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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 find any incorrectly arranged or missing pages in this manual, they
will be replaced. If the manual it gets lost or soiled, a new copy can be
provided for a fee. In either case, please contact Kikusui distributor/agent,
and provide the "Part No." given on the cover.

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

Microsoft and Visual Basic are registered trademarks of Microsoft Corp.
of the U.S.A.

NI-488.2 is registered trademarks of National Instruments Corp. of the
U.S.A.

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

The specifications of this product and the contents of this Operation Manual
are subject to change without prior notice.

© 1999-2004 Kikusui Electronics Corporation
Printed in Japan



Power Requirements of this Product

Power requirements of this product have been changed and the
relevant sections of the Operation Manual should be revised
accordingly. (Revision should be applied to items indicated by a
check mark b/])

O Input voltage

The input voltage of this product is VAC,
and the voltage range is to VAC.
Use the product within this range only.

O Input fuse
The rating of this product's input fuse is

A, VAC, and

* To avoid electrical shock, always disconnect the
AC power cord or turn off the switch on the
switchboard before attempting to check or replace
the fuse.

*Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of
a fuse with a different rating or one that short
circuits the fuse holder may result in fire, electric
shock, or irreparable damage.

PMR '




Power Requirements of this Product (cont'd)

O AC power cord

The product is provided with AC power cords described below. If
the cord has no power plug, attach a power plug or crimp terminals

to the cord in accordance with the wire colors specified in the
drawing.

* The attachment of a power plug or crimp terminals
must be carried out by qualified personnel.

(O without a power plug | (O without a power plug )

Blue (NEUTRAL ) White (NEUTRAL)
)
. Black (LIVE)

L Green/Yellow (GND) Green or Green/Yellow (GND)

J -

= Plugs for USA

= Plugs for Europe

J \. J

(0 Provided by Kikusui distributor/agent

Kikusui agents can provide you with suitable AC power cord.
For further information, contact Kikusui distributor/agent.

—
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/N\Safety Symbols

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

7 or AN

DANGER

/A\WARNING

/\ CAUTION

PMR

N

VAN
D
il

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

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

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

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

Shows that the act indicated is prohibited.

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

Indicates a protective conductor terminal.

Indicates a chassis(frame) terminal.

Safety Precautions



. The following safety precautions must be observed to avoid fire :
. hazard, electrical shock, accidents, and other failures. Keep

. them in mind and make sure that all of them are observed

. properly.

v

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

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

Purposes of use

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

Input power

Use the product with the specified input power
voltage.

For applying power, use the AC power cord
provided. Note that the provided power cord is

- not use with some products that can switch

among different input power voltages or use 100
V and 200 V without switching between them. In
such a case, use an appropriate power cord.
For details, see the relevant page of this
operation manual.

L3

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

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

Installation

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

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

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

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

Relocation

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

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

~ panel of the product and/or in this operation
manual.

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

* Be sure the operation manual be included when
the product is relocated.
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¢ Check that the AC input voltage setting and the
fuse rating are satisfied and that there is no
abnormality on the surface of the AC power
cord. Be sure to unplug the AC power cord or
stop applying power before checking.

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

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

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

Maintenance and checking

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

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

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

¢ Internal service is to be done by Kikusui service
engineers. If the product must be adjusted or
repaired, contact Kikusui distributor/agent.
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To standardize insulation requirements with respect to the level of
transient overvoltage, IEC60664 (Insulation coordination for
equipment within low-voltage systems) classifies circuits into four
categories according to the frequency of occurrence of voltage
transients. For details, see the |IEC Standards.

Overvoltage category |

Equipment of overvoltage category I is equipment for
connection to circuits in which measures are taken to limit
transient overvoltages to an appropriately low level.

Examples are protected electronic circuits.

Overvoltage category Il

Equipment of overvoltage category II is energy-consuming
equipment to be supplied from the fixed installation.

Examples of such equipment are appliances, portable tools
and other household and similar loads.

If such equipment is subjected to special requirements with
regard to reliability and availability, overvoltage category
III applies.

Overvoltage category lli

Equipment of overvoltage category III is equipment in fixed
installations and for cases where the reliability and the
availability of the equipment is subject to special
requirements.

Examples of such equipment are switches in the fixed
installation and equipment for industrial use with permanent
connection to the fixed installation.

Overvoltage category IV

PMR

Equipment of overvoltage IV is for use at the origin of the
installation.

Example of such equipment are electricity meters and
primary overcurrent protection equipment.

Overvoltage category Vil




Overvoltage category IV

Overvoltage category [l

Indoor wiring
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This Operation Manual is made up of the following sections.

Preface
Provides a brief description of the product and specifies its
features.

Chapter 1 Setup
Explains the preliminary procedure for using the PMR series,
starting with unpacking.

Chapter 2 Precautions and Preparations for Use
Contains essential descriptions that must be understood by the
user. This chapter must be read thoroughly before operation is
begun.

Chapter 3 Operation
Describes basic operations that can be performed from the front
panel, series operation using output terminals, and MODE
switches on the rear panel.

Chapter 4 Remote Control
Describes the remote-control function of the PMR series.

Chapter 5 Components and Functions

Explains the designation and the function of the switches,
indicators, connectors, and other components on the front and rear
panels.

The hazard alert symbol A\ on the panels are explained in
detail in this chapter.

Chapter 6 Maintenance

Explains the maintenance and calibration of the PMR series. The
chapter also describes some symptoms of possible problems
encountered during use of the PMR series, along with appropriate
remedies.

Chapter 7 Specifications

Describes the electrical and mechanical specifications of the PMR
series, as well as its accessories.
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About this manual

This Operation Manual covers the following modes in the PMR
series.

* PMR18-2.5DU
* PMR35-1.2DU
* PMR18-1.3TR
* PMR25-1TR
* PMR24-1QU

The contents of this Operation Manual apply to these models. To
ease explanation, some sections of the Manual apply to models
with the same number of outputs, as follows.

PMR-DU type
Applies to dual output models PMR18-2.5DU and PMR35-
1.2DU.

PMR-TR type
Applies to triple output models PMR18-1.3TR and
PMR25-1TR.

PMR-QU type
Applies only to quadruple output model PMR24-1QU.

B Applicable ROM Version

This Operation Manual applies to the PMR series with ROM
Version 2.0x.

Further, the descriptions in “4.2 Digital Remote Control” of
Chapter 4 apply to PIA4830 and PIA4810 with ROM Version
2.0x.
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Outline of the PMR series

The PMR series is a power supply with multi-output regulated DC
that can adjust each output starting with 0 V. Equipped with a dual
tracking function, the PMR series can also change positive and
negative voltages at the same ratio.

The PMR series has the following features.

* Realizes low-noise, stable output by the series regulator
method.

* Enables remote control of each output voltage through the use
of an external voltage.

* Compatible with a variety of systems, such as automatic testers,
when used together with a power-supply controller in our
PIA4800 series, which features GPIB and RS-232C interfaces.

Options

The following options are offered for incorporation into a rack.

» Rack mount adapter KRA3 (Inch rack, EIA standard)
KRA150 (Millimeter rack, JIS standard)

* Blank panel KBP3-3
BP191(-M) (Inch rack, EIA standard)
BP1H(-M) (Millimeter rack, JIS standard)

Provided with inlets for forced air cooling, the PMR
series requires a blank panel with at least one unit
width (*1) if it is to be installed on a rack.

*1 JIS: 50 mm; EIA: 44.45 mm

For details, contact Kikusui distributor/agent.
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Blank panel KBP3-3 Rack mount adapter KRA3

Rack mount adapter KRA150

Unit: mm

Fig. P-1  The PMR series with options for incorporation
into a rack
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KRA150
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Fig. P-2 The PMR series incorporated into a rack
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Chapter 1

1.1

PMR

This chapter explains the preliminary procedure for using the PMR

series, starting with unpacking.

Checking at unpacking

Upon receiving this product, make sure the package contains the
necessary accessories and has not been during transportation. See
Figs. 1-1 and 1-2. If any part is damaged or missing, contact
Kikusui distributor/agent.



Fig. 1-1  Packing and unpacking

NOTE Packing materials may be used for transport of the product,
so it is recommended that they be retained.
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1 piece At the time of delivery,
[Q1'500-030] the PMR-DU and PMR-
QU types have a cover
with screws inserted
through it, together with
washers.

& Mounting screws: 2 pieces [M3-001-211]
@  Washer: 1 piece [Q2-000-001]
[ ]Output terminal cover [_|Short bar

1 piece
[E3-300-029]

Three fuses are included with the product. One is provided
as a reserve in the fuse holder. At the time of delivery,

% different types of fuses are provided in accordance with the
settings of the line voltage range, as follows:
Line voltage range Inside the fuse holder Provided separately

3 pieces 90 V110 V 4A(T) Ipiece  2A(T) 2 pieces
4A(T) [99-02-0020] 106 V=125 V 4AT) piece  2A(T) 2 pieces
2A(T) [99-00-0026] 180 V=220 V 2A(T) Ipiece 4 A(T) 2 pieces
D Fuse 211 V=250V 2 A(T) 1 piece 4 A(T) 2 pieces

1 piece 1 piece 1 co
[84-61-5102] [67-90-0080] Py

[Z1-002-122]
|:| TP-BUS connector |:| TP-BUS core D Operation Manual

or e ———
— )
1 piece 1 piece
[85-AA-0004] [85-AA-0005]
D AC power cord The power cord that is provided varies

depending on the destination for the
product at the factory-shipment.

Fig. 1-2  Accessories
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1.2 Precautions for installation

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

W Do not use the power supply in a flammable
atmosphere.

To prevent explosion or fire, do not use the power supply near
alcohol, thinner, or other combustible materials, or in an
atmosphere containing such vapors.

B Avoid locations where the power supply is exposed to
high temperatures or direct sunlight.
Do not locate the power supply near a heater or in areas subject to
drastic temperature changes.
Operating temperature range:  0°C to 40°C
Storage temperature range: -10°C to +60°C

B Avoid humid environments.

Do not locate the power supply in a high-humidity environment—
near a boiler, humidifier, or water supply.
Operating humidity range: 10% to 80% R.H
(no dew condensation is allowed)
Storage humidity range: 90% R.H or less
(no dew condensation is allowed)
Condensation may occur even within the operating humidity
range. In that case, do not start using the power supply until the
location is completely dry.

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

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

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

Dirt and dust in the power supply may cause electrical shock or fire.

B Do not use the power supply where ventilation is poor.

The power supply employs a forced air cooling system. Air is taken
in from intake ports located on the power supply's sides and front,
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1.3

PMR

and is exhausted from the rear. Prepare sufficient space around the
power supply so that the intake ports and exhaust port are always
completely unobstructed. Otherwise, heat may accumulate in the
power supply, resulting in fire.

Do not place any object on the power supply.
Particularly a heavy one, as doing so could result in a malfunction.
Do not place the power supply on a tilted surface or in
a location subject to vibrations.

If placed on a non-level surface or in a location subject to vibration,
the power supply may fall, resulting in damage and injury.

Do not use the power supply in locations affected by
strong magnetic or electric fields.

Operation in a location subject to magnetic or electric fields may
cause the power supply to malfunction, resulting in electrical shock
or fire.

Secure adequate space around the power switch.

Do not place the PMR Series in a location that would result in poor
accessibility to the switch. And, do not place objects near the
switch that would result in poor accessibility.

Precautions for moving

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

Turn the POWER switch off.

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

Remove all wirings connected.

Moving the power supply with cables connected may break the
cables or cause the power supply to fall, resulting in injury.

For transportation, use the special packing material for
the power supply.

Transport the power supply in its original package to prevent
vibration and falls, which may damage the power supply.

If you require packing material, contact Kikusui distributor/agent.
Setup 1-5



1.4 Checking input power and the fuse

As shown in Fig. 1-3, four line voltage ranges are available for the
PMR series. Check the default settings to determine whether the
voltage is suitable for your power supply. Use a power fuse
appropriate for your line voltage range.

* To prevent electric shock, be sure to unplug the AC
power cord or turn the switch on the switchboard off
before checking or replacing the fuse.

. eMake sure that the fuse used conforms to the
power supply specifications, including shape,
rating, and characteristics. Using a fuse with
different rating or short-circuiting, the fuse holder
will damage the power supply.
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When checking or changing the line voltage range, or when
checking or replacing the power fuse, observe the following
instructions:

Turn the POWER switch off.

Unplug the AC power cord from the power supply.

3. Check the input voltage switch at the bottom of the power
supply to determine whether it is set at an appropriate voltage
for the power supply. To change the setting, follow the
instructions on the SWITCH POSITION indicator. (Fig. 1-3)
Remove the cover from the fuse holder. (Fig. 1-4)

5. Check the fuse to make sure its rated voltage is within the line
voltage range, and that its pre-arcing time-current
characteristic is of the time-delay (T) type.

If necessary, replace with an appropriate fuse.

6. Reset the cover of the fuse holder.

VOLTAGE SELECT | SWITCH POSITION | FUSE
90V — 110V AC=1B Cc=ID | Ac250v
106V — 125V AGE 1B c=ID| 4A(T)
180V — 220V A[C_<lB C[=_1D | Ac250v
211V = 250V, AGE 1B CE_D|2A(T)

In this figure,
—9o0 V-110 V
is selected.

Fig. 1-3 Input voltage switch at the bottom of the
PMR series

\ To remove the cover, use

the tip of a slotted screwdriver.

Fig. 1-4 Fuse holder on the rear panel
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1.5 AC power cord connection

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

+ This instrument is designed to operate from the
overvoltage category Il.Do not operate if from the
overvoltage category Il or IV.For the overvoltage
categories, see "Overvoltage category" on page VI

*The AC power cord for 100 V system shown in
Fig.1-5 has a rated voltage of 125 V AC. If this AC
power cord is used at the line voltage of a 200 V
system, replace the power cord with that satisfying
that line voltage.

Appropriate power code must be selected by
qualified personel (those who have electrical
knowledge).

If such a power cord cannot be obtained, contact
your Kikusui distributor/agent.

Do not use the power code attached fo this proauct for the
power code of other instruments.

Power cord for 100 V system
[85-AA-0004]

Rated voltage: 125 VAC

Rated current: 10 A

Power cord for 200 V system
[85-AA-0005]
Rated voltage: 250 VAC
o Rated current: 10 A

Fig. 1-5 AC power cord
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Connection procedure
1. Confirm that the supply voltage is within the line voltage range
of the PMR Series.

AC power that can be input has an allowable voltage range of
90 Vito 110V AC, 106 Vto 125 V AC, 180 V to 220 V AC or
211 V to 250 V AC and a frequency range of 50 Hz to 60 Hz.

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

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

3. Plug in the AC power cord.

H To directly connect to the switchboard:

If the AC power cord is to be connected directly to the switchboard
without using a plug, install crimp terminals on the power cord.

- To prevent electrical shock, turn off the switchboard
before connecting the power cord.

+ Connections to the switchboard must be made by
qualified personnel.
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1.6 Grounding

» Not grounding the power supply creates danger of
electric shock.

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

* Not performing adequate grounding work on the
power supply results in malfunction or the
production of large noises from the power supply.

To ensure safety, provide secure grounding.

The power supply can be grounded by the method specified below.
Note that no grounding terminal is provided on the panels of the
power supply.

* Plug the AC power cord into a 3-pole
power outlet upon which grounding
construction has been performed.
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Chapter 2

2.1

2.2

This chapter contains essential descriptions that must be
understood by the user. This chapter must be read thoroughly
before operation is begun.

Inrush current

During startup, an inrush current of approximately 70 A may be
generated. If you are planning to use several sets of the power
supply in a system, and to turn on the POWER switches at the same
time, check that the AC power source or the switchboard is of
sufficient capacity.

When turning on/off the POWER switch, allow an interval of at
least 3 seconds between turning it on and turning it off. Otherwise,
the inrush current may shorten the life of the power fuse and
POWER switch.

Anti-polar voltage

When the OUTPUT switch is off and the voltage or current is set to
0, an anti-polar voltage of up to approximately 0.6 V may be
supplied to the outputs. This voltage may cause the load to be
exposed to a reverse current of approximately 1 mA.

Precautions and Preparations for Use  2-1




2.3 Load

Note that the output may become unstable when one of the
following loads is connected.

2.3.1 When load current has peaks or is pulse-shaped

The current meter on the power supply indicates only mean values.
Even when the indicated value is less than the preset current value,
therefore, a peak may exceed the preset current value. In such a
case, the power supply is instantaneously put into constant-current
operation mode, and the output voltage drops accordingly. If you
look carefully, you will see the constant current (CC) indicator
light up dimly.

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

--- Constant current preset value --- Constant current preset value
--- Meter indication value =~ ... Meter indication value
(mean value) (mean value)
Fig. 2-1 Load current Fig. 2-2 Pulsing load
with a peak current
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2.3.2 When a load generates a reverse current to the
power supply

The PMR series is unable to absorb a reverse current from a load.
Therefore, if a power-regenerative load, such as an inverter,
converter, or transformer that tends to regenerate power to the

power supply, is connected, the output voltage may increase,
resulting in unstable output.

To handle this type of load, connect a resistor RD to bypass reverse
currents, as illustrated in Fig. 2-3. Note that, if such a resistor is
used, the current capacity for the load decreases by Irp.

_ lour .

Ro

Equivalent circuit

Power-regenerative load
in the power supply

2 Roj) < BV

g E Irp[A]

3$

S 3 Ro: Dummy load for bypassing
Sz reverse currents

5 Reverse current Eo: Output voltage

-lo Ip:  Maximum value of reverse

current

Fig. 2-3 Countermeasure against a power-
regenerative load

* Select a resistor Rp with sufficient rated power. Use
of a resistor with insufficient rated power may burn
the resistor Ro.
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2.3.3 In case of load with accumulated energy, such
as batteries

When a load, such as a battery, that contains accumulated energy,
is connected, the load can send a large current to the capacitor
inside the power supply via the protective diode on the output
control circuit inside the power supply, thereby the power supply
or shortening the life of the load.

To handle this type of load, connect in series a diode D between the
power supply and the load for reverse-current prevention.

D: Reverse-current
prevention diode

Power supply Load with
accumulated energy

Fig. 2-4 Countermeasure against a load with
accumulated energy

|« To protect the power supply and the load, select a
reverse-current prevention diode that meets the
following requirements:

1. Reverse-voltage tolerance: At least two times
the rated output voltage of the power supply
2. Forward current capacity: Three to ten times the
rated output current of the power supply
3. A diode with small loss
* Be sure to take account of heat generation from the

diode D. The diode may burn unless adequately
dissipated.
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2.4

PMR

Constant-voltage and constant-current
power supplies

The PMR series is capable of both constant voltage and constant
current operation. The following describes these operation.

Constant-voltage (CV) operation

For example, apply 20 V to a 100 Q load for constant-voltage
operation using the PMR35-1.2DU, as shown in Fig. 2-5.

Supposing that a maximum current of up to 0.4 A can be supplied
to the load, set the output of the PMR35-1.2DU to 20 V/0.4 A.
Since 20 V is applied to a 100 € load, a current of 0.2 A is supplied
to the load (point “a” in the figure). If the resistance of the load
changes to 50 Q, the output of the power supply is 20 V/0.4 A
(point “b” in the figure). As shown in the figure, when the
resistance of the load is between 50 Q and o, the power supply
maintains the output voltage at 20 V. If the resistance of the load
falls below 50 Q, the power supply automatically shifts to
constant-current (CC) operation and thus maintains the current at
0.4 A. Simultaneously, the output voltage falls below 20 V.

35V
~l CV operation |

20V N

10 V4 5 Q |Shifts to CC operation

s R A Q
0 02A 04A 05A

Fig. 2-5 Constant-voltage (CV) operation
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2-6

.Constant-current operation

For example, apply 0.2 A to a 100 Q load using the PMR35-1.2DU
to perform constant-current (CC) operation, as illustrated in Fig. 2-6.

Supposing that a maximum voltage of up to 30 V can bé provided
to the load, set the PMR35-1.2DU output to 30 V/0.2 A. Since 0.2
A is supplied to the 100 € load, voltage of 20 V is applied to the
load (point ““a” in the figure). If the resistance of the load changes to
150 Q, the output of the power supply is 30 V/0.2 A (point “b” in
the figure). As shown in the figure, when the resistance of the load
is between 0 Q and 150 €, the power supply maintains the output
current at 0.2 A. If the resistance of the load rises above 150 Q, the
power supply automatically shifts to constant-voltage (CV)
operation and thus maintains the voltage at 30 V. Simultaneously,
the output current falls below 0.2 A.~

Shifts to

. CV operation

CC operation

T T

0 05A
Fig. 2-6 Constant-current (CC) operation
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2.5

OHP alarm

The overheat protection (OHP) function is activated when the
internal temperature of the power supply becomes excessively high
the fan motor stops due to a foreign substance in the fan, or when
the air inlet or outlet is mistakenly choked. (Fig. 2-7)

When the OHP function is activated, the outputs are cut off and the
indication “OHP” appears on the voltmeter on the front panel.
Simultaneously, an alarm signal is output from terminals 11 and 12
of the J1 terminal board on the rear panel. (Fig. 2-8)

To cancel the OHP state, turn off the POWER switch and eliminate
the cause of the problem, and then turn on the POWER switch.

Note that the OHP function is reactivated if the POWER is turned
off before the internal temperature of the power supply falls to a
certain level.

« Improper handling of the J1 terminal board may

result in electrical shock. When performing wiring to
the alarm signal terminal, be sure to refer to “4.1.1
J1 Terminal Board.”

PMR

An alarm signal is output via the open-collector-type photo-
coupler, which insulates the alarm signal terminal from the other
terminals.

Maximum rated value: VCEO: 80 V, Ic: 50 mA, Pc: 150 mW

v

ourPUT a

Photo-coupler collector i
'
Photo-coupler emitter !

Heeee; S eeee~w e e 00—

Fig. 2-7 OHP alarm OHP alarm
indicator output

Ll
@
n
o
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2.6 Output channel number

In the PMR series, an output channel (OUTPUT CH) number is
assigned to each output. The number is used to identify each output
when the power supply is run by remote control. The following
table shows the correspondence between the output of each model
and the OUTPUT CH number.

Table 2-1 Correspondence between the output of
each model and the OUTPUT CH number

Model

OUTPUT CH1

OUTPUT CH2

OUTPUT CH3

OUTPUT CH4

PMR18-2.5DU

+18 V output

-18 V output

PMR35-1.2DU

+35 V output

-35 V output

PMR18-1.3TR

+18 V output

-18 V output

6 V output

PMR25-1TR

+25 V output

-25 V output

6 V output

PMR24-1QU

+24 V output

-24 V output

+12 V output

-12 V output

18V coMm

+18V N
-

e O&«OO
0--18V 0--2.5A

OUTPUT CH2 OUTPUT CHI
Fig. 2-9 PMR-DU-type output terminal

- + —18V COM +18V. A
:: 0-6V 0-5A O :: 0--18V 0--1.3A : O

OUTPUT CH3  OUTPUT CH2 OUTPUT CHI
Fig. 2-10 PMR-TR-type output terminal

—12v +12v —24v CcoMm +24V N
:: 0--12V, D——1.5AO :: 0--24V 0-—1A : O

OUTPUT OUTPUT OUTPUT OUTPUT
CH4 CH3 CH2 CHI

Fig. 2-11 PMR-QU-type output terminal
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2.7

PMR

Output terminal cover

An output terminal cover is included with the PMR series. Before
operating the power supply, attach the cover.

In the case of attaching the cover to PMR-TR and PMR-
QU types

The outlet for the load cable is closed at the time of shipment. If the
outlet is to be used as follows:

Cut the three points indicated with an
arrow using a tool such as a nipper.

Fig. 2-12 Outlet for the load cable

Precautions and Preparations for Use  2-9




Installing the cover

Washer

The chassis ground terminal must be used to install the output
terminal cover. Thus, depending on whether the short bar is
connected to the chassis ground terminal, a level difference will
occur between the left and right installation positions. The
accompanying washer can be used to eliminate this difference.

Cover installation procedure
Make sure the POWER switch is OFF.

2. Make sure the load cable is connected securely.
3. Remove the screws (M4 x 8) on the chassis ground terminal at

the time of shipment.

4. Install the cover using mounting screws (M4 x 16). See Fig. 2-14.

When a level difference occurs in the short bar between the
installation positions, insert the washer to eliminate the
difference.

* Be sure to use the screws accompanying the cover.

* The PMR-DU and PMR-QU types are shipped with a

2-10

screw and washer in the mounting hole on the left side of
the cover (Fig. 2-13). If the short bar is not to be used,
remove the washer before installing the cover.

Washer

Mounting screw
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Before installing the
cover, mount each screw
on the accompanying
washers (Fig. 2-13).

Remove this screw (M4 x 8).

A level difference occurs due
Accompanying screw to the fact that the short bar is
(M4 x 16) connected to one side.

When using a washer to install the cover

Remove this screw (M4 x 8).
No level difference occurs due
Accompanying screw to the fact that two short bars
(M4 x 16) are mounted on both sides.

When no washer is needed to install the cover

Fig. 2-14 Installing the output terminal cover
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Chapter 3 Operation

This chapter explains the basic operations of the front panel, series
operations using output terminals, and the MODE switches on the
rear panel.

3.1  Turning on the power

/\CAUTION -« Before turning on the POWER switch, be sure to
check the MODE switch settings on the rear panel.
Note that, if the POWER switch is turned on with
PWR ON OUTPUT on the MODE switch ON, a
preset voltage or current is supplied to the load.

Set all OUTPUT CH SELECT
switches to INTERNAL.

1 2 3 4
INTERNAL

IDDDD

EXTERNAL

Set PWR ON OUTPUT
on the MODE switch
to OFF.

[ MODE

o PWR ON
OUTPUT ON OFF
® LOCK  KEY DIAL

Fig. 3-1  Settings on the rear panel prior to startup
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Turning on the power procedure

Make sure the POWER switch is OFF.

2. On the rear panel, make sure PWR ON OUTPUT on the
MODE switch is OFF. (Fig. 3-1)

3. On the rear panel, make sure all OUTPUT CH SELECT
switches are set at INTERNAL. (Fig. 3-1)

4. Make sure the AC power cord is connected properly.
Turn on the POWER switch.

The ammeter on the display will show ROM version No.
“x.xx” for a few seconds. (Fig. 3-2)

7. Several seconds later, the PMR series becomes ready for
output settings.

The above steps ready the power supply for operation.

-12v +12Vv —24V +24V —12v +12V —24V

o 6 0 © ® 0 o
Indicates ROM version No. Ready for output settings

Fig. 3-2 Display at startup (on PMR24-1QU)
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3.2

Basic operations

This section describes how to make output settings and how to use
the PMR series as a constant-voltage or constant-current power

supply.

3.2.1 Output settings

Here, the PMR24-1QU type is used as an example for setting the -
24 V output current to -0.35 A.

Fig. 3-3 shows the values at startup. These values are preset at the
time of shipment and appear first when the POWER switch is
turned on.

The PMR series saves in memory the preset output values and the
ON/OFF status of the DIAL/KEY LOCK switch that are effective
immediately before the POWER switch is turned off. The next time
the POWER switch is turned on, the same values and status are set
on the power supply. Note, therefore, that the voltage and current
values and the ON/OFF status of the DIAL/KEY LOCK switch
may differ from those shown in Fig. 3-3. The switches and LEDs
indicated withlight up the instant the power is turned on.
For the settings made at the time of shipment, see Table 3-1.

COARSE/FINE

When making output-voltage and output-current settings, the user
can select between COARSE and FINE.

With COARSE, the voltage and current can be set at increments of
1 V and 0.1 A, respectively. With FINE, they can be set at
increments of 0.01 V and 0.001 A. For 6 V output (OUTPUT
CH3) of the PMR-TR type, however, the voltage can be set at
increments of 0.1 V with COARSE and at increments of 0.001 V
with FINE.

The COARSE/FINE status is indicated by two position LEDs on
the voltmeter and the ammeter. The LED on the left indicates
COARSE, and the LED on the right indicates FINE.
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OUTPUT switch

COARSE position |Wfs[giilgle}

REGULATED DC POWER SUPPLY
G KIRUSUI PMR24-1QU
OUTPUT OFF
ST Lighting
‘ —y | Dil
Output Selection
+ VENORY Indicator switch
Po0K | THAGK  SET 1 2 3
@) o O O +24 V [Kie[Tae]
MO CURRENT VOLTAGE \ S N
oa S
DIAL/KEY SET switch VOLTAGE
LOCK switch  [Wfs[aliate] COARSE/FINE switch
CURRENT
COARSE/FINE switch
Fig. 3-3 Display and settings at startup
(PMR24-1QU)
Lighting
- [n}
LA
—12V  +12V  —24V  +24V +12V —24V 424V
o 6 & o o O [ )
Voltmeter COARSE position Voltmeter FINE position
Fig. 3-4 Voltmeter COARSE/FINE position
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M To set the -24 V output to -5.2 V and -0.35 A

1. Make sure the DIAL/KEY LOCK switch is OFF.
- If this key is ON, output settings cannot be made.
2. Make sure the SET switch is ON.

If this switch is OFF, a real output value is displayed on the
panel.

3. Make sure OUTPUT OFF is lit up on the display.

* When the OUTPUT switch is turned ON, the SET switch,
if lit up, automatically goes off, and an output value is
displayed.

* If the dial is turned with the OUTPUT switch OFF, the
SET switch automatically lights up if it is off, and the
power supply becomes ready for settings.

4. On the Output Selection Indicator switch, press the -24 V
switch.

The -24 V switch lights up to display the effective set value for
the -24 V output.

5. Make sure the COARSE position on the voltmeter lights up.

6. As the dial is turned, the figure below the COARSE position
changes. Set the figure to “5.” (Fig. 3-4)

7. Press the VOLTAGE COARSE/FINE switch once.

The COARSE position on the voltmeter goes off, and the FINE
position on the voltmeter lights up.

8. As the dial is turned, the figure below the FINE position
changes. Set the figure to “20.”

The above steps complete the voltage setting. To make setting for
the current, proceed to the step 9.
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9. Press the CURRENT COARSE/FINE switch once.

The FINE position on the voltmeter goes off, and the COARSE
position on the ammeter lights up.

10. As the dial is turned, the figure below the COARSE position
changes. Set the figure to “0.3.”

11. Press the CURRENT COARSE/FINE switch once.
The COARSE position on the ammeter goes off, and the FINE
position on the ammeter lights up.

12. As the dial is turned, the figure below the FINE position
changes. Set the figure to “50.”

The above steps complete the current setting. To make settings for
other outputs, take the same steps.

Lightingg——=¥<

[
[

-0
U R Ay

—-12v +12v —24V +24V -12v +12v —24V +24V

e &6 & o ® 6 & o
Ammeter COARSE position Ammeter FINE position
Fig. 3-5 Ammeter COARSE/FINE position
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Table 3-1 Settings at the time of shipment

Preset output voltage 0 V for all outputs
Preset output current Rated current for each output
DIAL/KEY LOCK switch OFF
Node address 5
With all outputs for the three
Memories 1, 2, and 3 memory units, voltage: 0 V;
current: rated current

OUTPUT CH SELECT switch | All INTERNAL
OUTPUT OFFSET All Center
ADJUSTMENT
Variable resistor | FULL SCALE | All turned fully counterclockwise
TERMN switch ON

PWR ON

OFF

MODE switch |[OUTPUT

LOCK DIAL

For the functions of the switches and other components, see
“Chapter 5: Components and Functions.”
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3.2.2 Using as a constant-voltage power supply

To use the PMR series as a constant-voltage power supply, follow
these steps.

Make sure the POWER switch is OFF.

2. On the rear panel, make sure PWR ON OUTPUT on the
MODE switch is OFF.

3. Connect a load to the relevant output terminal.

For load connections, see “3.3 Load Connections.”
Turn ON the POWER switch.

On the display, make sure OUTPUT OFF is lit up.
Make sure the SET switch is lit up.

A

Using the Output Selection Indicator switch, select the output
to be set.

Then make sure the relevant switch is lit up.

8. Select between COARSE and FINE by pressing the
CURRENT COARSE/FINE switch.

9. By turning the dial, set a current value that can be applied to the
load.

The value set here is used as a current-limiting value.

10. By pressing the CURRENT COARSE/FINE switch, select
between COARSE and FINE.

11. By turning the dial, set the necessary voltage.

12. To use other outputs, repeat Steps 7 through 11.

13. Press the OUTPUT switch.
Make sure OUTPUT ON is lit up.

14. A voltage is applied to each output terminal.

* With the PMR series operating as a constant-voltage
power supply, if the current-limiting value set in Step 9
above is exceeded due to load fluctuations, the power
supply shifts to constant-current operation. If a shift
occurs, “CC” lights up above the relevant Output Selection
Indicator switch.
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3.2.3 Using as a constant-current power supply

To use the PMR series as a constant-current power supply, follow
these steps.

1.
2.

N ook

10.

11.
12.
13.

14.

Make sure the POWER switch is OFF.

On the rear panel, make sure PWR ON OUTPUT on the
MODE switch is OFF.

Connect a load to the relevant output terminal.

For load connections, see “3.3 Load Connections.”

Turn ON the POWER switch.

On the display, make sure OUTPUT OFF is lit up.

Make sure the SET switch is lit up.

Using the Output Selection Indicator switch, select the output
to be set.

Then make sure the relevant switch is lit up.

By pressing the VOLTAGE COARSE/FINE switch, select
between COARSE and FINE.

By turning the dial, set the voltage value to be applied to the
load.

The value set here is used as the voltage-limiting value.

By pressing the VOLTAGE COARSE/FINE switch, select
between COARSE and FINE.

By turning the dial, set the necessary current.

To use other outputs, repeat Steps 7 through 11.

Press the OUTPUT switch.

Make sure OUTPUT ON is lit up.

A current is applied to each output terminal.

“CC” is indicated above the Output Selection Indicator switch
that corresponds to the output used.

* With the PMR series operating as a constant-current power
supply, if the voltage-limiting value set in Step 9 above is
exceeded due to load fluctuations, the power supply shifts
to constant-voltage operation. If a shift occurs, “CC” goes
off above the relevant Output Selection Indicator switch.
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3.3 Load connections

*To ensure safety, turn off the POWER switch
before connecting a load.
* Use a cable for load connection (load cable) with a
sufficient current capacity for the rated current of
the power supply.

* After connecting the load cable, install the output
terminal cover.

* To securely connect the load cable to an output
terminal, use crimp terminals.

* With the PMR-DU and PMR-QU types, outputs are
provided for the COM terminal.

* With the PMR-TR type, a 6 V output is independent
of +18 V (25 V) COMMON outputs.

Fig. 3-7 shows an example of the connection of a load cable to the
+24 'V terminal on the PMR24-1QU. The same steps are applicable
to other types.

To connect a load to the 6 V output terminal on the PMR-TR type,
see Fig. 3-8.

* Note the direction of the short bar (L).
If the direction is incorrect, the
installation of the output terminal
cover will be hampered.

« Before connecting the load cable,
mount the short bar on the post.

Short bar (L)
Install in this way.

Fig. 3-6 Installing the short bar (L)
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—12v 4 +12v —24v COM +24v

Ground the COM
terminal.

Using the short bar (S),
connect the chassis
ground terminal to the
COM terminal.

Crimp terminal

—12v 4 412V —24v COM +24V

~2 Ground the negative
o O om o O (-) output terminal.
!’! Using the short bar (S),
) . connect the chassis
Crimp terminal ground terminal to the
negative (-) output terminal.

12V 4 412V —24V 4 COM +24V

N r M" Ground the positive
o @ mo o \ (+) output terminal.
l’! Using the short bar (L),
A connect the chassis
ground terminal to the
positive (+) output
terminal. (Fig. 3-6)

Fig. 3-7 Connection to the output terminal (example for
the +24 V output on the PMR24-1QU)

Crimp terminal

Ground the negative
(-) output terminal.

Using the short bar (S),
connect the chassis

ground terminal to the
negative (-) output terminal.

Ground the positive
(+) output terminal.
Using the short bar (S),
connect the chassis
ground terminal to the
positive (+) output terminal.

Fig. 3-8 Connection to the 6 V output terminal
(for the PMR-TR type only)

Upon completion of the connection of the load cable, install the
output terminal cover. For the cover installation procedure, see
“2.7 Output Terminal Cover.”
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3.4 Tracking operations

The PMR series is equipped with a tracking function that permits

positive and negative () output voltages to change at the same
rate.

When the dial is turned during tracking operation, outputs change
at the same rate as the preset + outputs (b/a), as shown in Fig. 3-9.
That is,

b/a = d/c.

In tracking operation, the voltage can be changed between 0 V and
the rated value, provided that the power supply stays within the
constant-voltage operation range. Note, however, that tracking is
performed at between 0% and 200% of the output displayed when
the TRACK switch is pressed. Thus, once either the positive or
negative output reaches the rated value, the voltage ceases to
change. In addition, if either the positive or negative output
exceeds the current-limiting value, the voltage of the output
decreases in accordance with the load applied, while the voltage of
the other outputs remains unaffected.
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+ ou

tput
- (OUTPUT CH1)

Rated voltage | -----oomomm .

Preset voltage ---------c-ccooco-

0

Preset voltage

Rated voltage

Dial revolutions
20%3, ith the TRACK
switch ON

- output
(OUTPUT CH2)
(a
Once either the positive or
+ output negative output reaches the
(OUTPUT CHI) rated value, the voltage

Rated voltage

Preset voltage

0

Preset voltage

Rated voltage

Dial revolutions
200%y, \ith the TRACK
switch ON

- output
(OUTPUT CH2)

PMR

(b)

Fig. 3-9 Voltage settings and tracking outputs
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Setting resolution during tracking operation

The setting resolution of the dial during tracking operation is as
follows.

¢ With COARSE, 1% for the value set when the TRACK is
pressed;
* With FINE, 0.1% for the value set when the TRACK is pressed.

NOTEl  * The output resolution is limited with the least figure of the

indicator. Therefore, when the TRACK switch is pressed
with the following condition, the output may not change
even if you turn the dial. ’
With COARSE, when the voltage set value is 0.99 V or
less, or the current set value is 0.099 A or less;
Or with FINE, when the voltage set value is 9.99 V or
less, or the current set value is 0.999 A or less.
In the above condition, continue turning the dial until the
output and the displayed value begin to change.

Outputs compatible with tracking operation

PMR-DU type:
+18 V (435 V) and -18 V (-35 V) outputs

PMR-TR type:
+18 V (+25 V) and -18 V (-25 V) outputs

PMR-QU type:
+24 V and -24 V outputs
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Tracking procedure

1. Set an output value.

2. Press the TRACK switch.

PMR

Make sure the switch is lit up.
3. Turn the dial to set it to the target output.

To stop the tracking operation, press the TRACK switch.
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3.5 Memory function

With the memory function, the PMR series can store up to three
voltage and current values. These values can be recalled when
necessary.

Storing set values

For each output, the present set value is stored in memory. Before
storing the data, make settings for each output.

1. Press the STORE switch. The MEMORY 1, 2, and 3 switches
light up.

2. Using the MEMORY 1, 2, and 3 switches, select the memory
to be used for storing the data. Only the pressed switch lights

up, and the voltage and current values for each output are
stored to its memory.

* To exit the Store mode, turn the dial or press the STORE
switch. Otherwise, the power supply automatically exits

the Store mode approximately three seconds after
discontinuing operation.

* The storing operation cannot be performed if the DIAL/
KEY LOCK is lit up.
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Recalling set values

If a set value is recalled while the OUTPUT switch
is on, the recalled value is output. Note that, if an
incorrect memory No. is recalled, unexpectedly
high power may be applied to the load.

We recommend storing a voltage value and a
current value which do not damage the load in the
memory which is not used.

1. Press the MEMORY switch with the No. to be recalled.

2. The pressed switch lights up, and the stored voltage and current
values for each memory are set.

NOTE « If the dial is turned with the TRACK switch pressed or the
node address altered, the MEMORY switch lamp goes off.
+If a set value is recalled with the OUTPUT switch on,
output is performed at intervals of approximately 1.5
seconds.

PMR Operation 3-17




3.6 Series operation

The PMR series can operate at a high output voltage when a load is
connected to both the positive (+) and negative (-) output terminals.

/N\CAUTION - Series operation is possible only with a single PMR
unit. It is not applicable to more than one unit at a
time, even if they are of the same PMR type. In
addition, the PMR series is not compatible with
parallel operation.

3.6.1 PMR-DU type

Fig. 3-10 illustrates series operation with the PMR18-2.5DU or
PMR35-1.2DU.

PMR18-2.5DU: Eo=0-36V,2.5A
PMR35-1.2DU: Eo=0-70V,1.2A

Fig. 3-10 Example of series operation with the
PMR-DU type

Fig. 3-10 shows an example of grounding of the COM terminal. To
ground the negative (-) or positive (+) output terminal, take the
following steps.

Grounding the negative (-) output terminal

Using the accompanying short bar (S), connect the chassis ground
terminal to the negative (-) output terminal.

Grounding the positive (+) output terminal

Using the accompanying short bar (L), connect the chassis ground
terminal to the positive (+) output terminal.
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3.6.2 PMR-TR type

Fig. 3-11 illustrates series operation with the PMR18-1.3TR. Fig.
3-12 shows operation with the +6 V output connected in series.

PMR18-1.3TR: Eo=0-36V,13A
PMR25-1TR:  Eo=0-50V,1A

Fig. 3-11 Example 1 of series operation with the
PMR-TR type

Fig. 3-11 shows an example of grounding of the COM terminal. To
ground the negative (-) or positive (+) output terminal, take the
following steps.

Grounding the negative (-) output terminal

Using the accompanying short bar (S), connect the chassis ground
terminal to the negative (-) output terminal.

Grounding the positive (+) output terminal

Using the accompanying short bar (L), connect the chassis ground
terminal to the positive (+) output terminal.
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PMR-TR type (continued)

oV 6V, 5A E1io E20
PMR18-1.3TR: Elo =24V, 1.3A
E20 =42V, 1.3A
PMR25-1TR:  Elo=31V, 1A
E20 =56V, 1A
Fig. 3-12 Example 2 of series operation with the

PMR-TR type

Fig. 3-12 provides an example of grounding the negative (-)
terminal using a 6 V output. To ground the positive (+) terminal,
connect the chassis ground terminal to the 6 V positive (+) terminal
using the accompanying short bar (S).

/\CAUTION - In the connection shown in Fig. 3-12, remove the
short bar from the £18 V (25 V) output.
* In the connection shown in Fig. 3-12, if E10 or E20
is short-circuited unintentionally to the 6 V negative
(-) terminal, a current of 5 A will be applied to the
+18 V (25 V) output, resulting in damage to the
protected diode in the power supply. Be sure to
install D1 and D2 (with a rated value of at least 5 A),
as shown in Fig. 3-12.
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*When multiple outputs are used simultaneously, the
current value is limited by the rated current.

For example, when the PMR25-1TR is connected as
shown in Fig. 3-12, each output can send the following
currents (see, Fig. 3-13):

a<l
b<1l-a
c=5-(a+b)

a [A]: Current available from the 56 V output.
b [A]: Current available from the 31 V output.
c [A]: Current available from the 6 V output.

56V

)
A

a
3’1\V
0
,
W
T :

Fig. 3-13 Circuit diagram of Example 2 of series
operation (Fig. 3-12)

o

25V

o ZS coMm

25V

—— e

<
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3.6.3 PMR-QU type

Fig. 3-14 shows an example of series operation with the PMR24-
1QU.

—-12V + +12V —24V + COM +24V

—12V +12V —24V CcoMm +24V. A

@ @0
0-+12V 0-+1.5A 0-124V 0-%1,

15A 1A

Fig. 3-14 Example of series operation with the
PMR-QU type

Fig. 3-14 shows an example of grounding of the COM terminal. To
ground the negative (-) or positive (+) output terminal, take the
following steps.

Grounding the negative (-) output terminal

Using the accompanying short bar (S), connect the chassis ground
terminal to the -24 V output terminal.

Grounding the positive (+) output terminal

Using the accompanying short bar (L), connect the chassis ground
terminal to the +24 V output terminal.
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N o Series operation is not possible if the 24 V and the
48 V output terminals are connected together, as
the COM terminal is internally connected to both
terminals.

-

24V

048V
COM

24V

:l Do not connect together.

5]

1[0

12V

0-24V

L

12V

[

Fig. 3-15 Circuit diagram of Example of series
operation (Fig. 3-14)
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3.7 Functions of the MODE switches

This section describes the functions of the MODE switches on the
rear panel. There are two MODE switches: the PWR ON OUTPUT
switch and the LOCK switch.

MODE
[. PWR ON
OUTPUT ON
e LOCK KEY

Fig. 3-16 MODE switches on the rear panel

3.7.1 OUTPUT ON operation during startup
(POWER ON)

With the PWR ON OUTPUT switch and POWER switch turned
on, the PMR series starts up with QUTPUT ON.

*With the POWER switch turned on, the power
supply outputs the voltage and current values that
were effective immediately before the switch was
turned off following the previous operation. Thus,
before this function is used, make appropriate
output settings for the load to be connected.

M Setting procedure

Turn ON the power switch.

Set voltage and current values for the output to be used.
Turn OFF the POWER switch.

Set the PWR ON OUTPUT switch to ON.

b

«If the POWER switch is turned ON with the PWR ON
OUTPUT switch set at OFF, the power supply starts up
with OUTPUT OFF.




3.7.2 LOCK operation

The LOCK switch is used to select operations to be performed
when the DIAL/KEY LOCK switch on the front panel is turned on
When the LOCK switch is set at DIAL

If the DIAL/KEY LOCK switch is pressed so that it lights up, the
dial is inactivated.

When the LOCK switch is set at KEY

If the DIAL/KEY LOCK switch is pressed so that it lights up, the
dial and the switches on the front panel (except the DIAL/KEY
LOCK and POWER switches) are inactivated.

M Setting procedure

PMR

Turn OFF the POWER switch.
Select the operation desired with the MODE LOCK switch.
Turn ON the POWER switch.

Press the DIAL/KEY LOCK switch so that it lights up, then the
LOCK operation operates.

LD -
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Chapter 4

This chapter explains remote control of the PMR series. The
following are the two types of remote control for the power supply:

* Analog remote control
* Digital remote control

In analog remote control, the power supply is controlled with a
voltage source and a contact connected to the J1 terminal board on
the rear panel.

In digital remote control, on the other hand, the power supply is
controlled with the power-supply controller PIA4830 or PIA4810
connected to the TP-BUS connector on the rear panel.
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4.1 Analog remote control

The PMR series can be controlled with the J1 terminal board on the
rear panel, as follows.

* Output voltage control using an external voltage
¢ Output ON/OFF control using an external contact
*» Recall of Memories 1, 2, and 3 using an external contact

411 J1 terminal board

This section provides procedures and instructions regarding the
connection of the J1 terminal board to be used for analog remote
control.

Table 4-1 shows the terminal arrangement of the J1 terminal board.

NOTE] * With the PMR-DU type, terminals 7, 8, 9, and 10 are not
operable.

* With the PMR-TR type, terminals 9 and 10 are not
operable.
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) Input for the voltage control of
1 23?%5}:1 OUTPUT CHI using an external 0)
voltage (Vext < 11 V) 71 OUTPUT CHI CV-V
Common for the internal control circuit T (DUTR/QU)
2 COMMON (connected to the COM terminal) @
’ Input for the voltage control of
3 831;;) g(lj-);:’ll:l 2 OUTPUT CH2 using an external @
voltage (Vext < 11 V) ~1 OUTPUT CH2 CV-V
Common for the internal control circuit J  (burmrRQU)
4 COMMON (connected to the COM terminal) @
5 NC No connection @ NC
6 NC No connection @ NC
Input for the voltage control of
7 QUTPUT CH3 [OUTPUT CH3 using an external
CV V CONT |voltage (Vext< 11 V) @
(only for the PMR-TR/QU types) 1 OUTPUT CH3 CV-V
Common for the internal control circuit (TRIQU)
8 COMMON (connected to the COM terminal)
Input for the voltage control of
9 OUTPUT CH4 |OUTPUT CH4 using an external
CV V CONT |voltage (Vext < 11 V) @
(only for the PMR-QU type) —LOUTPUT CH4 CV-V
Common for the internal control circuit T QU
10 COMMON (connected to the COM terminal) @
Overheat protection signal
11 OHP(C) Photo-coupler collector output @
(Vceo: 55 V, Ic: 50 mA, Pc: 150 mW) \K COLLECTOR
— OHP
Overheat protection signal NP EMITTER ]
12 OHP(E) Photo-coupler emitter output @
13 MEMORY 1 Recalls MEMORY 1 @
SELECT MEMORY |
MEMORY 2
14 SELECT Recalls MEMORY 2 @ —o MEMORY 2
MEMORY 3
15 SELECT Recalls MEMORY 3 @ —0 MEMORY 3
Common for the memory recall signal
16 MEMORY (having the same electric potential as @
COM .
terminal 18)
17 EXT ON/OFF |Output ON/OFF control @
—®, OPEN: OUTPUT ON
EXT ON/OFF |Common for ON/OFF ' SHORT: OUTPUT OFF
18 coM (having the same electric potential as
terminal 16)
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B Cable and tools necessary for connection
1. Cable
Single wire: 80.65 (AWG22)
Stranded wire: 0.32 mm? (AWG22)
2. Slotted screwdriver
Shank diameter: @3
Tip width: 2.6 mm
3. Wire stripper
One compatible with the above cable

M Connection procedure
1. Turn OFF the POWER switch.

2. Using a wire stripper, remove 10 mm of the cable sheath from
the cable end.

To ensure smooth removal, use the strip gauge indicated on the
top panel of the power supply.

3. Asillustrated in Fig. 4-1, insert the cable end into the control
terminal.

*Never perform wiring to the J1 terminal with the
POWER switch ON. Otherwise, electrical shock
may result and the internal terminal may be
damaged.

* The J1 terminal has almost the same potential as
the COM terminal in the power supply. If part of the
wire extending off a control terminal makes contact
with the chassis, electric shock or internal circuit
breakage may be caused. Insert wires into the
terminals in such a way that bare parts are not
exposed.

4. Remove the screwdriver from the terminal. Make sure the
cable is securely fixed.
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J1

2 0 0 0~ DO e e e

Connected correctly 18

| ;

Insert the bare end (10 mm) Insert the cable while holding down

of the cable into this point. this point with a slotted screwdriver.

Fig. 4-1 Cable connection to the J1 terminal

Too much of the covering has been removed,
putting the bare cable in contact with the chassis.
Remove 10 mm of the covering.

Scraps are in contact with the chassis.
To ensure correct reinstallation, twist the cable.

Fig. 4-2 Notes for cable connection
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4.1.2 Output voltage control by external voitage

Output voltages can be controlled with an external voltage (Vext)
of 0Vio 10V, '

* The COMMON terminals (terminals 2, 4, 8, and 10)
on the J1 terminal board are internally connected to
the COM terminal on the front panel.

* With the PMR-TR, the internal circuit for the 6 V
output is independent of the internal circuit for other
outputs. Input an external voltage value based on
the potential at the COMMON terminal on the J1
terminal board. The COMMON terminal is
connected to the COM terminal on the front panel.

*|f multiple outputs are to be controlied
simultaneously, carefully check the COMMON
connections.

NOTE] * The power supply may not meet the specifications at
control with an external voltage, as Vext's noise and

stability affect the output of the power supply.
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Relationship between the external voltage and the
output voltage :

As shown below, the output voltage (Eo) is between 0 V and the
rated output voltage when the external voltage (Vext) is between 0

V and approximately

10V.

Eo =Ertg - Vext/ 10 [V]
0<Vext<10.2[V]
Ertg: Rated output voltage [V]

v v
oV —- ov
90% of the E _____ ;
rated value | { '
Y E
[Output voltage /o 0% ofiet )
ov E rated value :
: tr : : tf :
Rise time for the output voltage Fall time for the output voltage

tr=0.8 s or less

tf=0.8 s or less

Fig. 4-3 Response time of the output voltage to

an

external voltage

* Above rise time for the output voltage is value when the
he outp g

output current value is set to the rated current. When the

current set value is not the rating, the rise time may take

long.

PMR
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B Connection and setting procedure

1. Turn OFF the POWER switch.

2. Set the OUTPUT CH SELECT switch coﬁesponding to the
output to be controlled externally, to EXTERNAL. (Fig. 4-4)

3. Set the arrow on the OUTPUT ADJUST variable resistor
corresponding to the output to be controlled externally, to the
middle position for both OFFSET and FULLSCALE. (Fig. 4-5)

For PMR-TR type user, see NOTE on page 4-11.

4. Connect Vext to the control terminal corresponding to the
output to be externally controlled, as shown in Fig. 4-6.

If more than one output is to be controlled simultaneously using
the same COMMON terminal used for Vext, see Fig. 4-7.

*Check the polarity of Vext. If the polarity is
incorrect, the power supply may be damaged.

*If disconnected during operation, Vext may
produce external noise and other problems,
causing the power supply to malfunction. Securely
connect Vext to the terminal.

NOTEl  «The input impedance is approximately 180 kQ between
terminals 1 and 2, terminals 3 and 4, terminals 5 and 6, and

terminals 7 and 8 on the J1 terminal board.

5. Recheck the connections and settings of the OUTPUT CH
SELECT switch.

Make voltage o e ¥ _ &
settings on the —INTERNAL

I

Make voltage
settings using an —EXTERNA

external voliage. Used only for the PMR-QU type

Used only for the PMR-TR and
PMR-QU types

Fig. 4-4  Settings of the OUTPUT CH SELECT switch
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— OUTPUT ADJUST ——
CHi CH2 CH3 CH4

Offset adjustment of —~QFFSET . . S.E E‘E

the external voltage H o '

. [ !

Full-scale adjustment ___ FULL i : : '

of the external voltage SCALE & W
Used only for the PMR-QU type

Used only for the PMR-TR and
PMR-QU types

Fig. 4-5 Settings on the OUTPUT ADJUST variable resistor

B External control

*Do not apply a voltage of 11 V or greater to the
control terminal. Otherwise, the power supply may
be damaged.

Full-scale and offset adjustment

* If Vextis 10 V, adjust the FULL SCALE variable resistor on
OUTPUT ADJUST to set the output voltage to the rated
voltage.

* If Vext is 0 V, adjust the OFFSET variable resistor on
OUTPUT ADIJUST to set the output voltage to 0 V.

* FULL SCALE and OFFSET affect each other. To obtain
the desired values it is necessary to alternate FULL.

SCALE and OFFSET adjustments. Adjustment may be
started using either FULL SCALE or OFFSET, but
adjustment can be completed more quickly if you begin
with a FULL SCALE adjustment.

* During external control, the output value differs from the
output value (SET value) preset on the panel. When the
dial on the panel is turned, the SET value changes, but the
output voltage does not. If you set the OUTPUT CH
SELECT switch to INTERNAL, the present SET value is
output.
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@ External control of OUTPUT 1
Vext 1

@ External control of OUTPUT 2

®

o 81 @ External control of OUTPUT 3
® (Used only for the PMR-TR and PMR-QU types)

® External control of QUTPUT 4
@ (Used only for the PMR-QU type)

ERX X Twisted-pair wire
Wiring length: 2 mor less ®
Number of twists: One/cm @

°

18

Fig. 4-6 Connecting an external voltage generator (Vext) 1
(using different COMMON terminals for Vext)

Vext 1] |E ---------- = : @ External control of OUTPUT 1
: >—4if 3(® External control of OUTPUT 2
_L ! LN 10)
Lvext2[ 4 ol
f
Vext 3 ; Fr @ External control of OUTPUT 3
.__Jext ' ol za(@ (Used only for the PMR-TR and PMR-QU types)
R e - -1 External control of OUTPUT 4
_I_ . & w3 @ (Used only for the PMR-QU type)
Vext 4| L] ey
12
Bundie 13
Wiring length: o
2 mor less
.
.
.
18

Fig. 4-7 Connecting an external voltage generator (Vext) 2
(using the same COMMON terminal for Vext)
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PMR

* For PMR-TR type user

The PMR-TR type does not have the OUTPUT CH4, but
the output of OUTPUT CH3 is affected with the variable
resistor of OUTPUT ADJUST CH4 for reasons of the
circuit configuration. If you have turned the variable
resistor of OUTPUT ADJUST CH4 by mistake, you may
be not able to adjust the full scale and offset with the
variable resistor of OUTPUT ADJUST CH3. Adjust the
full scale and offset with care so that you do not touch the
variable resistor CH4.

If you have turned the variable resistor of OUTPUT
ADJUST CH4 by mistake;

1. Turn OFF the POWER switch.

2. Connect a voltmeter (DVM) to the output terminals of
OUTPUT CH3. See Fig. 6-4 of Chapter 6.

3. Set the OUTPUT CH SELECT switch 3 to
EXTERNAL. See Fig. 4-4.

4. Set arrows on the OUTPUT ADJUST variable resistors
CH3 and CH4 to the middle position for both OFFSET
and FULLSCALE. See Fig. 4-5.

5. Turn ON the POWER switch.
6. Turn ON the OUTPUT switch.

7. Turn the OFFSET variable resistor of OUTPUT
ADJUST CH4 until the DVM reading is within the
range of 0 V1 mV.

8. Turn OFF the POWER switch.

9. Connect an external voltage (Vext 3) to terminals 7 and
8 on the J1 terminal board. See Fig. 4-6 .

10. Turn ON the POWER switch.

11. Apply 10 V 50 mV from the Vext 3 to the control
terminals.

12. Turn ON the OUTPUT switch.

13. Turn the FULL SCALE variable resistor of OUTPUT

ADJUST CH4 until the DVM reading is within the
range of 6 V30 mV.
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4.1.3 Output ON/OFF control by external contact

ON/OFF control of outputs can be performed using an external
contact.

W Connection procedure
1. Turn OFF the POWER switch.

2. As shown in Fig. 4-8, connect contact S (switch) to terminals
17 and 18 on the J1 terminal board.

* Terminals 16 and 18 on the J1 terminal board are
connected to each other inside the power supply.

4. Recheck the connections.

B Turning ON/OFF outputs

* To turn ON outputs, open contact S.
To turn OFF outputs, short-circuit contact S.

*  When contact S is opened, you can turn ON/OFF outputs with
the OUTPUT switch on the front panel.

The OUTPUT state at power-on depends on the PWR ON
OUTPUT setting on the rear panel.

*  When contact S is short-circuited, you can not turn ON outputs
with the OUTPUT switch on the front panel.

Regardless of the PWR ON OUTPUT setting on the rear panel,
the OUTPUT state at power-on is OFF.

*When the wire to the contact S breaks down, the
wire was disconnected from the control terminal, or
the contact S fails, the OUTPUT state is ON because
the contact S works as open even if it short-circuits.

In the environment that it seems that above
troubles occur, we cannot recommend the output
ON/OFF control by external contact.
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A

D NG e e~ e e e e~

e B

When the range is long

Twisted-pair wire

ﬂo!o!o!o‘:o

vAVAVAVAVA

Wiring Iength. 2 m or less
Extend Number of twists: One/cm

this line.

Fig. 4-8 Connecting contact S

DESCRIPTION Flg 4- 9 shows the equwalent circuit wnth contact S
connected to terminals 17 and 18 on the J1 terminal board.

+5V
10kQ
<‘_) > 17>
_ ] - T4HC
> 182>
Open voltage: 5V CMOS level
Short-circuit current: 0.5 mA “H” level:3.15V to 5V, OUTPUT ON

“L” level: 0V to 1.35 V, OUTPUT OFF

Terminal 16
Connected to the chassis with 1500 pF

Fig. 4-9 Equivalent circuit
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4.1.4 Recall of Memories 1, 2, and 3 by external
contact

The set values stored in Memories 1, 2, and 3 can be recalled using
an external contact.

B Connection procedure

1. Turn OFF the POWER switch.

2. As shown in Fig. 4-11, connect contact S (switch) to the
control terminal corresponding to the memory you wish to
recall.

To use the Push switch, see Fig. 4-12.

* Terminals 16 and 18 on the J1 terminal board are
connected to each other inside the power supply.

3. Recheck the connection.

B Memory recall

To recall a set value, short-circuit the control terminal
corresponding to the MEMORY No. you wish to recall to the
MEMORY COM terminal. At least 500 ms is necessary for short-
circuiting.

°Flg 4-10 shows the equivalent circuit of terminals 13, 14,
and 15 on the J1 terminal board.

+5V +H$Vv
% 10kQ %
13,14, 15> < 74HC

165

CMOS level
“H”level: 3.15Vto 5V
“L” level: OV to 1.35V, recall of a set value

Open voltage: 5V
Short-circuit current: 0.5 mA

Terminal 18
Connected to the chassis with 1500 pF

Fig. 4-10 Equivalent circuit
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Bundle
Wiring length:
2 mor less a

® 908D ~N O eSO~

@ Recall MEMORY 1
@ Recall MEMORY 2

Recall MEMORY 3

MEMORY COM

Fig. 4-11 Connecting contact S (1)

* For S, use a non-shorting-type switch.

1
L J
L J
L ]
.
6
7
Bundle b
Wiring length:  jq ®
2 mor less °
[ ]

~N

@ Recall MEMORY 1
2@ Recall MEMORY 2
Recall MEMORY 3
MEMORY COM

§ «For S1, S2, and S3, use a non-locking-type
(momentaryy switch.

* Do not press more than one switch at a time.
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4.2 Digital remote control

By using our PIA4830 or PIA4810 power supply controller, you
can operate the PMR series from your personal computer by
remote control. The power supply connects to the power supply
controller via a TP-BUS (Twisted-Pair BUS), and the power
supply controller is then connected to your PC via a GPIB or RS-
232C interface. ’

The following sections explain how to connect the power supply to
a power supply controller and describe the device messages used in
programming. See the operation manual for the power supply
controller on how to perform settings for the power supply
controller and connect it to your PC.

4.2.1 Connecting to the power supply controller

To connect the power supply to the power supply controller, use a
TP-BUS. Up to 31 pieces of equipment can be connected to a TP-
BUS. To connect a TP-BUS, first connect a twisted-pair wire to the
TP-BUS connector (plug). Then, connect the TP-BUS to the wire
in series. (Fig. 4-13)

B Cable and tools needed for connections

1. Cable
Twisted wire:  0.32 mm? (AWG22)
2. Slotted screwdriver
Shank diameter: ¢ 3
Tip width: 2.6 mm
3. Wire stripper
Use a wire stripper that is compatible with the above cable.
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Accompanying core

TERMN Switch
ON

PIA4830 TERMN Switch
OFF
OUTPUT CH SELECT switches .
Accompanying

Set all to INTERNAL.
core

PMR series
No. 1

({(
)/

TERMN Switch
ON
Accompanying
core

OUTPUT CH SELECT switches
Set all to INTERNAL.

PMR series
No. X (up to 31 pieces of
equipment can be connected)

TP-BUS (Twisted-pair wire)
Total length: 200 m or less

(between the devices
on the end of the bus)
Number of twists: one/cm

Fig. 4-13 Connecting a TP-BUS

PMR
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Connection procedure

m Wiring the TP-BUS connector

1
2.

6.

Turn OFF the power switches on all devices to be connected.

As shown in Fig. 4-14 (a), insert the accompanying TP-BUS
connector (plug) into the TP-BUS connector on the back panel.

Secure the connector to facilitate further wiring work.

Using awire stripper, remove 7 mm of covering from the cable
end.

As shown in Figs. 4-15 (b) and (c), insert the cable into the
connector.

Polarity adjustment is not necessary because the TP-BUS is
nonpolar.

Using a screwdriver, turn the connector screws to fasten the
cable.

Check that the cable is securely connected.

/\CAUTION Mak e sure thatthe cable is not short-circuited . A

short circuit may hamper communications and
activate the error indicator ( Err 08) on the display.
*Check thatthelive partof the cableis notin contact

with the chassis. If itis, the power supply and other
connected devices may burn.

7.

Following the same steps above, wire the other connectors.

On completion of wiring to the TP-BUS connector, install the
accompanying core on the twisted-pair wire.
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Back panel
TP-BUS connector

Accompanying TP-BUS
connector (plug)

Twisted-pair wire (AWG22) 1 <
Number of twists: one/cm m

Fully tighten this screw
using a screwdriver.

(b) Connecting a device on both ends of the bus.

Fully tighten this screw
using a screwdriver.

Twist the uncovered wire.
(¢) Connecting a device inthe middle of the bus.

Fig. 4-14 Wiring the TP-BUS connector.
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M Installing a TP-BUS core

1. Asshown in Fig. 4-15 (a), unlock the core and open it.

2. As shown in Fig. 4-15 (b), wind the twisted-pair wire once
around a half core.

Keep the distance between the core and the connector below 30
mm.

3. As shown in Fig. 4-15 (c), close the core. Avoid catching the
wire on the core.

Check that the core is securely locked.
5. Follow the above procedure when installing the other cores.

M Setting the OUTPUT CH SELECT switch
Set all OUTPUT CH SELECT switches to INTERNAL.

Employing digital remote control and output voltage
control simultaneously using an external voltage
will cause incompatibilities.

B Setting the TERMN switch

Set the TERMN (Termination) switch to ON for the devices on
both ends of the bus.

Fig. 4-13 shows an example of how to perform TERMN switch
settings. Set the TERMN switch on the PIA4830 and the PMR
series on one end of the bus to ON. Set the other TERMN switches
on the PMR series to OFF.

Setting the TERMN (Termination) switches
incorrectly may cause communication to be
unstable, leading to a malfunction.
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Unlock the core
and open it.

Wind the twisted-pair wire
two times around the core.

Fig. 4-15 Installing a TP-BUS core
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4.2.2 Node address settings

4-22

For the power supply controller to detect devices connected to the
TP-BUS, it is necessary to set a node address for each device on the
TP-BUS.

By default, the node address of the system is set to 5. If more than one
unit of the PMR series is connected to the TP-BUS without changing
this setting, the system displays an error (Err 16) indicating that
devices with an identical node address are present on the TP-BUS.

To set a node address, follow these steps.

Turn on the POWER switch.
Press NODE ADRS switch.

As shown in Fig. 4-16 (a), the present node addresses appear
on the ammeter of the display.

4. Turn the dial to set a node address.
Up to 31 node addresses can be set using numbers 5 through 35.

Because the node address can be change when the OUTPUT
switch is ON, turn the OUTPUT switch to OFF.

5. Turn OFF the POWER switch.

Press the POWER switch again after more than three seconds.
The display shown in Fig. 4-16 (b) appears after a display of
the ROM version and indicates that the node address is being
changed.

Do not turn the POWER switch to OFF when the Fig. 4-16 (b)
is on display. Otherwise, an incorrect node address may be set.

o0
Ly \Y %

oUTPUT ouTPUT

[
LA

—12v +12v —24V +24V —12v +12V —24V +24V

(a) Node address “05” on display (b) Node address being altered
Fig. 4-16 Displaying a node address
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« If Fig. 4-16 (b) is not to appear:

If a set voltage value is displayed immediately after the
display of the ROM version, it is because an attempt was
made in Step 4 to set the same node address as one already
existing for other devices on the TP-BUS. In this case, the
node address is not set and returns to the previous number.
Fig. 4-16 (b) is not displayed in this case, either.

To set a new node address, check the node addresses on the
TP-BUS, and set a number that is different from those values.

«If an Err 16 is on display (Fig. 4-17 (a)):
More than one device with identical node addresses are on
the TP-BUS. Turn the POWER switch to OFF on the

device for which Err 16 is displayed, remove the device
from the TP-BUS, and set a different node address.

« If an Err 08 is on display (Fig. 4-17 (b)):

Either the POWER switch has been turned off while a node
address is being changed, or the TP-BUS is short-circuited.
Check the TP-BUS connections.

In the absence of a short-circuit in the TP-BUS, turn the
POWER switch to OFF on the device for which Err 08 is
displayed, and remove the device from the TP-BUS. Turn
the POWER switch to ON again, and complete Steps 2 to 5
within two seconds after the display of the ROM version.
In Step 4, set a node address other than the one on display.

[)
[J

OUTPUT OUTPUT

]
J

P
L

(I
10 A

—12v +12v —24V +24V

—12v +12v —24V +24V

(a)Err 16 (b)Err 08
Fig. 4-17 Displaying errors
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7. Once an address is altered, the power supply becomes ready for
output settings. (Fig. 4-18)
To check the new node address, press the NODE ADRS
switch.

L v

oUTPUT

]
!

SUSURUR ST A

—12V 412V —24V 424V

Fig. 4-18 Ready for output settings

NOTE! * Once a node address is changed, all output voltage and
current setting values are reset to 0 on the relevant device.
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4.2.3 Device message

Program messages and response messages supported by a device

are called device messages.

This section describes each device message supported by the
power supply controller connected to the PMR series.

« Device messages starting with “*” are common to all
devices.

* Of the device messages, DELIMITER and UNMASK are
messages used for our previous model PIA3200 Power

Supply Controller. Both messages may also be used for the

PIA4800 series. When writing a program from scratch,

however, use TRM (equivalent to DELIMITER) and

*CLS
Sets each bit of Status byte ragister, Fault register, Error register to
"0
Register Bit
Status byte register
Fault register
Error register

m Command message
« Construction

—|

*CLS [—

PMR

Remote Control
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* IDN? ( query message only)
Inquires about the model name of the power supply controller.
m Query message

e Structure

o ()

m Response message

The name of the power supply controller is returned to *IDN? as
follows.

Comma separator

—

KI KUSU ELECTRONI CS OO?P PI A4830

Company name Model

Lﬁ

Version No.

Unused

* RST ( command message only)

Performs the same processing as when the DCL or SDC of aGPIB
bus line message is received. Also used to carry out the same
processing as with aDCL sent from the RS-232C.

*RST isacommand message equivalent to CLR.

This command message sets the program data for the following
messages to an initial value, also sets each bit of the following
registers to 0 and turns OFF the OUTPUT.
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e it e
NODE 0
CH 1
TRM (DELIMITER) 0
FUNMASK Oh
HEAD 0
SILENT
*SRE (UNMASK) Oh

Register Bit
Status byte register
Fault register
Error register

m Command message

e Structure

—| *RST (—

* SRE

*SRE sets or resets each bit of the service request enable register.
Alternatively, this command inquires about the contents of the
register.

For details on the service request enable register, see “4.2.4
Registers.”
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m Program message

e Structure

—| *SRE Space ]—> Program datar

(]
* Program data

Minimum value: 00h

Maximum value: FFh

Resolution: 01h

Data format: decima or hexadecimal number

[Ex.] Setthe service request enable register to 01h:

* SRE #H01

m Response message

Returns the contents of the service request enable register to
*SRE?.

[Ex.] If thedataisOlh:
The message “001” is returned.

* STB? ( query message only)
Inquires about the contents of the status byte register.
For details of the status byte register, see “4.2.4 Registers.”
m Query message

e Structure

— o (-

m Response message
Returns the contents of the status byte register to * STB?.

[Ex.] When Bit 5 of the status byte register is set:
The message “032” isreturned.
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CH

Specifies or inquires about the OUTPUT CH number of the PMR
series.

This message is valid for the PMR series specified by a CONNECT
or NODE message.

Further, messages VSET and OUT are valid for the OUTPUT CH
number specified by a CH command message.

I Program message
* Structure

—] CH Space ]—— Program data T

8

* Program data
Data format: integer
Channel specification 1: OUTPUT CH1
2: OUTPUT CH2
3: OUTPUT CH3
4: OUTPUT CH4
Initial value: 1

[Ex.] Specify OUTPUT CH3 on the PMR-24-1QU:
CH3
B Response message
Returns the OUTPUT CH number of the PMR series to CH?.

{Ex.] If the OUTPUT CH number of the specified PMR series
is 1:
The message returns “001.”
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CLR ( command message only)

Performs the same processing as when the DCL or SDC of aGPIB
bus line message is received. Also used to carry out the same
processing as with aDCL sent from the RS-232C.

CLR isacommand message equivalent to *RST.

This command message sets the program data for the following
messages to an initial value, also sets each bit of the following
registersto 0 and turns OFF the OUTPUT.

M essage header 'Em@t]lr ;’\T/‘ aldL?(I-:f)J‘
NODE 0
CH 1
TRM (DELIMITER) 0
FUNMASK Oh
HEAD
SILENT
*SRE (UNMASK) Oh

Register Bit
Status byte register
Fault register
Error register

m Command message

e Structure

—_— CLR —
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DELIMITER

NOTE! * DELIMITER is a message used for our previous model
PIA3200 Power Supply Controller. This message can also

be used for the PIA4800 series. However, when writing
programs from scratch, use TRM (equivalent to
DELIMITER) instead.

Specifies or inquires about the response message terminator. EOI,
a GPIB uni line message, is valid only in GPIB communication.

B Program message
¢ Structure

—DELIMITER Space 1—0 Program data T

(2}
J

* Program data
Data format: integer
Setting 0: CR+LF+EOI
1: LF+EOI
2: EOI
3: CR+EOI
Initial value: 0

[Ex.] To set the response message terminator to LF + EOI:
Employ DELIMITER 1

B Response message

The response message terminator currently set is returned to
DELIMITER?.

[Ex.] If the response message terminator is set at LF + EOI:
The message “1” is returned.

PMR Remote Control 4-31




DISP (command message only)

Displays all output voltage and current values specified, and turns
on the output selection indicator switch.

B Command message
* Structure

— DISP ——[ Space }—' Program data |—

* Program data
Data format: integer

Setting 1: OUTPUT CHI
2: OUTPUT CH2
3: OUTPUT CH3
4: OUTPUT CH4

Initial value: 1

ERR? (query message only)

Inquires about the contents of the error register.

The contents of an error undergo OR operation bit by bit in the
error register. The error register is reset when the ERR? message is

read.

The following describes each bit of the error register.

{(Communication)

Represents a communication error.

ONN (Connection),

Indicates that an unrecognized
device has been accessed.

[VAL (Value)

Indicates an out-of-bounds error.

{AGMT (Augment)

Indicates an argument error.

{HEAD (Header)

Indicates a header error.
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B Query message

¢ Structure

o )

B Response message
Returns the contents of the register to ERR?.

[Ex.] If a message has an incorrect character string:
Bit O of the error register is set.

FAU? (query message only)

Inquires about the contents of the fault register.

The fault register is used to latch events displayed on the status
register. For details on the fault register, see “4.2.4 Registers.”

B Query message
e Structure

—

B Response message
The contents of the fault register are returned to FAU?.

[Ex.] If bit 2 of the fault register is set:
The message “004” is returned.
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FUNMASK

FUNMASK sets or resets each bit of the fault unmask register, or
inquires about the contents of the fault unmask register.

If an event occurs in the status register, FUNMASK sets a relevant
bit to latch the details of the error in the fault register. For details of
the register, see “4.2.4 Registers.”

W Program message
* Structure

— FUNMASK Space J——> Program data T

()
J
* Program data
Minimum value: Oh
Maximum value: FFh
Resolution: 1h
Data format: decimal or hexadecimal number
Initial value: Oh

M Response message

The contents of the fault unmask register are returned to
FUNMASK?.

[Ex.] If bit 1 of the fault unmask register is set:
The message “002” is returned.
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HEAD

HEAD specifies whether to provide a header (including a channel
header) and unit data from among read-back data, or inquires about
the value specified by the HEAD message.

B Program message
* Structure

-— HEAD Space }—> Program data T—

(2)
)

* Program data

Data format: integer

Setting 0: A header or unit data is not provided.
1: A header and unit data are provided.

Initial value: O

B Response message
The set value for the HEAD message is returned to HEAD?.

[Ex.] When the HEAD message switch is set at ON:
The message “1” is returned.
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IOUT? (query message only)

Inquires about the output current value of OUTPUT CH specified
on the PMR series.

The electrical and logic connections made to the PMR series must
be correct.

N Query message
* Structure

— o (1) —

B Response message
An output current value is returned to IOUT?

[Ex.] If the output current is 1.234 A:
The message “1.234” is returned.
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ISET (command message only)

PMR

Sets the output current of OUTPUT CH on the PMR series
specified, and also sets DIAL/KEY LOCK switch to ON
(equivalent to LOCK ON of LOCK command mesage).

The electrical and logic connections made to the PMR series must
be correct.

ISET? is not available.

Command message
* Structure

— ISET -—v[ Space ]——> Program data —

* Program data
Minimum value: the minimum value for the connected

PMR series

Maximum value: the maximum value for the connected
PMR series

Resolution: the minimum resolution of the connected
PMR series

Data format: real number
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LOCK (command message only)
Enables (LOCK OFF) or disables (LOCK ON) the switches and
dials on the front panel.

The functions restricted in the LOCK ON state are independent of
the settings of the LOCK switch on the rear panel of the PMR
series. For details regarding the LOCK switch, see “3.7.2 LOCK
operation.”

In the LOCK ON state, the DIAL/KEY LOCK switch is turned to
ON.

The LOCK ON state can also be disabled with the DIAL/KEY
LOCK switch.
Bl Command message

* Structure

— LOCK ——[ Space j—> Program data —

* Program data

Data format: integer
Setting ©  0: LOCK OFF
1: LOCK ON
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NODE

Specifies a node address and sets DIAL/KEY LOCK switch to ON
(equivalent to LOCK ON of LOCK command mesage). Also
inquires about a node address.

- The DIAL/KEY LOCK switch is turned to ON only when the
command message is executed first after the power is turned on.
Even if this command message is executed for the second time, the
switch is not turned to ON until the power is turned to OFF.

B Program message
* Structure

— NODE Space ]—» Program data r

+{2)
L

J Prograrh data
Minimum value: 5
Maximum value: 35
Data format: integer
Initial value: 0
H Response message
A specified node address is returned.

* The node address of the connected PMR series is
written to the EEPROM in the power supply
controller. If a PMR series unit has been replaced
on or added to the TP-BUS line, recheck the node
address.
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OUT (command message only)

Sets the output of a specified PMR unit ON or OFF, and sets DIAL/
KEY LOCK switch to ON (equivalent to LOCK ON of LOCK
command mesage).

The electrical and logic connections made to the PMR series must
be correct.

OUT? is not available.

B Command message

¢ Structure

—{ OuUT —v{ Space }—— Program data |—

¢ Program data
Data format: integer
Setting 0: Output OFF
1: Output ON
Initial value: 0
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SILENT

In operations using the RS-232C, this message is used to specify
whether to return an acknowledge message to a message divided
by the response message terminator. The SILENT message also
inquires about the set value used to specify whether to return an
acknowledge message.

Either OK or ERROR isreturned as an acknowledge message.

To receive an acknowledge message, the RS-232C must be set to
full-duplex communication (*1).

m Program message

e Structure

—| SILENT T[ Space ]—> Programdatar

()
J

* Program data
Dataformat: integer
Setting 0: An acknowledge message is returned.
1: An acknowledge message is not returned.
Initial value: 1

m Response message
The value set for aSILENT messageis returned to SILENT?.
[Ex.] If settings are such that an acknowledge message is not

to be returned:
The message “1” is returned.

system which transmits data in two directions
simultaneously. For full-duplex communications, see your
PC manual.
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STS? (query message only)

Inquiries about the contents of the status register. The bit which is
set remains in the same state until the setting is cleared. For details
on the status register, see “4.2.4 Registers.”

B Query message

e Structure

T

B Response message
The contens of the status register are returned to STS?.

[Ex.] If bit 3 of the status register is set:
The message “008” is returned.
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TRM

Specifies or inquires about the response message terminator.

EOI, which is a GPIB uni-line message, is valid only for GPIB
communication.

B Program message

* Structure

— TRM Space }_. Program data T—»

7
* Program data

Data format: integer
Setting 0: CR+LF+EOI
1: LF+EOI
2: EOI
3: R+EOI
Initial value: 0

[Ex.] To set the response message terminator to LF + EOI:
~ Employ TRM 1
B Response message
The response message terminator currently set is returned to
TRM?.

[Ex.] If the response message terminator is set to LF+EOI:
The message “1” is returned.
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UNMASK

« UNMASK is a message used for our previous model

PIA3200 Power Supply Controller. This message can also
be used for the PIA4800 series. However, when writing

programs from scratch, use *SRE (equivalent to
UNMASK) instead.

Sets or resets each bit of the service request enable register. Also
inquires about the contents of the service request enable register.

Sets a relevant bit to issue an SRQ when an event occurs such as a
Power-ON or an Error. For details on the service request enable
register, see “4.2.4 Registers.”

B Program message
e Structure

— UNMASK Space )—— Program data r

(2)
U
* Program data
Minimum value: Oh
Maximum value: FFh
Resolution: lh
Data format: decimal or hexadecimal number
Initial value: Oh

B Response message
The contents of the unmask register are returned to UNMASK?.

{Ex.] If bit 7 of the unmask register is set:
The message “128” is returned.
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VOUT? (query message only)

Inquires about the output voltage of the OUTPUT CH specified on
the PMR series. '

The electrical and logic connections made to the PMR series must
be correct.

H Query message
¢ Structure

— oo ()

W Response message -
An output voltage value is returned to VOUT?

[Ex.] If the output voltage is 12.34 V:
The message “12.34” is returned.
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VSET (command message only)

Sets the output voltage of the OUTPUT CH on the PMR series
specified, and sets DIAL/KEY LOCK switch to ON (equivalent to
LOCK ON of LOCK command mesage).

The electrical and logic connections made to the PMR series must
be correct.

VSET? is not available.
B Command message
¢ Structure

— VSET —~[ Space }—— Program data —

* Program data

Minimum value: the minimum value on the PMR series
unit connected.

Maximum value: the maximum value on the PMR series
unit connected.

Resolution: the minimum resolution value on the
PMR series unit connected.

Data format: real number

Initial value: 0.0
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Table 4-2 List of Messages

Message Data Function
*CLS Reset registers.
*IDN? Inquires about the model name of a power supply controller.
*RST Initializes the program data and registers. (Equivaent to CLR)
«SRE 0- 255 (Slgctqsu i?/r aﬁg?tsotTstle\}m ;e( ;equest enable register.
«SRE? I(E?ﬂ :/&als éago%t Sﬁ '&c:&\tsalgt% of the service request enable register.
*STB? Inquires about the contents of the status byte register.
CH 1- 4 Specifies an OUTPUT CH number.
CH? Inquires about an OUTPUT CH number.
CLR Initializes the program data and registers. (Equivaent to *RST)
DELIMITER |0- 3 Specifies a response message terminator. (Equivalent to TRM)
DELIMITER? I(Egﬂ:le; :r?totL(I)t _al} };ﬁ)'gnse message terminator.
DISP 1- 4 Specifies the output displayed.
ERR? Inquires about the contents of the error register.
FAU? Inquires about the contents of the fault register.
FUNMASK |0- 255 Sets or resets the fault unmask register.
FUNMASK? Inquires about the contents of the fault unmask register.
HEAD Oorl Specifies a header and a unit.
HEAD? Inquires about the value specified by HEAD.
10UT? Inquires about the output current value.
ISET t%gp(?;(ljiscgn Specifies the output current value.
LOCK Oorl Activates or inactivates panel operations.
NODE 5-35 Specifies a node address.
NODE? Inquires about a node address.
ouT Oorl Turns outputs ON or OFF.
SILENT Oorl Shifts between acknowledge messages when the RS-232C is used.
SILENT? Inquires about a value specified by SILENT.
STS? Inquires about the contents of the status register.
TRM Specifies a response message terminator.

(Equivalent to DELIMITER)
TRM? Inquires about a response message terminator.
(Equivalent to DELIMITER?)

UNMAKS 0- 255 Sets or resets the unmask register. (Equivaent to * SRE)
UNMASK? zggﬂ:/&als g?tot%t it(hs?qtlzzogtents of the unmask register.
VOuUT? Inquires about the output voltage.
VSET Elmign Sets the output voltage.
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4.2.4 Registers

Fig. 4-19 shows the configuration of registers supported by the
power supply controller.

% Status register
Fault register n 4 . [ - STS? reads the register
FAU? reads the register . 7 i 6 5 |OHP;CC4}CC3]CC2 | CCL| [ inthe PMR scries specified

inthe PMR series ———~ i} by NODE.
specified by NODE.
P— 7 &
fi
6 C&P
Error register
1 : 2O,
iy (s
] —H; oHP &)
T Y
- T cca &
®
ma— i cca <&>
COMM | e
- ©
CONN }—
I M @
VAL CCT , Fault unmask register
H ! i E FUNMASK sets the register
AGMT ] 8] 7|6 |5 joHrcce { CC3 | CC2{ CCI | } in the PMR series specified
7 I S i by NODE
S T ‘ . . . ‘ : d and FUNMASK? reads it.
HEAD
Logical I
OR
Logical
OR
""""" b SHUT Status byte register
i Aservice RQS! S [|Reserve] ERR 1 | FAU{ Serial polling or *STB?
} request occurs. DOWN reads the register.
®
g (&
3 A
2 &
) N %)
(&
(&
SHUT Service request enable register
. : S iReserve| ERR | ° I} FAU | *SRE or UNMASK scts the register.
DOWN and *SRE? or UNMASK? read it.

| Dip swilch on the rear panel !

Fig. 4-19 Configuration of registers
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Table 4-3 Functions of the register bits

Detalls

Indicates that the overheat protection (OHP) function
has been activated.

Indicates that the OUTPUT CH4 is operating under a
constant current (CC.)

Indicates that the OUTPUT CH3 is operating under a
constant current (CC.)

Indicates that the OUTPUT CH2 is operating under a
constant current (CC.)

Indicates that the OUTPUT CH1 is operating under a
constant current (CC.)

Indicates that Yower has been sugphed to the power
supply controller. The dip switch on the rear panel of
the power supply controller is used to specify whether
to use the controller.

Indicates that a service request has been issued. Reset
when it is read by a serial polling.

Used by the accompanying software utility.

Indicates that an error has occurred.

Indicates that a SHUT DOWN signal was input.

Indicates that one of the bits of the fault unmask
register on connected devices has been set.

(Communication)

Indicates a communication error.

CONN (Connection)

Indicates that an unrecognized device has been
accessed.

VAL (Value)

Indicates an out-of-bounds error.

AGMT (Augment)

Indicates an argument error.

HEAD (Header)

Indicates a header error.

PMR
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4.2.5 Sample program

The following is a sample program demonstrating GPIB control of
the PMR series from the PIA4830 using Visual Basic (Microsoft)
and a GPIB board meeting NI-488.2 specifications (National
Instruments).

Option Explicit
Dim hGPIB As Integer

Private Sub cmdRead_Click()
'Indicate the measured voltage and current of
‘two PMR18-2.5DU units.
Dim iPSno As Integer
Dim strBuff As String

Call ibwrt(hGPIB, "TRM 2") 'Specify a terminator in EOI.

For iPSno = 6 To 7

Call ibwrt(hGPIB, "NODE * + Str$(iPSno))
'Specify a PMR address.

Call ibwrt(hGPIB, "CH 1") - 'Specify OUTPUT CH1.

Call ibwrt(hGPIB, "VOUT?")  'Specify the measured voltage.

strBuff = Space$(100) 'Prepare a buffer.

Call ibrd(hGPIB, strBuff) 'Read from GPIB.

txtVolt ((iPSno - 5) * 4 - 4).Text = Left{strBuff, ibcnt)
'Indicate a voltage in the test box.

Call ibwrt(hGPIB, "IOUT?")  'Specify a measured current.
strBuff = Space$§(100) 'Prepare a buffer.
Call ibrd(hGPIB, strBuff) ‘Read from GPIB.
txtCurr((iPSno - 5) * 4 - 4).Text = Left(strBuff, ibcnt)
'Indicate the current in the test box.

Call ibwrt(hGPIB, "CH 2") 'Specify OUTPUT CH2.
Call ibwrt(hGPIB, "VOUT?")  'Specify a measured voltage.
strBuff = Space$(100) 'Prepare a buffer.
Call ibrd(hGPIB, strBuff) 'Read from GPIB.
txtVolt ({iPSno - 5) * 4 - 3).Text = Left(strBuff, ibcnt)
‘Indicate the voltage in the text box.

Call ibwrt{hGPIB, "IOUT?") 'Specify the measured current.

strBuff = Space${100) 'Prepare a buffer.
Call ibrd(hGPIB, strBuff) ‘Read from GPIB.
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txtCurr ((iPSno - 5) * 4 - 3).Text = Left(strBuff, ibcnt)
‘Indicate the current in the text box.

Next
End Sub

Private Sub cmdSet_Click()
‘Set 5 V and 1A for two PMR18-2.5DU units.

Dim iPSno As Integer

For iPSno = 6 To 7
Call ibwrt (hGPIB, "NODE " + Str$(iPSno))
‘Specify the PMR address.
Call ibwrt (hGPIB, “CH 1*) ‘Specify OUTPUT CHI.
Call ibwrt(hGPIB, “VSET 5*) 'Set to 5 V.
Call ibwrt{hGPIB, “ISET 1) ‘Set to 1A.
Call ibwrt (hGPIB, “CH 2"} ‘Specify OUTPUT CH2.
Call ibwrt(hGPIB, "VSET 5") ‘Set to 5 V.
Call ibwrt(hGPIB, "ISET 1") ‘Set to 1A.
Next

For iPSno = 6 T¢ 7
Call ibwrt(hGPIB, “NODE " + Str$(iPSno))
‘Specify the PMR address.

Call ibwrt(hGPIB, *OUT 1*) - ‘Turn on PMR outputs.
"The OUT command is independent of CH.
Next
End Sub

Private Sub Form_Load()
'Device configuration
' <<Controller>>
' PIA4830

<<Power source>>
! Two PMR18-2.5DU units
! Set the PMR addresses to “6* and *7.*

Call ibfind(*DEV1"*, hGPIB)
'Set the GPIB address of the PIA4830 to *1.*

End Sub
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o, E1IC S Components and Functions

This chapter explains the switches, indicators, connectors, and
other components located on the front panel.

5.1 Front panel

SIKUSU NN s Tib0 |

Display
OUTPUT

2}— —3]

61— J

o R 8]

[— 0.0 0O

Y E=>—0

- i
{1l

. o m O Output terminal

Fig. 5-1 Front panel of the PMR-DU type
(PMR18-2.5DU)
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REGULATED DG POWER SUPPLY

PMR18-1.3TR

OUTPUT j

[BIKIKUSUI

OUTPUT

DIAL/KIY 18V
LOCK \[RACK \SET

NODE2DRS CURRENT VOLTAGE STonE

e Y E=——9
| a @ 10

_POWER

oa L ooMwge /Fne—!

= o —18v coMm
(o) XOJe) =0
BV O-5A 0-+18V 0-1.

7% 797

A

Output terminal

Fig. 5-2  Front panel of the PMR-TR type
(PMR18-1.3TR)

REGULATED DG POWER SUPPLY

PMR24-1QU -
Display

ouTPUT T4

[BIKIKUsuI

OUTPUT

DIAL/KBY_ 24V
LOCK N(RACK \GET

NODE ADRS STORE

~N CURRENT VOLTAGE N G ~ :

AN il

+12V —24V CcOoM A

—12v
o;. O o; Output terminal
0-112V 0-11.5A 0-124V 0-%1,

297 977

Fig. 5-3 Front panel of the PMR-QU type
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[1] POWER Switch

Turns the power of the power supply ON and OFF. When pressed
in, the switch is ON (1). When released, it is OFF (O).

[2] OUTPUT Switch

Used to turn output ON/OFF. Every time it is pressed, the switch
shifts between ON and OFF.

[3] Dial
When turned clockwise or counterclockwise, the dial sets a

voltage, current, or node address.

[4] DIAL/KEY LOCK Switch

Used to restrict dialing and switching operations on the front panel.
It also disables the storing of a set value to memory.

If this switch is pressed so as to light up, the function selected by
the LOCK switch becomes restricted.

[5] TRACK Switch

Used to turn tracking operations ON/OFF. Tracking is ON when
this switch is pressed so as to light up. Tracking is OFF if the
switch is not lit.

Tracking is performed with OUTPUT 1 and OUTPUT 2. For more
on the OUTPUT No., see the note on 5-7.

[6] SET Switch

Used to set or check the output voltage and output current. When
this switch is pressed so as to light up, the set value of the output
selected using is displayed. When the switch is not lit, the
current value of the output selected using is displayed.

NODE ADRS Switch

Used to set or check the node address effective during digital
remote control. When pressed, this switch displays the node
address on the ammeter on the display.

MEMORY Switch

Used to output the set voltage and current vél_ues stored in memory.
When one of the switches 1, 2, and 3 is pressed so as to light up, the
set value in memory is output.
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[9] STORE Switch

Used to store the set voltage and current values for each output.
After this switch is pressed, if one of the three MEMORY switches
is pressed, the voltage and current values are stored in memory.

VOLTAGE COARSE/FINE Switch

Used in voltage settings to alter the amount of change incurred by a
single click of the dial. Pressing this switch toggles setting
adjustments between “COARSE” and “FINE.”

[11] CURRENT COARSE/FINE Switch

Used in current settings to alter the amount of change incurred by a
single click of the dial. Pressing this switch toggles setting
adjustments between “COARSE” and “FINE.”

Display

Fig. 5-4 Display on the PMR series
(PMR24-1QU)

Components and Functions PMR



PMR

[12] OUTPUT ON/OFF Indicator
“ON” lights when output is ON. “OFF” lights when output is OFF.

[13] Voltmeter

When the SET switch is lit, the voltmeter displays the set voltage
value of the output selected using . If the SET switch is not lit,
it displays the output voltage of the output selected using [18l.

VOLTAGE COARSE/FINE Indicator

With COARSE, the LED on the left comes on. Voltage settings can
be made to the resolution indicated by the digits. With FINE, the
LED on the right comes on, and voltage settings can be made to the
resolution indicated by the digits.

During tracking operations, settings can be adjusted in 1% and
0.1% increments for COARSE and FINE, respectively.

[15] Ammeter

When the SET switch is lit, the ammeter displays the set current
value of the output selected using [18]. If the SET switch is not lit,
it displays the current of the output selected using .
CURRENT COARSE/FINE Indicator

With COARSE, the LED on the left comes on. Current settings can
be made to the resolution indicated by the digits. With FINE, the
LED on the right comes on. Current settings can be made to the
resolution indicated by the digits.

During tracking operation, settings can be adjusted in 1% and 0.1%
increments for COARSE and FINE, respectively.
Constant-Current Indicator

The “CC” (Constant Current) LED lights up during constant-
current operation.

Output Selection Indicator Switch

Used to select an output which you want to set or display a voltage
and current. The currently valid output is indicated by the switch
that is lit.
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Output Terminals A\

5-6

—18V. CcOoM +18V A

e O@MOO

8v

-1 com +18V A
O &0 O
= 0-—-18V 0--1.3) B

Fig. 5-6 Output terminals on the PMR-TR type

Fig. 5-7 Output terminals on the PMR-QU type

e

Fig. 5-8 Short bar (L)

OUTPUT CH1 Terminal

Supplies positive voltages and currents to the COM terminal.
OUTPUT CH2 Terminal

Supplies negative voltages and currents to the COM terminal.

[21] COM Terminal
Common terminal for OUTPUT CH1 and OUTPUT CH2.
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22 J,
Chassis ground terminal.
[23] Short Bar (S)

Used to connect the QUTPUT CH2 terminal and the COM
terminal to the chassis ground terminal.

Also used to connect the negative (-) and positive (+) terminals on
the OUTPUT CH3 terminal to the chassis ground terminal. (For
PMR-TR type only)

OUTPUT CH3 Terminal (for PMR-TR type only)
A 6 V output terminal. Insulated from the COM terminal.
[25] OUTPUT CH3 Terminal (for PMR-QU type only)
Supplies positive voltages and currents to the COM terminal.
OUTPUT CH4 Terminal (for PMR-QU type only)

Supplies negative voltages and currents to the COM terminal.

Short Bar (L)

Used to connect the OUTPUT CHI terminal to the chassis ground
terminal.

- NOTE] * OUTPUT CH No.

With the PMR series, an OUTPUT CH No. is assigned to
each output. The OUTPUT CH No. is used to identify an
output on the power supply during remote-control
operation. An OUTPUT CH No. is assigned to an output of
each mode] as follows:

Table 5-1 Correspondence between outputs of
each model and OUTPUT CH numbers

% R &% i ; AN
+18 V output -18 V outpu
PMR35-1.2DU | +35 V output | -35 V output

PMR18-1.3TR | +18 V output -18 V output 6 V output
PMR25-1TR +25 Voutput | -25 V output 6 V output
PMR24-1QU +24 V output -24 V output +12 V output -12 'V output

Components and Functions 5-7
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Rear panel

Bottom
Input Voltage switch

Fig. 5-9 Rear panel on the PMR series

OUTPUT SELECT Switch

Used to specify whether to set output voltages using the panel or an
external voltage. For details, see “4.1.2 Controlling output voltages
using an external voltage source.”

OUTPUT ADJUST Variable Resistor

Used for offset and full-scale adjustment during output voltage
control using an external voltage. For details, see “4.1.2
Controlling output voltages using an external voltage source.”

Components and Functions PMR



J1 Terminal Board
Used for analog remote control and some other operations.

YANTZX:IMiMe] « Improper handling can cause electric shocks.
- When wiring to the terminals, follow the instructions
provided in “4.1.1 J1 terminal board.”

[31] MODE Switch

Two MODE switches are provided: the PWR ON OUTPUT switch
and the LOCK switch. For details, see “3.7 Functions of the
MODE switches.”

[32] TERMN Switch

Used to turn the termination employed during digital remote
control ON/OFF. For details, see “4.2.1 Connecting to the power
supply controller.”

[33] TP-BUS Terminal

Used to connect the bus during digital remote control. For details,
see “4.2.1 Connecting to the power supply controller.”

AC INPUT Connector /N
Used to connect the power cord to the power supply.

-Improper handling can cause electric shocks.
When making connections, be sure to follow the
instructions provided in “1.5 AC power cord
connection.”

* To ensure safety, be sure to ground the connector.
For details, see “1.6 Grounding.”

PMR . Components and Functions  5-9




Fuse Holder /N

Contains an AC input fuse and areserve fuse.

«Improper handling can cause electric shocks.
When replacing or checking the f use, be sure to

f ollow the instructions provided in “ 1.4 Checking
input power and the f use.”

Exhaust port
Used by the fan to exhaust internal heat. Provide enough clearance

around the power supply to ensure a smocth air flow.

Input Voltage Switch/N

Used to shift between different line voltage ranges. Select avoltage
range that is suitable for the input voltage. For details, see “1.4
Checking input power and the fuse.”

—eee A B
VOLTAGE SELECT | SWITCH POSITION FUSE -

90V — 110V, <]B_CL_=<ID | AC250V

106V — 1257 18 CL<In| 4A(T)
<8 C[_1D | Ac2s0v
= 1B cl_1p|2A(T) | € 2

Fig.5-10 Inputvoltage switch atthe bottom of the
PMR series

>|>[>[>
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Chapter 6

This chapter explains how to service and calibrate the PMR series.
To ensure long-lasting high performance, maintain, inspect and
calibrate the power supply on a regular basis. In addition, this
chapter explains what to do when a problem occurs during
operation.

6.1 Cleaning

If the equipment is dirty, wipe off dirt by lightly patting it with a
cloth moistened with a neutral detergent diluted in water.

* Before cleaning, be sure to turn OFF the POWER
switch and unplug the power cord.

. *Do not use volatile substances such as thinner or
benzene. The application of such substances to the
equipment can discolor its surface, erase printed
characters, and cause the display to be blurry.

6.2 Inspection

Power Cord

Check for faults such as coating fractures, plug backlash, and
cracks.

NG » Some faults such as coating fractures can cause
electric shocks. If such faults are found, stop
operation immediately.

To obtain accessories, contact Kikusui distributor/agent.
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6.3 Calibration

Before shipment, the PMR series isthoroughly calibrated. After a
extended periods of use, however, the power supply will require
regular calibration.

