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SENSE HI. SENSE LO
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Wiz, PRNAVIARE—REE
ICL. U7V (X)BVhE <R
BEOSHRLANSEIRL TS
Lo

HIOKI Bjalq9"970-00




No.

EEDLE

ZZ5NBFERE — HE

2-2

AEENRE
L&,

AEMEICK > TAEMBHELL TV

50
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BEERICK > TAENR (Fith) hH

BLTW3,

= BEERDNETVWL TJICLTLE
W

BIEWTRDI T2 (X) BAAEL,
> T7RAVIARE—RZBEMICLTL
TV,

BEEVY-—DNELERINTLR
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RO REERBDHEENARETTETS

e, YO7S vy X & T BEIOBE

BN, FREBERARICA>TULAEL,

— SENSE HI ¥ SENSE LOAE3
I—7EEE/ N LTLIEE L,

— SOURCE HI £ SOURCE LO o2
BHMEZ L—TEREZ/NE<LTL
F2E0,
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DERLTLIEE L,

HIOKI Bjalq2~970-00




IS5—RT

RIBIC TS —HRFENHBRIIHER I CIIEBENBETT,
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TTEBRREICEL, | LTLIES L,
220 | Parameter ARV ROT—RER
error HARBOIAT Y Rt
BREBEL AW,
252 |Missing media |USB XE ! —%55# |I/F&RE%Z USB
LTW AL, CoOMBAHZ L TKL
EEW, HBDWIE
USBXE—%HEA
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lost Ty 7T—hFDE | TRREINZHEEIE
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Introduction

Thank you for choosing the Hioki BT6065/BT6075 Precision
Battery Tester. To ensure you get the most out of this instrument
over the long term, please read this manual carefully and keep it
available for future reference.

The following instruction manuals are available. Please refer to
these resources as necessary in light of your specific application.

Type Manual contents

Instruction Manual

(PDF, downloadable
from the Internet)

Product outline, operation method,
functional description, and
specifications of the instrument

Visit our website to download the
manual.
https://www.hioki.com/global/support/
download/

BT6065 Qk

Information regarding the safe use of
this instrument, basic operations, and
specifications (excerpts)

Startup Guide
(this document)

Communications
Command
Instruction Manual

Explanation of communications
commands for controlling the instrument

Information regarding the safe use of
this instrument

Please review the separate Operating
Precautions before using this
instrument.

Operating
Precautions

Request for product user registration
Please register this product so that you can
receive important information regarding the
product.

https://www.hioki.com/global/support/myhioki/reqgistration/

Warranty

Malfunctions occurring under conditions of normal use in
conformity with the Instruction Manual and Product Precautionary
Markings will be repaired free of charge. This warranty is valid

for a period of three (3) years from the date of purchase. Please
contact the distributor from which you purchased the product for
further information on warranty provisions.

Product Overview

The BT6065/BT6075 is a battery tester capable of measuring the
internal resistance of batteries using the AC four-terminal method
(with a measurement frequency of 1 kHz). Additionally, it can
measure the DC voltage (electromotive force of batteries). With
its high-speed and high-precision capabilities, along with a full
range of interfaces, the BT6065/BT6075 is ideal for integration
into battery production inspection lines.

BT6065A970-00

Checking Package Contents

When you receive the product, inspect them for damage or
anomaly. If you find any damage or discover that the product
does not perform as indicated in the specifications, please
contact your authorized Hioki distributor or reseller.

00 BT6065/BT6075 Precision Battery Tester

HIOKI

5
PRECISION BATTERY TESTER

0 Power cord
O Startup Guide (this document)
O Operating Precautions (0990A903)

Optional equipment

The optional equipment listed below is available for the
instrument. To purchase optional equipment, please contact your
authorized Hioki distributor or reseller.

Optional equipment is subject to change with no advance notice.
Check Hioki’'s website for the latest information.

Rated
voltage

Rated

Model name
current

Length

Z2005

Temperature Sensor - - Tm

L2100

Pin Type Lead 1000V DC

2ADC 1.4m

L2120

Pin Type Lead 1000V DC

2ADC 1.4m

L2121

Clip Type Lead 60V DC

2ADC 1.2m

9772-90

Tip Pin

(Replacement tip for the
L2100 and L2120)

Z5038

0 Adj Board

(For the L2100 and
L2120)

24006
USB Drive

L9510
USB Cable - - Tm
(Type A-to-type C)

9642
LAN Cable

L9637

RS-232C Cable
(9 pins-to-9 pins,
crossover)
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Features

©® Route-resistance monitor

For the four-terminal connection, the route resistance of wiring
connected to each terminal can be measured.

The route resistance is the total value of all the resistance
components from the measurement terminals of the instrument.
These resistance values do not include the internal resistance of
the object under measurement (battery).

An example of route resistance is shown below.

Route resistance = Wiring resistance + Contact resistance

N

» Contact resistance of the relays
for channel switching

» Contact resistance between
the object under measurement
(battery) and test-lead assembly

Wiring resistance of test-
lead assembly

The route resistance is measured simultaneously with the
internal resistance of a battery. Continuous monitoring of the
route resistance allows for effective maintenance management of
the measurement system. Additionally, thresholds can be set for
route resistance measurement, enabling a three-level judgment
(pass, warning, and fail).

Breakdown of route resistance (example)

Wiring resistance

Contact resistance

100@]

0eeoe
peeeo
@ o
5 ‘ o
010

o

h= |
-l i

Wiring resistance

@ Referential adjustment (battery internal resistance)

The referential adjustment capability can be used to remove
offset values associated with the battery position on an inspection
tray from measured values.

Each position on an inspection tray has a unique offset value,
attributed to variations in measurement environments. The
instrument correlates these offset values with the respective
positions (channels) on the inspection tray, subsequently saving
them as referential-adjustment values in its internal memory.
Offsets resulting from measurement environments can be
eliminated by subtracting the referential-adjustment values
corresponding to the channel from actual measured values.
The instrument has the capability to save referential-adjustment
data for up to 528 channels.

Notations

This manual classifies seriousness of risks and hazard levels as

described below.

Safety notations

Indicates an imminently hazardous
situation that, if not avoided, will
result in death or serious injury.

A DANGER

Indicates a potentially hazardous
situation that, if not avoided, could
result in death or serious injury.

/\ WARNING

Indicates a potentially hazardous
situation that, if not avoided, could
result in minor or moderate injury
or potential risks of damage to
the supported product (or to other

property).

/\ CAUTION

Indicates a prohibited action.

O

Indicates a mandatory action.

Symbols on the product

Indicates the presence of a potential hazard.
See the Precautions for Use section and
warning messages listed at the beginning of
each operating instruction in the instruction
manual and the accompanying document
entitied Operating Precautions.

>

Indicates the on position of the power switch.

Indicates the off position of the power switch.

Indicates the push-button switch that can turn
the product on and off.

Indicates the grounding terminal.

Indicates the chassis terminal, connected to
the enclosure of the product.

| Y- eo-

Indicates that the product can be used for
direct current (DC).

Indicates that the product can be used for
alternating current (AC).

¢

Symbols for various standards

Indicates that the product is subject to the

Directive on Waste Electrical and Electronic
Equipment (WEEE) in EU member nations.
Dispose of the product by local regulations.

X

Indicates that the product complies with
standards imposed by EU directives.

3

Other notations

Indicates useful functions and advice you
should be aware of.
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Safety Information

This instrument has been designed to conform to the international
standard, IEC 61010, and thoroughly tested for safety before
shipment. However, using the instrument in a way not described
in this manual may negate the provided safety features.

Carefully read the following safety notes before use.

A DANGER

B Familiarize yourself with the contents of
this manual before use.
0 Otherwise, the instrument will be misused,
resulting in serious bodily injury or damage to the
instrument.

/\ WARNING

m If you have not previously used electrical
measuring instruments, ensure adequate
supervision by a technician with
experience in electrical measurement.

Failure to do so could cause the user to
experience an electric shock.

It could also cause serious events, such as heat
generation, fire, or arc flash due to a short-circuit.

Precautions for Use

Observe the following precautions to ensure the safe use of the
instrument and to maximize its capabilities.

Ensure that use of the instrument conforms not only to its
specifications but also to the specifications of all equipment to be
used, including accessories and optional equipment.

Placing the Instrument

/\ WARNING

® Do not place the instrument in locations
such as the following:

* In locations where it would be subject to direct
sunlight or high temperatures

* In locations where it would be exposed to corrosive
or explosive gases

* In locations where it would be exposed to powerful
electromagnetic radiation or close to objects
carrying an electric charge

* Close to inductive heating devices (such as high-

o frequency inductive heating devices and IH

cooktops)

* In locations characterized by a large amount of
mechanical vibration

* In locations where it would be exposed to water,
oil, chemicals, or solvents

* In locations where it would be exposed to high
humidity or condensation

* In locations with an excessive amount of dust
Doing so could damage the instrument or cause it
to malfunction, resulting in bodily injury.

Leave the specified distance of spaces from the instrument to
prevent its temperature from rising.

* Place the instrument with its bottom facing down.

* Do not block vent openings.

HIOKI

Supplying power
/\ WARNING

B Connect the power cord to a grounded, two-
prong power outlet.
Connecting the power cord to an ungrounded

power outlet could cause the user to experience
an electric shock.

or" Place the instrument, leaving enough
space around it to facilitate unplugging
the power cord.
If there is not enough space left around, the power
cannot be shut off immediately in an emergency.
Failure to so could result in bodily injury, fire, or
damage to the instrument.

A\ CAUTION

m Before plugging the power cord into an outlet,
ensure that the supply voltage to be used falls
within the supply voltage range indicated close

(1] to the power inlet of the instrument.

Supplying a voltage outside the specified range
to the instrument could damage it, causing bodily

injury.

Precautions during measurement

A DANGER

® Do not allow a test-lead tip to short-circuit
Q any two wires carrying voltage.

Doing so will cause a short-circuit fault, resulting in
serious bodily injury.

/\ WARNING

B Do not use the instrument and test-lead
assembly for measurements on circuits
that exceed the ratings or specifications of
the instrument.

Doing so could cause damage to the instrument or
overheating, resulting in serious bodily injury.

O u After making a measurement on a high-
voltage battery, do not touch the metal tips
of the test-lead assembly.

Doing so could cause the user to experience an
electric shock because electric charge remains
inside the instrument. (internal discharge time:
about 2 s)
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/\ WARNING

® Do not use the instrument with an

optional test-lead assembly connected for
measurements that exceed the lower of
the ratings marked on them.

Failure to do so could cause the user to
experience an electric shock. It could also cause
serious events, such as heat generation, fire, or
arc flash due to a short-circuit.

L2100
BT6065 12120 L2121
Maximum input | 120 V 1000 V 60V
voltage

Voltage inputtable to the instrument when using
the L2100 or L2120:
Upto 120V

Voltage inputtable to the instrument when using
the L2121:
Upto 60V

When creating a test-lead assembly by yourself

/\ WARNING

After making a measurement on a high-
voltage battery, do not touch the metal tips
of the test-lead assembly.

Doing so could cause the user to experience an
electric shock because electric charge remains
inside the instrument. (internal discharge time:
about 2 s)

Use Hioki-specified cables. Alternatively,
use cables that provide sufficient dielectric
strength and current capacity.

Failure to do so could cause the user to
experience an electric shock or a short-circuit
fault.

Check that nothing is connected to the
ends of the test-lead assembly when
removing it from or connecting it to the
instrument.

If the banana plugs come into contact with each
other while the test-lead tips are connected to an
object under measurement (battery), a short circuit
may occur, possibly resulting in serious injury.

Plug the test-lead banana plugs to the
instrument, and then connect the test-lead
tips to a battery.

Failure to do so could cause a short-circuit fault.

When using the optional test-lead
assembly with its ends cut, make sure
that the core wires and shield wires do not
come into contact with each other.

Failure to do so could result in a short-circuit in an
object under measurement (battery).

/\ WARNING

B When measuring a high-voltage battery,
ensure to use a test-lead assembly with
sufficient withstand voltage.

0 Failure to do so could cause the user to
experience an electric shock or could result in
a short-circuit of the object under measurement
(battery).

External control (External 1/0O)

A DANGER

® Do not apply a voltage in excess of the
maximum input voltage to the Ext. /O
© connector.

Doing so could damage the instrument, resulting
in serious bodily injury.

/\ WARNING

® Do not apply a voltage or flow a current

in excess of the specified maximum input
values to the Ext. I/O connector.

N The Ext. 1/0 connector of the instrument cannot
withstand external power input. The 5V pin in the
Ext. /0 connector outputs power with a voltage of
5V (with the NPN setting) or =5 V (with the PNP
setting). Doing so could damage the instrument.

B When connecting devices to the Ext. I/O
connector of the instrument, make sure to
securely fasten the connector with screws.
If the connector comes off and touches other
conductive parts during operation, the user could
experience an electric shock.

m Before connecting cables to the Ext. I/O
(1) connector, follow the procedure below:

Turn the instrument and devices to be connected off.

Eliminate static electricity from your body.

3. Make sure that the signals do not exceed the external

input/output ratings.

4. Appropriately isolate devices to be connected from the
instrument.

Failure to do so could cause the user to

experience an electric shock or damage to the

instrument.

N —
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Rack-Mounting the Instrument

/\ WARNING

B When attaching the rack-mounting
hardware to the instrument, use the
specified screws (M4 x 10 mm).

m After removing the rack-mounting
hardware from the instrument to return it
0 to its original state, secure the cover with
the factory-installed screws.
Using any other screws could damage the
instrument, resulting in bodily injury.
In the event of loss or damage to any screw,

contact your authorized Hioki distributor or reseller.

Maintenance and Service

/\ WARNING

® Do not attempt to modify, disassemble, or
© repair the instrument.

Doing so could cause serious bodily injury or fire.

/A CAUTION

B Periodically clean the vents to avoid blockage.

When the vents get clogged, the internal cooling
effect of the instrument is hampered, which could
damage the instrument.

Disposing of the Instrument

/\ WARNING

B Before removing the lithium battery, set
the Power switch to the off position and
disconnect the power cord and test-lead
assembly from the instrument.

o Failure to do so could cause the user to
experience an electric shock.

m Store the removed battery out of reach of
children.

Failure to do so could lead to accidental ingestion
of the battery by young children.

Part Names and Functions

Front

HIOKI | s X

S (@D @ L
O @D |
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o,

4 Supporting foot (stand)

Supporting foot (stand)

1 Display

Displays measured values.
Tap to configure various settings.

2 Physical keys

DISPLAY Press to switch between screens.
Hold for 2 s to store a screenshot in
a USB flash drive.

TRIGGER Press to start/stop a measurement
(with the external trigger setting).

QVIQIV Press to switch measuring functions.

SPEED Press to switch between sampling
speed settings.

AV Press A/V to cycle through the

(RANGE Q) resistance range from the lowest to
the highest or vice versa.

AV Press A/V to cycle through the DC

(RANGE V) voltage range from the lowest to the
highest or vice versa.

ADJUST Press to perform a zero adjustment.
Press to perform a referential
adjustment.

CAL Press to self-calibrate the resistance

measurement capability.
Press to self-calibrate the DC
voltage measurement capability.

3 Start button

Unlit The instrument has been turned off
(without power supplied).

Lit (in red) The instrument is in sleep mode.

(with power supplied)

Lit (in green) The instrument has been turned on.

4 Type-A USB connector

Used to connect the Z4006 USB Drive.
Screenshots can be output.

5 Shield terminal

Used to connect the shield of a self-made test-lead
assembly.
(For removing noise)

6 Measurement terminals

Used to connect a test-lead assembly.
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Rear

Vent openings

z

Lms:,':nngf‘."o"u L _/y
U
&=

Power inlet

Used to connect the power cord.

2 Ext. /O connector

Used to control the instrument
externally.

3 MAC address

MAC address assigned to the
instrument Do not remove this

Performing the Pre-
measurement Inspection

A DANGER

B Inspect the instrument and check it for
proper operation before use.
Using a damaged test-lead assembly or instrument
will cause serious bodily injury. If you find damage
on any product, replace it with a Hioki-specified

one.

B Check the test-lead assembly for damaged
insulation or exposed metal before use.
Using a damaged test-lead assembly or instrument

will cause serious bodily injury. If you find damage
on any product, replace it with a Hioki-specified

one.
sticker because the number is
important.
4 Serial number The serial number consists of nine Check item Solution

digits. The first two digits indicate
the year of manufacture, while the
second two digits indicate the month
of manufacture. Do not remove

this sticker because the number is
important.

5 Ext. /0 Mode
switch

Used to change the mode based
on the type of programmable logic
controller (PLC).

6 Temp. Sensor

Used to connect the Z2005

terminal Temperature Sensor.
7 Type-C USB Used to connect the L9510 USB
connector Cable. The instrument can be

controlled from a computer through
USB communications using a virtual
COM port. Measured data can be
transferred to the computer.

8 LAN connector

Used to connect the L9510 LAN
Cable (recommended).

The instrument can be controlled
from a computer or a PLC through
LAN communications (socket
communications).

Measured data can be transferred
to the computer or the PLC.

9 RS-232C
connector

Used to connect the L9637 RS-
232C Cable.

The instrument can be controlled
from a computer or a PLC through
RS-232C communications (serial
communications).

Measured data can be transferred
to the computer or PLC.

10 Power switch

Set in the on/off position to turn on/
off the instrument.

The instrument can be mounted on a rack. Keep the removed
parts in a safe place for future use.

The power cord and
test-lead assembly do
not have any damaged
insulation or exposed
metal.

Do not use it, if metal is exposed,
because it will cause the user to
experience an electric shock or a
short-circuit fault.

Replace it with an undamaged one.
Otherwise, contact your authorized
Hioki distributor or reseller.

The instrument is not
damaged.

If it is damaged, arrange for
instrument repair.

When you turn the
instrument on

The start button lights up
in green or red.

If it remains unlit, the power cord
may have a break, or the instrument
may be internally damaged. Replace
the power cord. If it still remains
unlit , arrange for instrument repair.

After the self test

(the model number

is displayed), the
instrument displays the
measurement screen.

If an error is displayed, arrange for
instrument repair. The instrument
may be internally damaged.

Measurement Procedure

Begin preparing for measurement after referring to the
Precautions for Use section in the Instruction Manual
(downloadable form the Internet).

Measurement example

Measuring function | QV

Measurement range

AUTO

Sampling speed

SLOW1

Trigger

INT (Continuous measurement)

Zero adjustment

Perform in single-channel mode

1 Check the instrument for abnormalities.

See the Performing the Pre-measurement Inspection

section.
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2 Turn the instrument on and plug the test-lead
assembly.

3 Press the CAL key to perform both resistance
and DC voltage self-calibration processes.

4 Tap [RV], and then [START].

~ v "Tauo " qov v SLOWI | MENU

o o0 B B ¥ .
Select the CALIBRATION target

e ]

-~ RR ~ ADJ « COMP ~ CONF

24.7°C

AUTO AUTO

o "Poo "oy v SLOW | MENU

Execution centent
» CALIBRATION FUNC RV ﬂ'IQ

START CANCEL

~RR =~ ADJ -~ COMP -~ CONF

24.7°C

5 Short-circuit the test-lead tips.

For the pin type, insert each pair of pins into a separate
hole of the Z5038 0 Adj Board, ensuring the side with the
protrusion is forward.

For the clip type, engage the clips with each other so that
the V symbols contact each other.

L2100 L2121
L2120
SENSE HI SENSE LO
Red Red Black
SOURCE HI Z SOURCE LO

6 Press ADJUST key to perform zero adjustments.

@ Referential adjustment
This capability registers the measured values
of a battery as a reference, and eliminates
the variation of measured values due to the
difference of the position on an inspection
tray. To obtain detailed information, see the
instruction manual (downloadable from the
Internet).

7/ Connect the test-lead assembly to an object to
be measured (battery).

L2100
L2120

Black

Red

8 Verify the measured values.

9 Use the route-resistance monitor to verify the
route resistances.

1 Indicates the measurement result of

RSource Hi-

2 Indicates the measurement result of

RSource Lo-

3 Indicates the measurement result of

RSense Hi-

4 Indicates the measurement result of

RSense Lo*

If a contact-check error occurs
» Connect the object under measurement (battery) and the test-

lead assembly correctly.

» Use an unbroken or unworn test-lead assembly.
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Specifications (Excerpts)

Operating
environment

Indoor use, pollution degree 2,
altitude up to 2000 m (6562 ft.)

Operating
temperature and
humidity range

0°C to 40°C (32°F to 104°F),
80% RH or less (non-condensing)

Storage
temperature and
humidity range

-10°C to 50°C (14°F to 122°F),
80% RH or less (non-condensing)

Standards

Safety EN 61010
EMC EN 61326 Class A

Power supply

Commercial power

Rated supply voltage:
100 V to 240 VAC

(Assuming voltage fluctuation of £10%)

Rated power-supply frequency:
50 Hz, 60 Hz

Anticipated transient overvoltage:
2500 V

Maximum rated power:
40 VA (BT6065, BT6075)

Ordinary consumption power
(reference value):
14 W (BT6065, BT6075)
Conditions:
A power voltage of 220 V, a power
frequency of 50 Hz, 3 mQ) range
is used (a measurement current of

Between Source Hi and Source Lo
15V max.
(in steady state, for all resistance
ranges)

Between Sense Hi and Sense Lo:
12 V max. (in steady state)

Open-circuit
terminal voltage

Between the connection of Source Hi
with Sense Hi and that of Source Lo with
Sense Lo

+120V DC

(AC voltage cannot be input)
Protection against improper connections

Between Source Hi and Sense Hi

+120V DC

(AC voltage cannot be input)

Between Source Lo and Sense Lo

+120V DC

(AC voltage cannot be input)

Maximum input
voltage

120V DC
No measurement category rating
Anticipated transient overvoltage: 380 V

Maximum rated
line-to-ground
voltage

Measurement items

* Resistance (assuming internal resistance of batteries)

» DC voltage (assuming open-terminal voltage of batteries)

» Temperature (assuming ambient temperature)

* Route resistance (assuming resistance of a test-lead assembly)
Route resistance = Wiring resistance + Contact resistance
Resistance of the following four paths is defined as route
resistance. These resistance values do not include the internal
resistance of an object under measurement (battery).

Route resistance between Source Hi and an object

300 mA) Rsource under measurement (battery)
Backup battery life About 10 years R Route resistance between Source Lo and an object
(reference value at 23°C) Source Lo under measurement (battery)
The date and time can be backed up. R Route resistance between Sense Hi and an object
Interface « LAN Sense Hi under measurement (battery)
* RS-232C R Route resistance between Sense Lo and an object
« USB (COM mode) Sense Lo under measurement (battery)
» USB (MEM mode, the Z4006 USB
Drive can be used)
« External 1/O External I/O
Display 4.3" color TFT LCD (IPS type), with a Connector used  D-sub 37-pin, socket contacts (female)

resistive membrane touchscreen

Rectangular nut #4-40 screw

Shield terminal

Enclosure potential
(connected to the power-inlet grounded
terminal)

NPN/PNP (current sink/current source) setting capability

The settings are configurable with the rear-mounted
switch.

Dimensions Approx. 215W x 88H x 313D mm Ext. /O Mode switch setting
(8.5W x 3.5H x 12.3D in.) NPN PNP
Weight Approx. 3.1 kg (6.8 Ibs) Input circuitry With support for sink With support for
output source output
PrOdlj'Ct warranty 3 years Output circuitry Non-polar Non-polar
duration
1ISO_5V power output 5V output -5V output

Fuse

250V/1A, fast-blow fuse

Embedded in Source Hi and Sense Hi
terminals

(not user-replaceable)

Supported product

SW1001, SW1002

Switch Mainframe

Connectable via RS-232C or the
external I/O
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Input

Photocoupler-isolated no-voltage contact
input
(Support for current sink and source
output)
Input-on condition:
1V or less of residual voltage
(input-on current: 4 mA/channel,
reference values)
Input-off condition: Open-circuited
(breaking current: 100 yA/channel or less)

Pin surface
treatment

Gold-plated

Pin arrangement Parallel two-pin

Output

Photocoupler-isolated open drain output
(non-polar)
Maximum load voltage: 30 V DC
Maximum output current: 50 mA/channel
Residual voltage:
1V or less (with a load current of 50 mA)
or 0.5V or less (with a load current of
10 mA)

Service power
output

Output voltage:

Sink-output compatible: 5.0 V £0.5 V

Source-output compatible: -5.0 V £0.5 V
Maximum output current: 100 mA
Isolation:

Floating from the protective ground

potential and measuring circuitry
Insulation rating:

Line-to-ground voltage 50 V DC,

30 VAC rms, 42.4 V AC peak or less

Pin spacing 2.5 mm
Process of banana The tip part is covered with plastic and
plugs equipped with plastic guards
Pin shape
9.15

Lo
oY

D8

Unit: mm

L2121 Clip Type Lead (for four-terminal measurement)

Operating
environment

Indoor use, pollution degree 2,
altitude up to 2000 m (6562 ft.)

Connector shell

Enclosure potential
(Connected to the power-inlet grounded
terminal)

Operating
temperature and
humidity range

0°C to 40°C (32°F to 104°F),
80% RH or less (non-condensing)

L2120 Pin Type Lead (for four-terminal measurement)

Storage
temperature and
humidity range

-10°C to 50°C (14°F to 122°F),
80% RH or less (non-condensing)

Operating
environment

Indoor use, pollution degree 2,
altitude up to 2000 m (6562 ft.)

Operating
temperature and
humidity range

0°C to 40°C (32°F to 104°F),
80% RH or less (non-condensing)

Storage
temperature and
humidity range

-10°C to 50°C (14°F to 122°F),
80% RH or less (non-condensing)

Dimensions Approx. 1160 mm (45.7 in.)
(length)

Weight Approx. 170 g (6.0 0z.)
Maximum input 2 A DC, continuously
current

Maximum input +60 V DC

voltage

Maximum rated +60 V DC

line-to-ground

voltage
Measurement Source Hi, Source Lo, Sense Hi, and
terminals Sense Lo

No guard terminal equipped

Standard Safety EN 61010 A type
Dimensions Approx. 1400 mm (55.1 in.)
(length)

Weight Approx. 190 g (6.7 oz.)
Optional 9772-90 Tip Pin
equipment

Product cables

Two twisted-pair cables

Maximum input
voltage

2 ADC, continuously

Probe surface
treatment

Gold-plated

Pinchable diameter 0.3 mmto 5 mm

Process of banana The tip part is covered with plastic and
plugs equipped with plastic guards.

Maximum input +1000 V DC
voltage
Maximum rated +1000 V DC

line-to-ground

Anticipated transient overvoltage:

Spring life

About 15,000 opening/closing cycles
(reference value at 23°C)

voltage +1500 V
Measurement Source Hi, Source Lo, Sense Hi, and
terminals Sense Lo

No guard terminal equipped

Product cables

Two twisted-pair cables

For additional specification information, see the instruction

Manual (downloadable from the Internet).
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Troubleshooting

If damage is suspected, refer to the Before returning for repair

section to address issues. If further assistance is needed, contact

your authorized Hioki distributor or reseller.

Before returning for repair

General problems

Problems concerning measurement

No.

Problem

Possible cause — Solution

No. Problem Possible cause — Solution
Power has not been supplied.
— Check the power cord for a break.
— Verify that the circuit breaker of the
installation has not tripped.
— Set the rear-mounted Power switch
to the on position.
The supply voltage or frequency is not
The correct.
instrument — Check the power ratings.
» cannot be (100 V to 240V, 50 Hz/60 Hz)
turned on The display is dimmed.
(The display | _, Adjust the backlight brightness.
is blank). — When the screen saver is set to on,
the display will automatically dim after
a predefined length of inactivity.
The fuse has blown.
— The instrument has a built-in fuse.
The blown fuse cannot be repaired
or replaced by the user. Contact your
authorized Hioki distributor or reseller.
The The key lock is activated.
instrument — Deactivate it.

12 cannot be
operated The instrument is in the remote state.
using key — Cancel the remote state.
controls.

The comparator capability is turned off.

1-3 No judgment | — Turn the capability on.
is displayed. If no measured value is displayed, the

instrument shows no judgment.
The key-press sound is set to off.
The buzzer | _, Set the preference to on.

1-4 does not ) )
generate The judgment sound preference is set to
beeps. off.

— Set the preferences to on.
The buzzer
sound is loud. | The instrument does not support buzzer
1-5 .
The buzzer volume adjustment.
sound is low.

21

Measured
values
deviate from
the expected
values.

The zero-adjustment was performed

incorrectly.

— Repeat the zero adjustment,
considering the following
measurement environments:

* Adjust the form and arrangement of the
test-lead assembly to conform to the
actual measurement condition.

* Adjust the presence and arrangement
of metal objects around the object
under measurement (battery) to
conform to the actual measurement
conditions.

* Adjust the presence and arrangement
of other batteries*" around the object
under measurement (battery) to
conform to the actual measurement
conditions.

*1. Example:
Batteries on the same tray

The effect of the measurement

environments has not been removed.

— Take the same countermeasures as
when performing zero adjustments.

The actual measured data of the

reference adjustment is not correct.

— Repeat obtaining the actually
measured data for the referential
adjustment, considering the following
measurement environments:

* Adjust the form and arrangement of the
test-lead assembly to conform to the
actual measurement conditions.

* Adjust the presence and arrangement
of metal objects around the object
under measurement (battery) to
conform to the actual measurement
conditions.

* Adjust the presence and arrangement
of other batteries*" around the object
under measurement (battery) to match
the actual measurement conditions.
*1. Batteries on the same tray

The effect of the measurement

environments has not been removed.

— Take the same countermeasures as
when obtaining the actual measured
data of the reference adjustment.
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No. Problem Possible cause — Solution No. Problem Possible cause — Solution
The effect of the wiring form and Measured values before zero adjustment
arrangement has not been removed. may have fallen outside the allowable
— Repeat the zero adjustment. ranges due to the influence of wiring

Alternatively, repeat obtaining the form and arrangement.
actually measured data for the — Reduce the loop area formed by the
reference adjustment. branch wires between Sense Hi and
— Adjust the form and arrangement of Sense Lo.
the test-lead assembly to confirm to The zero — Reduce the loop area formed by the
the actual measurement conditions. 03 adjustment branch wires between Source Hi and
Measured values vary due to cannot be Source Lo.
Yy
electromagnetic induction. performed. The instrument displays a measurement
— Reduce the loop area formed by the error due to incorrect wiring.
branch wires between Sense Hi and — Repeat the zero adjustment with the
Sense Lo. correct wiring. If a high-resistance
— Reduce the loop area formed by the test-lead assembly, such as a
branch wires between Source Hi and self-made one, is used, the zero
Source Lo. adjustment cannot be performed.
— The object under measurement may Maintain a lower wiring resistance.
have a large reactance (X). Turn on
advanced mode and arrange the test-
lead assembly so that the reactance Problems concerning the external I/O
(X) becomes smaller.
No. Problem Possible cause — Solution
Measured values varies depending on
the measurement position. The instrument displays the external
— Make measurements using identical I/0O test results, which consist of in and
probing positions. out states, that differ from those of the
— Keep the branch wires between controller due to incorrect wiring or
Sense and Source as far away as external I/0 settings.
Measured possible. — Check the following on the external
2-2 | values does | — When creating a self-made test-lead The instrument I/0 again. .
not stabilize. assembly, ensure that it has tips with 3.1 | does not work | C_onnector connection
single-point contact to make proper at all. * Pin number
contact with the test points. Avoid * ISO_COM pin wiring
using crown-type tips; they may result * NPN/PNP setting
in lower repeatability due to multi- * Contact (or open collector) control
point contact. (This does not mean voltage control.)
The wiring shield forms a ground loop. * Power supply for the controller
— Ground each shield at one end only (The instrument does not require an
(Connect to the Shield terminal). external power source.)
— Do not ground both ends of each The tri . tto int |
shield. e trigger source is set to internal.
— Set the trigger source to external.
The characteristics of objects under The TRIG signal cannot trigger the
measurement have changed with instrument with the internal trigger
temperature. setting.
— Make measurement after the The TRIG The on-duration of the TRIG signal is
temperature change has decreased. 32 signal cannot short
start a : .
The measurement current causes measurement. | — Ensure the TRIG signal has an on-
objects under measurement (batteries) duration of 0.1 ms or more.
to generate heat. The off-duration of the TRIG signal is
— Select a range with a smaller short.
measurement current. — Ensure the TRIG signal has an off-
Objects under measurement have a duration of 1 ms or more.
large reactance (X). No panel with the desired panel number
— Turn on advanced mode. h
as been saved.
The temperature sensor is not 3.3 No panel can | — Use other signals starting with
connected correctly. be loaded. LOAD or save the panel again in
— Connect the temperature sensor by accordance with the signals starting
inserting the plug all the way in. with LOAD.
If measured values are not updated,
The EOM check the item No. 3-2.
3-4 | signal is not The measurement is still in progress.
output.

The EOM signal turns on upon
measurement completion.
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No. Problem Possible cause — Solution No. Problem Possible cause — Solution
No §|gnal_s The comparator capability is turned off. (When a command error is displayed)
3.5 ending with HI, _ Check if the comparator capability The command doe§ _not.conform to
IN, or LO are - the command specifications of the
settings are correct. .
output. instrument.
— Check the command spelling.
(Space: x20H)
Problems concerning communications — Do not append a question mark (?) to
. _— . commands that are not intended as
Using the communications monitor allows you to check queries.
communications states smoothly. —» When using RS-232C, ensure that
No. Problem Possible cause — Solution the baud rate of the instrument and
; ; control device match.
(When [REMOTE] is not displayed) *4
External devices such as a computer
and a PLC are not connected correctly. (When an execution error is displayed)
— Check the connector for proper Although the command string is correct,
connection. the instrument has not been ready.
— Check that the interface setting is Example: The :READ? query is sent to
correct. the instrument in the trigger-
— When using USB, install the driver to reception continuation mode.
the control device. — Check the specifications of each
— When using RS-232C, use a An error has command.
crossover cable. 4-2 occurred. *1
— Check the COM port number of the
control device. (When a parameter error occurs)
_, Use the same baud rate for the The data part of the command.d.oeg not
instrument and the control device. conform to the command specifications
of the instrument.
(When [REMOTE] is displayed) Example: The data part contains a
The instrument does not accept any misspelling.
commands. :SAMP: SPEED SLOW3
The — Check the software delimiter. — Check the specifications of each
4-1 ljnos;;unmoetnt (When the green indicator in the rear- *q command.
response at mounted LAN connector does not light : : :
all. up) *1. The input buffer (with a capacity of
The instrument or control device is not 1460 bytes) is full.
turned on. — Wait until the received character
— Turn the instrument or control device string has been processed.
on. Example:
The LAN cable or its connector has a Insert the following dummy
break. communications every several
— Use an unbroken cable. lines of commands.
LAN is not selected under the Sending the *OPC? query —
communication interface setting. Receiving the 7 response
— Select LAN. (When a response is confirmed with the
(When the green indicator in the rear- No response _cl_zrgmrl;m;::riogs n:g(i): slt(;:]) error
mounted LAN connector lights up) 4-3 | to aqueryis Tﬁ .g ¢ t ret ) ¢
The LAN settings (IP address, subnet returned. —> e Insrument relurns a response to

mask, default gateway, port number) are

incorrect.

— Configure the LAN settings correctly.
Check that the instrument and control
device use the same LAN settings.

the query. Check the reception part of
the program.
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O n 'D iS p I ay E rro rs No. Display Cause Solution
340 | DCV Calibration | Compensation values | If this error
When an error is displayed, the instrument needs repair. Contact failed for the DC voltage | is displayed
your authorized Hioki distributor or reseller. self-calibration are | continuously, arrange
not correct. An error | for repair.
has occurred in
No. Display Cause Solution communications with
100 | Command error | The command the A/D converter
does not conform due to external noise,
to the command or the instrument is
specifications of the damaged.
instrument. 341 | Panel load failed | The instrument -
200 |Execution error | The instrument is cannot load a panel
not ready to execute | Check the command because it has been
commands. specifications. reset at startup, for
instance, immediately
220 | Parameter error | The data part of after the firmware
the command update.
does not conform
to the command 342 | Panel save failed | The instrument If this error
specifications of the cannot save the is displayed
instrument. panel because an continuously, arrange
error has occurred in | for repair.
252 | Missing media The instrument does | Set the I/F setting communications with
not recognize the to other than USB the internal storage
USB flash drive. COM. Otherwise, due to external noise
insert a USB flash or the instrument is
drive. damaged.
257 | File name error | The file names 360 | Communication |An RS-232C
from 000 to 199 Create an empty slot error communications error
have already been for a number. has occurred.
occupied. - - Check the RS-232C
. 361 | Rs232c Parity An RS-232C parity | .ommunications
258 | File access error | * The USB flash drive | « Format USB flash error error has occurred. settings.
formatted | drives in the FAT32
::]a:nbﬁﬁgu : 362 | Rs232c Framing | An RS-232C framing | Select a lower baud
pported | file system. rate and try again.
file system. « Insert an error error has occurred.
* The USB flash drive | undamaged USB 363 | Rs232c Overrun |An RS-232C overrun
is damaged. flash drive. error error has occurred.
315 | Setting backup |+ The instrument was .Ifth.is error 373 | USB over- The current
lost reset at startup, is displayed current detected | consumption of the
for instance, continuously, arrange USB flash drive Remove the USB
immediately after | for repair. exceeds the specified flash drive.
the firmware value.
update.
* The FRAM data is 390 |ROM ERROR The ROM data
damaged. is damaged (The
instrument is faulty).
330 | Self-test failed An error has occurred | The instrument may
as a result of the self- | be damaged. Arrange 391 | POWER SUPPLY | The power circuitry
test. for repair. ERROR is damaged (The
instrument is faulty).
335 | Adjust failed * The measured * Reconnect the
value for resistance | test-lead assembly 392 | FAN ERROR The fan does not
or voltage before to the instrument work (The instrument
adjustment exceeds | correctly. is faulty).
the adjustable » Use an unbroken
ranges. or unworn test-lead 393 | FPGA ERROR The FPGA.does not .
« The test-lead assembly. Yvork (The instrument | Arrange for repair.
assembly has a is faulty).
break or has been 394 | FRAM ERROR | The FRAM does not
worn out. work (The instrument
339 | ACR Calibration | The correction value |Perform a resistance is faulty).
failed for the resistance self-calibration 395 |NO FACT ADJ The adjustment data
self-calibration is process without ERROR is damaged (The
not correct. Any inputting any signals instrument is faulty).
input is provided into | to the measurement
the measurement terminals. 396 | FACT ADJ The adjustment data
terminals, an error If this error ERROR is damaged (The
has occurred in is displayed instrument is faulty).
communications with | continuously, arrange
the A/D converter for repair.
due to external noise,
or the instrument is
damaged.
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No. Display Cause Solution No. Display Cause Solution
400 | Query error The instrument Check the controller SENSE The input-signal level | Minimize each of the
cannot send a for its state. OVERFLOW (Too | in the resistance following areas:
résponse message Large Loop of | measuring circuitry |+ Loop formed by
because the Wiring) exceeds the the wiring between
controll_er is not ready measurement Source Hi and
to receive messages. - range. (The loop Source Lo
The instrument » Connect the object areas formed by the |+ Loop formed by
cannot flow under measurement measurement cables | the wiring between
measurement current | (battery) and the are too large.) Sense Hi and
for the following test-lead assembly Sense Lo
reasons: correctly.
» The object under » Use an unbroken SENSE ROUTE |+ The wiring between
measurement or unworn test-lead RESISTANCE Sense Hi and
(battery) and the assembly. ERROR the object under
test-lead assembly |+ Select an measurement
are not connected appropriate (battery), or
correctly. measurement between Sense
_ * The test-lead range. - Lo and the object,
T assembly has a « When creating a is not connected
break or has been test-lead assembly correctly. « Connect the object
worn out. by yourself, use * The test-lead under measurement
* The present thicker and shorter assembly has a (battery) and the
measurement range | cables to reduce break orhas been | oqt.jead assembly
is inappropriate. wiring resistance. worn out. correctly.
» Route resistance is | * Do not ground .
excessively high. Objects%n dor SOURCE ROUTE |+ The wiring between (L)Jrsenanol;:?;c;ﬁgad
» The object under measurement. RESISTANCE Sourcg Hiand as:er\:bly ]
measurement ERROR the object under :
(battery) is measurement, or
grounded. Source Lo and
- the object, is not
The measured Select an appropriate connected correctly.
values exceeds the | measurement range. * The test-lead
displayable counts If [+OVER] or assembly has a
ranges. [-OVER] is displayed break or has been
even when the worn out.
maximum range is
used, the instrument
cannot be used for
_ |+OVERor - measurement on this
OVER object.
If either one is
displayed for
temperature
measurement,
the instrument
cannot be used for
measurement on this
object.
SENSE » The wiring between
CONTACT Sense Hi and
ERROR Sense Lo is not
_ connected correctly.
* The test-lead « Connect the object
assembly has a under measurement
break or has been (battery) and the
worn out. test-lead assembly
SOURCE « The wiring between | correctly.
CONTACT Source Hi and * Use an unbroken
ERROR Source Lo is not or unworn test-lead
B connected correctly, | @Ssembly.
* The test-lead
assembly has a
break or is worn
out.
SENSE The input-signal level | The instrument
OVERFLOW in the resistance cannot be used for

measuring circuitry
exceeds the
measurement range.

measurement on this
object.
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Black
EAS E IR
Red

 BIEREZRINR (Bit) 5MidLk.
* BEFARETE SR ERATNIH Lo

8 milnEE,
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| E = BABNBE SOURCE HI/SENSE HI - SOURCE
s (T'”&) LO/SENSE LO > ja]
EEFER ERER. SRE2. DC +120 V ("RRIZINZSH)
/81 E{ET 2000 m PrsEIRE AR - \
—— - - . SOURCE HI - SENSE HIZ g
FERREETEE 0\ C ’\;4%0 C. hFET80% RH DC +120 V (REEANST
(RREE) SOURCE LO - SENSE LOZd]
FRREEERE  -10°C ~ 50°C. )\ FETF80% RH DC £120 V (RAIAZ
(&BLER) SR AT DC +120 V
ERIRE =44 EN 61010 BE TMESIZE
EMC EN 61326 Class A it g BE 380 V
== THmER
FEEEEERE  AC 100 V ~ 240 V MEBE
(%@ﬁﬁ/ﬁ%?ﬁ%& +1 O% E"J EEE?EZEH) o EEBH (ﬁiiﬁjg EE;;‘@E"JW%B EE.IZH.)
ME BRIME © 50 Hz/60 Hz c EREBE (Rig BT R IGFEE)
T BE © 2500 V VRE (BIRAFRER)
- EIESERFA (1838 1Sz L Ho Ea )
BAIEINE ;40 VA G124 5P = Ao FapA + 1Ehteapa
(BT6065. BT6075) B TFRANEEENALRRER, NEEFRNIXTR (B) RS
EEIIEE (BEE) 14 W P,
(BT6065. BT6075) Rsourcern  SOURCE HI 54345 (3th) 2 sli0(E12s B pa
FAF 1 RIRAIE 220 V. Rsourcero SOURCE LO Sl (ith) 2 iagElskeaa
BIRSiZ 50 Hz N . -
3 mO Rz Reensern  SENSE HI S#lIRT & (f5t) 2 al#9EIR&EabE
S EE 7300 mA) Remselo  SENSE LO S#lizd % (eith) 2 isltEl8s ©apa
Hineit 9104 (23°C&#18)
EREmD STHERS B a# T&E D EXT. I/O
0 «LAN - — -
« RS-232C fEFREES D-sub 37 . HREEREAR (83K)
« USB (COM#&3t) BREEEEE #4-40 SeHlRLY
+USB (MEM#&3() (f£/ Z4006 U #) NPN/PNP (GEE3% /IR MO BINAE
*EXT. 1O FEENNSEFEHTIEE,
ExR FETFTRE (IPSHE) 43%~F, HH EXT. I/0 MODE {JitFF %188
FEPE UL IR E AR NPN PNP
SHIELD #F 2O4RER T TR SIEER L
(EZEEREAOEEF ) BB ER TR FTAR M
SMER~T #9215W x 88H x 313D mm ISO_SV it 5 Vit -5 Vit
g= #93.1 kg BN A S e THREESBA
(ZHEFREREEH)
o (24
= afRIEH 3% FAON : BZBENTFETF 1V (A
1Rpa 2 250V/1A/ FREFE ON 3714 mAGEE SEE)
WEF SOURCE HI/SENSE HI % N\ OFF : OPEN ({JBFEE% NTFZETF
(AP ARRIEiH) 100 pA/@iE)
LIRS SW1001. SW1002 it SrrEARAS RRFFERL R
HIEEIRZE BANEHBE . DC30V
EHERS-232C HEXT. /0 BAMHET : 50 mA/EE
FHimTaE SOURCE HI - SOURCE LO Zd : RERE N TETIV

15V max.

(REN. FrEREERE)
SENSE HI - SENSE LO zjg] :

+2 V max. (FaE)

(A% 50 mA)
NFEFEFO05V
(fAZL BRI 10 mA)
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I &R
il

WHEBE
THEREEE 5.0V05V
THEREEE -5.0V 05V
RARFHET . 100 mA
“ois .
S5RiPEt B, N2 B4 s
HEFEE !
SfEsE DC 50 V. AC 30 V rms.
AC 424V peakzt LA~

PEZE3
RixERD

MR ERAL
(EREERIR R\ O im 7 )

L2120 $HEMAL (4imFWEMA)

fERZER ERFER. SRE2.
EHREERT 2000 m

ERREESEE 0°C ~ 40°C. /M FZ&EF80% RH
CEBE4LE)

EFRCERESEE -10°C ~ 50°C. /NF%F80% RH
CEBE4LE)

SRR Z2M EN61010 AR

IMERST (2K) £91400 mm

BE #9190 g

i 9772-90 AiuRIRst

BABNER DC 2 A4

BABNBE DC +1000 V

IR ATEREE  DC +£1000 V
FitdEd sE 1500 V

MEiHF SOURCE HI. SOURCE LO.
SENSE HI. SENSE LO
7 GUARD i+

fEF R4 WL x2 3¢

R RmLE e

R E FATINET

REtiabE 2.5 mm

EFELIRFLE TNIREB O BELE). BiNEgirE

REHAZAR
9.15 9
w0
N
0]
S

B . mm

L2121 REMiAL% (4 5FWER)

{ERFER EREM. TRE2.
BB EETF 2000 m

FRREESTEE 0°C ~ 40°C. hFETF80% RH
(RBELEE)

ERRIEESEE -10°C ~ 50°C. /hF%EF80% RH
(RBELEE)

IMERST (2K) #31160 mm

B8 #4170 g

RARRNER DC 2 A &4

RARRNEBE DC +60 V

SR K EE DC +60 V

BE

M EimF SOURCE HI. SOURCE LO.
SENSE HI. SENSE LO
7 GUARD i#+

fER B W *x2 3¢

R RELIE EE

EIplEs S $0.3 mm ~ ¢5 mm

EELIRTFRIE TRiRER D BELEH . HHBEIFE

HEERED FTFF | *EHR$% 15,000 /% (23°C &E1H)

BXHEME, FERERRAH (FHR) -
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AJRERE -5 1E

1-1

BIRARIZRE
(FAattFE
o

AR,

— BHRIARREHNSEIRT.

— BN SEBRSRLTITRS.
— EREBFEFX (FHE) 879 ON.

B R e E SRR R
= 15HRIABRAEE,
(100 VV ~ 240 V. 50 Hz/60 Hz)

EE T,

- BFRETERITRE,

— BIERIPIZFIEONEY, MNRTE
ERURSTEIRBRIREIERIFE:, EME

UEN= b=

TRIQ L2 I ko

- RELABTFTRUBEFERN. TRF
REBTTEMREEE, F5HEE (IR
[E) SEEH HIOKI B B R BX R

1-2

TREHITIRHE
1#1Fo

B TIRRBIE.
— BRI,

RFZIBRTS,
— BRRRIZIERS.

1-3

FETRAELS
Fo

tbiR2szhRe) OFF,
— 51 IMAEIR 7 ON,
RAETNEER, BRERHAEER,

1-4

KA S

Ho

REHRFEIRELT OFF T,
— B INAEIR 7 ON,

HEFIRELTF OFF RE.
— 15K ThEEIR 7 ONo

IS E R K
RIS ER)\

TREERNE LEERISFTE,

BEXMENBR

No.

A

AJ RERE - HE T

21

MEERBST
MiEo

URE LRI 7ERIT T IR,
= HERTRMEFE, HEFMHITHE
=Fo

* IRIERFRNERT, BEMRLAR
ST

 IRIESEFRNERTS, BERNNR (B
) BiAEEERNELSEE,

 IRIESEFRNERTS, HERNNR (B
) BinEEREEN Y WEES5EE,
1. A—RE L FENENE

RHERNEIF BRI,
— BRI SRFHITHER AT,

ZBERUERI ST R IER.
— EFRTRNEFE, HENRKNS
BER AR SR,

 IRIESEFRNERTS, HENIRLRIAR
S5BE,

 IRIBELFRVERTS, BHERNNR (B
) BiaEEERNELSEE,

 IRIBELFRVERTS, BHERNNR (B
) AinErEREeEn Y NEES5EE.
1. A—RE L FENBENEF

RHRNEF BRI,
— BRI S RN Z@ERVERI KN ERE
ENEEI SRRy
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No. BE BT B R - {55
SEIS L AR LB S BBIR,
- HEFHTES, REBFRNSE
BRI TTAE.
- BRIBIIFNBRE, BENRLH
AR SEE,
SRR,
—> 3%4/)\ SENSE HI 5 SENSE LO#
BT R AR B R,
—> %48/ SOURCE HI5 SOURCE
LO HIER AT PR BT ER TR,
- BRIREREARBIA AR R B
(X) B Eit, BEERERENENR,
ETERAERTAL, LIRS ReE
11 (X) BN
N EENECETS
- - BRI E T,
0o | MEBEFR | jReT4E57F SENSE 5 SOURCE
o BOBRLE
- EEIRAH, RS (ERE
% =iEh, FHTIENESEIN).
BT AL MR R IR B
- BERIREM — ST S
(SHIELDi®%+) Eo
- BRI R
B R T e
- BESETLRNZ EHTIE.
WS (5t) B FB AT & o
- B RE BB,
BT RIS (X) Bk
- BEERERIENE .
SRIEREREE E R,
- B R A S E
HFRATREEENEmIA, HS
B E RN\ DA E R,
—> 842/ SENSE HI 5 SENSE LOF
FRBYERER E R
Régrsyg | — ¥4/ SOURCE HI5 SOURCE
23 | & LO MR AR OFF BRE AR

gEanE, ERIARE,
— BUEMRRRAERTETES. Bl
E’J/J”J HAFHAERSN, TEHT
A, BIFECL FERITHITE R K Fo

BXEXT. /ORIHE

No. &

AR RE 181

3-1 | REFIEM,

oA EXT. /OIS BHEIR, (X8R
BEXT. /IO ERMWIN. OUTS
EHIBE AR,
— BERHIAEXT. /10,
o EiInER
« 5HRS
*1ISO_COMimFHIALLL
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o 1 (ST EREEEBAR) =41
(FE2BEEH)
o EIEHIZS L
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FRERTRIGE

ARERRIZE
- IFRAMEMEISE, ANERKIE
%Hj‘; Z—Lﬁ TRIG 11:1 ?L?iﬁiko
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TRIG =2 # OFF Aja)45,
— EHROFF BHEIATZET 1 ms.
. FRTF AR E R
3.3 ;;W*/\E s ETELOAD ESHIRELOAD 2
° EEHITEAR IR
MEEHRWEHBY, BEHIANO.3-2,
KHEIEOM -
34 | es EENE.
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BxENEE

NREAE N M, NaRFOHEITEEHIA

No.

A RERE - HE T

No.

Al

FIRERE—#ETE

B4R RN

(2 [REMOTE] &)

KRIEHEZPC. PLCHINBIRER S RN

#50

— JBIAEIZRE N

- BERIAMEORE RS IER.

