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Digital Scaling Panel Meter
A5 -08-
AC Current MeasuementUnit (AVG)User s Manual

Thank you for purchasing our Digital Scaling Panel Meter (A5@@€ies).

This manual describes how to handle and connect tiigoduct

If the product has a communication function, please downlcatt read

the communication users manual from our website.
(https://www.watanabe electric.co.jp/en/)

SUPPLIED ITEMS

Meter 1 unit

Mounting bracket (installed) 2 pieces

Mounting bracket fixing screws (installed) 2 pieces

Power terminal (installed) 1 piece (2P)

Input terminal (installed) 1 piece (5P)

External control terminal (installed) 1 piece (4P)

Comparisoroutput terminal (installed*) 1 piece (8P) * When optional output is selected
Analog output terminal (installed*) 1 piece (3P) * When optional output is selected
Unit label 1 sheet

User s manual (this manual) 1 part

. BEFOREUSINGTHE PRODUCT
. ModelCodes

Please make sure that the product you receive matches the model ced# your order.

1 yn o 2 Z"~ Zv

g€l 3| 8|12|8|¢% g
Bl &5 28|~z
g | = g =l
& g g
A5 A5000series
1 100to 240VAC  10%
2 9 to 60VDC
1 Singledisplay
2 Multi- display
0 None
1 Comparisoroutputs
2 Analogoutput
3 RS- 232C communication
4 RS- 485 communication
5 Comparison outpu + Analog output
6 Comparison output + Analog output + R$232C communication
7 Comparison output + Analog output + RS$485 communication
01 DC voltage measuremertt 99.99mV)
02 DC voltage measurement 999.9mV/ 9.999V/ 99.99V/ 600V)
03 DC current measurement 9.999mA/ 99.99mA/ 999.9mA)
04 AC voltage measurementAverage)(99.99mVv/999.9mV/9.999V)
05 AC voltage measurementAyverage)(99.99v/600V)
06 AC voltage measuremenfTfue RMS)(99.99mV/999.9mV/9.999V)
07 AC voltage measuremenfTfue RMS)(99.99V/600V)
08 AC current measurement4verage)(9.999mA/99.99mA/999.9mA)
09 AC high current measurementAyverage)(5A)
10 AC current measurementTrue RMS)(9.999mA/99.99mA/999.9mA)
11 AC highcurrent measurementTrue RMS)(5A)
12 Resistance measurement
13 Thermocouplemeasurement
14 Resistance temperature detector measurement
15 Frequency measuremenQpen Collector, Logic, Magnetic)
16 Frequency measurementifput 50V to 500Vrms)
17 Load cell measurementSrain gauge)
18 Process signal measurement (1 to 5V/4 to 20mA)
R1 Standard
S1 Custom

* If the comparisonoutput is not selected for the above product models, the HI, GO, and LO judgmiexlicaiors
(Lamps) will notturns on

. PRECAUTIONS FOR USE

. Environments andConditions ofUse

Please do not use the product under the followirgrcumstances.
It might cause malfunctions and shortening the life.
1) Ambient temperature of out oD to 50
2) Ambient humidity of out of 35 to 85%, or freezing condensing
3) High dust or metallic powder leve
(Storing in a dustproof chassis and a countermeasure against heat dissipation are required.)
4) Environment of corrosive gas, salty air or oily smake
5) Environment of much vibration or impact
6) Environment of rain or water dropsExcept the front panel)
7) Environment of strong electromagnetic field or much exogenous noise

Conditions of use
1) Please use this equipment at an altitude of up to 2000 m.
2) This equipment is compliant with installation Category Il and Pollution Degree 2
environment.

/I WARNING
Do not use this product as a part of equipment which aimed at life maintenance of hum
bodies.

Please avoid usagesf this product which bring physical accident or property damage wh
it breaks down.

/I\ CAUTION
Please avoid live line workdt may cause an electric shock, troubles or a burnout of th
product by the short circuit or a fire.

Paying attention to the circuit diagram, connect wires to this product carefully. An
inappropriate connection may cause troubles of the product, a fire or an electric shock.
Please use the power supply voltage, input and load within the specification range.
Otherwise, it may result in a fireglectrical shock, or malfunction.

Never attempt to disassemble or modify this product. It may cause a breakdown, an elec|
shock or a fire.

This product is a precision measuring instrument. Please be careful not to add the strong
shock to this product by falls and so on.

Please use wire which has appropriate specifications. Inappropriate wire may cause a fir
because of heatgeneration.

After tightening screws, confirm that the screws do not loosen. A looseness of screws mjq
cause a malfunction of the product, a fire or an electric shock.

An excessive tightening of screws may damage terminals or screws. A gagitening of
screws may cause a malfunction of the product, a fire or an electric shock.

This product is a generalpurpose product for general industrial use. Please take safety
measures to prevent danger in the unlikely event that this product breaks down or an
abnormality occurs due to external factors.

. Installation andConnection

1) Please read this manual carefully before setting and connecting, be performed by
person having a specialized technique.
The insulation class of this product is as shown by the figure below. Please confirn
that the insulation class satisfies a use condition prior to setting.

