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/\ 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 sym-
bols used depends on the products).

I or AN

DANGER

AN

WARNING

A

CAUTION

N
A

D
A or L

P b O -

PAN-A

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.

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

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

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

Shows that the act indicated is prohibited.

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.
Chassis (frame) terminal.

On (supply)

Off (supply)

In position of a bi-stable push control

Out position of a bi-stable push control



/\ 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

o

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.

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

% Purposes of use

Input power

Line
Voltage

+ 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.

surface, the fuse can be replaced with a new one.
When replacing a fuse, use the one which has
appropriate shape, ratings, and specifications.

Fuse
§§ + With products with a fuse holder on the exterior

PAN-A



PAN-A

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).

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.



Operation
+ Check that the AC input voltage setting and the

fuse rating are satisfied and that there is no
abnormality on the surface of the power cord. Be
sure to unplug the power cord.

If any abnormality or failure is detected in the
products, stop using it immediately. Unplug the
power cord. 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 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.
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Arrangement of this manual

PAN-A

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 A\ 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.



\

Chapter 7 "Specifications"

Describes the electrical, mechanical and general specifications of
the unit.

PAN-A
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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.

PAN16-10A
PAN35-5A
PAN60-3A

PAN16-18A
PAN35-10A
PANGO-6A

PAN16-30A
PAN35-20A
PANG0-10A

Fig.P-1  Models and types covered by this manual
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Introduction of the products

P-2

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.

e The two distinctly visible LED display units on the front panel dis-
play output voltage, output current and various preset data.

e The output control potentiometer (for voltage and current preset-
ting) is of a 10-turns wire-wound design, and allows precise setting.

e 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 50us allows it to follow a sudden
load change.

o 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).

PAN-A



* 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.

e 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.

e Rack mount frame RMF4AM (Metric rack conforming to JIS standards)
RMF4 (Inch rack conforming to EIA standards)

* Blank panel BP2, BP4
¢ Bracket B22, B42

/N\CAUTION -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 '
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

PAN-A P-3



MODEL 175W

Rack mount frame

0o
~
Reha

Blank panel BP4
Bracket B42

Unit: mm (inch)

Rack mount frame

199
50 50 50

24.5

Bracket B42

Unit: mm

Fig.P-2  Model 175W mounted into RMF4AM/RMF4

P-4 PAN-A



MODEL 350W/700W

Rack mount frame

Blank panel BP2

Bracket B22

Unit: mm (inch)

Rack mount frame

199
50 50 50

24.5

Blank panel BP2

Bracket B22
Unit: mm

Fig.P-3  Model 350W/700W mounted into RMF4M/
RMF4
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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
o
2
[0
S ’
[JOperation manual [JGuard cap 2 pcs. [JAuxiliary output
[Z21-004-512] GPO1-PMC terminal cover
[83130] Cover:[P1-000-048]
Screw:[M3-112-019]

Plug: CEE7/7
[85-AA-0005]

[]Rear output terminal [JAC power cable

cover
(Mount on the unit. )

[Q5-000-160]

Fig.1-1 Accessories (model 175W)

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

NOTE
the product needs to be transported at a later date.
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MODEL 350W

< oe

[lOperation manual [1Guard cap 2 pcs.
[Z21-004-512] GPO1-PMC
[83130]

[JRear output terminal cover [IFuse
(Mount on the unit. ) [99-02-1002]
[Q5-000-170]

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

Plug: CEE7/7
[85-AA-0005]

[JAC power cable

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.
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MODEL 700W

S P

[JOperation manual [JGuard cap 2pcs. [JAuxiliary output
[Z1-004-512] GPO1-PMC terminal cover
[83130] Cover:[P1-000-047]

Screw:[M3-112-019]

S

o

[ Rear output terminal cover [IFuse 2
(Mount on the unit. ) [99-02-1003] [
[Q5-000-170] (PAN35-20A:[99-02-1400]) 2

Accompanying screwA:[M8-600-013]
Cable clamp:[P1-750-001]
Fastening plate [D6-750- 001]

Plug CEE7/7
OAC bl > [85-10-0660]
power cable -10-
(with cable clamp) (PAN35-20A:[85-10-08201)

Fig.1-3  Accessories (model 700W)

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

ANX;INIVe] - For safety, check that the power switch is turned off.
/N\CAUTION - 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.1-4  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.1-5, and carry it with the handle.

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

Fig.1-5  Precaution for moving (model 350W)
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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.

ANV - The weight of the model 700W exceeds 20 kg. To pre-
vent any danger, never carry the unit by one person.

When moving the unit, two persons should hold the two locations at
the rear and front of the unit, respectively, as shown in Fig.1-6.

Two persons should hold the two locations
at the rear and front of the unit.

Fig.1-6  Precaution for moving (model 700W)

1.3 Precautions for installation

Be sure to observe the following precautions when installing the unit.
H 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.
B 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
Storage temperature range: -10 °C to 60 °C
H 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 completely.

PAN-A 15
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H 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.

B Do not locate the unit in a dusty location.

Otherwise, this may result in electrical shock or fire.

B 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 down-
ward.

B 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.

B 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.

PAN-A



1.4 Checking the input fuse

MODEL 350W/700W
Use an input fuse element suitable for the AC power source. A seal is
attached to the rear panel indicating suitable fuse ratings. See Fig.1-7.

N/\:IN[Y] - To avoid electric shock, always disconnect the AC
power code or turn off the switch on the switchboard.

/A\CAUTION - Select a fuse element of external design, rating and
characteristics suitable for the unit. Use of a fuse of
different rating or a short circuit of the fuse holder

may damage the unit.

FUSE
8A 250V

/N\WARNING
REPLACE ONLY WITH

SAME TYPE AND

RATINGS OF FUSE.

— Fuse holder

\ WEIGHT kg

AC INPUT
230V 50/60Hz
MAX VA

(o8
=]

=

O]
w

oltan
(0]
()
(V)
()

AC IN connector

Fig.1-7  Rear panel (model 350W)

MODEL 175W
The input fuses of the model 175W are located inside, and users are
not able to check or replace them.

ANV - Users are requested to never remove the cover and
check or replace the fuse.
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1.5 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.1-7.

This product is an equipment of IEC Overvoltage Category II
(energy-consuming equipment supplied from the fixed installation).

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

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.

MODEL 700W

PANT/\:IN N - To avoid electric shock, first connect the cable to the
AC IN terminal board before connecting it to the
power source.

/\CAUTION - 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.1-8.
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ACIN

terminal board Fastening plate

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

?\\\ L: Brown
N

(o8
=]

=

O]
w

@ (GND): Green/Yellow
Cable clamper

(Not included for Model
175W and 350W.)

Fig.1-8  Connection of AC power code

Connecting procedure of AC power source side

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

PAN-A 1-9



1.6 Grounding

ANV - Improper or no grounding may cause electrical
shock.
+ Connect the ground terminal to electrical ground
(safety ground).

Connect the AC power code to a grounded 3-pin outlet.
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2.1

2.2

PAN-A

o ) :1:1-1@78 Before Using the Unit

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

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
Model Model Model
175W 350W 700W
Peak current range 100 A to 140 A to 300 A to
150 A 200 A 400 A
Half-amplitude level 5 ms 5 ms 5 ms

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".

2-1
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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.

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.

--- Constant current preset value --- Constant current preset value
rrrrr Meter indication value - Meter indication value
(mean value) (mean value)

Fig.2-1 Load current with Fig.2-2 Pulse-shaped load
peak value current
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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 Rp as shown in Fig.2-3 to bypass the
reverse current. However, the amount of current to the load decreases

by Irp.
r oor . TTTTTTTTS
i - + X !
i he |
1 D ! o 1 oV}
| ! =~ S
i ¢ : ' 2
' [ I (@)
Equivalent circuit of the unit Regenerative load
+lo E =
5 Ro[@] = ol V] c
I -]
o Irp[A]
= P ®
: g £
=8 0 Rbp: Reverse current bypass ';j
&0 L Iy dummy load c
=] . 7]
Sz Reverse current Eo: Output voltage D
To Irp:  Max. reverse current o
Re)
Fig.2-3  Remedy for regenerative load e

/N\CAUTION - For the resistor Rp, 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.
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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.

e,
! | D | |
! O > Q | D:Reverse-current-
! | | J_ i prevention diode
| il i e il
i I | I
I ' i 1
| 6 S
e | | . _
The unit Load with

accumulated energy

Fig.2-4  Measures against load with accumulated
energy

/N\CAUTION - 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.

2-4
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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.

Constant
Al
S Eo Constant 8 I =
[5) 5] _g
& & Eo O
S S
> >
= = l
& & e
= = E
S S S
0 «—Jo—— 0 ITo g
Output current Io Output current Io "5)
. . £
Fig.2-5 Ideal Constant Fig.2-6 Ideal Constant ]
Voltage Power Supply Current Power Supply °
S
. ©
However, the output impedance of an actual constant voltage or con- m

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 60 V and 10 A (maximum rated output voltage of 60 V, maximum
rated output current of 10 A) as a model.
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B Connecting a 6 Q resistive load

A resistive load of 6 Q is connected to the output terminals of the
power supply and the output current limit is set to 5 A. In this condi-
tion, output voltage is raised gradually from O 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 30 V (that is, the output current
has reached 5 A), the output voltage no longer increases beyond 30 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 SA to 9A in Fig.2-7, a voltage of up to 54V
can be output.

B Connecting a 2 Q resistive load

Let's assume a case in which a load resistance of 2 Q is used. The
output current limit is regarded as the rated maximum output current.

When you increase the output voltage from O V, the output current
reaches the power supply's maximum current rating when the output
voltage reaches 20 V; the power supply cannot output a voltage above
20V 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 15 Q resistive load

We consider a case of using a load resistance of 15 Q. 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 60 V, no
more current can be sourced to this load, regardless of the current set-
ting.

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.

Area where voltage
increase is required

L ﬁ Load line of RL = 15 Q Load line of RL=6 Q

60V (‘

8 I % % |:> Area where current capacity
5‘3 - b needs to be increased
s | N
> b
2 30V T, aaaaEEEESEEE ,
5] ' _Loadline of RL=2Q
O 20V f---ofrmmmmmy N R >l
0 4A 5A 9A 10A

Output current Io

Fig.2-7  Constant Voltage Operation and Constant
Current Operation
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2.6 Output Terminal Isolation

YAN/:1NIVe] - 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.

/N\CAUTION - 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).

2-8

B 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.
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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.

/ '@ Rext

Approx. the
same potential
as the positive
output terminal
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@ | H Since the output terminal is floating, the
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. pacity gl

No connection  the isolation voltage of the power supply
here. with respect to the chassis.

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

*1.
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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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B 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.

B When the positive output terminal is connected to the

2-10

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.
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Since the negative output terminal is at

ground potential, the section indicated in

gray must have an insulation capacity

Short bar that is greater than the maximum output
voltage of the power supply with respect
to the chassis.

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

3.1

This chapter describes the basic operations that you can perform from
the front panel.

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.

/N\CAUTION - If the POWER switch is turned on while the OUTPUT

switch remains on, a preset voltage or current is sup-
plied to the load.

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

PAN-A

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 components
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.
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Turning on the power procedure

[ =

[ o |~
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|©

Check that the POWER switch is turned off.

Check that the OUTPUT switch is turned off.

Open the front sub-panel cover of the control panel to con-
firm that all control switches (S1 to S5) are off.

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

Check that the AC power code is correctly connected.

Turn on the switch on the switchboard which supplies
power to the unit, or connect the AC power code plug to a
outlet.

Turn on the POWER switch.

The LED on the control panel lights up.

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.

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.
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OUTPUT PRESET OVP
OUTPUT
switch
LIMIT
switch
CURRENT
control VOLTAGE
knob control
knob
0 0 000 0 o
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¥ OFF Control
switch

Front sub-panel
cover

Hold the right and left edges of the sub-panel between your fingers
and open the front sub-panel cover towards you.

Fig.3-1 Control panel
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