consumption, at 100 VAC, 

rated load

Approx.400 VA Approx.400 VA Approx.350 VA

Output

Voltage Rated voltage 16 V 35 V 60 V

Variable range 0 V to 16V 0 V to 35V 0 V to 60V

Resolution (theoret-

ical value) *2

3 mV 7 mV 11 mV

Number of turns of 

control knob

10 turns

Current Rated current 10 A 5 A 3 A

Variable range 0 A to 10 A 0 A to 5 A 0 A to 3 A

Resolution (theoret-

ical value) *2

1.8 mA 0.9 mA 0.6 mA

Number of turns of 

control knob

10 turns

Constant voltage characteristics

Ripple and noise 

(5 Hz to 1 MHz) RMS

0.5 mV

Line regulation (to ±10 % of AC 

input voltage)

0.005 %+1 mV

Load regulation (to 0 % to 100 % 

of output current) *3

0.005 %+1 mV

Transient response 

(standard value) *3, *4

50 µs

Temperature coefficient 100 ppm/°C (TYP value)

*2 The value is calculated from the number of turns of the wire-wound potentiometer. In practice, 

use 3-5 times each value as a target.

*3 Measured at the OUTPUT terminal board on the rear panel using the remote sensing function.

*4 Time necessary for output voltage to return to ±(0.05 %+10 mV) max. of rated value at 5 % to 

100 % changes of output current.
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PAN70-2.5A PAN110-1.5A PAN160-1A

Approx.350 VA Approx.400 VA Approx.330 VA

70 V 110 V 160 V

0 V to 70 V 0 V to 110 V 0 V to 160 V

13 mV 20 mV 30 mV

10 turns

2.5 A 1.5 A 1 A

0 A to 2.5 A 0 A to 1.5 A 0 A to 1 A

0.5 mA 0.3 mA 0.2 mA

10 turns

0.5 mV 0.5 mV 1 mV

0.005 %+1 mV

0.005 %+1 mV

50 µs

100 ppm/°C (TYP value)
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Model 175W PAN16-10A PAN35-5A PAN60-3A

Constant current characteristics

Ripple and noise 

(5 Hz to 1 M Hz) RMS

2 mA 1 mA 1 mA

Line regulation (to ±10 % of AC 

input voltage)

1 mA

Load regulation (to approx. 1 V 

to 100 % of output voltage) 

3 mA 2 mA 2 mA

Temperature coefficient 300 ppm/°C (TYP value)

Isolation ±250 V

Insulation resistance

Across chassis and input termi-

nals

500 VDC, 30 MΩ min. (measured at ambient humid-

ity 70 % RH max.)

Across chassis and output termi-

nals

500 VDC, 20 MΩ min. (measured at ambient humid-

ity 70 % RH max.)

Meter display

Output 

voltage

Max. figure dis-

played  

(fixed range)

19.99 199.9 199.9

Display error ±(0.5 % of rdg*5+2 digits) at 23 °C±5 °C

Temperature coeffi-

cient

300 ppm/°C (TYP value)

Output 

current

Max. figure dis-

played (fixed range)

19.99

Display error ±(1 % of rdg*5+5 digits) at 23 °C±5 °C

Temperature coeffi-

cient

400 ppm/°C (TYP value)

Remote control

Output voltage/

control voltage ratio

16 V/

approx. 10 V

35 V/

approx.10 V

60 V/

approx.10 V

Output voltage/

control resistance ratio

16 V/

approx.10 kΩ
35 V/

approx.10 kΩ
60 V/

approx.10 kΩ

Output current/

control voltage ratio

10 A/

approx.10 V

5 A/

approx.10 V

3 A/

approx.10 V

Output current/

control resistance ratio

10 A/

approx.10 kΩ
5 A/

approx.10 kΩ
3 A/

approx.10 kΩ

*5 rdg: Reading value of output voltage or output current.
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PAN70-2.5A PAN110-1.5A PAN160-1A

1 mA

1 mA

1 mA

300 ppm/°C (TYP value)

±250 V ±500 V ±500 V

500 VDC, 30 MΩ min. (measured at ambient humidity 

70 % RH max.)

500VDC, 20 MΩ min. (measured at ambient humidity 

70 % RH max.)