[——Reinforcedinsulation [ JBasiclnsulation =--____3 Fundional Insulation
Analogoutput
AC Input/ RS 232C
power Externalcontrol inputs /RS-485
Comparisoroutputs
Analogoutput
DC Input/ RS 232C
power Externalcontrol inputs /RS- 485
Comparisoroutputs

2) Do not wire the power supply line, input signal lines and output signal lines near nc
sources or relay drive lines.

3) Do not bundle the line with noise generating lines or storehem in the same duct, as
this may cause malfunction.

4) This product works functionally normally right after power activation, but requires 3
minutes warming to satisfy all performance requirements.

. DIMENSION®F CUTTINGPANEL

Panel cut dimensions are as shown by the figure below.

457386

70 min.

i i
i i
1 1
i 120 min. i (mm)
I |
\ \

. PANEL MOUNTING METHOD

When mounting the unit on a panel, remove the two mounting brackets on the sides of the case.
Insert it from the front of the panel andfix it with the mounting bracket from the rear of the
panel Gee the diagram below).

| Mounting bracket |

Fixing screw

Recommended tightening torque: 0.39 to 0.49
Recommended panel thickness: 0.8to 5 m

. CONNECTING TERMINALS

. TerminalArrangements

) Serialcommunication Analogoutput
Comparisoroutputs /
= — y —
@ (12 13 14 15 1€ 17 18 18Y 2¢ 2z V24 25 26\@
2p 20
(oo o oo oo JTTo--
i 21 23

D ®
- \@

Input (The shape depend!on the specific\< Power

ati External contrds
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. Wiring toRemovableScrew TerminalBlock

Except for analog output (2P, 4/5P, 8P)
Use a flat head screwdriver to turn thescrew and open the wire insertion hole.
(Compatible flat head screwdriver: M2.5 (PH1 thickness of 0.6mm x width of 3.5mm))
Insert the wire into the wire hols and close the hols by turning the screw with a screwdrive
(Applicable wire: Single wire AWG2&, Stranded wire AWG3Q2 Stripping length: 78mm)
Recommended tightening torque: 0.55N

Analog output(3P)
Use a flat head screwdriver to turn the screw and opethe wire insertion hole.
(Compatible flat head screwdriver: M2 (PHiBicknessof 0.4mmx width of 2.5mn))
Insert the wires into the wire holes and closthe holesby turning the screws witha screwdriver.
(Applicable wire: Single wire AWG28!, Stranded wire AWG284  Stripping length: 78mm)
Recommended tightening torque: 0.22N

* When inserting two wires into the above termisaplease use wires of the same material and diame

. TerminalDescription

. Input Signab
Terminals Name Description
1 23 Input terminal for range23 (9.999mA)
2 24 Input terminal for range24 (99.99mA)
3 25 Input terminal for range 25 (999.9mA)
4 LO Common input terminal
5 LO Common input terminal
. ExternalControls
Terminals Name Description
<Wiring example 5 HOLD Hold function control terminal
S Eﬁa.bled when shorted with COM(Q) terminal
7 Dz Digital Zerofunction control terminal
Enabled when shorted with COM(9) terminal
- 8 PH Peak hold functioncontrol terminal
Enabled when shorted with COM(9) terminal
9 COM External control common terminal
. Power
= Terminals Name Description
10 POWER | Power terminalWithout polarity for both ACandDC)
11 POWER | Power terminal\Without polarity for both ACandDC)

. ComparisonQutputs (Optional Output Mode)

Terminals | Name Description
12 LO-b LO output terminal(b- contact) (ON when LO is off)
13 LO-c Common terminafor LO output (Common)
14 LO-a LO output terminal(a- contact) (ON when LO is lit)
15 GO-c Common terminal for GO output  (Common)
16 GO-a | GO output terminal(a- contact) (ON when GO is lit)
17 Hl-b HI output terminal(b- contact) (ONwhenHl is off)
18 Hl-c Common terminal for Hbutput (Common)
19 Hl-a HI output terminal(a- contact) (ON wherHl islit)

<Internal circuit of relay contact>

™S - 5N

. Serial Communication(ModularJack: RJ14 6 pole 4 core)

20 21 22 23
L

9-PIN D sub (female)

Pin Signal Pin Signal

2 RXD 4— 21 TXD
3 TXD —_— ) 20 RXD
5 SG 23 SG
7

8

RTS - |

CTS --' *Short circuit at connector

* The host side CTS and RTS terminals connection is a typical example of a connection for hardw
control. Please check with the system designer for details before making the connection.

<RS 485 connection example>

_,|Rs232C = = =
IRS-485 b ¢ [ [ ) E %
<+ converter )
A\ 00BN \ ==

shield

Y

OOBEN\ ==

If these lines are likely to be affected
by noise or the like, use shielded wire

NV

OOBEN\ 55

s EryNEE

* To enable the termination resistor, shortircuit terminals 21 and 22.

. AnalogOutput (Optional Output Mode)

Terminals Name Description
24 COM Common terminal for analog output
(GND for output circuit)
25 A-OUT Current output terminal (4 to 20mA)
26 V-OUT Voltage output terminal (01V, 010V, £5V)

/I\CAUTION ‘
By changing the analogutput type (Voltage,Current) setting, the terminal to be connected
will also change. )

. COMPONENTS AND THEIR FUNCTION

The front panel design differs depending on the display unit selected

SingleDisplay Multi- Display

(Optional Output Mode)
RS 232C
Terminals | