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—Preface—

Thank you for purchasing the BP4610 bipolar DC power supply.
To ensure safe and proper use of this electric equipment, please read first INSTRUCTIONS FOR SAFE
USE on the following pages.

B Caution Symbols Used in This Manual
The following caution symbols are used in this manual. Be sure to observe these caution symbols and
their contents to ensure the safety of the user and avoid damage to the equipment.

/\ WARNING

This symbol indicates information for avoiding danger to human life or bodily injury while handling this

product.

—— /\ CAUTION

This symbol indicates information for preventing damage to the product when handling it.

® This manual has the following chapter organization.
If reading this manual for the first time, start from 1. OUTLINE.

1

2,

. OUTLINE

Describes various items that must be checked prior to using the BP4610.

PREPARATIONS BEFORE USE
Describes various cautions regarding preparations to be made before using the BP4610, ranging
from installation to connection of the power supply.

. NOMENCLATURE

Describes the names of the various parts of the BP4610.

. OPERATION

Describes how to use the BP4610, from its basic operation to the use of advanced functions.

. USB INTERFACE

Describes the commands for controlling the BP4610 via the USB interface.

. TROUBLESHOOTING

Describes error messages and handlings when problems occur.

. MAINTENANCE

Describes basic operation tests and daily maintenance procedures.

. SPECIFICATIONS

Lists the specifications (functions and performance) of the BP4610.

. INITIAL SETTING LIST

Lists the initial settings.

Scope of contents

The description of this manual applies to products with firmware version 2.00 and above.
For details on checking the firmware version, see Chapter 7.4.
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— Safety Precautions —

To ensure safe use, be sure to observe the following warnings and cautions.

NF Corporation shall not be held liable for damages that arise from a failure to observe these warnings and
cautions.

This product is a Class 1 product (with protective conductor terminal) that conforms to the JIS and IEC
insulation standards.

® Be sure to observe the contents of this instruction manual.
This instruction manual contains information for the safe operation and use of this product.
Be sure to read this information first before using this product.
All the warnings in the instruction manual must be heeded to prevent hazards that may cause major
accidents.

® Be sure to ground the product.
This product uses a line filter and must be grounded to avoid the risk of electric shock.
To prevent electric shock, be sure to safely implement grounding according to Japanese Standard for
Electrical Equipment Technology D (100 Q or lower) or higher.
This product is automatically grounded when the 3-prong power plug is connected to a 3-prong power
outlet with a protective grounding contact.
This product does not come with a 3-prong to 2-prong conversion adapter. When using a separately sold
3-prong to 2-prong conversion adapter, be sure to connect the grounding wire of the adapter to the
grounding terminal next to the outlet.

® Check the power supply voltage.
This product operates on the power supply voltage indicated in Grounding and Power Supply
Connection in this instruction manual.
Prior to connecting the power supply, check that the voltage of the power supply matches the rated
power supply of the product.

® In case of suspected anomaly
If this product emits smoke, an abnormal smell, or abnormal noise, immediately power it off and stop
using it.
If such an anomaly occurs, do not use this product until it has been repaired, and immediately report the
problem to the location of purchase (either NF Corporation or your distributor).

® Do not use this product when gas is present.
An explosion or other such hazard may result.

® Do not remove the cover.
This product contains high-voltage parts. Absolutely never remove its cover.
Even when the inside of this product needs to be inspected, do not touch the inside. All such inspections
are to be performed by service technicians designated by NF Corporation.

® Do not modify this product.
Absolutely never modify this product, as this may cause new hazards and may disqualify this product
from repair in case of failure.

® This product weights 26 kg.
Do not carry it alone, or you may suffer physical injury.

® Do not expose this product to water.
When this product is used in wet condition, it may cause an electric shock and a fire. If this product is
exposed to water, unplug the power cord immediately, and contact NF Corporation or one of our
representatives.

@ If lightning occurs, power off this product and unplug the power cord.
A lightning may cause an electric shock, a fire and a failure.
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® Safety-related symbols
The general definitions of the safety-related symbols used on this product and in the instruction manual

are provided below.

A\

A
@

/\ WARNING

/\ CAUTION

® Other symbols

Instruction Manual Reference Symbol
This symbol is displayed to alert the user to potential danger and refer him/her
to the instruction manual.

Electric Shock Danger Symbol
This symbol indicates locations that present a risk of electric shock under
specific conditions.

Protective Ground-Terminal Symbol

This symbol identifies a pin that must be grounded to avoid electric
shock.

Before operating the device, be sure to safely implement grounding
according to Japanese Standard for Electrical Equipment Technology
D (Type 3, 100 Q or lower) or higher.

Warning Symbol
This symbol indicates information for avoiding danger to human life or bodily
injury while handling this product.

Caution Symbol
This symbol indicates information for preventing damage to the product when
handling it.

This symbol indicates the “on” position of the power switch.

I
O This symbol indicates the “off” position of the power switch.
/J7 This symbol indicates that the external conductor of the connector is connected to the
case.
47 This symbol indicates that the external conductor of the connector is connected to the
signal ground.

® Waste disposal

To help ensure environmental protection, please note the following precautions regarding disposal of

this product.

<1> This product contains a lithium battery.
<2> The LCD backlight unit contains mercury.
<3> Use a professional industrial waste contractor to dispose of this product.