199.9

±(0.5 % of rdg*5+2 digits) at 23 °C±5 °C

300 ppm/°C (TYP value)

19.99 1.999 1.999

±(1 % of rdg*5+5 digits) at 23 °C±5 °C

400 ppm/°C (TYP value)

70 V/

approx.10 V

110 V/

approx.10 V

160 V/

approx.10 V

70 V/

approx.10 kΩ
110 V/

approx.10 kΩ
160 V/

approx.10 kΩ

2.5 A/

approx.10 V

1.5 A/

approx.10 V

1 A/

approx.10 V

2.5 A/

approx.10 kΩ
1.5 A/

approx.10 kΩ
1 A/

approx.10 kΩ
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Fig.7-1 PAN-A Series Model 175W Outline Drawing

Model 175W PAN16-10A PAN35-5A PAN60-3A

Master-slave-control series operation Possible

Protective circuit

Over-voltage protection (OVP) 

for output

Preset range: Approx. 10 % to 110 % of rated 

output voltage

ALM LED lights up, control transistor cut off and 

rectification circuit shut down when OVP tripped.

Input fuse

6.4 mm dia.x32 mm

7 A, 125 VAC/250 VAC

Output fuse standard pre-arcing 

time-current type

15 A 7 A 4  A

Thermal fuse Incorporated in transformer

Weight Approx.11 kg (24.3 lb)

Dimensions See outline drawing.

Accessory

Operation manual 1 copy

Power cable 1 pc. (SVT3 * 18AWG approx. 3 m)

Protection cover Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)

Front auxiliary output terminal cover UNIT: mm (inch)

MAX 470 (18.50) MAX 115 (4.53) 

M
A
X
 1

75
 (
6.

89
) 

M
A
X
 

20
 (
0.

79
) 

14
0 

(5
.5

1)
 

106 (4.17) MAX 

35 

(1.38) 

400 (15.75) 
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PAN70-2.5A PAN110-1.5A PAN160-1A

Possible

Preset range: Approx. 10 % to 110 % of rated out-

put voltage

ALM LED lights up, control transistor cut off and recti-

fication circuit shut down when OVP tripped.

7 A, 125 VAC/250 VAC

3 A 2 A 2 A

Incorporated in transformer

Approx.11 kg (24.3 lb)

See outline drawing.

1 copy

1 pc.

Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)
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Specifications of PAN-A Series Model 350W

Model 350W PAN16-18A PAN35-10A PAN60-6A

Input

Power consumption, at 100 

VAC, rated load

Approx.800 VA Approx.800 VA Approx.700 VA

Output

Voltage Rated voltage 16 V 35 V 60 V

Variable range 0 V to 16V 0 V to 35V 0 V to 60V

Resolution (theo-

retical value) *6

3 mV 7 mV 11 mV

Number of turns 

of control knob

10 turns

Current Rated current 18 A 10 A 6 A

Variable range 0 A to 18 A 0 A to 10 A 0 A to 6 A

Resolution (theo-

retical value) *6

3.3 mA 1.8 mA 1.1 mA

Number of turns 

of control knob

10 turns

Constant voltage characteristics

Ripple and noise 

(5 Hz to 1 MHz) RMS

0.5 mV

Line regulation (to ±10 % of 

AC input voltage)

0.005 %+1 mV

Load regulation (to 0 % to 100 

% of output current) *7

0.005 %+1 mV

Transient response 

(standard value) *7, *8

50 µs

Temperature coefficient 100 ppm/°C (TYP value)

*6 The value is calculated from the number of turns of the wire-wound potentiometer. In practice, 

use 3-5 times each value as a target.

*7 Measured at the OUTPUT terminal board on the rear panel using the remote sensing function.

*8 Time necessary for output voltage to return to ±(0.05 %+10 mV) max. of rated value at 5 % to 

100 % changes of output current.
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PAN70-5A PAN110-3A PAN160-2A

Approx.800 VA Approx.700 VA Approx.700 VA

70 V 110 V 160 V

0 V to 70 V 0 V to 110 V 0 V to 160 V

13 mV 20 mV 30 mV

10 turns

5 A 3 A 2 A

0 A to 5 A 0 A to 3 A 0 A to 2 A

0.9 mA 0.6 mA 0.4 mA

10 turns

0.5 mV 0.5 mV 1 mV

0.005 %+1 mV

0.005 %+1 mV

50 µs

100 ppm/°C (TYP value)
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Model 350W PAN16-18A PAN35-10A PAN60-6A

Constant current characteristics

Ripple and noise 

(5 Hz to 1 M Hz) RMS

5 mA 2 mA 2 mA

Line regulation (to ±10 % of 

AC input voltage)

1 mA

Load regulation (to approx. 1 

V to 100 % of output voltage) 

3 mA

Temperature coefficient 300 ppm/°C (TYP value)

Isolation ±250 V

Insulation resistance

Across chassis and input ter-

minals

500 VDC, 30 MΩ min. (measured at ambient humidity 

70 % RH max.)