To have calibration performed, you may contact Kikusui
distributor/agent. If you wish to calibrate the power supply on your
own, follow the steps below. The steps described cover all
necessary calibration procedures.

6.3.1 Necessary equipment

For calibration, prepare the following measuring instruments:

» A DC voltmeter with an accuracy of at least 0.02% (DVM)

* A shunt resistor with an accuracy of at least 0.1% (with enough
capacity to apply arated output current for the PMR seriesto be
calibrated).

Table 6-1 Recommend ed sh unt resistor

Shunt resistor
MODEL -
Rating Accuracy
PMR18-2.5DU 5A/100mV (20mQ )
PMR35-1.2DU 2A/100mV (50mQ )
PMR18-1.3TR At least 0.1%
PVRZSITR 5A/100mV (50mQ )
PMR24-1QU 2A/100mV (50mQ )

6.3.2 Environment

6-2

Conduct calibration under the following ambient conditions.

* Ambient temperature; 23°C £ 5°C
* Ambient humidity:  80% RH or less

To minimize calibration errors due to an initial drift, warm up the
power supply for at least 30 minutes before starting calibration.
Also warm up the DVM and shunt resistor for anecessary period of
time.

Maintenance PMR



6.3.3 Calibration mode

To perform calibration, it is necessary to switch the power supply
to calibration mode.

While holding down the STORE switch, turn ON the POWER
switch. The power supply will switch to calibration mode, and the
following will be displayed after version information.

To exit calibration mode, turn OFF the POWER switch.

NOTE * Keep pressing the STORE switch until “CAL” is displayed
on the voltmeter.

Indicates that full-scale calibration
is selected for the output voltage.
Indicates that offset calibration

is selected for the output voltage.

Indicates that the power supply
is in calibration mode.

Indicates that full-scale calibration
is selected for the output current.
Indicates that offset calibration

is selected for the output current.
Indicates the power supply’s
calibration status.

Select an output to be calibrated.
(Output selection indicator switch)

Fig. 6-1 Panel display for calibration modes
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6.3.4 Calibration procedure

Calibration must be performed on four interrelated items:

* Output voltage offset

* Output voltage in full scale

* Output current offset

* Output current in full scale
Calibration of any output is possible. The output voltage or the
output current can be calibrated independently. Be sure to perform
both offset and full scale calibration.
Calibration status indicator
The progress status of calibration is displayed on the panel using
numbers 0 through 3.
0: Calibration is started or complete.

1: Calibration of the output voltage (or current) offset is
complete.

2: Calibration of the output voltage (or current) in full scale is
complete.

3: Calibration is complete for both the full scale and offset of the
output voltage (or current).

For the calibration of the output, perform both offset and full scale
calibration of the voltage or current. To terminate the calibration,
press the STORE switch in the calibration status in “3” above.

To exit the calibration mode, turn the POWER switch to OFF.
The voltage and current values for the calibrated output are reset to 0.

Maintenance PMR




* After the offset and full scale calibration of the voltage or
current, be sure to press the STORE switch to terminate

calibration. The calibrated values become invalid, if
calibration is started for another output, or if the POWER
switch is turned to OFF, before the STORE switch is
pressed.

* In the calibration mode, the power supply outputs the
voltage or current that is used for offset and full scale
calibration. This output value may differ from the one
obtained previously. The value. is close to 0 in offset
calibration and around the rated output value in full scale
calibration.

PMR Maintenance 6-5




Voltage calibration procedure

H Device connections

1.
2.

Turn OFF the POWER switch.

Connect the DVM to the output terminal to be calibrated. To
calibrate the positive (+) output, see Fig. 6-2. To calibrate the
negative (-) output, see Fig. 6-3. To calibrate 6 V output (for
the PMR-TR type only), see Fig. 6-4.

Connect the short bar (S) between the
COM terminal and the chassis ground terminal.

A

DVM

Fig. 6-2 Connections for voltage calibration (+ output)

Connect the short bar (S) between the
COM terminal and the chassis ground terminal.

DVM

I

SE
SIE

Fig. 6-3 Connections for voltage calibration (- output)

Connect the short bar (S) between the
COM terminal and the chassis ground terminal.

Fig. 6-4 Connections for voltage calibration (6 V output)
(for PMR-TR type only)

Maintenance PMR



B Warm-up
3.

4.
5.

While holding down the STORE switch, turn on the POWER
switch.

Make sure that “CAL” is displayed on the panel.
Fully warm up the devices, including the DVM.

@ Output voltage offset

6.

8.
9.

10.
11.

Using the Output Selection Indicator switch, select the output
to be calibrated.

Using the VOLTAGE switch, select the output voltage offset
calibration. (Fig. 6-1)

Turn ON the OUTPUT switch.

Turn the dial until the DVM reading is set to 0 V.
Turn OFF the OUTPUT switch.

The status indicator shifts from “0” to “1.”

@ Output voltage in full scale

12.

13.
14.

15.
16.
17.
18.

Using the VOLTAGE switch, select output voltage in full scale
calibration. (Fig. 6-1)

Turn ON the OUTPUT switch.

Turn the dial until the DVM reading is set to the rated output
voltage.

Turn OFF the OUTPUT switch.

The status indicator shifts from “1” to “3.”

Press the STORE switch.

The status indicator shifts from “3” to “~”” and then to “0.”

The above steps complete voltage calibration.
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|
Current calibration procedure

H Device connections

1. Turn OFF the POWER switch.

2. Connect the shunt resistor and DVM to the output terminal to
be calibrated. To calibrate the positive (+) output, see Fig. 6-5.
To calibrate the negative (-) output, see Fig. 6-6. To calibrate 6
V output (for the PMR-TR type only), see Fig. 6-7.

Connect the short bar (S) between the COM
terminal and the chassis ground terminal.

Shunt resistor

IMA

DVM

HI
OLO

Fig. 6-5 Connections for current calibration (+ output)

Connect the short bar (S) between the COM
terminal and the chassis ground terminal.

Shunt resistor

VAVAVA
I— DVM
OHI
)

Fig. 6-6 Connections for current calibration (- output)
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Connect the short bar (S) between the negative
(-) terminal and the chassis ground terminal.

4 4+ COM

Shunt resistor

YW

DVM

I

OLO

Fig. 6-7 Connections for current calibration (6 V output)

(for PMR-TR type only)

B Warm-up

AR S

~

Turn ON the POWER switch.
Set the rated current for the output to be calibrated.
Turn ON the OUTPUT switch.

Fully warm up the devices, including the DVM and shunt
resistor.

Turn OFF the POWER switch.

While holding down the STORE switch, turn ON the POWER
switch.

Make sure that “CAL” is displayed on the panel.

@ Output current offset

PMR

10.

11.

12.
13.
14.
15.

Using the Output Selection Indicator switch, select the output
to be calibrated.

Using the CURRENT switch, select output current offset
calibration. (Fig. 6-1)

Turn ON the OUTPUT switch.

Turn the dial until the DVM reading is set to 0 V.

Turn OFF the OUTPUT switch.

The status indicator shifts from “0” to “1.”
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Current calibration procedure (continued)

@ Output current in full scale

16.

17.
18.

19.
20.
21.
22.

Using the CURRENT switch, select outptit current in full scale
calibration. (Fig. 6-1)
Turn ON the OUTPUT switch.

Turn the dial until the current value calculated from the DVM
reading is set to the rated output current.

Turn OFF the OUTPUT switch.

The status indicator shifts from “1” to “3.”

Press the STORE switch.

The status indicator shifts from “3” to “-” and then to “0.”

The above steps complete current calibration.
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6.4 Malfunctions and causes

This section describes what to do if you have a problem during

operation.

Most faults fall under one of the five types below. Identify the type
of problem you have and follow instructions given.

If your problem persists after taking the suggested
. countermeasures or if it relates to none of the problems described,
contact Kikusui distributor/agent.

H Problem 1: Nothing appears on the display.

[11Is the power cord
disconnected?

* Replace with a new power cord.

(11s the fuse broken?

* The input voltage is too high.
Supply a voltage consistent with the
input voltage range.
See “ 1.4 Checking input power and the
fuse” and replace the fuse. If the new
fuse also fails, immediately stop
operation and contact us for servicing.

* After long periods of operation, the fuse
is likely to have deteriorated due to rush
currents.

See “ 1.4 Checking input power and the
fuse” and replace the fuse.

[_11s the setting of the Input
Voltage switch at the
bottom of the power
supply correctly?

e See “ 1.4 Checking input power and the
fuse” and set the line voltage correctly.

PMR
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B Problem 2: There is no output even when the OUTPUT
switch is turned ON.

[] Are the voltage and
current set to their
minimum values?

* Correct the output settings.

[ _1Is the OUTPUT ON LED
off?

» The ON/OFF control terminals (terminals
17 and 18 on the J1 terminal board) are
closed for output by an external contact.
See “ 4.1.3 Output ON/OFF control
using an external contact.”

(}1s the OUTPUT CH
SELECT switch set to
EXTERNAL?

* The value set using the dial is not output
if the OUTPUT CH SELECT switch is
set to EXTERNAL. Reset the switch to
INTERNAL.

p vo
the appropriate range?

H Problem 3: Output ripples are too large.

PPy

: g p
input voltage range.

[ ] Are the output terminal -
and the chassis ground
terminal floating?

¢ The terminals are affected by the power
frequency (50/60 Hz).
If possible, ground the output terminal
using a capacitor of 0.1 pF or more:

[J1Is there a strong magnetic
or electric field nearby?

* Electromagnetic induction is interfering
with the power supply.
Relocate the power supply far from the
source, or twist the cable.

[ ] When using external
voltage control, is noise
from the voltage too large?

» Take steps to prevent noise in accordance
with “ 4.1.2 Controlling output voltages

using an external voltage source.”
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B Problem 4: Err 16 is displayed.

node address on the TP-
BUS?

|+ Turn off the

switch on the
device for which Err 16 is displayed, and
remove the device from the TP-BUS.
Then set a different node address for the
device. '

For the setting procedure, see “ 4.2.2
Node address settings.”

[11s the TP-BUS short-
circuited? .

B Problem 5: Err 08 is displayed.

* The twisted-pair cable may be short-
circuited near the connector.
Checking with “ 4.2.1 Connecting to the
power supply controller” to correct the
connection.

[]Was the POWER switch
being turned to OFF when
a node address was being
changed?

* An incorrect node address is set.
Checking with Note: If an Err 08 is on
display in “ 4.2.2 Node address
settings,” to correct the node address
settings.

PMR
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Chapter 7

7.1

PMR

This chapter provides the electrical and mechanical specifications
for the PMR series, as well as a list of accessories.

Specifications

Unless otherwise specified, these specifications are based on the
following conditions.

* Pure resistors are used as a load.

* The COM terminal is connected to the chassis ground terminal
with the accompanying short bar. (With PMR-TR type, the
negative (-) terminal for 6 V output is also connected to the
chassis ground terminal using the short bar.)

* The ambient temperature is 23°C * 5°C and 80% RH, and the
power supply has been warmed up for 30 minutes

TYP value does not guarantee performance. It should be referred to
as target value only.
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7.2 Dimensional drawings
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Fig. 7-1  External dimensions of the PMR-DU type
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Fig. 7-2 External dimensions of the PMR-TR type
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Fig. 7-3  External dimensions of the PMR-QU type
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Messages

*CLS 4-25
*IDN? 4-26
*RST 4-26
*SRE 4-27
*STB? 4-28

CH 4-29

CLR 4-30
DELIMITER 4-31
DISP 4-32

ERR? 4-32
FAU? 4-33
FUNMASK 4-34
HEAD 4-35
IOUT? 4-36
ISET 4-37
KEYLOCK 4-38
NODE 4-39
OuUT 4-40
SILENT 4-41
STS? 4-42

TRM 4-43
UNMASK 4-44
VOUT? 4-45
VSET 4-46

PMR

A

AC INPUT connector 5-9
AC power cord 1-8
Accessories  1-3
Ammeter 5-5

Anaog remote control  4-2
Anti-polar voltage 2-1

C

Cdlibration 6-2

CC 26

Channel number 2-8
Chassisground terminal  5-7
Cleaning 6-1

COARSE 3-3

COM terminal  5-6
Constant-current indicator 5-5

Constant-current power
supply 2-5, 3-9

Constant-voltage power
supply 2-5, 3-8

CURRENT COARSE/FINE
switch 5-4

Cv 25

D

Devicemessage 4-25

Dia 5-3

DIAL/KEY LOCK switch 5-3
Digital remote control  4-16

Ind ex

-1



F

FINE 3-3
fuse 1-6
Fuse holder 1-7, 5-10

G

GPIB 4-16
Grounding 1-10

incorporation into a rack P-2
input power 1-6

Input voltage switch 1-7, 5-10
Inrush current  2-1

Inspection 6-1

Installation 1-4

J

J1 terminal board 4-2, 5-9
L

List of messages 4-47
Load 2-2

Load connections 3-10
LOCK switch 3-25

Malfunctions 6-11
Memory 3-16
MEMORY switch 5-3
MODE switch 3-24, 5-9

N

Node address 4-22
NODE ADRS switch 5-3

(o)

OHP 2-7

OUTPUT ADJUST variable
resistor  5-8

OUTPUT CH No. 2-8, 5-7

Output ON/OFF control by
external contact 4-12

OUTPUT ON/OFF indicator 5-5

OUTPUT SELECT switch 5-8

Output selection indicator
switch 5-5

Output settings  3-3

OUTPUT switch 5-3

Output terminal cover 2-9

Output voltage control by external
voltage 4-6

Overheat protection 2-7

P

Packing 1-2

Parallel operation 3-18

Power supply controller 4-16
POWER switch 5-3

PWR ON OUTPUT switch 3-24

PMR
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Recall of Memories 1,2,and 3by VOLTAGE COARSE/FINE
external contact 4-14 switch 5-4

Registers 4-48 Voltmeter 5-5

Remote control  4-1

ROM version 3-2

RS-232C 4-16

S

Sample program 4-51

Serial operation 3-18

SET switch 5-3

Settings at the time of
shipment 3-7

Short bar  5-7

STORE switch 5-4
Switchboard - 1-9

T

TERMN switch  4-20, 5-9
TP-BUS 4-16

TP-BUS terminal 5-9
TRACK switch 5-3
Tracking 3-12

Turning on the power 3-1

U
Unpacking 1-2

PMR Index
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