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Use of Operation Manual

· Please read through and understand this Operation Manual before
operating the product. After reading, always keep the manual nearby
so that you may refer to it as needed. When moving the product to
another location, be sure to bring the manual as well.

· If you fmd any incorrectly arranged or missing pages in this manual,
they will be replaced. If the manual it gets lost or soiled, a new
Operation Manual can be purchased. In either case, please contact your
Kikusui agent, and provide the "Kikusui Part No." given on this page.

· This manual has been prepared with the utmost care; however, if you
have any questions, or note any errors or omissions, please contact your
Kikusui agent.

Reproduction and reprinting of this product as well as this operation
manual, whole or partially, without our permission is prohibited. Both unit
specifications and manual contents are subject to change without notice.

© 1996 - 1998 Kikusui Electronics Corporation
Kikusui Part No. ZI-001-612, IA000344
Printed in Japan
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This manual is arranged as follows. An outline of each chapter is
given below.

Preface
Describes all the models covered by this manual, as well as
outlines the features of each model.

Chapter 1 Setup
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 Basic Operation
Describes the unit's start-up function, protection circuit, and the
basic operations managed from the front panel of the unit.

Chapter 3 Applied Operation
Explains the remote control of the unit, and use of multiple number
of power supply in combination to increase output capacity.

Chapter 4 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 Lt.caution
marks indicated on the panels of the unit.

Chapter 5 Maintenance
Describes the daily inspection procedures and the calibration
conducted when necessary. To remote-control the unit, such
calibration is necessary. Follow the calibration procedures detailed
in this chapter.

Chapter 6 Specifications
Describes the electrical, mechanical and general specifications of
the unit.
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Outline of the manual

The PAN series is classified depending on output capacity. This
Operation Manual describes the PAN series, including the specific
types named below.

1m1~lnnlJml!i['111;lma
PAN16-10, PAN35-5,
PAN55-3, PAN70-2.5,
PAN11 0-1.5, PAN160-1

~ijJul.,iM.l.);m:mi1U

PAN16-18, PAN35-10,
PAN55-6, PAN70-5,
PAN110-3, PAN160-2

1;m~p=;n~'mr"11§m·l.iI

PAN16-30, PAN35-20,
PAN55-10, PAN70-8,
PAN110-5, PAN160-3.5,
PAN250-2.5

IgjJ~mgltl~~M'l'l~lm'I'1t1
PAN16-50, PAN35-30,
PAN55-20, PAN70-15,
PAN11 0-1 0, PAN160-7,
PAN250-4.5

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

The contents of this manual apply to all the models shown in the
above-mentioned. However, descriptions of specific types and
models are designated as follows.
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Example 1 Descriptions of entiremodelsof 175Wand 1aaaw
The input fuses of the models 175W and 1000W
are located inside, and users are not able to check
or replace them.

Example 2 Descriptions of PAN16-18, PAN16-30, andPAN35-20

No front auxiliary output terminal cover is available
and necessary for the models shown on the left.

Introduction of the products
The PAN 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 series are featured with the following points.

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

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

· Electronic switch for low chattering and noise is used to tum on
and off the power output.

· Using external voltage or external resistor, output voltage and
current can be remote-controlled. With the GPIB interface
available with our PIA3200, an automatic testing system can be
formed.

· The phase control pre-regulator is furnished with a choke input
smoothing circuit, which decreases apparent input power and
suppresses harmonic components in the input current.
Therefore, potential effects on the power line, such as input
voltage distortion, are decreased.

High-speed transient response of 50 JL s allows it to follow a
sudden load change.
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. Carefully selected parts, improved circuit, and forced air
cooling heat dissipation combine to produce an excellent low
temperature drift of 100 ppm/T' (constant voltage
characteristic).

. 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.

With the above-mentioned features, PAN series units offers a wide
range of applications to laboratory experimental equipment, test
equipment for mass-production lines, power supply for aging, etc.

,.-----------,1 NOTE r-I----------,

. Since thisunituses a phase control circuit for thepre­
regulator, output is superimposed withpulsive noise.
Although the noise level iskeptsufficiently low, it may

.still cause some problem with certain types of
applications. Please studythis issue carefully before
choosing which unitto use.

Option
The following optional accessories are available for rack
mounting.

. Rack mount frame RMF4M (Metric rack conforming to ns
standards)
RMF4 (Inch rack conforming to EIA
standards)

. Blank panel BP2, BP4
· Bracket B22, B42, BH4M, BH4

~ljii:jiWJiMiiiiiiiifN;:~:@Hj~!iiltiIIMt!IW!!IIIt CAUTI0 N Willti!!iiWi.~Jt@!~~@Ji:MM!!~!l;:@l!@@!!H;:!

. Theunitis furnished with air intake ports for forced air
cooling. For rack mounts, therefore, we request that
youmount a blankpanel of at leastone-unit width on
the rack.

For details on optional accessories, contact your Kikusui agent.
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Fig. P-2A Model 175W mounted into RMF4M

Fig. P-2A ModeI700W(350W) mounted into RMF4M

Fig. P-2C Model 1aaaw with BH4M mounted on it



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.

Accessories vary depending on the model. Check with Fig. 1-1.

The model 175W includes the following accessories.

D AC power cable D Operation manual

DAuxiliary output terminal 0 Cable clamper
cover (Mount on the unit.)
(Not included for the
PAN16-10 and PAN35-5.)

DOuard cap

o AC input terminal
cover
(Mount on the unit.)

D Rear output terminal cover 0 Control terminal cover
(Mount on the unit. (Mount on the unit.
Not included for the Not included for the
PAN16-10 and PAN35-5.) PAN16-10 and PAN35-5.)

Fig.1-1A Accessories (model 175W)
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The model 350W includes the following accessories.

o AC power cable DFuse oOperation manual

o Guard cap

o Cable damper
(Mount on the unit)

DAuxiliary output terminal cover
(Not included for the PAN16-18 and PAN35-10.)

o AC input terminal cover
(Mount on the unit.)

~ ~
I?" PAN55-6

PAN16~18 ~j; PAN70-5
;:.; PAN 110-3

.»~: PAN 160-2

o Rear output terminal cover
(Mount on the unit. Not included for the PAN35-1O.)

o Control terminal cover
(Mount on the unit. Not included for the PAN16-18 and PAN35-1O.)

Fig. 1-1 B Accessories (model 350W)
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The model 700W includes the following accessories.

o AC power cable DFuse o Operationmanual

DGuardcap

D Cableclamper
(Mounton the unit.)

DAuxiliary output terminalcover
(Not includedfor the PAN16-30and PAN35-20.)

o AC input terminalcover
(Mounton the unit.)

~ PAN16-30 ~iij
.. PAN35-20

..~.:

oRear outputterminalcover
(Mounton the unit. )

PAN55-10
PAN70-8
PANI10-5
PAN160-3.5
PAN250-2.5

o Control terminalcover
(Mounton the unit. Not includedfor the PAN16-30and PAN35-20.)

Fig. 1-1C Accessories (model 700W)
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The model 1aaaw includes the following accessories.

D AC power cable DOperation manual DGuardcap

DAuxiliary output terminal D Cable damper
cover (Mount on the unit.)
(Not included for the
PAN16-50 and PAN35-30.)

D AC input terminal cover
(Mount on the unit.)

D Rear output terminal cover
(Mount on the unit. Not included
for the PAN16-50 and PAN35-30.)

D Control terminal cover
(Mount on the unit. Not included
for the PAN16-50 and PAN35-30.)

D Sensing terminal cover
(Mount on the unit. Not included for the PAN16-50 and PAN35-30.)

Fig. 1-1 D Accessories (model 10aaW)
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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.

_____, WARNING _ .. _

· Forsafety, checkthat the powerswitch is turned off.

Milj:j:j:j:~~1:IMmj@::)i'i:;:;:::@:;:;1@:::::;j;:@j;m::j:j:j:i:; CAUTION :;j:j:j:::::j!:!j:j:!!:'j:ii;m:Hl:::!!!::;;;nrmm!!!:!!!i:lW::Mj:j:j:::

· When transporting the product, be sure to use the
original packing materials. If they are missing,
contact yourKikusui agent.

· When packing the product, remove the powercable
andall otherconnection cables.

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

HOld~

~
Fig. 1-2A Precaution for moving (model 175W)

In the case of the models 350W and 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, position the left side to be
bottom first, and carry it with the handle.

Holdthe handle.

Fig. 1-28 Precaution for moving (models 350W and 700W)
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In the case of the model 1OOOW, the power
transformeris located on the left seenfrom the front,
and the centerof gravityof the unit is deviated to the
left. For carrying the unit, take sufficient care.

For carrying, thefrontpanelhandles should be heldby
one person, and the rear panel handles by another
person.

_____ WARNING __..__

. The weight of the model 1aaaw exceeds 35 kg. To
prevent any danger, never carry the unit by one
person.

NOTE

. Only for carrying, it is permissible to stand the unitas
shown in Fig. 1-2C, and carry it by two persons, one

_each holding one front panel handle. After moving,
quickly placethe unitwith its bottom underneath.

Only for carrying,
it is permissible
to stand the unit.
Do not keep it
as it is.

Fig. 1-2C Precaution for moving (model 1000W)

1.3 Precautions for installation
Besuretoobserve thefollowing precautions wheninstalling theunit.

• Do not use the unit in a flammable atmosphere.

To prevent explosion or fire, do not use the unit near alcoholor
thinner, or in an atmosphere containing suchvapors.
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• Avoid locations where the unit is exposed to high
temperature or direct sunshine.
Do not locate the unit near a heater or in areas subject to drastic
temperature changes.

Operation temperature range: 0 to 40°C

Storage temperature range: ' -10 to 60°C

• 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 70% 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.

• 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
conductors and imperfect contact with connectors, malfunction
and failure. or in the worst case, a fire.

• Do not locate the unit in a dusty location.

• 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.

• Do not install the unit along a tilted section of floor
or in a location subject to vibrations.

• Do not use the unit in locations affected by strong
magnetic and/or electric fields.
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1.4 Checking the input fuse
(Only models 350W and 700W)
Use an inputfuse elementsuitable for theAC powersource. A seal
is attached to the rear panel indicating suitable fuse ratings. See
Fig. 1-3.

____... WARNING ....

. To avoid electric shock, always disconnect the AC
powercableor turnoff the switch onthe switchboard.

ii::6;Nii!i:ifiiiim~~m::!:il!tiMiiiiiMmf::!:ii!lf11iiiWi:; CAUTI0 N ttMwm:lf:lill:!:!:jii:iHl:iiiii!i!!!!!!!!i!ili!i!tiiWiti!

. Selecta 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
maydamagethe unit.

Fuse holder

FUSE
lOA 125V/250V

AWARNING
REPLACE ONLY WITH

SAME TYPE AND
RATINGS OF FUSE.

(WEIGHT Kg)

A 'io~v 15~ie~~
MAX VA

ACINPUT
terminal board

Fig.1-3 Rear panel

The input fuses of the models 175Wand 1aaaw
are locatedinside.and users arenot able to check
or replace them.

___.... WARNING _

· Users are requested to neverremove the coverand
checkor replace the fuse.
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1.5 Connecting the AC power cable

Connect the AC power cable to an AC power source specified for
the unit. A seal is attached to the rear panel indicating the rated
input. See Fig. 1-3.......__.1 WARNING .. _

• To avoid electric shock, firstconnect the cableto the
AC INPUT terminal board before connecting it to the
power source.

Connecting procedure

CD Remove the AC input terminal cover.
® Remove the cable damper mounted on the rear panel.
® Connect the supplied AC power cable to the terminal board

as shown in Fig. 1-4.

i%iiiW1ii?jiiiiiMjii~!~!~!~!i:i!i!i!ii~:iiiiWiMMM@M CAUTION ~iM!~i!!!!!N!.!.!.!.!),iiit!.it!~!.~!!.i!!!.!.iMt~!.Wi!.!.!.!!!:W!.l!!m

. Check that wires of specified color are connected to
the specified terminals. See Fig. 1-4 for the correct
connections.

NOTE

. Fig. 1-4 shows the connections on the model 350W.
Connections onother models canbeperformed inthe
same manner. However, thedirection of mounting the
cable clamper varydepending onthe model.

~/

Fig. 1-4 Connection of AC powercable
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® Fasten the AC powercablewith thecabledamper.
® Mount the AC input terminal cover.

• Direct connection of power cable to the switchboard
The power cable is furnished with a 3-P plug on its AC power
sourceend. For direct connection of the cable to the switchboard,
cut off the plug, and crimp a terminal on eachend of wire.

f!!H!m!!i;~H!!l!m!:!:!:l!!,!:!,Ki::i!!'Wini!l!!:!!!!!!!:!:!,!,!:!:!!!! CAUTI0 N iiiMNiiiiiiilli:!,m!:!:!!!,!i!':!:!i!!:W:!:!i,!:!,!!!,;t;;!!,i;:;:!'!:!i:!:

. Check the terminal screw on the switchboard, and
crimp a terminal on each wire end suitable for the
said terminal screw. (This connection must be
performed by qualified personnel.)

..
ID.IiIi1W

® Connect theAC powersource endof theACpowercable to
the switchboard.

______ WARNING _

· To prevent electric shock during cable connection,
check that the switch of the switchboard is turned off.

ltf.!ii'~:!:!:!'f.:iM!:!:!:!':':'f'll!'!'!:!':'!::'!:!'!'!,!:!g::!:~mi,:,::::!:!,!,:,:::,: CAUTION !:!:!:!:!:l'i:!:!,!:@:,!:!:!,!,!i!:!,!t,!,!,!,!,!,!,!,!:!,!,!:!:!t:!,!:!:!:!:llW,!,!,!,!,!@!:!:!i

· Each wire color of the cable has its corresponding
terminal. Connect the wires to the distribution panel
terminals in the same procedure as described in @
above.

· Check the terminal screw on the switchboard, and
crimp a terminal on each wire end 'suitable for the
said terminal screw. (This connection must be
performed by qualified personnel.)

1-10 Setup



1.6 Grounding

_____1IIIIIIIIIIlII WARNING 1IIIIIIIIIIIIII.-IIIIIIIIIIIIIIIIIIIIIIIIIIIIlIBBII

. Improper or nogrounding maycause electrical shock.

. Connect the ground terminal to electrical ground
(safety ground).

To ground the models 175W and 350W, three methods
are available as described below. Select one of them, and
securely ground the unit.

1. Remove the 3P-2P plug adapter from the AC power cable,
and connect the 3-P plug to a grounded 3-P receptacle.

2. Keeping the 3P-2P plug adapter on the AC power cable,
connect it to a 2-P receptacle, and ground the GND wire
(green).

3. Cut off the plug, put a crimped terminal on the GND wire
(green), and connect it to the grounding terminal on the
switchboard.

In the case of the models 700W and lOOOW,
securely connect the GND wire (green) of the
power cable to the GND terminal of the
switchboard.
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2.1 Precautions and preparation for use
Beforeusingtheunit,usersarerequested to thoroughly understand
the following matters.

• Inrush current
A inrush current mayflow when the POWERswitchis turnedon.
SeeTable 2-1. If youareplanning touseseveral setsof theunitin a
system, andto tumon thePOWERswitches at thesametime, check
thattheACpowersource or theswitchboard is ofsufficient capacity.

Keep 3seconds orlonger interval between ONandOFFofthePOWER
switch. Repeated ON/OFF ata shorter interval maycause inrush current
andshorten theservice lives oftheinput fuse andpowerswitch.

Table 2-1 Inrush current of each model
l" ..-: ,',',',',',,',',',,',

::;tqg§:~,(;);~?~~:: '::Jq8~~!:::p.§pl:::::;;;M:g:~~V:t.9qi:::::M94,~~::::1:999.;Wt;::::.;'...<:<{:-.' ::.; ,"::.:.::::

Peakcurrentrange lOOA to 150A 140A to 200A 300A to 400A 450A to 550A

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

• Negative voltage
Regardless of the OUTPUTswitch's ON or OFF setting, whenthe
VOLTAGE control or the CURRENT control is turned fully
counter-clockwise, a negative voltageof 0-0.6V is generated.

Affectedby this voltage,approx. lOrnA reverse current flows to
the load. In caseswhere the load willbe affected by such a reverse
current, carefully checkthe suitability of the application.

• 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 PAN16-50 has no front paneloutput terminal.
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• Load
Note that the output may become unstable when one of the
followingloads is connected.

1. When load current has peaks or is pulse-shaped

Thecurrentmeteron theunitindicates onlymeanvalues. Evenwhen
the indicatedvalue is less than the maximumcurrent, therefore, a
peak mayexceedthepresetcurrentvalue. In sucha case,theunit is
instantaneously put into constant-current operation mode, and the
outputvoltage dropsaccordingly. Ifyoulookcarefully, youwillsee
the constant current(CC)indicator lightup dimly.

For such a load, a larger value should be preset for the constant
current, or the currentcapacityshouldbe increased.

•• - Constant current preset value
...... Meter indication value

(mean value)

Fig. 2-1 Load currentwith
peak value

••• Constant current preset value
...... Meter indication value

(mean value)

r-- r-- - - ro-

. --... . . . .. . - . -.

... ... .. ... .... ... ... ... ... ... ...

Fig.2-2 Pulse-shaped
load current

2. When a load generates a reverse current to the power
supply

The unit cannot absorb a reversecurrent from a regenerative load
suchas an inverter, converteror transformer thatsupplies currentto
a powersupply. Consequently, the outputvoltage willincrease and
the output will fluctuate.

As a remedy, connecta resistor RD as shownin Fig. 2-3 to bypass
the reverse current.

lOUT
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Fig. 2-3 Remedy for regenerative load
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RD [n] - Irp [A]

where RD: Reversecurrentbypassdummyload
Eo: Output voltage
Irp: Max. reversecurrent

,-----------,1 NOTE r-I--------,

. The amount of current to the loaddecreases by Irp.

3. Incase of load with accumulated energy, such asbatteries
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
components 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.

l--------~---[

, !' . i..L! D: Reverse-current-
I I I ..!!!!.. I preventiondiode, ,! T I

I (, 6---J IL J L i
The unit Load with

accumulated energy

Fig. 2-4 Measures against load with accumulated energy

~jH#fi.@fWl;;:i:i~;i;~i~iiiiii;;~;i;;;H~;fi~f~;f~t~i'iiiiiifi CAUTION rii;i:i;i:i'ii;i\;i.;iiii;!tt~!~i.i~i.lii;i~i~iii~~i.ii;ii;;ii'iiiiiiiiiiitiiiiiiifiti;;!;;!;;!;

. To protectthe unit and the load, select the reverse­
current-prevention diode0 according to the following
standard.
1. Reverse voltagewithstand capacity: Minimum of

twicethe rated outputvoltageof the unit.
2. Forward current capacity: Three to ten times the

rated output curren~ of the unit.
3. A diodewith small loss
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2.2 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.

%::;::;ff%:i:i:::::::W:::::!K,::fiiiiHMi.ml:i!it%!::iW CAUTI0 N i.;::::::::;::i.::::::i.Jt::::':::::!:::i:::!i!::!!~:::i:;::i:'iiltW:i::i!%:iniM:

. If the POWER switch is turned onwhiletheOUTPUT
switch remains on, a preset voltage or current is
supplied to the load.

,...---------" NOTE r-I--------,

. If the POWER switch is turned onwhilethe OUTPUT
switch remains on, AC ripple components may be
superimposed at startup depending onthe operation
speed of the phase control circuit and the status of
the load.

Turning on the power procedure .

CD Check that the POWER switch is turned off.
@ Check that the OUTPUT switch is turned off.
® Check that the supplied AC power cable is correctly

connected.
@ Turn on the switch on the switchboard which supplies

power to the unit, or connect the AC power cable plug to a
receptacle.

® Tum on the POWER switch.
® The LED on the control panel lights up.
(j) While pressing the LIMIT switch, and turn the VOLTAGE

control; check that the output voltage can be preset in a
range from zero to the rated output voltage value.

® Continue pressing the LIMIT switch, and turn the
CURRENT control; 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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2.3 Basic operation
There are two different modes for theunit: 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
procedure suitable for the selected operation mode.

:~:~:~:~::i::::ii:~1:!1:!@H:!:!:im~:::1:~:~:~:Kii~:~:!:~:J:~:~:!:m~1:~:~:~t:~!~:m CAUTION :~:~:~:1:~:~8~:!:!:!:il:~:mm~:1:~:1:J:m~:~:~:~:~:!:!:!:~:!:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:!:~:!:~:::!:!:

. To protect the load, preset the OVP trip point for
either operation mode.

2.3.1 OVP trip point presetting

Using the LIMIT switch, an output-voltage limit value can be
preset. By turning the VOLTAGE control, however, the output­
voltage limit value can be changed at any time. Therefore, if you
tum on the OUTPUT switch without first confirming the output­
voltage limit value by using the LIMIT switch, an unexpectedly
excessive voltage may be supplied to the load. To protect the load
in such a case, the OVP (over-voltage protection) function is
provided.

w~~~mm~mmm~mm~m~!~!~!~!!mlMf:~!~~~:r:;mM~ CAUTION ~!t!!!lt:~:~~!~!!!!~!::~!~:~~~~!!!~!~!~t:!!rmHlt!~!t:!t~!!t!~!~~!!~!!:&fM~

. The OVP trip point is factory-preset to 1100/0 of the
rated output voltage of the unit. When using the unit,
preset to an OVP trip point suitable for the load.

When the OVP function is active, an "ALM" (alarm) LED lights
up on the control panel, and output is shut down. To release the
alarm, tum off the OUTPUT switch, and turn on the POWER
switch again. In this case, lower the output-voltage preset value.
Otherwise the OVP function is activated again, if OUTPUT switch
is turned on.
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Presetting the OVP trip point .

iiitlMmifijiiiiill!i!:tlfi;miiiiiiiilfti*lMii1.iiil!:il~ CAUTION i~iiiiiiiii1.iiiiiiiiiigiiitititit!:iHitFi*iiiiiiMMmitM

. After presetting the OVP trip point, be sure to check
that the OVP function works at the preset voltage
(Procedure ® -@). For checking, it is necessary to
output an actual voltage. Therefore, first check that
no load is connected, andproceed with the following
procedure.

CD Tum off the OUTPUT switch.
@ Tum on the POWER switch.
® While presetting the PRESET OVP switch, tum the OVP

control with a Phillips-head screwdriver, and preset to the
over voltage against which the load is to be protected.

@) Tum the VOLTAGE control fully counter-clockwise.
® Tum on the OU1PUT switch.
® Gradually tum the VOLTAGE control clockwise, and

check that the "ALM" (alarm) LED lights up and the output
is shut down when the output voltage has reached the preset
OVP voltage.

Now, the OVP trip point presetting is completed.
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2.3.2Using as a constant voltage power source
_____ WARNING _

· For safety, turn off the POWER switch when
connecting the load.

CD Check that the OUTPUT switch is turned off.
@ Tum on the POWER switch.
® While pressing the LIMIT switch, preset the requested

current by turning the CURRENT control.

....----------.1 NOTE r-I---------,

· This preset value functions as a current limit for
constant voltage operation; no current larger than
preset value will flow even with a sudden change in .
load resistance.

@ While pressing the LIMIT switch, preset the requested
voltage by turning the VOLTAGE control.

~ti~llmii~~lnt~~lt~~~~:t~@~!ifmiif:imfi:l~~~~~Wl CAUTION :~~~~@:i~~~~:~~~:~l~~H:~~~~~~~~I~~~~~~~:~:~::!~!~!~~~~~Kmlmmmii~~l:~~~~~~~

· A sudden input voltage is not desirable for any of the
below-listed loads. For such loads, gradually
increase the voltage from zero (i.e., turn the control
from fully counter-clockwise).

1. Loads of unknown resistance

2. Loads whose resistancevaries over a wide range

3. Loads of large inductance

® Tum on the OUTPUT switch.
® The "CV" LED lights up on the control panel to indicate

that the unit is in constant voltage mode.
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2.3.3 Using as a constant current power source

______ WARNING _

· For safety, turn off the POWER switch when
connecting the load.

CD Check that the OUTPUT switch is turned off.
@ Tum on the POWER switch.
® While pressing the LIMIT switch, preset the requested

voltage by turning the VOLTAGE control.

.------------" NOTE 1.------------,

· This preset value functions as a voltage limit for
constant current operation; no voltage higher than
the preset value will be output even with a sudden
change in load resistance.

@ While pressing the LIMIT switch, preset the requested
current by turning the CURRENT control.

tJHlflMi'M::::!tiilIIKI:!!liilff:I!lill!iltili!imll!:mmmlI CAUTION Ilfi1Iif::!I!tl!tffllllliimi!!!!!1!!!!'!1!1!!I!!i!tl!!f:l!!lf:I!li!IHI!

· A sudden input current is not desirable for any of the
below-listed loads. For such loads, gradually
increase current from zero (Le., turn the control from
fully counter-clockwise).

1. Loads of unknown resistance

2. Loads whose resistance varies over a wide range

3. Loads of large inductance

® Tum 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.
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iD1i1i1W
PAN16-50

2.4 Connecting load

@%W!:irf:lilfMM::mK~@~~!j~j~~~j!~~~~~~~~tl:tf:@ CAUTION :!!~!~!~~l!~j~~j!jt!!:i!}~~~~j~jjj:~tj~j~!~ttjjtjj~~~n!jn~m!~j~j~j~jjj}ttjjjjj

· The connection cable to the load (the load cable)
should be of a sufficient capacity for the rated current.

.---------,1 NOTE r-I-------,

· 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 (.1) on
the front panel to a - (neg.) output terminal or + (pas.)
output terminal using the shorting bar.

. The PAN16-50 has no front panel output
terminal. The shorting bar to connect the
output terminal to the chassis ground terminal
(..L) is mounted on the rear panel output
terminals.

GIiIWfliIDW
PAN16-18 PAN16-30

PAN35-20

Load connection procedure . .

CD Check that the POWER switch is turnedoff.
@ Connect the load to the output terminalsboard on the rear

panelor to the auxiliary output terminals on the frontpanel.
See Figs. 2-5 and 2-6.

.-------------., NOTE '--1--------'----,

. For connecting a cable to the rear panel
output terminals of the models shown on the
left, see Fig. 2-7.
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Auxiliary output terminal

Crimped terminal
on the load cable

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

Fig. 2-5 Connection to the auxiliaryoutput terminals on the front panel

Crimped terminals
on the load cable

+
+S
-s

Crimped terminals
on the load cable

In the case of the PAN16-50,
connect the chassis ground
terminal to the - (neg.)

+ or the + (pos.) terminal
with this shorting bar.

OUTPUT terminal board OUTPUT terminal board (model 1ooow)
Fig. 2-6 Connection to the OUTPUT terminal board on the re?r panel

mM~l~~~~~~~~~~~~:~~tl~t~~i~~~~~~~~~~~~~t'~:~~~~~~~~~1~~:tm~~tMi~~mnj CAUTION ~~l~iirlii~~i~~i~i~:~~t~~il~i~l~itl~iilil~t~f:~i~~~~~t~i~~it:i~~~::

. To assure a goodconnection of the loadcable to the
output terminals, usecrimped terminals.

. After connecting the load cable, mount the output
terminal cover (on the frontor rearpanel). Notethat
certain models haveno terminal cover.
To mount the front auxiliaryoutput terminal cover,
see section 2.5, "Mountlnq the auxiliary output
terminal cover",

imWrcIiiilWiDJIDlW
PANf6-10 PAN35-10 PAN16-50
PAN35-5 PAN35-30
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Nocover isavailable and necessary forthefront
auxiliary output terminals ofthemodels shown on
theleft.

• Rear OUTPUT terminal board of the PAN16-18,
PAN16-30, and PAN35-20

mmw
PAN16~30
PAN35-20

Crimped terminal
on the load cable

;:;':': Spring washer (M4)

<...:.:: ....::.:.::.: -, /
.:.: ---~---_.

... )( '"Nut (M4)

OUTPUT terminal board

Fig.2-7 Connection to the rear OUTPUT terminal board
of the PAN16-18, PAN16-30, and PAN35-20

Mt;Miii~~~~:~;~~~i~:~:~:~W~~:Wli~t!~tmtWttWl~ii~~j~~ CAUTION iil~:::~~~~W:!:!:;~:~~~~:~~Wl~~!~:~:~:~~~~~~~~~~~~l~~:~~~~~~~:!l::iJt~rmtiiii:

· To assure a goodconnection of the loadcableto the
output terminals, usecrimped terminals.

· Be sure to use M4 screws to fasten the crimped
terminals of the load cable to the output terminals,
and fasten them as shown in Fig. 2-7.

· After connecting the load cable, mount the rear
output terminal cover.

· The rear output terminals project from the terminal
board. Check thatnothing around the unitwillcontact
the terminals.

...-----------.1 NOTE,r---------,

· Screwsto fasten the crimped terminals of the load
cable to the output terminals are notsupplied withthe
unit.
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2.5 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. Note that certain
models have no terminal cover.

I ' \.
[fl3.W ~ fIIDlW ni.nmrn
PAN16-10 PAN16-18 PAN16-30 PAN16-50
PAN35-5 PAN35-10 PAN35-20 PAN35-30

No cover is available and necessary for the front auxiliary output
terminals of the models shown above.

. To mount the cover, be sure to use the screws
supplied. Other screws, if of an incorrect length, may
contact some internal partof the unit.

/ ..

~ Use only the screws supplied (M3 X 20).

Fig.2-8 Mounting the auxiliary output terminal cover

2.6 Fixing output presetting
The unit includes VOLTAGE and CURRENT controls; in order to
make them mechanically fixed or semi-fixed, guard caps are
supplied with the unit. Use them if output presetting is seldom
necessary.
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Using the guard caps .

CD Check that the OUTPUT switch is turned off.
® Tum on the POWER switch.
® While pressing the LIMIT switch, preset the output level

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

@ Pull out the VOLTAGE and/or CURRENT control (knob)
without turning it.

® While pressing the LIMIT switch, use a flat-head
screwdriver, and preset the output to a desired value.

• To fix presetting

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

• To semi-fix presetting

® As shown in Fig. 2-9, pierce the guard cap top with a
Phillips-head screwdriver.

(j) 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.

Work on a firm stand.

.o~

\
To semi-fix I

To fix..

Pierce this surface with a
Phillips-head screwdriver.

O~
~4fI}

Fig. 2-9 Mounting the guard cap
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Re-mounting the knob

There is a slot on the end of the shaft of the output preset
potentiometer. Mount the knob so that it engages the slot to prevent
the knob from turning freely. Follow the procedure described
below.

CD Remove the guard cap pressing the two locking mechanisms.
@ Press in the knob till it softly touches the shaft of the

potentiometer.

Locking mechanism ~''0 ~
F,ig. 2-10 Removing the guard cap

® Using gentle force, tum the knob fully counter-clockwise.
@ Pressing the knob, tum it further counter-clockwise until it

settles in deeply, and the knob and shaft are engaged.
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3.1 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 that has good frequency
characteristics is needed at the sensing point (load terminal).

@ Connect the +S terminal and the + (pos.) terminal of the
load, and connect the -S terminal and the - (neg.) terminal
of the load.

® Connect electrolytic capacitors (Cl, C2) across the +S
terminaland the + (pos.) terminal, and across the -S terminal
and the - (neg.) terminal.

® Connect an electrolytic capacitor (C) with a capacity of
approx. 1,000 to 100,000 fJ. F across the load terminals.

~ff:&m~tftfWllli~Miiii~t::::~t:~:~:ltiKt::f~i~~~~j CAUTION mi:::::t:::t~~~~~~Hf::iii~:~t:iii@ilm1tii@fl~:~~~~~~:~~:~~:~:

. If the sensing wire is disconnected, the output
voltage at the load terminals cannot be stabilized,
andexcessive voltage maybe applied to the load. To
assure goodconnection to the outputterminals, use
crimped terminals.

. After connection, mount therear output terminal cover.

'.'

ommw

Connecting procedure . . . .
CD Tum off the OU1PUT switch.
@ TutTI off the POWER switch.
® As shown in Fig. 3-1A, remove the sensing shorting bar.

,..----------.1 NOTE r-I---------,

Forthe model 1aaaw user, see Fig. 3-1 B.
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Note that certainmodels have no terminal cover.

No cover is available and
necessary for the rear output
terminals of the models shown
onthe left.

imW rmmw um:mw
PAN16-10 PAN35-10 PAN16-50
PAN35-5 PAN35-30

C::=========:=JI NOTE CI========::=J
. To decrease output ripple voltages caused by

inductive effect, use a shielded wire for sensing.
Connect the shield to the + (pas.) terminal.

(j) Check again that all the cables and wires are connected
correctly.

-s

+
+s

OUTPUT
terminal
board

~'':':'.~.':O:-.':':'.~.':'':'.<:'''.'.~.':''',.,.•••o:o.'".~':''':'.':'':''':':.'.'":'.':O:'.'':''•••.,••:-:-.':":.••'":'••:0:-.':':

CI, C2: lOO/lF 16WV

Remove the shorting~ Crimped terminal

+
C

Fig. 3-1 A Remote sensing connection

~f~j!i!i!:!;M!!!!!!i!iii!tm!l!j!!!i!!!!!!j1mii!!i!!!!}ml~!tiW?:!i!im CAUTION !!j!i!!t11!!i!tt!!!!!!!!!~ji~!!!!!!!jj~!!!i!!i!!l!!i:i:i!!ij:lli:jj:!i!ij'it:ilil:

. After using the remote sensing, remove the sensing
wire, and be sure to connect the sensing shorting
bars across the +8 and + (pas.) terminals, and -8 and
- (neg.) terminals.
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+
C

Removethe shortingb~

ci, C2: lOOp F 16WV Cl+

+

OUTPUT terminal board
Fig.3-1 B Remotesensingconnection (model 1OOOW)

%':?W@%~i:WgWif.Wii@mii:mf:ii:f:mmfi:f:M CAUTI0 N ~~!::~:~:~W!:f:!:f::::H§f:!:!~!:lti:W::f:!!!:Wf:{@f:mf:!:f:f::~:~l~l~

· Do not connect any load to + (pos.) and - (neg.)
terminals on the SENSING terminal board.

· Afterconnection, mountthe sensing terminal cover.
Note thatcertain models have noterminal cover.
No cover is available and necessary for the sensing
terminal of the PAN16-50and PAN35-30.

· After usmqthe remote sensing, remove the sensing
wire, and be sure to connect the sensing shorting
barsacross the+S and+ (pos.) terminals, and-Sand
- (neg.) terminals on the SENSING terminal board.
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3.2 Analog remote control

It is possible to remotely control the unit's output voltage and
current using analog signals. Output of 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.

...._ ...... WARNING __.......

· 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
terminal of the CONTROL terminal board, resistors,
voltage source and switch to be connected to the
CONTROL terminal board are nearly the same as
that of the + (pas.) output terminal.
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• Before performing analog remote control
The unit is factory-calibrated for control from the front panel (i.e.,
local control). Before using remote control (excluding output of
ON/OFF using external contact points), re-calibration is necessary.
Re-calibration is also necessary when changing from remote
control back to local control. For details on calibration, see section
5.3, "Calibration",

Table 3-1 Alignment on CONTROL terminal board

'I!)!, ::l:i):~\~ll!)ilil;!:r:t~l~tlli:illl:l:l: :llllillil11illllililllllll:il:ii:::iii:ii!!i:l:liillliri:ill::::liilli:illi.iiiiil\ilir::liliiillllli!~!m~iimil:ii::ilr!iiiiliiir:!:!iiii:il~ili:i!i:lil:iilll:lil:i!:::i:iiiiliiir:llilil~::lil!!i):il:il::::i,::):::
@ M/S CaNT OUT Master unit output for master-slave control parallel

connection

@ SLAVE IN Slave unit input for master-slave control parallel
connection

® MIS CaNT COM Common line for master-slave control parallel
connection

® OUTPUT ON/OFF Output ON/OFF control

® D COM Common line for internal control circuit
(j) CC R CaNT IN Input for output current control using externalresistor

® CC R CaNT OUT Output for output current control using external resistor

® CC V CaNT Input for output current control using external voltage
@ CV R CaNT IN Input for output voltage control using external resistor
@ CV R CaNT OUT Output for output voltage control using external resistor

® CV V CaNT Input for output voltage control using external voltage

CD A COM Common line for internal control circuit

A COM and0 COM areconnected to the + (pas.) terminal inside.

tON

:1):f:~i!~llii!!!i!IIII~I~!!~i~i~:r• OFF

L Master-slave-control
parallel operation

Output current control
using external resistor

Output current control
using external voltage

Alignment of control switches

Ji1~I~rF'"
';;~r;!i!i!!!~:!!:ili!li!:!I!i!lllil:III!III!i:::ii~11Illii::L:::::::I::d:t:::r

Output voltage conU'ol--'
using external voltage

Output voltage control
using external resistor

Fig. 3-2
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3.2.1 Controlling output voltage with external resistor

This method is used to control output voltage using a O-approx. 10
k 0, external resistor.

_____ WARNING .._ .......

. To avoid electric shock, insulate the external resistor
(Rext) from the others. Thepotential of Rext is nearly
the sameasthatof the unit's + (pos.) output terminal.
If the - (neg.) output terminal is connected to the
chassis ground terminal (..L) and Rext is left non­
insulated, there may be a danger of electricshock
and accidents due to a short circuit of the output
across the chassis (case) of the unitand Rext.

Connection and setup procedure

CD Tum off the OUTPUT switch.
@ Tum off the POWER switch.
® Set the control switches Sl and S2 as shown in Fig. 3-3.
@ Connect an external resistor across the control terminals.

and. as shown in Fig. 3-3.

WrffKi\§KMt\§i\\W~M@Ml!?:\§f@\Nif:M~tf CAUTION ifmii:\\\Ji\\!i!!.j!j!i:fMiit\'fH!if:i:\::::::::\:i:H:Mltttttt:

• If Rext is disconnected, a voltage higher than the
rated level is output. To ensure a firm connection to
the control terminals, usecrimped terminals.

. TouseRext which consists ofa multiple number offixed
resistors and a switch, and select one ofthem for control,
usea short circuit type orcontinuous type SWITch.

. After connection, mount the control terminal cover.
Note thatcertain models have noterminal cover.

ifjWJ mIW fIiIiWJ. Inmnw '
PAN16~10 "P1iJifr6~18 PliJiJf6~30 PAN16~50
PAN35-5 PAN35-10 PAN35-20 PAN35-30

No control terminal cover is available and necessary
for the models shown above.
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...------------,1 NOTE "'-1---------,

. To minimize the influence of noise on the output, use
a 2-core shielded wire or a twisted-pair wire to
connect the control terminals and Rext. If using a
shielded wire, connect the shield to the terminal 0 .

. 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.

® Re-check thattheconnections on theterminal boardandthe
switch settings are correct.

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

. Emax'Rext
Output voltage Eo ::;: 10 [V]

Rext ~ 10 [kfl]
Emax: max. output voltage [V]

(105% of rated output voltage)

Front control paneli~

~ CONTROL

@
®
@

®
®
(2)

® Crimped terminal

e
e
o

Rear CONTROL terminal board

Fig. 3-3 Connection andsetupfor outputvoltage control
using external resistor
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3.2.2 Controlling output voltage with external voltage

This methodis used tocontrol outputvoltage using0- approx. 10V.
_ ... WARNING _

. To avoid electric shock, insulate the external voltage
source (Vext) from the others. Thepotential of Vext is
nearlythe same as that of the unit's + (pos.) output
terminal.
Ifthe- (neg.) output terminal isconnected tothechassis
ground terminal (.1.) andtheoutput ofVext isconnected
to the Vext case, there may be a dangerof electric
shock andaccidents dueto a short circuit oftheoutput
across thechassis (case) oftheunit and the. Vext case.

Connection and setup procedure

CD Tum off the OUTPUT switch.
® Tum off the POWER switch.
® Tum the VOLTAGE controlfully clockwise.

,----------" NOTE r-I-------,

· In outputvoltage control using external voltage, it is
also possible to change the output using the
VOLTAGE control. Therefore, keep the control
turned fully clockwise so that output voltage can be
remotely controlled, up to the rated output voltage. If
output preset on the panel needs to be fixed, usethe
supplied guard cap.

@ Set the controlswitchesS1 and S2 to thepositionshownin
Fig. 3-4.

® Connect the voltage source across the control terminals 0
and" as shown in Fig. 3-4.

!iMfJ~~!!!IWfiiiMr:!!!~r:iM!!!~!~:rfifM~!tlm!~~~~i CAUTION flfffMt!~!!gf&g!!!!fi!i1~Ef!!fiiWlr!!!!l!!r!t!!!!!!

• Watch the polarity of Vext. Connection at incorrect
polarity maydamage the unit.

· IfVext isdisconnected, an unexpected voltage may be
supplied byexternal noise. Toassure a good connection
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to thecontrol terminals, usecrimped terminals.

· After connection, mount the control terminal cover.
Notethatcertain models havenoterminal cover.

Iflmifj mIDWlIiIiIilW
PANl6-10 PA 16-18 PAN16-30PANTIf-50
PAN35-5 PAN35-10 PAN35-:20 PAN35-30

No control terminal cover is available and necessary
for the models shown above.

,....----------.1 NOTE r-I---------,

· To minimize the influence of noiseon the output, use
a 2-core shielded wire or a twisted-pair wire to
connect the control terminals and Vext. If using a
shielded wire, connectthe shieldto the terminalO.

· The input impedance acrossthe control terminals 0
and8 is approx. 10 k Q .

· ForVext, usea voltage sourceof low noiseand good
stability.

o~ Vext ~ lO.S[V]
Ertg: rated output voltage [V]

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

. Ertg'Vext
Output voltage Eo. 10 [V]

+

® Re-check thattheconnections on theterminal boardand the
switchsettings are correct.

1.'«
CONTROL

@
®
@)
®
®
(J)

®
®
@) Crimped terminal

-------- -\- L..-----I

Rear CONTROL 2-core shielded wire or
terminal board twisted-pair wire

Fig.3-4 Connection and setup for output voltage control
using external voltage

e
o
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3~2.3 Controlling output current with external resistor

This method is used to controloutputcurrentusing a 0- approx. 10
kO external resistor.

____... WARNING .... _

. To avoid electric shock, insulate the external resistor
(Rext) from the others. Thepotential of Rext is nearly
the sameasthat of the unit's + (pos.) output terminal.
If the - (neg.) output terminal is connected to the
chassis ground terminal (..L) and Rext is left non­
insulated, there may be a danger of electric shock
and accidents due to a short circuit of the output
across the chassis (case) of the unitand Rext.

Connection and setup procedure

CD Tum off the OUTPUT switch.
@ Tum off the POWER switch.
® Set thecontrol switches S3 andS4 totheposition asshown in

Fig.3-5.
@ Connect an externalresistoracrossthe controlterminals <&

and. as shown in Fig. 3-5.

!l!ti!t;!!!!i!Wl?!!l!!!!!!!tf@!i!!i:!:!!!!t!!iiWiiM.tt!fi!:!iii!!! CAUTION !:!!tiiil!N!!!!!!it!!l!!f!!:!:f!!!!!!t!f!!t!!!!!m!tfilif!l@nfiMf!f!iffi

· If Rextis disconnected, the internal current detection
circuit functions to shut off the output, but a current
higherthanthe rated level is output before the circuit
starts functioning. To assure a good connection to
the control terminals, usecrimped terminals.

· To use Rextwhich consists of a multiple number of
fixed resistors and a switch, and selectoneof them
for control, usea short circuit typeor continuous type
switch.

· After connection, mount the control terminal cover.
Note thatcertain models have noterminal cover.
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IWlWmIiIWUmmw
A 16-10 PAN16-18 PAN16-30 PAN16-50

PAN35-5 PAN35-10 PAN35-20 PAN35-30

No control terminal cover is available and necessary
for the models shown above.

r----------.j NOTE "'-1---------.

. To minimize the influence of noiseonthe output, use
a 2-core shielded wire or a twisted-pair wire to
connect the control terminals and Rext. If using a
shielded wire, connect the shield to the terminal •.

. Approx. 0.4 rnAof current always flows in Rext. For
Rext, usea 1/2W or largermetal film or wire-wound
typeresistor witha goodtemperature coefficient and
small aging effect.

® Re-checkthat the connections on the terminal boardandthe
switchsettingsare correct.

G
e

o

,A
CONTROL

@

®
@>
® Crimped termi~~t··:·:··:::···,·:·:·::::·:::;:::::::::::: .~~,_ ....

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

. Imax'Rext
Outputcurrent10::::;: 10000 [A]

Rext;:;;;; 10 [kill
Imax: max. output current [A]

(105%of rated output current)

RearCONTROL terminal board
Fig. 3-5 Connection andsetupfor output current control

using external resistor
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3.2.4 Controlling output current with external voltage

This method is used to controloutputcurrentusingO-approx. 10V.

_____ WARNING ....__..

· To avoid electric shock, insulate the external voltage
source (Vext) from the others. Thepotential of Vext is
nearly same asthatoftheunit's + (pos.) output terminal.
Ifthe- (neg.) output terminal isconnected tothechassis
ground terminal (1.) and theoutput ofVext isconnected
to the Vext case; there may be a danger of electric
shock and accidents dueto a short circuit across the
chassis (case) of the unit and theVext case.

Connection and setup procedure

CD Tum off the OUTPUT switch.
@ Tum off the POWER switch.
® Tum the CURRENT control fully clockwise.

r----------,I NOTE r-I--------,

· In outputcurrent control using external voltage, it is
also possible to change the output using the output
CURRENT control. Therefore, keep the control
turned fully clockwise so that outputcurrent 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.

® Setthe control switches S3 and S4 to theposition as shownin
Fig. 3-6.

® Connect the voltage source across the controlterminals 0
and Cit as shown in Fig. 3-6.

H!l!.!.!!ii.iWfKt}'!i!i!ilf;f:ii!!i!!!i.!!!!!!!l!!!i!!!Hl!!!!i!!!i!!!!!!!!!. CAUTION !i!m!ii!!$l'!!!.!!!@!!iii!iii!!ii!!!i!!!!li!!!!!i!!!!!i!@!!i!i!!i!;iffii::!!!!!!!!!!!!!!i

· Watch the polarity of the external voltage source
(Vext). Connection at an incorrect polarity may
damage the unit.

· To assure a goodconnection to thecontrol terminals,
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usecrimped terminals.
· After connection, mount the control terminal cover.

Notethatcertain models have noterminal cover.

muwmmwinnmw
AN 6-10 PAN16-18 PANf6-30 PAN16-50

PAN35-5 PAN35-10 PAN35-20 PAN35-30

Nocontrol terminal cover is available and necessary
for the models shown above.

o~ Vext ~ 10.5 [V]
Irtg: rated output current [A]

C:;;;;;lO[flF]

o Irtg- Vext
Output current 10 =;: -10- [A]

+
Vext

---------\- 1-0---..-1

2-core shielded wire
or twisted-pair wire

Fig.3-6 Connection and setup for output current control
using external voltage

...----------.1 NOTE 1...----------,

· To minimize the influence of noiseon the output, use
a 2-core shielded wire or a twisted-pair wire to
connect the control terminals and Vext. If using a
shielded wire, connect the shield to the terminal 0 .

· The input impedance across the control terminals 0
and0 is approx. 25 k Q .

· ForVext, usea voltage source of lownoise andgood
stability.

® Re-check that the connections on the terminal boardandthe
switchsettings are correct.

Front control panel

~;
Set S3 to the upper position
and S4 to the lower position.
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3.2.5 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.
___IIIIIIIIIIlIlII_ WARNING _

· To avoid electric shock, insulate the external contact
points (8) from the others. The potential of the
contact points is nearly the same as that of the unit's
+ (pos.) output terminal.

If the - (neg.) output terminal is connected to the
chassis ground terminal (1.) and the external contact
points are not insulated, there may be a danger of
electric shock and accidents due to a short circuit of
the output across the chassis (case) of the unit and
the external contact points.

~~iimMmm~WWitHHMm;fi;i@m.i.liiM!im CAUTION \iiiiWi:i:ii:il1iliiiiliiliiiIiifiiWttiitgPif,tli

· A negative voltage of approx. 0.6 V is generated
when the output is turned off, and a reverse current of
approx. 10 mA may flow.

,-----------.1 NOTE r-I--------,

· In output of ON/OFF, "OFF" has higher priority.
Therefore, always set the OUTPUT switch to ON so
that ON/OFF control using external contact points
can be performed. '

Connection and setup procedure

CD Tum off the OUTPUT switch.
@ Tum off the POWER switch.
® Connect the contact points S (switch) across the control

terminals. and CD as shown in Fig. 3-7.

miiiitii!miiifimiiilii~ii\~iiiiiii!iMMlfiiiifiiiiMiiiffii CAUTION !iiiiiiiii;i!i;if;i;i;i!t!iiii;ii!iiii;!;iliMfiffffffJi!J;i;ilili;i

· To assure a good connection to the control terminals,
use crimped terminals.

· After connection, mount the control terminal cover.
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Notethatcertain models havenoterminal 'cover.

IiII .,
IflnWfCllilWmnIWirmrnw
PANf6-1 0 TJ7iJiJ16-18 PAN16-30 PA~16=50
PAN35-5 PAN35-10 PAN35-20 PAN35-30

No control terminal cover is available and necessary
for the models shown above.

.----------., NOTE 1..----------,

· To minimize the influence of noiseon the output, use
a 2-core shielded wire or a twisted-pair wire to
connect the control terminals and the external
contact points. If using a shielded wire, connect the
shieldto the terminal (;) .

· The control terminal (;) is "common" for the control
circuit. It is internally connected to +8 on the unit.

· The releasevoltage across the control terminals (;)
and CD is approx. 5 V, and the short circuit current is
approx. 1.5 mAo

· Useexternal contactpointsof rated 10VDC min.and
10 rnA min.

--\--- ---- 1------1

2-core shielded wire
or twisted-pair wire

o
e

@ Re-checkthat theconnections on the terminal boardand the
switchsettingsare correct.

l~

~ CONTROL

@

® Crimped terminal

Rear CONTROL terminal board

Fig. 3-7 . Output ON/OFF control connection
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3.3 Master-slave-control parallel operation
It is possible to increase the current capacity by connecting a
maximum two slave units in parallelto one masterunit. In a master­
slave-controlparallel operation system, the output preset for all the
units connectedin parallel can be providedonly on the masterunit.

To perform such master-slave-control parallel operation, an
electrolyticcapacitor having good frequency characteristics should
be connected to the load terminals.

~jN!tiiM!iitiiiiiiMMMtiMjiiim!!!MiiiWM!!! CAUTION WXBi.iltNWiWi.i.!Miiii@!.iiMi!&!lNiii.i.i\

. Only units of the same model and type can be
connected in parallel. Connection of mixed models
andtypesof units maycause a failure.

. Perform parallel operation only when using themaster­
slave-control parallel operation system. Parallel
connection of output alone maycause unit failure.

Connection and setup procedure

CD Tum off the OU1PUT switch of each unit.

® Tum off the POWER switch of each unit.

® Determine the master unit.

CD Set the control switch S5 of the master unit and slave units
to the positions shown in Fig. 3-8.

Master unit Front control panel Slave unit Front controlpanel

.~-~=-~
Set S5 of the master Set S5 of the slave

unit downward. units upward.

Fig.3-8 Control switch presetting for master-slave-control
parallel operation

® Connect the master unit and slave unit as shown in Fig. 3­
9A. Fig. 3-9A shows an example of how the rear output
terminals are connected in parallel for two slave units
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.-----------,1 NOTE 1.-----------,

. Forthe model 1aaaw user, see Fig. 3-98.

Mt:!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!tfI@tiWjjfMiiMi!t!!!!!t~@ CAUTION !!!!!fi!!f!t!!f!!!!!!!!!!!!!!~!!!fl!f?i!!!!!Wgl!!!!~!!!!Mlt~!!ti

· Use a load cable of sufficient current capacity to
coverthe rated value.

· Usewires of the samelength andsizefor connecting
the load andeach unit. Useofvarying lengths andsize
maycause different output current from each unit.

· To assure good connection of load cables and
control wires, usecrimped terminals.

· After parallel connection, mountthe output terminal
cover (on the front or rear panel). Note that certain
models haveno terminal cover.
To mount the front auxiliary output terminal cover,
see section 2.5, "Mounting the auxiliary output
terminal cover",

No cover is available and
necessary for the front auxiliary
output terminals and rear output
terminals of the models shown
on the left.

Nocover isavailable and necessary forthefront
auxiliary output terminals ofthemodels shown on
theleft.I mmw

PAN16-18 PAN16-30
PAN35-20

. Position each unitwith sufficient space around it. Do
not stackunits a top one another.

ifilW
PAN16-10
PAN35-5
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•
,:.:j;f .'li<:':':~:::·.:.x:· :(@v.::

rmIiWJmI.ilW
PAN16-18 PAN16-30

PAN35-20

...---------" NOTE ,...----------,

· When performing remote sensing in master-slave­
control parallel operation, prepare the sensing wiring
only for the master unit. For information on
connection, see section 3.1, "Remote sensing".

· If both parallel operation and remote sensing are
required, the error in the current display of slave units
may increase. In this case, use the slave units in
sensing mode. '

• The rear output terminal of the models
shown on the left has a different shape
from that of the unit shown in Fig. 3-9A. For
information on load cable connection, see
section 2.4 "Connecting load".

® Connect an electrolytic capacitor (C) with a capacity of
approximately 1,000 to 100,000 f1. F to the load terminals
as necessary.

,..-----------" NOTE 1'"-1---------,

· When long cables and wires are used, the phase
shift due to inductance and capacitance may
become nonnegligible, thereby causing oscillation. In
such cases, the capacitor (C) prevents oscillation.

(j) Re-check that the connections and the switch settings are
correct.
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Remove
the shorting bar.

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

Master unit Slave unit 1 Slave unit 2
Front panel auxiliary Front panel auxiliary Front panel auxiliary

_._._. ~~tput.ter~ina!~._. outp~t~rmi.nals._. _ ?utP.ut te.rmi~als ._.

Master unit
L1 = L2 = L3 Rear OUTPUT

terminal board

L3

+
+8
-8

Slave unit 1
Rear OUTPUT
terminal board

+
+8
-8

Slave unit 2
Rear OUTPUT
terminal board

A
CONTROL

@
@
@
®
®
(2)
®
®
®
®
®
CD

~
Master unit Slave unit 1 Slave unit 2
Rear CONTROL Rear CONTROL Rear CONTROL
terminal board terminal board terminal board

Fig.3-9A Connection for master-slave-control parallel operation

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

Remove
the shorting bar.

Slave unit 2
Rear OUTPUT
terminal board

+

Slave unit 1
Rear OUTPUT
terminal board

Master unit
Rear OUTPUT
terminal board

LI =L2=L3

'·------1 Master unit Slave unit 1 Slave unit 2
Shorting bar for F t I 'I' F t "" F t I 'I'grounctmgchassis', ron pane auxniary ron pane ,auxllary ron pane ,auxilary
ofPANI6-50 output terminals output terminals output terminals

1 .. _ .. • .. _ .. .. _

I
r . 's~; L3

~":>--,

o

A
CONTROL

@

®
@)

®
®
o
®
®
@)

®
®
CD

Master unit Slave unit 1 Slave unit 2
Rear CONTROL Rear CONTROL Rear CONTROL
terminal board terminal board terminal board

Fig. 3-98 Connection for master-slave-control parallel operation
(model 1000W)
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Master-slave-control parallel operation procedure ..

CD Check that the OUTPUT switch of each unit is turnedoff.
® Turn on the POWER switchof the masterunit.
® Turn on the POWER switchof each slave unit.
@ Tum theVOLTAGEcontroland the CURRENTcontrolof

each slave unit fully clockwise.

r----------,I NOTE Ir----------,

. Preset the output of each slaveunit to the maximum
level, so that it can follow the preset output of the
master unit.

® While presetting the LIMIT switch of the master unit,
preset the outputvoltage and current.

,..-------....,1 NOTE r-I--------,

. The total output current setupvaluecan be found by
multiplying the preset valueof the masterunitby the
number of units usedfor the parallel operation.

® Tum on the OUTPUT switch of each slave unit.
(j) "CC" lights up on the control panel of each slave unit,

indicating that theunit is in constantcurrentoperation mode.
® Tum on the OUTPUT switch of the masterunit.
® "CV"lights up on the masterunit controlpanel, indicating

that the unit is in constantvoltageoperationmode.
@) Thesameoutputvoltage and current displayed on themaster

unitarealsodisplayed on all the slaveunits. This meansthat
the total currentof all the units is appliedto the load.
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3.4 Master-slave-control series operation

It is possible to increase the output voltageby connecting several
slave units in series to one master unit. In a master-slave-control
seriesoperationsystem,a presetoutputfor all the unitsconnected
in seriescan be designated only from the masterunit.

Numberof units connectable in series.:
The number of slave units to be connectedin seriesis determined
by the rated outputvoltageand isolation voltageof eachunit.

Taking the PAN35-1 0 as an examplefor seriesconnection:
Sincethe ratedoutputvoltage is 35 V, andthe isolation voltage is
± 250 V, 250/35 = 7.1, i.e., up to 7 units including the master
unit can be connectedin series.
_____ WARNING __

· Be sure to observe the limitation on the maximum
number of units thatcanbeconnected inseries. If the
maximum output voltage exceeds the isolation
voltage, it maycreate a dangerof electric shock.

· To avoid electric shock, insulate the external resistor
(Rext) from the others. Thepotential of Rext is nearly
the same asthatof the unit's + (pos.) output terminal.

\~!!iiii!!iiiH:Kll?:!?!~!~::::?!~[i,:!:i:i:?!!:::~::::W!i,:!:ll::::i!!!:i::::: CAUTION i:\:::::i::::::::::::::::i:::::::::~::::??::ti:::::\:iiii:i::ii:::::i~::!!:::!::!!:!!!!:!:~!:!:%n~:i

· Only units of the same model and type can be
. connected in series. Connection of mixed models
andtypesof units maycause a failure.

· Perform series operation only when using the
master-slave-control series operation system. Serial
connection of output alone maycause unitfailure.

Connection and setup procedure

CD Turn off the OUTPUTswitchof each unit.
@ Turn off the POWER switchof each unit.
® Determinethe masterunit.
@ Set the control switchS1 of the masterunit and slaveunits

to the positionsshownin Fig. 3-10.
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Master unit Front control panel

~~
Set S1 of the master Set S1 of the slave
unit downward. unit upward.

Fig. 3-10 Presetting of control switches for master-slave­
control series operation

® Connect the master unit and slave units shown in Fig. 3­
IIA. Fig. 3-IIA shows an example of how the rear output
terminals are connected in series for two slave units.

...----------., NOTE 1.-----------...,

. For the model 1aaaw user, see Fig. '3-11 B.

~;imMliiiiiiiiiiiijljiilf:iiiiiijiiiji~iiiiiiii~iiiijij:iliiliiiiliiil!jjjiiijij CAUTI0 N ijiiiiiiiitiiiijiijjjjjiii~iiiiiiijilj~jijijiiiiiiii:jjjj!!ii!iijjjijijijljjiijijijijjijijijiiijii!ii:

· Use a load cable of sufficient current capacity to
cover the rated value.

· To assure good connection of load cables and
control wires, use crimped terminals.

· After series connection, mount the output terminal
cover (on the front or rear panel). Note that certain
models have no terminal cover.

To mount the front auxiliary output terminal cover,
see section 2.5, "Mounting the auxiliary output
terminal cover".

No cover is available and
necessary for the front auxiliary
output terminals and rear output
terminals of the models shown
on the left.

No cover is available and necessary for the front
auxiliary outputterminals of the modelsshownon
the left.

I
ifmW ~ mmnw
PAN16-10 PAN35-10 PAN16-50
PAN35-5 PAN35-30
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· Position each unit with sufficient space around it. Do
not stack units a top one another.

.---------,.,·1 NOTE .....-\------'------,

· For Rext, use a 1 W or larger metal film or wire­
wound type resistor with a good temperature
coefficient and small aging effect.

· For performing remote sensing in master-slave­
control series operation, prepare wiring for sensing
using the +8 terminal of the master unit, and the -8
terminal of the slave unit connecting to the load (Le.,
slave unit-2 in Fig. 3-11). For information on remote
sensing connection, see section 3.1, "Remote
senslnq".

. The rear output terminal of the models
shown on the left has a different shape
from that of the unit shown in Fig. 3-11A.
For information on load cable connection,
see section 2.4 "Connecting load".

® Re-check that the connections and the switch settings are
correct.
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Connect the shorting bar to Remove
the - (neg.) or + (pos.) terminal. the shorting bar.

Remove
the shorting bar.

Master unit Slave unit 1 Slave unit 2
Front panel auxiliary Front panel auxiliary Front panel auxiliary
output terminals output terminals output terminals_._"_._"-"-"-"-"-----"'_._.- ..-.-._._-_.-.

+
+8
-8

+
+8
-8

Master unit Slave unit 1 Slave unit 2
Rear OUTPUT Rear OUTPUT Rear OUTPUT
terminal board terminal board terminal board_._.-._-_.-._ .._._ .._-_ ..- .._ .. --"-"!i---"_.-.

h. A A
CONTROL CONTROL CONTROL

@ @ @
® ® ®
@) @) @)
® Rext ® Rext ®
® ® ®
0 0 0
® ® ®
® ® ®
CD CD CD
® ® ®
® • ® • ®
CD CD CD

Master unit Slave unit 1 Slave unit 2
Rear CONTROL Rear CONTROL Rear CONTROL
terminal board terminal board terminal board

Rext :;: (Ertg-10)X 1000[0 J
Ertg: rated output voltageof master unit

Fig. 3-11A Connection for master-slave-control series operation
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Con'nect the shorting bar to Remove
the - (neg.) or + (pos.) terminal. the shorting bar.

Remove
the shorting bar.

Slave unit 2
Rear SENSING
terminal board

Slave unit2
RearOUTPUT

._. ten:ninaJ bo?&._.
ilt.

CONTROL

@

®
@)
®
'®
o
®
®
@)

®
®
CD

ilt.
CONTROL

@

®
@)
®
®
o
®
®
@)

®
®
CD

J~
CONTROL

@

®
@)
®
®
o
®
®
@)

®
®
CD

ave Unit
Rear OUTPUT

_._. _.-.!~rmil)~b.oarq_._. ~~min~lRqard.

Slave unit 2
Front panel auxiliary Front panel auxiliary Front panel auxiliary

_ ._._ ,?utp~~!,min~._. ~L!tpu~ terf!lina~~.:..-.~!put !ern:.inal~_._,
, .:... .

Shorting b~rfor'! Slave unit 1
groundmgchilssisl Rear SENSING
ofPAN16-50 • terminal board terminal boardE§, l._._._._._._._._._._.

.............

Master unit Slave unit 1 Slave unit 2
Rear CONTROL Rear CONTROL Rear CONTROL
terminal board terminal board terminal board

Rext~ (Eng-10)x 1000 [n]
Eng: ratedoutput voltage of master unit

Fig. 3-11 B Connection for master-slave-control series operation
(model 1GaaW)
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Master-slave-control series operation procedure,

CD Check that the OUTPUT switch of each unit is turnedoff.
@ Tum on the POWER switchof the masterunit.
® Tum on the POWER switch of each slave unit.
@) Tum theVOLTAGE controland the CURRENTcontrolof

each slaveunit fully clockwise.

..----------., NOTE r-I---------,

• Preset the outputof each slaveunitto the maximum
level, so that it can follow the preset output of the
master unit.