Across chassis and output ter-

minals

500 VDC, 20 MΩ min. (measured at ambient humidity 

70 % RH max.)

Meter display

Output 

voltage

Max. figure dis-

played  

(fixed range)

19.99 199.9 199.9

Display error ±(0.5 % of rdg*9+2 digits) at 23 °C±5 °C

Temperature coef-

ficient

300 ppm/°C (TYP value)

Output 

current

Max. figure dis-

played (fixed 

range)

19.99

Display error ±(1 % of rdg*9+5 digits) at 23 °C±5 °C

Temperature coef-

ficient

400 ppm/°C (TYP value)

Remote control

Output voltage/

control voltage ratio

16 V/

approx. 10 V

35 V/

approx.10 V

60 V/

approx.10 V

Output voltage/

control resistance ratio

16 V/

approx.10 kΩ
35 V/

approx.10 kΩ
60 V/

approx.10 kΩ

Output current/

control voltage ratio

18 A/

approx.10 V

10 A/

approx.10 V

6 A/

approx.10 V

Output current/

control resistance ratio

18 A/

approx.10 kΩ
10 A/

approx.10 kΩ
6 A/

approx.10 kΩ

*9 rdg: Reading value of output voltage or output current.
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PAN70-5A PAN110-3A PAN160-2A

2 mA 1 mA 1 mA

1 mA

2 mA

300 ppm/°C (TYP value)

±250 V ±500 V ±500 V

500 VDC, 30 MΩ min. (measured at ambient humidity 

70 % RH max.)

500VDC, 20 MΩ min. (measured at ambient humidity 

70 % RH max.)

199.9

±(0.5 % of rdg*9+2 digits) at 23 °C±5 °C

300 ppm/°C (TYP value)

19.99

±(1 % of rdg*9+5 digits) at 23 °C±5 °C

400 ppm/°C (TYP value)

70 V/

approx.10 V

110 V/

approx.10 V

160 V/

approx.10 V

70 V/

approx.10 kΩ
110 V/

approx.10 kΩ
160 V/

approx.10 kΩ

5 A/

approx.10 V

3 A/

approx.10 V

2 A/

approx.10 V

5 A/

approx.10 kΩ
3 A/

approx.10 kΩ
2 A/

approx.10 kΩ
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Fig.7-2 PAN-A Series Model 350W Outline Drawing

Model 350W PAN16-18A PAN35-10A PAN60-6A

Master-slave-control series opera-

tion

Possible

Protective circuit

Over-voltage protection 

(OVP) for output

Preset range:  

Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and recti-

fication circuit shut down when OVP tripped.

Input fuse

6.4 mm dia.x32 mm

10 A, 125 VAC/250 VAC

Output fuse standard pre-arc-

ing time-current type

30 A 15 A 10  A

Thermal fuse Incorporated in transformer

Weight Approx.17 kg (37.5 lb)

Dimensions See outline drawing.

Accessory

Operation manual 1 copy

Power cable 1 pc.

Protection cover Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. (Mounting 

screw(M3x20)  1 pc.)

Front auxiliary output terminal cover UNIT: mm (inch)

MAX 425 (16.73) MAX 235 (9.25) 

MAX 

10 (0.39) 

M
A
X
 1

60
 (
6.

30
) 

14
0 

(5
.5

1)
 

210 (8.27) MAX 

45 

(1.77) 

350 (13.78) 
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PAN70-5A PAN110-3A PAN160-2A

Possible

Preset range: 

Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and recti-

fication circuit shut down when OVP tripped.

10 A, 125 VAC/250 VAC

6 A 4 A 3 A

Incorporated in transformer

Approx.17 kg (37.5 lb)

See outline drawing.

1 copy

1 pc.

Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)
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Specifications of PAN-A Series Model 700W

Model 700W PAN16-30A PAN35-20A PAN60-10A

Input

Power consumption, at 100 VAC, 

rated load

Approx.

1100 VA

Approx.

1400 VA

Approx.