® Other considerations
All the accessories, peripherals, and options of this producdt are exclusively for this product.These
products are not to be installed nor used for any other purposes besides their intended usage.
To prevent electric shock and failure, absolutely never insert foreign objects or allow liquids inside this

product.

To prevent electric shock and failure, make sure that the metal parts of connection cables are hidden.
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1.1 General

1.1 General

The BP4610 is a bipolar power supply that combines a high-speed power amplifier capable of bipolar
output of an output voltage and current, and an internal signal source (DC and AC). It can be used as a
high-speed bipolar amplifier that uses an external signal as input.

Since the BP4610 performs bipolar output, the output voltage and current supply ranges cover all four
quadrants. Whereas only positive current (source current) can be supplied in the case of a general DC
power supply, the BP4610 is capable of supplying both positive and negative (source and sink) current.
Both CV and CC output characteristics are supported, and the rated output voltage and current are +£60
V and 10 A, respectively. The output voltage expansion function allows the output of a voltage of up to
120 Vp-p max. in the range of =115 V to +115 V.

The BP4610 has a response calibration function that allows the user to adjust the response
characteristics of the amplifier according to the actual load that is used. As a result, output waveform
distortion can be improved for a wide range of load conditions, including resistance load, capacitive
load and inductive load. Using this function, it is also possible to raise the frequency band for the

resistance load.

The functions (except response calibration adjustment) of the BP4610 can be remotely controlled from
an external computer via the USB interface.

100 V AC to 230 V AC can be used as the power supply input, and the consumption current can be
minimized by using the input power factor control function.

1.2 Features

B Large LCD screen operation panel
A large LCD screen operation panel with backlight is provided.

B CV/CC output characteristics
The output characteristics can be selected from between CV (constant voltage) and CC (constant
current).
CV characteristics: The voltage is supplied to the load proportionally to the input signal.
CC characteristics: The current is supplied to the load proportionally to the input signal.

B Various signal sources
When using an internal signal source, it is possible to output the AC component (sine wave, square
wave, arbitrary wave) on top of the DC component.
When using an external signal input, it is possible to add the external signal and internal signal

sources.
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1.2 Features

B Sequence function
When using an internal signal source, the output parameters (output voltage, current, output
frequency) can be sequentially changed or swept, and by programming output changes beforehand,
outputs with specific patterns can be supplied.

B +Vo limiter, tlo limiter function
The maximum values of the output voltage (Vo) and output current (Io) can be independently set for
each polarity. The output voltage and current are limited to these values.

B Output voltage range expansion function
The output voltage amplitude range can be set to symmetric or asymmetric with regard to the
polarity. Using the £Vo limiter function, the output voltage range can be set to a maximum of 120
Vp-p including 0 V within the range of =115 V to +115 V. For example, the output voltage range can
be set to the ranges of —60 V to +60 V, =5 V to +115V, or —115 V to +5 V. Since the suppliable
output current range changes according to the output voltage range setting, the optimum setting
range can be selected from the required voltage and current.

B Response calibration function

The amplifier response characteristics can be selected between fixed characteristics and user
adjusted characteristics. Fixed characteristics are characteristics that emphasize both broad
frequency band characteristics and load stability (during CV, DC to 35 kHz, -3 dB, during CC, DC
to 8 kHz, —3 dB). In the case of user adjusted characteristics, the response characteristics actually
adjusted by the user according to the load conditions can be used. Adjustments of the output voltage
and current waveform are performed by moving three adjustment knobs on the internal part of the
operation panel for the time constant, voltage feedback amount, and current feedback amount, while
watching an oscilloscope.

B Output voltage and output current signal monitor output
The monitor ratio for the voltage is 1/100th of the output voltage, and the monitor ratio for the
current is 1 V/10 A, both in phase.

B Measuring function
This function is used to measure and display the output voltage and current (DC value and P-P value
for each).

B Output on/off function
During output on/off switching, the output level (output voltage during CV, output current during
CC) is lowered to 0 and then output relay opening/closing is performed to minimize contact arc.

B USB interface provided as standard
External control can be performed from a PC, etc., via the USB interface.

B Support of worldwide power supply inputs

The power supply input can be switched from 90 V to 250 V.
The consumption current can be minimized with the PFC (input power factor control) function.
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1.3 Principle of Operation

1.3 Principle of Operation

Figure 1-1 shows a block diagram of the BP4610.
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Figure 1-1. Block Diagram
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1.3 Principle of Operation

The BP4610 is composed of the four major blocks.

<]>

<2>

<3>

<4>

DC power supply block

The DC power supply block has a variable DC voltage function that works in conjunction with
the power factor improvement function and voltage limiter value. Various control power
supplies and positive/negative DC power supplies for the amplifier block can be created while
improving the power factor for the power supply input. The output voltage range shift function
is enabled by the variable DC voltage function. (& Refer to “4.4.1 Shifting the output
voltage range”.)

Signal sources
This is an internal signal source that enables the sequence function and DC+AC output. An

external input and internal signal can be used added together.

Amplifier block

The amplifier block has a response calibration function and a protection circuit function. It
outputs signals from an internal signal source or external signal source after amplifying them.
Two types can be selected from among response characteristics, fixed characteristics, and user
adjusted characteristics (response calibration function). If user adjusted characteristics is
selected, the response characteristics can be adjusted according to the load conditions. (&
Refer to “4.10 Response Calibration”.)

System control block

This block is in charge of the user interface, etc.
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2.1 Before Using the BP4610

2.1 Before Using the BP4610

Before setting up and using the BP4610, make sure that it has not suffered damage during transportation

and that all the accessories and the main unit are included. If anything is missing, contact the NF

distributor from which the product was purchased.

B Safety check

Before using the BP4610, read the INSTRUCTIONS FOR SAFE USE at the beginning of this

instruction manual and perform a safety check.

Also, before connecting the BP4610 to a power supply, read 2.2 Installation Environment and

thoroughly ensure that the installation environment is safe.

B Appearance and accessories check

First, check that the BP4610 has not been damaged during transportation. Before installing the

BP4610, check the product configuration, which is listed in Table 2-1 Configuration List.

Table 2-1. Configuration List

Item

Q’ty

Main unit

Instruction Manual (this document)

CD-ROM
Contents: Control Software for BP Series, LabVIEW Driver, Control
Software for BP Series Instruction Manual

Power cord set (varies depending on destination, 125 V/ 15 A for Japan)

Ferrite core (for USB cable)

When repacking the product for shipping, place it in a box of sufficient strength and size to safely

accommodate the weight and size of the product, making sure that the product is well protected.

/\ WARNING

This product contains high-voltage parts. Absolutely never remove its cover.

All internal inspections of this product are to be performed only by service technicians well trained in

hazard control.

—— /\ CAUTION

The power cord set for use in Japan provided with this product is designed for use with this product only.

Do not use it for other products or applications.
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2.2 Installation Environment

2.2 Installation Environment

Observe the following points to ensure safe use of this product and maintain its reliability.

® To prevent the BP4610 from falling over, set it on a floor that is flat, free of vibrations, and
sufficiently strong to withstand the weight of the BP4610 (26 kg per unit).

® Make sure that the ambient temperature and ambient humidity fall within the ranges indicated in

the table below.
Performance 5 to 85%RH
+5 to +35°C
Guarantee Absolute humidity of 1 to 25g/m’, with no condensation.
Storage 5to 95%RH
.. —10 to +50°C
Conditions Absolute humidity of 1 to 29g/m3, with no condensation.

Setting the BP4610 in a location with remarkably high humidity will lower its reliability. Use in

an environment with 25°C and 50%RH is recommended.

Figure 2-1 shows the ambient temperature and the ambient humidity ranges.

%RH
90
80 T Al
LStorageJ I|£erformance| \ \
\
70 Ve V \ \
60 i —N
1 1
50 i i \
1 1 \
40 N\ i I
\ | | N
30 | |
\ 1 1
20 N 1 1
\j\ I
10 1
\‘ 1
0
-10 0 10 20 30 40 50°C
Figure 2-1.  Ambient Temperature and Ambient Humidity Ranges

® Use the product indoors, at altitude up to 2000 m.

® Do not this product in an environment that includes strong radio frequency electromagnetic fields

(EMFs), because output current gauge indications may become temporarily incorrect.

® Place the BP4610 so that its air intake (front) and air exhaust (rear) vents are at a distance of 50

cm or more from the nearest walls to ensure that the air circulation is not impeded and that forced

air cooling of the product functions fully.
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2.2 Installation Environment

® Absolutely never place the BP4610 in the following locations.
Outdoors
Location exposed to direct sunlight
Narrow location with poor air circulation
High humidity location where condensation occurs easily
Location with a large amount of dust
Location with corrosive, explosive, or flammable gas
Location where the product may be exposed to flames or water

® This product may cause interference if used in residential areas. Such use must be avoided unless
the user takes special measures to reduce electromagnetic emissions to prevent interference to the
reception of radio and television broadcasts.

® The operation panel of the BP4610 includes a liquid crystal display. Be careful not to damage this

display with a sharp or high-temperature object.

If the panel or case of the BP4610 becomes dirty, wipe it with a soft cloth. If the case of resistant
stain, use a cloth that has been moistened with a neutral detergent and then thoroughly wrung.
Wiping the BP4610 using an organic solvent such as thinner or benzene or a pre-moistened wipe
may cause degradation in material quality, clouding, or flaking off of the paint, and must therefore
be avoided.

® Cautions when carrying the BP4610
The BP4610 is heavy. Attempting to carry it by oneself may cause back injury and other types of
injuries. When carrying the BP4610, be sure to hold it with the hands at the locations indicated in
Figure 2-2 with another person, or use some carrying apparatus.

Figure 2-2. Hand Positions when Carrying BP4610

—— /A CAUTION
If the BP4610 is exposed to sudden shifts in ambient temperature and/or humidity during transportation
in the winter, internal condensation may occur.

In such a case, allow the condensation to clear before connecting the BP4610 to a power supply.

® Rack mounting
The BP4610 can be mounted in a metric- or inch-standard rack using mounting hardware. Contact
NF Corporation or an NF Corporation sales representative and specify a metric or inch rack.
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2.3 Grounding and Power Supply Connection

2.3 Grounding and Power Supply Connection
2.3.1 Grounding

/\ WARNING

To prevent the risk of electric shock, observe the following points.

The BP4610 uses a line filter. The leakage current is a maximum of about 0.9 mArms at 250 V and 62
Hz, and touching metal parts with one’s hands may cause electric shock. Therefore, be sure to ground the
BP4610 for safe use.

Before connecting the output terminal, be sure to connect the protective conductor terminal.

The protective conductor terminal of the BP4610 is the grounding terminal of the supplied 3-terminal
electric cord.

Be sure to insert the power supply plug in a 3-terminal power supply outlet that has a protective
grounding contact.

2.3.2 Power supply

—— /\ CAUTION
Before connecting the BP4610 to a power supply, make sure that the voltage of the power supply outlet

falls within the power supply voltage range of the BP4610, as an out-of-range voltage may damage the
BP4610.

® The power supply conditions of the BP4610 are as follows.
Voltage: 100 V AC to 230 V AC £10% (250 V or lower)
Frequency: 50 Hz/60 Hz +2 Hz (single phase)
Max. power consumption: 1,200 VA (in case of 100 V AC supply voltage)

® Use the supplied power supply cord set when connecting the BP4610 to a power supply outlet.

® The power supply cord for use in Japan provided with the BP4610 is designed for use with this
product only. Do not use it for other products or applications.

® Be careful about which power supply outlet the power supply cord is connected to and the routing
of the cables so as not to disconnect the power supply cord by mistake.

/\ WARNING

This product contains high-voltage parts. Absolutely never remove its cover.

All internal inspections of this product are to be performed only by service technicians well trained in

hazard control.
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2.4 Connection to I/O terminals

2.4 Connection to I/O terminals
2.4.1 Connection to power supply input terminals

Insert the supplied power cord to the inlet on the rear panel.

The BP4610 operates on a power supply of AC 100 V to 230 V £10% (250 V or lower). Insert the plug
of the power cord to a power supply outlet with a protective grounding terminal. The chassis of the
BP4610 is grounded by connecting the supplied power cord to a power supply outlet with a grounding
terminal.

A\OUTPUT

ccccccc

NNNNN

3

Figure 2-3. Power Supply Input Terminals

When using a 3-terminal/2-terminal conversion plug, be sure to connect the ground line (green) of the
conversion adapter to the grounding terminal at the side of the power outlet.

/\ WARNING

Be sure to ground the chassis of the BP4610 for safety purposes. If the BP4610 is used without being

grounded, serious accidents such as electric shock may occur.

—— /A CAUTION
The power code set can be used for disconnecting the product from AC power line in case of emergency.
Maintain enough space around the inlet, to be able to remove the connector of a power cord from the
inlet. Use a power socket located at convenient place with adequate space around so that the plug can be
removed from socket.

—— /A CAUTION
The power supply cord set for use in Japan provided with this product is designed for use with this
product only. Do not use it for other products or applications. Use only the attached power code set for
connection to AC power line.
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2.4 Connection to I/O terminals

I
2.4.2 Connection to output terminals

The outputs are insulated between the power supply inputs. The “Lo” output terminal is connected to
the chassis.

For the connection to the output terminals, use a cable of 2 mm?” or more and a round crimp terminal
with a sleeve.

For the wiring to the load, use a wire that is as thick as possible, twisting the wire together so that it

AOUTF‘U WL
@@@@
Iil X Output
~une terminals
T AL e D

\2
TRRNRG s ARG e i AR O

does not form a loop, and not making it any longer than necessary.

%%

Figure 2-4. Output Terminals

—— /A CAUTION
Note that since the “Lo” output terminal of the BP4610 is connected to the chassis, it is not possible to
connect multiple outputs of the BP4610 in series.

Also, do not connect a grounded load or measuring instrument whose input block is grounded to the
output terminal of the BP4610, as this may cause some of the output current to leak to the protective
grounding wire of the power supply and have an unpredictable effect on the load or measuring
instrument.

/\ WARNING

During output, absolutely never touch the output terminals.

For safety’s sake, be sure to use the BP4610 with the supplied pin covers mounted.
To reduce the risk of electric shock and the contact between the terminals, use a round crimp terminal

with a sleeve for the connection to the output terminals.

-—- ??‘16_1_0_ R Load, measuring
I J\ Hi Output current — = ,i\instrument |
: o o ,
I ! h |
| ! | |
| _— ! | |
| ! | |
| : | :
! i

; I
! <—— | Lo S — !
I hd X
| ! |

Figure 2-5. Connection to Grounded Load or Measuring Instrument
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2.4 Connection to I/O terminals

[

B The procedure for connecting the cables to the output terminals is described below.

<1> Remove the screw attached to the output terminal.

<2> Insert the removed screw to the round crimp terminal attached to the cable.

<3> Insert this to the OUTPUT pin while making sure that the cable does not come off the screw.
<4> Securely tighten the screw until the terminal is fixed, using a torque of 1.2 (N-m).

<5> After connecting both the “Hi” and “Lo” output terminals, attach the supplied terminal covers.

e To tighten: Turn clockwise.

e To loosen: Turn counterclockwise.

Figure 2-6. Connection to Output Terminals

/\ WARNING

For safety’s sake, be sure to connect the outputs after switching the power off.
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2.4 Connection to I/O terminals

[

2.4.3 Connection to USB connector

Using a commercially available USB cable, connect the USB connector on the rear panel to a PC.
To reduce radiowave leakage, attach the accompanying ferrite core to the USB cable.
For details on control from an external PC via USB, (& refer to “5. USB INTERFACE”.

A\OUTPUT

USB interface \
(
\\

NNNNNNNNNNNN

Y
=

i —(=)
%%
2
d
\o/

Figure 2-7. USB Connector

-------- Comment

® As the USB cable, use a commercially available type A (male)-Type B (female) cable.
® The use of USB hub may cause a communication failure. It is recommended to use
fully-shield, short cable.

® To reduce radio leakage in the USB cable, attach the accompanying ferrite core.

2.4.4 Connection to external control /O connector

The BP4610 has an external digital I/O (8 bits each for input and output) for control from external via
digital signal input and status output via digital signals. The connector is a D-sub 25-pin connector.

A\OUTPUT

External control I/O N\

\E] S N R he | (OB
/® A ) I T A

Figure 2-8. External Control I/O Connector

Table 2-2 lists the various pin signals.

2-9 BP4610



2.4 Connection to I/O terminals

Table 2-2. External Control I/O Connector Pin List

Pin No. 1/0 Function Remark

1 Output Power on/off status 0: Off

1: On
2 Output Output on/off status 0 Off

1: On
3 Output Overload 0: Normal

1: Overload
4 Output Software busy 0: Normal

1: Busy
5 Output Step sync output 0
6 Output Step sync output 1
7 Output Undefined
8 Output Undefined
9 GND -
10 Input Undefined
11 Input Output off Falling detection
12 Input Output on Falling detection
13 Input Sequence start Falling detection
14 Input Sequence stop Falling detection
15 Input Sequence hold Falling detection
16 Input Sequence branch trigger 0 Falling detection
17 Input Sequence branch trigger 1 Falling detection
18 GND -
19 +5V - 50 mA or lower
20 Output Reserved
21 Output Reserved
22 Output Reserved
23 Output Reserved
24 Output Reserved
25 Output Reserved
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2.4 Connection to I/O terminals

2.4.5 Connection to external signal input pin

To use signal input from external as the signal source, connect the external signal input terminal (EXT
SIGNAL IN) on the front panel to the external signal source. For the connection, use a coaxial cable
with a BNC connector.

The specifications of the external signal input terminal are as follows.

Frequency range: DC to 200 kHz

Gain: 100 x (100 V/1 V), in-phase (CV mode)
10 x (10 A/1 V), in-phase (CC mode)

Gain accuracy: 5% (1 kHz)

Input impedance: 10 kQ

Non-destructive max.: 5V

EXT SIGNAL IN terminal

BIPOLAR DC PO

wwwww

U

Figure 2-9. EXT SIGNAL IN Terminal
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2.4 Connection to I/O terminals

2.4.6 Connection to monitor output pin

To monitor the output voltage and output current, connect the monitor output terminal (MONITOR
OUT) on the front panel. For the connection, use a coaxial cable with a BNC connector. To monitor the

output voltage, connect this cable to the Vo terminal, and to monitor the output current, connect it to the

Io terminal.

The specifications of the monitor output terminal are as follows.

B Output voltage monitor output

Monitor ratio:
Monitor accuracy:
Frequency characteristics:

Output impedance:

1/100 of output voltage (1 V/100 V), in-phase

+1.2 V of output voltage (1 MQ monitor output load impedance)
DC to 40 kHz: +0.5 dB

40 kHz to 400 kHz:  +1 dB, -3 dB

(1 kHz reference, 1 MQ monitor output load impedance)

500

B Output current monitor output

Monitor ratio:
Monitor accuracy:
Frequency characteristics:

Output impedance:

1/10 of output current (1 V/10 A), in-phase

10.2A of output current (1 MQ monitor output load impedance)
DC to 20 kHz: +0.5 dB

20 kHz to 200 kHz:  +1 dB, -3 dB

(1 kHz reference, 1 MQ monitor output load impedance)

500

MONITOR OUT terminals

)

#nE

i =

K

Figure 2-10. MONITOR OUT Terminal
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2.5 Power on/off and Operation Check

2.5 Power on/off and Operation Check

Once the connections have been completed, check the operation.
(1) Check whether the BP4610 is correctly connected as described heretofore.

(2)  Switch the power switch of the BP4610 to on. Power is supplied and the BP4610 starts operating.

N

<1> Press the right side (|) of the POWER <2> The LCD lights up and the startup screen is
switch. displayed.

(3) The operation panel immediately after the power has been switched on shows the same setting
values as when the power was switched off the previous time. If the BP4610 is switched on for
the first time after it is purchased, the internal default settings are applied.

For the operation method to read the setting values saved in the memory, & Refer to “4.7
Memory Functions”.

(4)  To switch the power off, press the left side (O) of the power switch after checking the OUTPUT
off status. As a result, the power supply to the BP4610 is disconnected and the power is switched
off.

— /\ CAUTION

@ Securely connect all the required cables. Improper connection may cause equipment failure.
@ Before switching the power off, be sure to check that OUTPUT is in the off status.
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2.6 Radio Law

2.6 Radio Law

— /\ CAUTION

The BP4610 complies with the High-Frequency Application Equipment provisions of Japan’s Radio

Law.

a) Related laws and regulations are summarized as follows.

® Article 100 of the Radio Law defines the following equipment as “high-frequency application

equipment”.

(1) Telegraphy, telephony, or other telecommunications facilities that apply a radio frequency
current of 10 kHz or higher to a power line.

(2) Equipment specified by Ministry of Internal Affairs and Communications regulations other
than radio equipment and the equipment defined in (1) above, that uses a high-frequency
current of 10 kHz or higher.

“Ministry of Internal Affairs and Communications regulations” mentioned above refers to Article 45

of the Regulations for Enforcement of the Radio Law. Under this article, equipment that requires

authorization is defined as follows.

(1) Medical equipment (equipment used for medical treatment that generates high-frequency
energy and that uses output greater than 50 W)

(2) Industrial heating equipment (equipment used for industrial heating that generates
high-frequency energy and that uses output greater than 50 W)

(3) Various equipment (equipment that is used for heat generation or ionization and that imparts
high-frequency energy to a load)

If the usage mode corresponds to “high-frequency application equipment” as defined above,
according to Article 26 of the Radio Station License Procedure Regulations, the required application
must be submitted to the Bureau of Telecommunications that has jurisdiction over the location
where the equipment is installed, and the approval of the Minister of Public Management, Home
Affairs, Posts and Telecommunications must be received.

For details, refer to Article 100 of the Radio Law, Article 45 of the Regulations for Enforcement of
the Radio Law, Article 26 of the Radio Station License Procedure Regulations, and Article 65 of the
Radio Equipment Law.

b) The application forms and form filling instructions can be obtained at the website of the Bureau of

Telecommunications, as well as procedure details and information about other documents to be

attached to the application forms.

c) Applications must be submitted by the person who installed the equipment. Information such as the

installation location must be filled in.

d) The BP4610’s external view drawings or photographs are required as attached documents.

If you have any questions, contact an NF Corporation.
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3.1 Nomenclature

3.1 Nomenclature

3.1.1 Operation panel

<1>

<2>

<3>

BIPOLAR DC POWER supPLY BP4610

T <1>

CWM—TNT

=3
=
=

=l
[
=

ANREE

=2
I+

FT
14

—
il

<5>

=
=

/—— <6>

<4>

<2>

— <7>

TOP — SEQUENCE —— D

MENU START STOP HOLD LOCAL i
— <8>

<O>

<3> —

LCD

This is a 320 (horizontal) x 240 (vertical) pixel, blue and white 2-color liquid crystal display.
The contrast can be adjusted by operating the operation panel.

|y Refer to “4.1 LCD Screen”.

On/Off LED
This is a lamp that displays the output on/off status.

It is 1it when the output is on and extinguished when the output is off.
s Refer to “4.3.2 Output on/off”.

OUTPUT key
This key switches the output on/off.
e Refer to “4.3.2 Output on/off”.
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3.1 Nomenclature

<4>

<5>

<6>

<7>

<8>

<9>

CANCEL key

This key is used to cancel operations, close entry boxes, and move one level up at a time in the
menu tree.

(e Refer to “4.2 Basic Operation”.

UP/DOWN keys
These keys are used to move the cursor in menus and select boxes.

& Refer to “4.2 Basic Operation”.

ENTER key
This key is used to enter settings, open entry boxes, and move one level down at a time in the
menu tree.

& Refer to “4.2 Basic Operation”.

MODIFY dial
This dial is used change the value of the digit indicated by the digit cursor in a modify box.
G5 Refer to “4.2 Basic Operation”.

DIGIT key
This key is used to move the digit cursor in a modify box.

& Refer to “4.2 Basic Operation”.

Shortcut keys
These keys are used to call frequently used functions.
G5 Refer to “4.2.7 Shortcut key”.
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3.1 Nomenclature

3.1.2 Front panel

-/[—-<10> ///—— <11>

<10>

<11>

<12>

<13>

- N
1
|
|
|

POWER / EXT SIGNAL IN MVC:NlTOR OlIJnT I

ZNE D 0.0 |

1/100/ 1VI10A -
. |
a8e O |
I‘ ‘ g e, L. O O I
WL & 555 = ==
N o e e e e e -
<12> :ﬂ:j’

J .

ESPONSE
CAL
4
IGNAL IN N\II?N\TDR Ot{ 3
9

il e

<17> ——///

POWER switch
This switch is used to power on/off the BP4610.
Intake vent

This is the vent for intaking air for cooling the BP4610. Periodically clean the filter.
G  Referto “7.5 Cleaning the Air Filter”.

EXT SIGNAL IN
This is the connector used to input an external signal.
e Refer to “2.4.5 Connection to external signal input terminal”.

MONITOR OUT-Vo
This is the voltage monitor output terminal.
&  Referto “2.4.6 Connection to monitor ouput terminal”.
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3.1 Nomenclature

<14>

<15>

<16>

<17>

MONITOR OUT-lo

This is the current monitor output terminal.

&  Referto “2.4.6 Connection to monitor output terminal’.

T volume

This volume is used to adjust the time constant.
&  Referto “4.10 Response Calibration”.

V volume

This volume is used to adjust the voltage feedback amount.
[  Referto “4.10 Response Calibration”.

| volume

This volume is used to adjust the current feedback amount.

& Refer to “4.10 Response Calibration”.
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3.1 Nomenclature

3.1.3 Rear panel

<18>

<19>

<20>

<21>

<22>

aa=—————————
I S~ 1P B[ | [#e <GB
®m \?\ A WARNING ] m A WARNING ] |:|O

Output pin
This is the voltage and current output pin. The Lo side is internally connected to the chassis.
&  Referto “2.4.2 Connection to output pin”.

Exhaust vent
This is the vent for exhausting the cooling air of the BP4610.

USB connector

This is the USB interface connector for controlling the BP4610 from an external computer.
&  Referto “2.4.3 Connection to USB connector” and “5 USB INTERFACE”.

External control I/O connector

This is the I/O connector used to control output and sequence operation via an external
digital signal.

e Refer to “2.4.4 Connection to external control I/O connector”.

LINE INPUT

This is the power supply input terminal. Pay attention to the voltage input range.

e Refer to “2.4.1 Connection to power supply input terminal”.

Access to the Volume Area
To access the volumes (T, V, I) beneath the operation panel, lift the operation panel.
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Figure 3-1. Lift Operation Panel

When lifting the operation panel, first gently pull the panel toward you holding its top and bottom.
After pulling out the panel until it stops, gently lift up only the bottom of the panel. The operation
panel will remain lifted at the angle you have chosen.

Note that the keys on the panel must not be operated while the panel is fixed in a lifted position.

B How to lift the operation panel

(1) Holding the top and bottom of the operation (3) Then lift up only the bottom of the panel.
panel, gently pull it toward you. (4) Once the panel is at the desired angle, release
(2) Pull out the operation panel until it stops. it.

Figure 3-2. Operation Panel Lifting Method
—— /\ CAUTION

Do not try to lift the operation panel without first pulling it out, as this will damage the panel.
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3.1 Nomenclature

B How to return the operation panel

(1) Holding the top and bottom of the operation (3) Placing your hands on the top and bottom of
panel, gently lower the bottom of the panel. the operation panel (but not on the LCD
(2) Lower the panel until it is parallel with the screen), push the panel in while keeping it
face of the BP4610. parallel with the face of the BP4610.
(4) Push the panel in until you hear a clicking
sound.

Figure 3-3. Operation Panel Return Method
—— /A CAUTION

Be sure to use both hands when pulling out, lifting, and returning the operation panel.

/\ WARNING

When opening/closing the operation panel, be careful not to get your fingers pinched.
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4.1 LCD Screen

4.1 LCD Screen

The LCD on the operation panel is displayed divided into several windows, as shown in Figures 4-1 and

4-2.

3 [uncaL] ErRr [eusy|ovER] RUM ] @ | RMT
D

_|
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ERE

EH-:-;C:C
B Edl [

Figure 4-1. LCD Screen (Normal Display)

OVER LIMITER

Pres=s EMTER lLeu.

Figure 4-2. LCD Screen (Warning Display)
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4.1 LCD Screen

The various areas of the screen display the following information.

A: Status window:

B: Message box:

C: Measurement Value window:

D: Menu window:

E: Error Message Display window:

4.1.1 Status icons

This area displays the various statuses of the BP4610.

If an error occurs, a message box appears under the Status
window, displaying the cause of the error. The message box
automatically closes after 1.5 s. The overload and sequence
progress statuses are also displayed in this message box.

This area displays measurement values.
This area is where settings are performed.

If an error that requires confirmation input by the user occurs,
a warning message is displayed in the Error Display window.
This message continues to be displayed until the [ENTER]
key is pressed.

Status icons that indicate the status of the BP4610 are displayed in the top part of the Status window.

Table 4-1 shows the status icons that are displayed.

Table 4-1. Status Icon List

Icon

Item

Description

Drained battery

This icon flashes when the battery is judged to be drained upon

occurrence of a backup memory sum-check error.

Calibration data valid/invalid

This icon flashes when the calibration data is invalid.

=
=
I
—

Error This icon lights for a few seconds when an error occurs.
EUSY Busy This icon lights when the status is busy.
DUEE Overload This icon flashes during overload.

C

Sequence in progress

These icons are displayed in the same location on the operation panel.
The icon that is displayed depends on the sequence status, as follows.

Idle status: Nothing is displayed.

Run status: is displayed.
Hold status: HOLD | is displayed.

LN

HOLD Sequence hold in progress
Key lock This icon lights when the key lock is set to on.
These icons are displayed in the same location on the operation panel.
T Remote The icon that is displayed depends on the status of the BP4610.

Local: Nothing is displayed.

Local lockout

Remote: is displayed.
Local lockout: is displayed.
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4.1 LCD Screen
[

4.1.2 Warning and error display

Upon occurrence of a warning or error, an error message is displayed in the message box and Message
Display window.
For details on error messages, & refer to “6 TROUBLESHOOTING”.

4.1.3 Sequence display

The BP4610 has a function to display the sequence progress status. The information listed in Table 4-2
is displayed in the message box.

Table 4-2. Sequence Display

Message Description Remark

) *** indicates the step number currently being
SEQUENCE: RUNNING/STEP *** Sequence in progress

run.

SEQUENCE: HOLDING/STEP *** Sequence hold in progress *** indicates the step number that is on hold.

SEQUENCE: FINISH Sequence end This message automatically disappears after 2 s.
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4.2 Basic Operation

4.2 Basic Operation

This section describes the basic operation of the BP4610.

4.2.1 Menus

The BP4610 provides a hierarchical menu system for setting the various parameters.
Menu operations are performed in the Menu window on the LCD screen.
Figure 4-3 shows the menu tree of the BP4610.

| (1)sET |

| @ misc |

| (3) SEQUENCE |

| (4) PROGRAM |

| (5) MEMORY |

(6) REMOTE |

| (7) SYSTEM |

| (8) INFORMATION |

Figure 4-3. Menu Tree

Tables 4-3 to 4-8 show the items displayed in each menu.
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4.2 Basic Operation

Table 4-3. SET Menu ltem List

Icon Item Reference
Selection of operation mode IF “4.31 Setting of operation mode”
Selection of output on/off I “4.3.2 Output on/off”
RSP Setting of response calibration function 5" “4.10 Response Calibration”
W= Setting of current voltage to be output [ “4.3.3 Setting of DC voltage and DC current”
I= Setting of current voltage to be output IF “4.3.3 Setting of DC voltage and DC current”
Setting of superimposed AC voltage 5" “4.3.4 Setting of superimposed AC voltage
and superimposed AC current”
IEI Setting of superimposed AC voltage 5" “4.3.4 Setting of superimposed AC voltage
and superimposed AC current”
Setting of superimposed AC voltage
frequency and superposed AC current 5" “4.3.5 Setting of frequency”
frequency
A Selection of superimposed AC waveform IF “4.3.6 Setting of waveform”
W Setting of + voltage limiter
Setting of — voltage limiter
— - . I “4.4 Setting of limiters”
I.+ Setting of + current limiter
I+ Setting of — current limiter
MI5L Setting of other function use and details [ “Table 4-4. MISC Menu Item List”
Table 4-4. MISC Menu Item List
Item Name Setting Item Reference
SEQUENCE Open sequence menu g “45 Sequence Operation”
MEMORY Open memory menu & “47 Memory Functions”
REMOTE Open remote menu & “4.8 Remote Control”
SYSTEM Open system menu & “4.9 System Menu”

BP4610




4.2 Basic Operation

Table 4-5. SEQUENCE Menu Item List
Item Name Setting Item Reference
CONTROL... Sequence operation G5 “4.5.4 Sequence operation control”
control
STEP Step number
TIME Step interval
DC VOLT DC voltage
DC CUR DC current
DC voltage/DC current
B operation type
AC VOLT Superimposed AC voltage
AC CUR Superimposed AC current
Superimposed AC
- voltage/superimposed AC
current operation type
FREQ Frequency
PROGRAM - Frequency operation type & “4.5.3 Sequence programming”
WAVE Waveform
- Waveform operation type
SYNC CODE | Step sync output
Step sync output operation
B type
STOP PHS Step stop phase
STEP TERM Step terminal
JUMP STEP Jump step
JUMP NUM Jump count
BRANCHO Branch 0
BRANCHI1 Branch 1
MEMORY... Clear sequence memory & “455 Sequence memory clear”
Table 4-6. MEMORY Menu Item List
Item Name Setting Item Reference
STORE... Store setting contents
RECALL... Recall setting contents & “4.7 Memory Functions”
CLEAR... Clear setting contents
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4.2

Basic Operation

[
Table 4-7. REMOTE Menu Item List
Item Name Setting Item Reference
INTERFACE INTERFACE standard & “4.8.1 Switching USB interface”
VENDOR ID VENDOR ID
PRODUCTID | pRODUCT ID & “4.8.2.1 USBTMC”
SERIAL NO SERIAL NO
USB488 ID USBA488 ID 5 “4.8.2.2 USB 488"
LOCAL... Switch to local mode G5 “4.8.3 Switch to local mode”
Table 4-8. SYSTEM Menu Item List
Item Name Setting Item Reference
KEYLOCK Key lock Z “4.9.1 Key lock”
BEEP Beep s “4.9.2 Beep sound”
CONTRAST LCD contrast & “4.9.3 LCD contrast adjustment”
COLOR LCD display colors g “4.9.4 Setting of LCD display colors”
FREQ UNIT Frequency unit
s "4.95 Setting of frequency and time unit”
TIME UNIT Time unit
INIT OUT Output on/off at power-on
s “4.9.6 Setting of output and response
INIT RSP Response calibrator on/off at power-on calibrator operation at power-on”
EXT . . g 497 Setting of external control input
Enable/disable external control input )
CONTROL enable/disable”
RESET... Reset & “4.9.8 Reset function”
INFORMATION | Display system information E “4.9.9 System information”

4.2.2 Menu tree navigation method

The menu window display items are navigated using the [UP] key and [DOWN] key. To move to the

lower menu in the menu tree, press the [ENTER] key, and to move to the higher menu in the menu tree,
press the [CANCEL] key.
The navigation method is detailed below.

<I> Select a menu item with the “P” mark displayed to the right, by moving the menu cursor
displayed in the menu window with the [UP] key and the [DOWN] key.

<2> Pressing the [ENTER] key in this condition causes the lower menu to be displayed.

<3> Further pressing the [CANCEL] key in this condition causes the higher menu to be displayed

again.
<4> Further pressing the [CANCEL] key ultimately causes the top menu to be returned to.
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4.2 Basic Operation
I

4.2.3 Numerical input operation

If numerical input is required, a Modify box is displayed.

When this Modify box is opened, the digit cursor is displayed on one of the digits. Using the [DIGIT]
key, move the digit cursor and raise or lower the value with the [MODIFY] key. The actual setting value
is updated each time the value is changed with the [MODIFY] key. The Modify box is closed by
pressing either the [ENTER] key or the [CANCEL] key.

Figure 4-4. Modify Box

4.2.4 Numerical input operation requiring confirmation (during USB
ID setting)

The USB ID setting is performed in the Modify box, but the actual setting value is not updated each
time the [MODIFYT] key is pressed.
By pressing the [ENTER] key to close the Modify box, the setting value is actually updated. If the

Modify box is closed by pressing the [CANCEL] key, the updated value is not applied.
& Refer to “4.8 Remote Control”.

4.2.5 Selective input operation requiring confirmation

If one item is selected from among various items and set, a Select box is displayed.
When this select box is opened, the selection cursor is displayed over one of the selection items. The
selection items are lineup 