® While presetting the LIMIT switch of the master unit,
preset the outputvoltageand current.

,..-----------., NOTE Ir-----------.

. The total output voltage setupvaluecan be found by
multiplying the presetvalue of the master unitby the
number of unitsusedfor the series operation.

® Tum on the OUTPUTswitch of the masterunit.
(j) "CV"lights up on the master unit controlpanel, indicating

that the unit is in constantvoltage operationmode.
® Tum on the OUTPUT switchof each slave unit.
® "CV" lights up on the control panel of each slave unit,

indicating thattheunit is in constant voltage operation mode.
® The sameoutputvoltage andcurrentdisplayed on themaster

unitarealsodisplayed oneachslaveunit. Thismeansthatthe
totalvoltage of all theunits is applied to the load.
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4.1 Front panel

3

Fig. 4-1 A Front panel of PAN series model 175W

4 3

Fig.4-1B Front panel of PAN series model 350W
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4 3

Fig. 4-1C Front panel of PAN series model700W

Fig. 4-10 Frant panel of PAN series model 1aaaw

,.----------,1 NOTE r-I---------,

On the front panel of the PAN16-50, there is
noW+ and- (auxiliary output terminals), rn J..
(chassis ground terminal), and[I] shorting bar
for grounding chassis.
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ITJ POWER
Turns the power of the unit on and off. Flip up the lever to tum the
power ON, and flip it down to tum the power OFF.

!II +, - (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.
_____ WARNING _

. To avoid electric shock, always turn off the POWER
switch whenever it isnecessary to touch theterminals.

..

IIIDIi1W
PAN16-50

,...---------.1 NOTE 1......----------,

. The PAN16-50 has no auxiliary output
terminals.

W.1(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.

@] Shorting bar for grounding chassis
This is used to connect the auxiliary output + (pos.) or - (neg.)
terminal to the chassis ground terminal (-L).
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Fig.4-2 PAN series control panel

[[) OUTPUT

Turns the outputon and off. It is turnedon at pushed.

Whentheoutputis turnedoff, theoutputcircuitis set intoa stateof
high impedance (several k n).
[[] OUTPUT ON indication

ThisLED lightsup when the outputis turnedon.

mLIMIT

This is used to preset or check the outputvoltagelimit and/orthe
output current limit. While pressing this switch, the currently
presetvoltageand currentare displayed.

[[J PRESET OVP

This is used to preset or check the GVP (over-voltage protection)
voltage. While this switchis held down, the currently presetGVP
voltageis, displayed.

[[] CURRENT

This is used to set output current for constant current operation
mode. (10 turns)
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[Q] VOLTAGE

This is used to set output voltage for constant voltage operation
mode. (10 turns)

[IT] OVP

This is the OVP (over-voltage protection) control, and used to
preset the trip point of the OVP circuit.

I1lI Ammeter
Indicates the output current when the OUTPUT switch is turned
on. Indicates the output current limit when the LIMIT switch is
pressed.

[]] CC

"CC" (Constant Current) is displayed when the unit is in its
constant current operation mode.

[H] ALM
"ALM" (alarm) lights up when the OVP circuit trips.

In the case of the models 700W and lOOOW,
the power switch is shut down as soon as the

IlIDIi1W ALM lamp lights up, and all displays on the
panel go off.

r---'-----------., NOTE

. The ALM lamp lights up if anyone of the following
protection circuits functions.
Overvoltage protection circuit, overheatprotection circuit,
voltagedetection circuit, overcurrent protection circuit

[§J Voltmeter
Indicates output voltage when the OUTPUT switch is turned on.
Indicates the output voltage limit when the LIMIT switch is
.pressed. Indicates the OVP trip voltage when the PRESET OVP
switch is pressed.

[j]] CV

"CV" (Constant Voltage) is displayed when the unit is in its
constant voltage operation mode.
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[j1J Front sub-panel cover

This is used to cover the switches and variable resistors that are
seldom used. To open it, press both sides of the cover and pull it
forward. Beneath the cover are the remote control switches and
variable resistors for calibration.

4.2 Rear panel

22 23 24

Fig. 4-3A Rear panel of PAN series model 175W

20 24
Fig. 4-38 Rear panel of PAN series models 350W and 700W
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Fig. 4-3C Rear panel of PAN series model 1000W
(excluding PAN16-50)

20 4 22

Fig. 4-30 Rear panel of PAN16-50

IIID AC INPUT it
AC input terminals. Connect the supplied AC power cable .

....._ .... WARNING ..

. Incorrect handling maycauseelectric shock. Always
follow the instructions in section 1.5, "Connecting the
AC powercable'.

. Make sure that the ground terminal (;Q is securely
grounded. Fordetails, see section 1.6, "Groundinq".
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[J]J FUSE Lt
Fuse holder. A AC input fuse element is put in this.
.- WARNING _

. Incorrect handling may cause electric shock.Always
follow the instructions in section 1.4, IIChecking the
input fuse".

.------------" NOTE r-I--------,

. The input fuses of the models 175W
and 1aaaw are located inside, and no
fuse holder is found on the rear panel.

~ Exhaust port

This port uses a fan to exhaust heated air from inside. Keep
sufficient space around the unit for good ventilation.

!n1 CONTROL Lt
This is the terminal board used for applied operations such as
remote control.
_____ WARNING .._

. Incorrect handling may cause electric shock. For
details, see 'section 3.2, "Analoq remote control".

~OUTPUT Lt
This is the output terminal board. The terminals +8 and -8 are used
for sensing operations.
__..__ WARNING _ ... __

. To avoid electric shock, always turn off the POWER
switch whenever it is necessary to touch the
terminals.
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...----------" NOTE 1'"-1----------.

. The sensing terminals of the model 1aaaw
are located on the ~ SENSING terminal
board.

. The .L terminal is chassis ground terminal.

~ Shorting bar for sensing
Whenusing the sensing function, removethis shorting bar.

~ Cableclamper
Thecable damper fastens theACpowercableto therearpanel, and
protects theconnected partfromstress whenthecableis pulled out.

[§ SENSING Lt
Usedfor sensing operations.

___..._ WARNING ......._ ..

. To avoid electric shock, always turn off the POWER
switch whenever it is necessary to touch the
terminals.
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To maintain the unit's original performance as long as possible,
conduct periodic checksand maintenance.

5.1 Cleaning

When thepanelgets soiled, wet a pieceof soft clothwith a water­
dilutedneutral detergent, and wipe the panel softly.

The air intakeport on the frontpanel is equippedwith an air filter
inside. Suckout any dust with a vacuumcleaner.

m!iii!jl!j!i!W!!!!!!!!!j!m!!!!!!!:t!:t!j!!NNll:t!f:!::!!!!:!j!i!}jj CAUTI0 N ~l:!:i:}i:fj::!j::!!j!!!!!!mt!ttNWimHjf!!ji:f:!:W:!!!!!'i!

· For maintenance work, always turn off the POWr=R
switch, andeither disconnect the AC powercableor
turnoff the switch on the switchboard.

. Do not use volatile solvents such as thinner and
benzine. They maydiscolor the unitsurface coating,
erase printed characters, or make face of display
opaque.

5.2 Inspection

AC powercable
Check that there is no damageon the insulationcoating, and that
the plug is frrrnly attached and free from cracks.

_____ WARNING ...........

. Breaks in the insulation coating may cause electric
shock. If a break is found, immediately stopusing the
unit.

To purchase accessories, contactyourKikusuiagent.
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5.3 Calibration

The unit is factory-calibrated based on controlfrom thefrontpanel
(i.e., local control). To use remote control (excludingoutput ON/
OFF using external contact points), however, re-calibration is
necessary. Re-calibration is also necessary when changing from
remote controlback to local control.

This Operation Manual describes calibration only of the unit's
remote-control function. In the course of long use of the unit,
however,other items may alsoneed calibration due to the effectof
age. For all such calibrations, contact yourKikusui agent.

5.3.1 Test equipment required

For calibration, the followingequipmentis necessary.

. DC voltmeter(DVM) with measuringaccuracy of 0.02%max.

. Shunt resistor with accuracyof 0.1 % max.

5.3.2 Calibration procedure

Calibration itemscanberoughly classified intotwoareas: thevoltage
system andthecurrent system. Theseitems maychange depending on
whatis tobecontrolled byremote control. It isnotnecessary, however,
tocalibrate remote control for theoutput ON/OFF.

If remotecontrol is usedfor the outputcurrentby meansof external
voltage,calibrationof the current systemis necessary.

Calibration is conducted by using the adjusting variable resistors
"2" and "4" - "8", located under the front panel cover.

. Never touch the variable resistors 111 1
\ 113", "9" and

1110", as they are not involved in the useradjustment
process. If you havemoved anyof themby mistake,
re-adjustment is necessary. In such cases, contact
your Kikusui agent.

• Warming-up

To minimizecalibrationerror affectedby initialdrift,warmup the
unit at least 30 minutesbefore startingcalibration.

5-2 Maintenance



Voltage system calibration procedure

Thevoltage systemincludes thefollowing threeitems. Sinceall the
itemsarerelatedto oneanother, calibrate them all in thefollowing
sequence.

· Outputvoltageoffset
· Outputvoltage in full scale
· Outputvoltage display in full scale

• Connection of equipment

CD Tum off the OUTPUTswitch.
@ Tum off the POWERswitch.
® Connecta DVM as shownin Fig. 5-1A.

.-----------,1 NOTE "-1---------,

Forthe model 1aaaw user, see Fig.5-1 B.

@ Connect the - (neg.) terminal and the chassis ground
terminal (-L) with the shorting bar.

Connect the shorting bar
to the - (neg.) terminal.

Front auxiliary output terminals

r:ii:ir:::rr';::;i:i:iIJt@i;1 HI (+-01-----....
LO +-+--------.1

+

+8

-8

DVM Rear OUTPUT terminal board

Fig.5-1 A Connection for voltagesystemcalibration
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Connect the shafting bar
to the - (neg.) terminal. Crimped

In the caseof the terminal
PAN16-50, connect
this shorting bar to
the - (neg.) terminal.

Front auxiliary output terminals

1:1:Ir:111::1~II::::::I::::I:1:~:::1 HI ~I- --l

LO +-+------~

DVM Rear OUTPUT terminal board

Fig. 5-1B Connection for voltage system calibration (model 1ooow,

® Tum on the POWER switch.

· Output voltage offset
® Set the output voltage to 0 V.

For local control, turn the VOLTAGE control fully
counter-clockwise. For remote control, set the control input
toOVorO.o .

(J) Tum on the OUTPUT switch.
® Tum the CURRENT control clockwise.
® Check that the unit is in the constant voltage operation

mode, and perform an offset adjustment using variable
resistor "2".
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. Output voltage in full scale
® Set the output voltage to the maximum.

For local control, turn the VOLTAGE control fully
clockwise. For remote control, set the control input to 10.5
VOl' 10k n .

@ Using variable resistor "4", adjust the output voltage to
105% of the rated output voltage.

fi:i.iNfi!'f:Mit!Ii!i!tf:!tfi:t!!;i:i:ii:iiti!iilItIIti CAUTION iiii.i.:i:iiiiiiiiWiiiliiiiiiiiiiii.ti:iiiitIiiif:Mf:iif:i:!i!ii:i:i:iiiiiMMiiiiiIiiii

. The maximum outputvoltage of the unit is specified
at 105% of the rated outputvoltage. It is possible to
adjust to a level higher than 105% using variable
resistor 114", but this maydamage the unit.

..-----------., NOTE,r-----------,

. For remote control using external voltage, a 10 v
control signal maybe selected andadjusted to 100%

of the rated output voltage of the unit.

. Output voltage display in full scale
@ With the rated voltage output, adjust variable resistor "5" so

that the display of the unit shows the rated output voltage
value.

Front control panel

Fig.5-2 Voltage system adjustment variable resistor
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Current system calibration procedure....

Thecurrentsystemincludes thefollowing threeitems. Since allthe
itemsare related to one another, calibrate themall in thefollowing
sequence.

· Outputcurrentoffset
· Outputcurrentin full scale
· Outputcurrentdisplay in full scale

• Connection of equipment
cD Tum off the OU1PUT switch.
@ Tum off the POWERswitch.
® Connecta shuntresistorand DVMas shown in Fig.5-3A.

,---------,1 NOTE Ir---------,

. For the model 1000Wuser, see Fig. 5-38.

CD Connect the - (neg.) terminal and the chassis ground
terminal (1-) with the shorting bar.

imr@!!,fii:li::::t::ill&i::tttl:tm:t:::::l:tm:,:,: CAUTION :@::::tl::::m::::m:liiMm::l:::::l::lttt::t:l:i:::M:

. Useloadcables of sufficient current capacity to cover
the rated current.

Connect the shorting bar
to the - (neg.) terminal, Crimped

term ina

Front auxiliary output terminals

1:::I::::;:IIIII::II:t:1 HI (7-+------'
LOtr-if-------.....

+
+s
-8

, DVM Rear OUTPUT terminal board

Fig.5-3A Connection for currentsystemcalibration
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HIG-I-----....

LO '7-+-------.....

"'j

IJjJ'jJjWfj Connect the shorting bar
to the - (neg.) terminal.

In the case of the
PAN16-50, connect
this shorting bar to
the - (neg.) terminal.

DVM Rear OUTPUT terminal board

Fig. 5-38 Connection for current system calibration (model 1aaaW)

® Tum on the POWER switch.

. Output current offset

® Set the output current to 0 A.
For local control, turn the CURRENT control fully
counter-clockwise. For analog remote control, set the
control input to av or 0n .

(j) Tum on the OUTPUT switch.
® Tum the VOLTAGE control clockwise.
® Check that the unit is in its constant current operation mode,

and perform offset adjustment using variable resistor "6"..

. Output current in full scale

® Set the output current to the rated output current.
For local control, turn the CURRENT control fully
clockwise. For analog remote control, set the control input
to 10.5 V or 10k n .

@ Using variable resistor "7", adjust the output current to
105% of the rated output current.

f.:::::::f:'?:::t:M:t:lf.:'?:::':::':f::::::::f.:::::::::::i,!&J:t':tf.::::::::::: CAUTI0 N :::'Mt::::::::::::::::tt::i!i::!:::::::::ti,:iii:i::::::::::::iJ:tt::::it:::i:::::i:::t:

. The maximum output current of the unit is specified
as 1050/0 of the rated output current. It is possible to
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adjust to a level higher than 1050/0 using variable
resisto "7'\ but this may damage the unit.

,....-----.,------,1 NOTE r-j--------,

. For remote control using external voltage, a 10 V
control signal may be selected and adjusted to 1000/0
of the rated output current of the unit.

. Output current display in full scale
© With theratedcurrentoutput, adjustvariable resistor "8"so

that the display of the unit shows the rated output current
value.

Front control panel

Fig. 5-4 Current system adjustment variable resistor
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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 (.l) with the supplied shorting bar.
The unit should be used after 30 minutes warming-up time
(with current flowing), at an ambient temperature of 23°C
± 5°C, with 80% RH max.
TYP value, standard value and theoretical value do not
guarantee performance. They should be referred to as target
values only.

Specifications . 6-1
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Input

Input voltage and frequency l00VAC± 10%, 50/60Hz, l-phase (110,120,200,220, 240VAC input are factory option.*I)

Power consumption, at 100VAC, rated load Approx. Approx. Approx. Approx. Approx. Approx.
400VA 400VA 350VA 350VA 400VA 330VA

Output
Voltage Rated voltage 16V 35V 55V 70V 1l0V 160V

Variable range Q.-I6V 0-35V 0-55V 0-70V O-llOV 0-I60V

Resolution (theoretical value) *2 3mV 7mV lOmV l3mV 20mV 30mV

Number of turns of panel control 10 turns

Current Rated current lOA 5A 3A 2.5A 1.5A IA

Variable range O-lOA 0-5A 0-3A 0-2.5A O-I.5A 0-IA

Resolution (theoretical value) *2 1.8rnA 0.9mA 0.6mA O.5mA O.3mA O.2rnA

Number of turns of panel control 10 turns

*1: For 240VAC input requirement, maximum input voltage is limited to 250VAC.
*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.
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Constant voltage characteristics

Ripple and noise (5Hz-IMHz) RMS 500p.V 500p.V 500p.V 500p.V 500p.V ImV

Source' effect (to ± 10% of AC input voltage) 0:005%+lmV O.OOS%+lmV O.OOS%+lmV 0.005%+lmV O.OOS%+lmV 0.OO5%+lmV

Load effect (to 0-100% of output current) O.OOS%+lmV O.OOS%+lmV O.OOS%+lmV O.OOS%+lmV O.OOS%+lmV O.OOS%+lmV

Transient response (standard value) *3 SOp.s SOp.s SOp.s SOp.s SOp.s SOp.s

Temperature coefficient 100ppmJ''C (TYP value)

Constant current characteristics

Ripple and noise (5Hz-IMHz) RMS ZmA lmA lmA lmA lmA ImA

Source effect (to± 10% of AC input voltage) lmA lmA lmA lmA lmA lmA

Load effect (to approx. I V-100% of output 3mA 2mA 2mA lmA lmA lmA
voltage)

Temperature coefficient 300ppmJ''C (TYP value)

Constant voltage operation indication C.V, green LED indication

Constant current operation indication C.C, red LED indication

Range of operation temperature and humidity 0-40"C/I0-90% RH (no dew condensation allowed)

Range of storage temperature and humidity -10-60°C/ 0-70% RH max.. (no dew condensation allowed)

Cooling system Forced air cooling with fan

Output polarity Positive or negative grounding possible

Isolation ±2S0V ±250V ±2S0V ±Z50V ±2S0V ±SOOV

(j)
l:J
CDo
::::;;
o'
a
~r *3: Time necessary for output voltage to return to 0.05 %+ IOmV max.. of rated value at 5%-100% changes of output current.w .
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Insulation resistance

Across chassis and input power source 500VDC, 30MDmin. (measured at ambient humidity 70% RH max.)

Across chassis and output terminals 500VDC, 20M Dmin. (measured at ambient humidity 70% RH max.)

Withstanding voltage

Across input and output terminals Should withstand 1500VAC, 1 min. with no abnormalities

Across input and chassis

Meter display

Output Max. figure displayed 19.99 199.9 199.9 199.9 199.9 199.9
voltage (fixed ranze)

Display error ±(O.5%rdg+2digits) at 23'C ±5'C

Temperature coefficient 300 ppml'C (TYP value)

Output Max. figure displayed 19.99 19.99 19.99 19.99 1.999 1.999
current I(fixed ranze)

Display error ±(l%rdg+5digits) at 23'C±5°C

Temperature coefficient 400ppml'C (TYP value)

Remote control

Output voltage/control voltage ratio l6V1 35V1 55V/ 70Vl 1l0Vl l60VI
annrox. lOV aonrox.luv aoorox.lOV aonrox.luv aoorox.lOV aoorox.lOV

Output voltage/control resistance ratio 16V1 35V1 55V/ 70Vl llOVI l60V/
aoorox.lOkD annrox.1OkD annrox.lOkD aonrox.l OkD aoorox.1OkD anorox.lOk D

Output current/control voltage ratio ION 5N 3N 2.5N 1.5N IN
aODfox.1OV aoorox.lOV aODfox.10V aoorox.1OV anorox.1OV aoorox.l0V

Output current/control resistance ratio ION 5N 3N 2.5N 1.5N IN
aonrox.l OkD aoorox.lOkD aoorox.l OkD annrox.1OkD aoorox.lOkD annrox.l0k D

Remote sensing Possible (compensation one way approx. O.6V max.)

Master-slave-control parallel operation Possible

Master-slave-control series operation Possible
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Protective circuit

Over-voltage protection (OVP) for output

Input fuse, 6.4mm dia. X 32mm

Output fuse, 6.4mm dia. X 32mm,
standard pre-arcing time-current t

Thermal fuse

Weight

Dimensions

Accessory

Operation manual

Power cable

Cable damper

Protection cover

Preset range: Approx. 10-110% of rated output voltage, ALM LED lights up,

control transistor cut off, and rectification circuit shut down when OVP trinoed,

7A,125VACl250VAC

lOA I 6A I 3A I 3A I 2A I lA

Approx.llkg I Approx.llkg I Approx.llkg I Approx.llkg I Approx.llkg I Approx.11kg

1copy

1 pc. (SVT3 X 18AWG, approx. 2m)

1 pc.

AC input terminal cover 1 pc., Guard cap 2 pes.

Control terminal cover 1 pc.,
Rear output terminal cover 1 pc.,
Front auxiliary output terminal cover 1 pc.,
(Mounting screw(M3 X 20) 1 pc.)
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Input

Input voltage and frequency 100VAC± 10%, 50/60Hz, l-phase (110, 120,200,220, 240VAC input are factory option.vl)

Power consumption, at 100VAC, rated load Approx. Approx. Approx. Approx. Approx. Approx.
800VA 800VA 700VA 800VA 700VA 700VA

Output

Voltage Rated voltage 16V 35V 55V 70V 1l0V 160V

Variable range 0-I6V 0-35V 0-55V 0-70V O-IIOV 0-160V

Resolution (theoretical value) *2 3mV 7mV IOmV 13mV 20mV 30mV

Number of turns of panel control 10 turns

Current Rated current I8A lOA 6A SA 3A 2A

Variable range O-I8A 0-lOA 0-6A D-SA D-3A D-2A

Resolution (theoretical value) *2 3.3mA I.8mA l.ImA 0.9mA 0.6mA OAmA

Number of turns of panel control 10 turns

.Sf] *1: For 240VAC input requirement, maximum input voltage is limited to 250VAC.& *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.
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Constant voltage characteristics

Ripple and noise (5Hz-IMHz) RMS 500pV 500p V 500pV 500pV 500pV ImV

Source effect (to ± 10% of AC input voltage) 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+lmV

Load effect (to 0-100% of output current) 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.OO5%+lmV O.OOS%+lmV O.OOS%+lmV

Transient response (standard value) *3 SOp s SOp s 50p s SOp s 50ps SOp s

Temperature coefficient lOOppmtC (TYP value)

Constant current characteristics

Ripple and noise (SHz-IMHz) RMS 5mA 2mA 2mA 2mA lmA lmA

Source effect (to ± 10% of AC input voltage) lmA lmA lmA lmA lmA lmA

Load effect (to approx. 1 V-100% of output 3mA 3mA 3mA 2mA 2mA 2mA
voltage)

Temperature coefficient 300ppmJ''C (TYP value)

Constant voltage operation indication C.V, green LED indication

Constant current operation indication C.C, red LED indication

Range of operation temperature and humidity 0-40"C/1O-90% RH (no dew condensation allowed)

Range of storage temperature and humidity -10-60"C/ 0-70% RH max. (no dew condensation allowed)

Cooling system Forced air cooling with fan

Output polarity Positive or negative grounding possible

Isolation ±250V ±250V ±2S0V ±250V ±250V ±500V

*3: Time necessary for output voltage to return to 0.05%+1OmV max. of rated value at 5%-100% changes of output current.
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Insulation resistance

Across chassis and input power source 500VDC, 30M 0 min. (measured at ambient humidity 70% RH max.)

Across chassis and output terminals 500VDC, 20M 0 min. (measured at ambient humidity 70% RH max.)

Withstanding voltage

Across input and output terminals Should withstand ISOOVAC, 1 min. with no abnormalities

Across input and chassis

Meter display

Output Max. figure displayed 19.99 199.9 199.9 199.9 199.9 199.9
voltage [(fixed ranze)

Display error ±(0.5%rdg+2digits) at 23°C ±S'C

Temperature coefficient 300 ppm/'C (TYP value)

Output Max. figure displayed 19.99 19.99 19.99 19.99 i9.99 19.99
current (fixed range)

Display error ±(I%rdg+5digits) at 23°C±SoC

Temperature coefficient 400ppmtC (TYP value)

Remote control

Output voltage/control voltage ratio 16VI 35V1 SSVI 70Vl llOVI 160VI
annrox. 10V aonrox.l Ov annrox.l0V annrox.l0V annrox.l0V aoorox.IOv

Output voltage/control resistance ratio 16VI 3SVI SSVI 70VI llOVI 160VI
aoorox.lOkD anorox.l0kD aoorox.l0kD annrox.l Ok0 aoorox.IOkD aoorox.l Ok0

Output current/control voltage ratio 18N ION 6N SN 3N 2N
aoorox.IOV aoorox.l0V aoorox.IOV aoorox.lOV aoorox.l0V aoorox.l0V

Output current/control resistance ratio 18N ION 6N SN 3N 2N
aoorox.l Ok0 aoorox.l Ok0 annrox.I Ok0 anorox.l Ok0 aoorox.lOkD annrox.l Ok0

Remote sensing Possible (compensation one way approx. O.6V max.)

Master-slave-control parallel operation Possible

Maste~-slave-controlseries operation Possible
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Protective circuit

Over-voltage protection (OVP) for output Preset range: Approx. 10-110% of rated output voltage, ALM LED lights up,

control transistor cut off, and rectification circuit shut down when OVP tripped.

Input fuse, 6.4mm dia. X 32mm lOA, 125VACl250VAC

Output fuse, 6.4mm dia. X 32mm, 20A lOA 6A
I

6A I 3A I 2A
standard pre-arcing time-current type

Thermal fuse pot, incorporated in power transformer winding

Weight Approx.16kg Approx.16kg Approx.16kg IApprox.16kg IApprox.16kg IApprox.16kg

Dimensions See outline drawing.

Accessory

Operation manual I copy

Power cable I pc. (SVTI X 18AWG, approx. 2m)

Cable damper 1 pc.

Input fuse 1 pc.

Protection cover AC input terminal cover I pc., Guard cap 2 pes.

Rear output Control terminal cover I pc.,

terminal cover - Rear output terminal cover I pc.,

1 pc. Front auxiliary output terminal cover I pc.,
(Mounting screw(M3 X 20) 1 pc.)
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Front auxiliary
Model MAX A MAXB output terminal

cover
PAN16-18 35 425 Not provided
PAN35-10 35 410
PA;N55-6
PAN70-5 45 420 Provided
PANIlO-3
PAN160-2

PANSeries Model 350WOutline Drawing
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Input

Input voltage and frequency IOOVAC± 10%, 50/60Hz, I-phase (110,120,200,220. 240VAC input are factory option.*I)

Power consumption, at 100VAC, rated load Approx. Approx. Approx. Approx. Approx. Approx. Approx.
llOOVA I400VA lOOOVA l100VA I000VA IOOOVA ll00VA

Output
Voltage Rated voltage 16V 35V 55V 70V 1l0V 160V 250V

Variable range 0-16V 0-35V 0-55V 0-70V O-llOV 0-I60V 0-250V

Resolution (theoretical value) *2 3mV 7mV lOmV 13mV 20mV 30mV 45mV

Number of turns of panel control 10 turns

Current Rated current 30A 20A lOA 8A 5A 3.5A 2.5A

Variable range 0-30A .0-20A O-lOA 0-8A 0-5A 0-3.5A 0-2.5A

Resolution (theoretical value) *2 5AmA 3.6mA I.8mA 1.5mA 0.9mA 0.7mA O.5mA

Number of turns of panel control 10 turns

*1: For 240VAC input requirement, maximum input voltageis limited to 250VAC.
*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.
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Constant voltage characteristics

Ripple and noise (SHz-l MHz) RMS SOOpV SOOpV 500pV ImV lmV ImV 5mV

Source effect (to ± 10% of AC input voltage) O.OOS%+lmV 0.005%+lmV 0.005%+lmV O.OOS%+lmV O.OOS%+lmV O.OOS%+lmV 0.00S%+2mV

Load effect (to 0-100% of output current) 0.00S%+2mV 0.005%+2mV 0.OOS%+2mV O.OOS%+lmV O.OOS%+lmV 0.005%+2rnV 0.005%+3mV

Transient response (standard value) *3 50p s 50p s SOp s SOp s SOps 50 p. s 50[1s

Temperature coefficient lOOppm/'C (TYPW)

Constant current characteristics

Ripple and noise (SHz-l MHz) RMS 5mA 3mA 3mA 2mA lmA lmA 2mA

Source effect (to±lO% of AC input voltage) 3mA 3mA 3mA lmA lmA lmA lmA

Load effect (to approx. 1 V-100% of output 3mA 3mA 3mA 3mA 2mA 2mA lmA
voltage),

Temperature coefficient 300ppm/"C (TYP value)

Constant voltage operation indication C.V, green LED indication

Constant current operation indication C.C, red LED indication

Range of operation temperature and humidity 0-40'C/l0-90% RH (no dew condensation allowed)

Range of storage temperature and humidity -lO-60°C/ 0-70% RH max. (no dew condensation allowed)

Cooling system Forced air cooling with fan

Output polarity Positive or negative grounding possible

Isolation ±250V ±250V ±2S0V .±250V ±250V ±sOOV ±SOOV

en
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~ *3: Time necessary for output voltage to return to 0.05%+ 1OmV max. of rated value at 5%-100% changes of output current.
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Insulation resistance

Across chassis and input power source SOOVDC, 30M n min. (measured at ambient humidity 70% RH max.)

Across chassis and output terminals SOOVDC, 20M 0 min. (measured at ambient humidity 70% RH max.)

Withstanding voltage

Across input and output terminals Should withstand IS00VAC, 1 min. with no abnormalities

Across input and chassis

Meter display

Output Max. figure displayed 19.99 199.9 199.9 199.9 199.9 199.9 1999
voltage I(fixed range)

Display error ± (0.5%rdg+2digits) at 23°C ± S't

Temperature coefficient 300 ppml't (TYP value)

Output Max. figure displayed 199.9 199.9 19.99 19.99 19.99 19.99 19.99
current (fixed range)

Display error ± (l %rdg+Sdigits) at 23't ±SoC

Temperature coefficient 400ppml't (TYP value)

Remote control

Output voltage/control voltage ratio 16V/ 3SVI SSV/ 70V/ 1l0VI 160V/ 250V/
aonrox. lOY anorox.lOv aoorox.l0V aoorox.l0V aoorox.10V aoorox.l0V aoorox.lOV

Output voltage/control resistance ratio 16V/ 3SVI SSV/ 70Vl llOV/ 160V/ 250Vl
aoorox.l Okn aonrox.lOkO aoorox.l Okn aonrox.l0kO aoorox.lOkn aoorox.IOkn aoorox.l Ok0

Output current/control voltage ratio 30Al 20Al IOAi 8A1 SAl 3.SN 2.5A/
aoorox.l0V aoorox.l0V annrox.l0V aonrox.lOV aoorox.10V aoorox.l0V aoorox.10V

Output current/control resistance ratio 30Al 20Al lOAI 8A1 SAl 3.5A1 2.5A1
aoorox.IokO aoorox.l0kO aoorox.l0kO aoorox.lOkO aoorox.lOk 0 aoorox.10kn aoorox.l Ok0

Remote sensing Possible (compensation one way approx. 0.6V max.)

Master-slave-control parallel operation Possible

Master-slave-control series operation Possible
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Protective circuit

Over-voltage protection (OVP) for output Preset range: Approx. 10-110% of rated output voltage, ALM LED lights up,

control transistor cut off, and rectification circuit and circuit breaker shut down when OVP tripped.
Input fuse, 6.4mm dia. X32mm 15A,125VAC 20A,125VAC 15A, 125VACl250VAC

1250VAC 1250VAC
Output fuse, 6.4mm dia. X 32mm, 30A 20A lOA I IDA I 6A I 4A I 3A
standard pre-arcing time-current type

Thermal fuse 135t, incorporated in power transformer winding

Weight Approx.23kg Approx.23kg Approx.22kg IApprox.22kg IApprox.22kg IApprox.22kg IApprox.22kg

Dimensions See outline drawing.

Accessory

Operation manual I copy

Power cable 1 pc. (Nominal cross section 3.5 mm", cabtyre cable, no plug, approx. 3m)

Cable damper I pc.

Input fuse 1 pc.

Protection cover AC input terminal cover I pc., Rear output terminal cover I pc., Guard cap 2 pes.

- Control terminal cover 1 pe.,
Front auxiliary output terminal cover I pc. (Mounting screw(M3 X20) 1 pc.)

r
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Front auxiliary
Model MAX A MAXB output terminal

cover
PAN16-30 35 475 Not provided
PAN35-20
PAN55-10
PAN70-8
PAN 110-5 45 470 Provided
PAN160-3.5
PAN250-2.5

PAN Series Model 700W Outline Drawing
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Input

Input voltage and frequency 100VAC± 10%, 50/60Hz, l-phase (110, 120,200,220, 240VAC input are factory option.*l)

Power consumption, at lOOVAC, rated load Approx. Approx. Approx. Approx. Approx. Approx. Approx.
1600VA 1800VA 1900VA 1900VA 2000VA 1900VA 1800VA

Output

Voltage Rated voltage 16V 35V 55V 70V 1l0V 160V 250V

Variable range 0-16V Q-35V 0-55V 0-70V O-IlOV 0-160V 0-250V

Resolution (theoretical value) *2 3mV 7mV IOmV l3mV 20mV 30mV 45mV

Number of turns of panel control 10 turns

Current Rated current 50A 30A 20A 15A lOA 7A 4.5A

Variable range O-SOA 0-30A 0-20A 0-15A O-JOA 0-7A 0-4.5A

Resolution (theoretical value) *2 9mA 5AmA 3.6mA 2.7mA 1.8mA l.3mA 0.9mA

Number of turns of panel control 10 turns
(f)

-g *1: For 240VAC input requirement, maximum input voltage is limited to 250VAC.
~ *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.
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Constant voltage characteristics

Ripple and noise (5Hz-IMHz) RMS 5oop. V 5oop. V 500p.V ImV lmV lmV 5mV

Source effect (to± 10% of AC input voltage) 0.005%+lmV 0.OO5%+lmV 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+2mV

Load effect (to 0-100% of output current) 0.005%+2mV 0.005%+lmV ·0.005%+lmV 0.005%+lmV 0.005%+lmV 0.005%+2mV 0.005%+3mV

Transient response (standard value) *3 50 p. s 50p. s 50 p. s 50p.s 50p. s 50p.s 50p. s

Temperature coefficient lOOppmJ'C (TYP value)

Constant current characteristics

Ripple and noise (5Hz-lMHz) RMS lOrnA 5mA 2mA 5mA 2mA 2mA 2mA

Source effect (to ± 10% of AC input voltage) 3mA 3mA lmA lmA 1mA 1mA lmA

Load effect (to approx. 1 V-l00% of output 5mA 5mA 2mA 3mA 3mA 2mA 2mA
voltage)

Temperature coefficient 300ppmJ'C (TYP value)

Constant voltage operation indication C.V, green LED indication

Constant current operation indication C.C, red LED indication

Range of operation temperature and humidity 0-4O°C/1O-90%RH (no dew condensation allowed)

Range of storage temperature and humidity -10-60°C/ 0-70% RH max. (no dew condensation allowed)

Cooling system Forced air cooling with fan

Output polarity Positive or negative grounding possible

Isolation ±250V ±250V ±250V ±250V ±250V ±500V ±500V

*3: Time necessary for output voltage to return to 0.05%+10mV max. of rated value at 5%-100% changes of output current.
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Insulation resistance

Across chassis and input power source 500VDC, 30M 0 min. (measured at ambient humidity 70% RH max.)

Across chassis and output terminals 500VDC, 20MDmin. (measured at ambient humidity 70% RH max.)

Withstanding voltage

Across input and output terminals Should withstand 1500VAC, 1 min. with no abnormalities

Across input and chassis

Meter display

Output Max. figure displayed 19.99 199.9 199.9 199.9 199.9 199.9 1999
voltage !(fixed ranze)

Display error ±(O.5%rdg+2digits) at 23"C ±5"C

Temperature coefficient 300 ppml"C (TYP value)

Output Max. figure displayed 199.9 199.9 199.9 19.99 19.99 19.99 19.99
current (fixed range)

Display error ±(l%rdg+5digits) at 23"C ±SoC

Temperature coefficient 400ppmtC (TYP value)

Remote control

Output voltage/control voltage ratio 16V/ 35V1 S5V1 70V/ llOVl 160V/ 250V/
aooTOx.10V aoorox.lOV aonrox.l0V anDTOX.I0V aooTOx.10V aODTox.10V aODTox.10V

Output voltage/control resistance ratio 16V/ 35V1 5SVI 70Vl 1l0Vl 160Vl 250V/
anorox.I Okn annrox.I Ok0 anorox.l Ok0 aoorox.l OkD. annrox.I OkD. anorox.l Ok0 aonrox.IOkfl

Output current/control voltage ratio SON 30N 20N lSN ION 7N 4.SN
aODTOx.1 OV. anprox.f O'V annrox.IOV annrox.IOV aooTOx.IOV annrox.IOV annrox.l0V

Output current/control resistance ratio SON 30N. .l0N 15N 10SN 7N 4.5A/
anprox.I OkD. aoorox.l Okfl anorox.I OkD. anorox.l OkD. annrox.l Ok0 annrox.Itlkf] aoorox, 1OkD.

Remote sensing Possible (compensation one way approx. 0.6V max.)

Master-slave-control parallel operation Possible

Master-slave-control series operation Possible
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Protective circuit

Over-voltage protection (OVP) for output Preset range: Approx. 10-110% of rated output voltage, ALM LED lights up,

control transistor cut off, and rectification circuit and circuit breaker shut down when OVP tripped.

Input fuse, I5mm dia.X40mm 30A,.I25VA0250VAC

Output fuse, 6.4mm dia.X32mm, 50A I 30A I 20A I l5A I lOA I lOA I 6A
standard pre-arcing time-current type *4

Thermal fuse 135"(;, incorporated in power transformer winding

Weight Approx.36kg IApprox.36kg IApprox.35kg IApprox.35kg IApprox.35kg IApprox.36kg IApprox.35kg

Dimensions See outline drawing.

Accessory

Operation manual 1 copy

Power cable I pc. (Nominal cross section 3.5 mrrr', cabtyre cable, no plug, approx. 3m)

Cable clamper 1 pc.

Protection cover AC input terminal cover 1 pc., Rear output terminal cover I pc., Guard cap 2 pes.

- IControl terminal cover I pc., Sensing terminal cover I pc.
Front auxiliary output terminal cover 1 pc. (Mounting screw(M3 X 20) I pc.)

*4: 20mm dia. X 60mm
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