1100 VA

Output

Voltage Rated voltage 16 V 35 V 60 V

Variable range 0 V to 16V 0 V to 35V 0 V to 60V

Resolution (theoret-

ical value) *10

3 mV 7 mV 11 mV

Number of turns of 

control knob

10 turns

Current Rated current 30 A 20 A 10 A

Variable range 0 A to 30 A 0 A to 20 A 0 A to 10 A

Resolution (theoret-

ical value) *10

5.4 mA 3.6 mA 1.8 mA

Number of turns of 

control knob

10 turns

Constant voltage characteristics

Ripple and noise 

(5 Hz to 1 MHz) RMS

0.5 mV

Line regulation (to ±10 % of AC 

input voltage)

0.005 %+1 mV

Load regulation (to 0 % to 100 % 

of output current) *11

0.005 %+2 mV

Transient response (standard 

value) *11, *12

50 µs

Temperature coefficient 100 ppm/°C (TYP value)

*10 The value is calculated from the number of turns of the wire-wound potentiometer. In practice, 

use 3-5 times each value as a target.

*11 Measured at the OUTPUT terminal board on the rear panel using the remote sensing function.

*12 Time necessary for output voltage to return to ±(0.05 %+10 mV) max. of rated value at 5 % to 

100 % changes of output current.
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PAN70-8A PAN110-5A PAN160-3.5A PAN250-2.5A

Approx.

1100 VA

Approx.

1000 VA

Approx.

1000 VA

Approx.

1100 VA

70 V 110 V 160 V 250 V

0 V to 70 V 0 V to 110 V 0 V to 160 V 0 V to 250 V

13 mV 20 mV 30 mV 45 mV

10 turns

8 A 5 A 3.5 A 2.5 A

0 A to 8 A 0 A to 5 A 0 A to 3.5 A 0 A to 2.5 A

1.5 mA 0.9 mA 0.7 mA 0.5 mA

10 turns

1 mV 1 mV 1 mV 5 mV

0.005 %+1 mV 0.005 %+1 mV 0.005 %+1 mV 0.005 %+2 mV

0.005 %+1 mV 0.005 %+1 mV 0.005 %+2 mV 0.005 %+3 mV

50 µs

100 ppm/°C (TYP value)
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Model 700W PAN16-30A PAN35-20A PAN60-10A

Constant current characteristics

Ripple and noise 

(5 Hz to 1 M Hz) RMS

5 mA 3 mA 3 mA

Line regulation (to ±10 % of AC 

input voltage)

3 mA

Load regulation (to approx. 1 V 

to 100 % of output voltage) 

3 mA

Temperature coefficient 300 ppm/°C (TYP value)

Isolation ±250 V

Insulation resistance

Across chassis and input termi-

nals

500 VDC, 30 MΩ min. (measured at ambient humid-

ity 70 % RH max.)

Across chassis and output termi-

nals

500 VDC, 20 MΩ min. (measured at ambient humid-

ity 70 % RH max.)

Meter display

Output 

voltage

Max. figure dis-

played  

(fixed range)

19.99 199.9 199.9

Display error ±(0.5 % of rdg*13+2 digits) at 23 °C±5 °C

Temperature coeffi-

cient

300 ppm/°C (TYP value)

Output 

current

Max. figure dis-

played (fixed range)

199.9 199.9 19.99

Display error ±(1 % of rdg*13+5 digits) at 23 °C±5 °C

Temperature coeffi-

cient

400 ppm/°C (TYP value)

Remote control

Output voltage/

control voltage ratio

16 V/

approx. 10 V

35 V/

approx.10 V

60 V/

approx.10 V

Output voltage/

control resistance ratio

16 V/

approx.10 kΩ
35 V/

approx.10 kΩ
60 V/

approx.10 kΩ

Output current/

control voltage ratio

30 A/

approx.10 V

20 A/

approx.10 V

10 A/

approx.10 V

Output current/

control resistance ratio

30 A/

approx.10 kΩ
20 A/

approx.10 kΩ
10 A/

approx.10 kΩ

*13 rdg: Reading value of output voltage or output current.
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PAN70-8A PAN110-5A PAN160-3.5A PAN250-2.5A

2 mA 1 mA 1 mA 2 mA

1 mA

2 mA 2 mA 2 mA 1 mA

300 ppm/°C (TYP value)

±250 V ±500 V ±500 V ±500 V

500 VDC, 30 MΩ min. (measured at ambient humidity 70 % RH 

max.)

500VDC, 20 MΩ min. (measured at ambient humidity 70 % RH 

max.)

199.9 199.9 199.9 1999

±(0.5 % of rdg*13+2 digits) at 23 °C±5 °C

300 ppm/°C (TYP value)

19.99

±(1 % of rdg*13+5 digits) at 23 °C±5 °C

400 ppm/°C (TYP value)

70 V/

approx.10 V

110 V/

approx.10 V

160 V/

approx.10 V

250 V/

approx.10 V

70 V/

approx.10 kΩ
110 V/

approx.10 kΩ
160 V/

approx.10 kΩ
250 V/

approx.10 kΩ

8 A/

approx.10 V

5 A/

approx.10 V

3.5 A/

approx.10 V

2.5 A/

approx.10 V

8 A/

approx.10 kΩ
5 A/

approx.10 kΩ
3.5 A/

approx.10 kΩ
2.5 A/

approx.10 kΩ
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Fig.7-3 PAN-A Series Model 700W Outline Drawing

Model 700W PAN16-30A PAN35-20A PAN60-10A

Master-slave-control series operation Possible

Protective circuit

Over-voltage protection (OVP) 

for output

Preset range: 

Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and 

rectification circuit shut down when OVP tripped.

Input fuse

6.4 mm dia.x32 mm

15 A, 125 VAC/

250 VAC

20 A, 125 VAC/

250 VAC

15 A, 125 VAC/

250 VAC

Output fuse standard pre-arcing 

time-current type

30 A 30 A 15  A

Thermal fuse Incorporated in transformer

Weight Approx.23 kg

(50.7 lb)

Approx.23 kg

(50.7 lb)

Approx.22 kg

(48.5 lb)

Dimensions See outline drawing.

Accessory

Operation manual 1 copy

Power cable Cable A *14 Cable B *15 Cable A *14

Protection cover Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)

Cable clamp 1 pc.

Heavy object warning label 1 sheet

*14 Cable A:  1 pc. (Nominal cross section 2 mm2, cabtyre cable, with 3P plug, approx. 3 m)

*15 Cable B:  1 pc. (Nominal cross section 3.5 mm2, cabtyre cable, no plug, approx. 3 m)

Front auxiliary output terminal cover UNIT: mm (inch)

MAX 505 (19.88) MAX 235 (9.25) 

MAX 

10 (0.39) 

M
A
X
 1

60
 (
6.

30
) 

14
0 

(5
.5

1)
 

210 (8.27) MAX 

45 

(1.77) 

400 (15.75) 
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PAN70-8A PAN110-5A PAN160-3.5A PAN250-2.5A

Possible

Preset range:  Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and rectification cir-

cuit shut down when OVP tripped.

15 A, 125 VAC/250 VAC

10 A 6 A 6 A 3 A

Incorporated in transformer

Approx.22 kg

(48.5 lb)

Approx.22 kg

(48.5 lb)

Approx.22 kg

(48.5 lb)

Approx.23 kg

(50.7 lb)

See outline drawing.

1 copy

Cable A *14

Guard cap  2 pcs.

Rear output terminal cover  1 pc.

Front auxiliary output terminal cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)

1 pc.

1 sheet
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Specifications of PAN-A Series Model 1000W

Model 1000W
PAN

16-50A

PAN

35-30A

PAN

60-20A

Input

Power consumption, at 100 VAC, 

rated load

Approx.

1600 VA

Approx.

1800 VA

Approx.

2100 VA

Output

Voltage Rated voltage 16 V 35 V 60 V

Variable range 0 V to 16V 0 V to 35V 0 V to 60V

Resolution (theoret-

ical value) *16

3 mV 7 mV 11 mV

Number of turns of 

control knob

10 turns

Current Rated current 50 A 30 A 20 A

Variable range 0 A to 50 A 0 A to 30 A 0 A to 20 A

Resolution (theoret-

ical value) *16

9 mA 5.4 mA 3.6 mA

Number of turns of 

control knob

10 turns

Constant voltage characteristics

Ripple and noise 

(5 Hz to 1 MHz) RMS

0.5 mV

Line regulation (to ±10 % of AC 

input voltage)

0.005 %+1 mV

Load regulation (to 0 % to 100 % 

of output current) *17

0.005 %+2 mV 0.005 %+1 mV 0.005 %+1 mV

Transient response (standard 

value) *17, *18

50 µs

Temperature coefficient 100 ppm/°C (TYP value)

*16 The value is calculated from the number of turns of the wire-wound potentiometer. In practice, 

use 3-5 times each value as a target.

*17 Measured at the OUTPUT terminal board on the rear panel using the remote sensing function.