— FRAUSBH, BEEHISEHRLER
g

— fEE RS-232CH, BFERARY %,

— BHIAEFIEEHN COMIROR S,

— BEEEHISENETNRRIAT RN
FIBINERE,

(£ "[REMOTE] &)
FRIBRL,

— BRI BIE FR 1o

(BHE LAN E#230942 8 LED JRKAY)
MY B IEHIR BBV IRAR &,

— BEERR.

LAN FB45 sk FE i Ry IE e 2R T 4o

— TBERRETLR L,
REEREOBIREFERE LAN,

— HEE LAN,

(BHELANEZSREELED =)

LANIRE (IP #thik. FRI#ES. BAIARIX.

HORwS) REHEIR.

- FHITERILANIRE, B ANEE
5EHig&R LAN R EIRNEE,

4-2

AREHEIR,

(BRep<HIRAT)

CES N B R=w: NG NGy I

— BRIAGBLHIHE, (THEHXx20H)

- BENEREERNGL EMRMES
wor

— fFFARS-232CHY, EFEHIETHIEEN
BRI A N EEHETERE,

*1

(BTRHITHIRET)

mYHNFFRIER, ERETHNEA

HITE PR,

Bl R EBIFARENIRAONEY, &
X :READ? 83 %

— BRIAS LRI,

*1

(REBHIEIRET)

L IHIEX RS EZYERan
Bl . BIEXHEHEIR

:SAMP: SPEED SLOW3

— BRIAS LIS,

*1

LR,

1. BMANEFX (1460 F) i@t
- EREERBRNFNEZAES
o
) - shi&feim *orC? — & W17 BB
t, SER%RTHS,
ERIRNEPAE I,

4-3

R [E X E
HIMERL,

(F @RS EETIREATTIRIA, BIMRAT)

EFHEIR.

— HAMNERE SN EIGHIMA, EH
INEFBIZWED Do
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%:tﬂti;uzr No. B FH RhIBF5 %
340 |DCV MEBEBRIERN | F8EERZEIR,
ETXERBIREN, FERINHEIE, ES5HEE (RIEE) 3& Calibration BERER. FINR | BEEREE,
AT HIOKIE B REX R, failed IREMSHSADE
a2z @ik %
No. Ex =S| WIB75 % 2 SA(VRRAt
100 | Command YRR ERNEN o,
error LI, 341 | Panel load B4HEZEERH |-
200 | Execution error | K& F AN 23T B AD SIS failed N=HITHIBR, Fit
LIRS, B FEEHTEIRIEN
220 | Parameter YHNBIEXFRE 342 |Panel save AIRIZEMERS | BEETZBIRN,
error b NE OGRS IV failed ADEfIBZEINE | EDEEE,
252 | Missing media | R8I U, BEBIFEBIEH MERERE, HHN
USB COM %h, =8 BEEWME, EHLLFR
EAUR, BEHTTERRTE.
257 | File name error | Bf£/E 000 ~ 1992 360 | Communication | #fH RS-232CEt &
2 ARG, IBEARS T HER error EBNEIR,
258 | File access USRI TE, |« BRFAT324803d 361 |Rs232c Parity | RS-232CH1% | &EMIARS-232CHY
error o UBREMEE, U Z# T8 o error EFBEIR. BRIEE,
 EEARREHE 362 | Rs232¢ fFFARS-232CHitk | EREBREREZ G
B U £ Framing error | 4iisgig, B,
315 |Setting backup |+ BE#AH K2 EERE | FEERZEBIZN, 363 |Rs232c fEARS-232CHY %
lost oY, REBEXWY | IFEHBIE, Overrun error | 4BREEIR.
A 1o 373 | USB over- URBEFERREY
* FRAM #E3151F, current ME Eo ERHUE,
330 | Self-test failed |HiTBEKG, ZEHE |ERIGERETH detected
%o P REEEE. 390 |ROM ERROR | ROM %R tF
335 | Adjust failed EERIEBEENE |- BEFRIERMEN (BRI o
ERBENEEE R REIANES POWER .
HIAESEE, o 391 SUPPLY EE\;}EEE%E‘&E&%
- MRS, | - FEARITESFR ERROR (D)«
%;ﬁm;ﬂ”ﬁté&o 392 FAN ERROR m%$m$§
339 |ACR EEAERENIMEE | EERANERFH (1Y 8475 .
Calibration RiEH. MEHRFLE | 1TRNIRE TR, 393 FPGA ERROR FPGAFRizfE 1%%*%1@:5%0
failed BREIN, ZAIMKRE | FEERZEIREN, (VSRS
%‘ﬁ'ﬁ%éﬂl‘—ﬁ A/D Bt | EREEBE 304 | FRAM ERROR | FRAMRiE(E
%jZIEﬂE’\JJEﬁL?y‘:EE (Y 5e80E)
[;: AARBERER 395 |[NO FACT ADJ | iHEsSuRER IR
ERROR (1 E3HE) o
396 |FACT ADJ THEEEUBWAR IR
ERROR (1 E3HZ) o
400 | Query error RIS FReERE | BIAHEIZMEK
WBVIRES, ENAEE | o
RRML(E o
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No. 2R S| RIBFE No. B ELES| WIBF %
ETRERERARRERS |« B EFIEZEENNT SENSE ROUTE |+ SENSE HI - #l
ME o %R (i) S5tk RESISTANCE IR (BH) ZiEsg
o WMSTR (BBA) 5 |« IBFEARMTEZER ERROR SENSE LO - #m
ML B0EZERIE BRI 4% ) IR (BH) ZiEx
fao c FIRAEHENER. EHEE, o 5 IERIE RS
- === o MIREMTEHER, |« BHINNILEEER o MM ASER. | & (Bith) 5it,
- EEFEY, T, EMEHERE SOURCE « SOURCE HI -# |« BfERAKREEEER
* [EIEREBFRIE Ko ficsk, B&{RACLEER ROUTE TSR (BBsth) zia] | EEMRAIIR L.
< WURR (BB 2 | BH RESISTANCE 5t SOURCE LO -
Hit, * BDRHRNITR " |ERROR WK (FB3th) =
(Fa3th) $#3h, 181558 W,
MEEBHETRITE | HRAEBNER. o ML TR S EER
BEE, BfERRAEED
S2/R[+OVER] 5
; Tg\)’:;ﬁ [-OVER] ", %%
JERARNERFHITIE,
WRERE, NFREE
FIBZAN R HITNE,
SENSE « SENSE HI -
CONTACT SENSE LO z gl
" |ERROR B L, * B EHRIEZEE T
MRAMARER. | R (Bt S5WitL.
SOURCE + SOURCE HI - < EfERRMSE R
CONTACT SOURCE LOZja | EREIMtL,
" |ERROR B Y,
o M LR M LR s EE R
SENSE FBRIEMIEBERAEE | REeF BARNESHTT
- | OVERFLOW NESBEFBHNE | ML,
SENSE BN EBREAPNGE ED X T REIR
OVERFLOW ANESBEBHNE TRV,
(Too Large SEE (B B4 | » BSOURCE HI S
Loop of SHERFE@EmIE | SOURCE LOZ[E]
" | Wiring) K)o MBS R BOTRBS
« HSENSE HI5
SENSE LO Zjasy
FC LR R BV ER B
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L2100
mY 2l

DC 1000 V

DC2A

1.4 m

L2120
m els

DC 1000 V

DC2A

1.4 m

L2121

-
2y 2l

DC60OV

DC2A

1.2m

9772-90

Met gl

(L2100, L2120 MEt
nHE)

Z5038

SR eSS

(L2100, L2120 &)

74006
USB o=z

L9510
USB #0|&
(TYPEA-C)

Tm

9642
LAN #0|&

L9637
RS-232C #0|&2

(9pin — 9pin, A=A)
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UTo| D402 EMO| JH5BHH, QUEHO|AT SAL)N HHE{2] A
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