*18 Time necessary for output voltage to return to ±(0.05 %+10 mV) max. of rated value at 5 % to 

100 % changes of output current.
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PAN

70-15A

PAN

110-10A

PAN

160-7A

PAN

250-4.5A

PAN

350-3.5A

PAN

600-2A

Approx.

1900 VA

Approx.

2000 VA

Approx.

1900 VA

Approx.

1800 VA

Approx.

2100 VA

Approx.

2000 VA

70 V 110 V 160 V 250 V 350 V 600 V

0 V to 70 V 0 V to 110 V 0 V to 160 V 0 V to 250 V 0 V to 350 V 0 V to 600 V

13 mV 20 mV 30 mV 45 mV 63 mV 108 mV

10 turns

15 A 10 A 7 A 4.5 A 3.5 A 2 A

0 A to 15 A 0 A to 10 A 0 A to 7 A 0 A to 4.5 A 0 A to 3.5 A 0 A to 2 A

2.7 mA 1.8 mA 1.3 mA 0.9 mA 0.7 mA 0.36 mA

10 turns

1 mV 1 mV 1 mV 5 mV 1 mV 1 mV

0.005 %

+1 mV

0.005 %

+1 mV

0.005 %

+1 mV

0.005 %

+2 mV

0.005 %

+1 mV

0.002 %

+1 mV

0.005 %

+1 mV

0.005 %

+1 mV

0.005 %

+2 mV

0.005 %

+3 mV

0.005 %

+1 mV

0.002 %

+1 mV

50 µs

100 ppm/°C (TYP value)
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Model 1000W
PAN

16-50A

PAN

35-30A

PAN

60-20A

Constant current characteristics

Ripple and noise 

(5 Hz to 1 M Hz) RMS

10 mA 5 mA 2 mA

Line regulation (to ±10 % of AC 

input voltage)

3 mA 3 mA 1 mA

Load regulation (to approx. 1 V 

to 100 % of output voltage) 

5 mA 5 mA 2 mA

Temperature coefficient 300 ppm/°C (TYP value)

Isolation ±250 V

Insulation resistance

Across chassis and input termi-

nals

500 VDC, 30 MΩ min. (measured at ambient 

humidity 70 % RH max.)

Across chassis and output termi-

nals

500 VDC, 20 MΩ min. (measured at ambient 

humidity 70 % RH max.)

Meter display

Output 

voltage

Max. figure dis-

played  (fixed 

range)

19.99 199.9 199.9

Display error ±(0.5 % of rdg*19+2 digits) at 23 °C±5 °C

Temperature coeffi-

cient

300 ppm/°C (TYP value)

Output 

current

Max. figure dis-

played (fixed range)

199.9

Display error ±(1 % of rdg*19+5 digits) at 23 °C±5 °C

Temperature coeffi-

cient

400 ppm/°C (TYP value)

Remote control

Output voltage/

control voltage ratio

16 V/

approx. 10 V

35 V/

approx.10 V

60 V/

approx.10 V

Output voltage/

control resistance ratio

16 V/

approx.10 kΩ
35 V/

approx.10 kΩ
60 V/

approx.10 kΩ

Output current/

control voltage ratio

50 A/

approx.10 V

30 A/

approx.10 V

20 A/

approx.10 V

Output current/

control resistance ratio

50 A/

approx.10 kΩ
30 A/

approx.10 kΩ
20 A/

approx.10 kΩ

*19 rdg: Reading value of output voltage or output current.
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PAN

70-15A

PAN

110-10A

PAN

160-7A

PAN

250-4.5A

PAN

350-3.5A

PAN

600-2A

5 mA 2 mA 2 mA 2 mA 2 mA 0.5 mA

1 mA 1 mA 1 mA 1 mA 1 mA 0.5 mA

3 mA 3 mA 2 mA 2 mA 2 mA 1 mA

300 ppm/°C (TYP value)

±250 V ±500 V ±500 V ±500 V ±1000 V ±1000 V

500 VDC, 30 MΩ min. (measured at ambient humidity 70 % RH max.)

500VDC, 20 MΩ min. (measured at ambient humidity 70 % 

RH max.)

1000VDC, 20 MΩ min. 

(measured at ambient humid-

ity 70 % RH max.)

199.9 199.9 199.9 1999 1999 1999

±(0.5 % of rdg*19+2 digits) at 23 °C±5 °C

300 ppm/°C (TYP value)

19.99

±(1 % of rdg*19+5 digits) at 23 °C±5 °C

400 ppm/°C (TYP value)

70 V/

approx.10 V

110 V/

approx.10 V

160 V/

approx.10 V

250 V/

approx.10 V

350 V/

approx.10 V

600 V/

approx.10 V

70 V/

approx.10 kΩ
110 V/

approx.10 kΩ
160 V/

approx.10 kΩ
250 V/

approx.10 kΩ
350 V/

approx.10 kΩ
600 V/

approx.10 kΩ

15 A/

approx.10 V

10 A/

approx.10 V

7 A/

approx.10 V

4.5 A/

approx.10 V

3.5 A/

approx.10 V

2 A/

approx.10 V

15 A/

approx.10 kΩ
10 A/

approx.10 kΩ
7 A/

approx.10 kΩ
4.5 A/

approx.10 kΩ
3.5 A/

approx.10 kΩ
2 A/

approx.10 kΩ
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Fig.7-4 PAN-A Series Model 1000W Outline Drawing

Model 1000W
PAN

16-50A

PAN

35-30A

PAN

60-20A

Master-slave-control series operation Possible

Protective circuit

Over-voltage protection (OVP) 

for output

Preset range: 

Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and 

rectification circuit shut down when OVP tripped.

Input fuse  15 mm dia.x40 mm 30 A, 125 VAC/250 VAC

Output fuse standard pre-arcing 

time-current type

60 A 40 A 30 A

Thermal fuse Incorporated in transformer

Weight Approx.36 kg (79.4 lb)

Dimensions See outline drawing.

Accessory

Operation manual 1 copy

Power cable 1 pc. (Nominal cross section 3.5 mm2, cabtyre 

cable, no plug, approx. 3 m)

Protection cover Gard cap 2 pcs. Rear output terminal cover 1 pc.


Front auxiliary output terminal 

cover  1 pc. 

(Mounting screw(M3x20)  1 pc.)

Cable clamp 1 pc.

Heavy object warning label 1 sheet

Front auxiliary output 
terminal cover

Front auxiliary output 
terminal cover

UNIT: mm (inch)

MAX 430 (16.93)

MAX  B

MAX  A 400 (15.75)

M
A
X
 1

75
 (
6.

89
)

 1
60

 (
6.

30
)
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PAN

70-15A

PAN

110-10A

PAN

160-7A

PAN

250-4.5A

PAN

350-3.5A

PAN

600-2A

Possible 

Preset range: Approx. 10 % to 110 % of rated output voltage

ALM LED lights up, control transistor cut off and rectification circuit shut down when OVP 

tripped.

30 A, 125 VAC/250 VAC

20 A 15 A 10 A 6 A 5 A 3 A

Incorporated in transformer

Approx.35 kg

(77.2 lb)

Approx.35 kg

(77.2 lb)

Approx.36 kg

(79.4 lb)

Approx.35 kg

(77.2 lb)

Approx.36 kg

(79.4 lb)

Approx.37 kg

(81.6 lb)

See outline drawing.

1 copy

1 pc. (Nominal cross section 3.5 mm2, cabtyre cable, no plug, approx. 3 m)

Gard cap 2 pcs. Rear output terminal cover 1 pc

Front auxiliary output terminal cover  1 pc. (Mounting screw(M3x20)  1 pc.)

1 pc.

1 sheet

Model MAX A MAX B

PAN16-50A 40 (1.57) 500 (19.69)

PAN35-30A

45 (1.77) 505 (19.88)

PAN60-20A

PAN70-15A

PAN110-10A

PAN160-7A

PAN250-4.5A

PAN350-3.5A

PAN600-2A
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PAN-A I-1

Symbols

– (neg.)  - - - - - - - - - - - - - - - - - 5-3

Symbols

+ (pos.)  - - - - - - - - - - - - - - - - - 5-3

A

AC IN - - - - - - - - - - - - - - - - - - 5-9

AC power code - - - - - - - - - - - - 1-9

Adjustment  - - - - - - - - - - - - - - 6-2

ALM - - - - - - - - - - - - - - - - - - - 5-5

Ammeter - - - - - - - - - - - - - - - - 5-5

Analog remote control - - - - - - 4-10

Auxiliary output terminals 2-2, 3-10, 
5-3

C

CC  - - - - - - - - - - - - - - - - -3-7, 5-5

CC power supply  - - - - - - - - - - 2-5

Chassis ground terminal - - 5-3, 5-10

Cleaning  - - - - - - - - - - - - - - - - 6-1

Constant current power supply  - 3-7

Constant voltage power supply  - 3-6

CONTROL  - - - - - - - - - - - - - - 5-9

CONTROL terminal board - - - - 4-1

Cover  - - - - - - - - - - - - - - - - - 3-13

CURRENT  - - - - - - - - - - - - - - 5-4

CV  - - - - - - - - - - - - - - - - -3-6, 5-6

CV power supply  - - - - - - - - - - 2-5

E

Exhaust port - - - - - - - - - - - - - - 5-9

External contact points - - - - - - 4-24

External resistor  - - - - - - 4-12, 4-18

External voltage  - - - - - - 4-14, 4-20

F

Front sub-panel cover  - - - - - - - 5-6

G

Grounding  - - - - - - - - - - - - - - 1-14

Guard caps - - - - - - - - - - - - - - 3-14

I

Inrush current - - - - - - - - - - - - - 2-1

Inspection  - - - - - - - - - - - - - - - 6-1

L

LIMIT - - - - - - - - - - - - - - - - - - 5-4

Load  - - - - - - - - - - - - - - - -2-2, 3-8

M

Malfunction  - - - - - - - - - - - - - - 6-9

Master-slave-control

Parallel operation - - - - - - - 4-26

series operation  - - - - - - - - 4-35

N

Negative voltage - - - - - - - - - - - 2-1

O

OUTPUT - - - - - - - - - - - - 5-4, 5-10

OUTPUT terminal board  - - - - 3-11

Over Voltage Protection - - - - - - 3-4

OVP  - - - - - - - - - - - - - - - - - - - 5-5

OVP trip point  - - - - - - - - - - - - 3-4

P

Packing  - - - - - - - - - - - - - - - - - 1-5

POWER  - - - - - - - - - - - - - - - - 5-3

INDEX
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POWER switch - - - - - - - - - - - - 3-2

PRESET OVP - - - - - - - - - - - - - 5-4

R

Rack mounting  - - - - - - - - - - - -P-3

Remote control  - - - - - - - - - - - 4-10

Remote sensing - - - - - - - - - - - - 4-5

S

SENS - - - - - - - - - - - - - - - - - - 5-10

Shorting bar  - - - - - - - - - 5-3, 5-10

T

Turning on the power - - - - - - - - 3-1

V

Voltmeter - - - - - - - - - - - - - - - - 5-5

www.valuetronics.com



www.valuetronics.com



KIKUSUI ELECTRONICS CORP.

http://www.kikusui.co.jp/en

1-1-3 Higashiyamata, Tsuzuki-ku, Yokohama, 

224-0023, Japan

Tel: +81-45-593-7570    Fax: +81-45-593-7571

Website

www.valuetronics.com


	Safety Symbols
	Safety Precautions
	Arrangement of this manual
	CONTENTS
	Preface
	Chapter 1 Setup
	1.1 Checks during unpacking
	1.2 Precautions for moving
	1.3 Precautions for installation
	1.4 Connecting the AC power code
	1.5 Grounding

	Chapter 2 Before Using the Unit
	2.1 Inrush current
	2.2 Negative voltage
	2.3 Output terminals on the front panel
	2.4 Load
	2.4.1 When load current has peaks or is pulse- shaped
	2.4.2 When a load generates a reverse current to the power supply
	2.4.3 In case of load with accumulated energy, such as batteries

	2.5 CV power supply and CC power supply
	2.6 Output Terminal Isolation

	Chapter 3 Basic Operation
	3.1 Turning on the power
	3.2 Basic operation
	3.2.1 OVP (Over Voltage Protection) trip point presetting
	3.2.2 Using as a constant voltage power supply
	3.2.3 Using as a constant current power supply

	3.3 Connecting load
	3.4 Mounting the auxiliary output terminal cover
	3.5 Fixing output presetting

	Chapter 4 Applied Operation
	4.1 CONTROL terminal board
	4.2 Remote sensing
	4.3 Analog remote control
	4.3.1 Controlling output voltage with external resistor
	4.3.2 Controlling output voltage with external voltage
	4.3.3 Controlling output current with external resistor
	4.3.4 Controlling output current with external voltage
	4.3.5 Output ON/OFF control

	4.4 Master-slave-control parallel operation
	4.5 Master-slave-control series operation

	Chapter 5 Names and Functions of Controls
	5.1 Front panel
	5.2 Rear panel

	Chapter 6 Maintenance
	6.1 Cleaning
	6.2 Inspection
	6.3 Adjustment
	6.3.1 Test equipment required
	6.3.2 Adjustment procedure

	6.4 Malfunctions and Causes

	Chapter 7 Specifications
	INDEX

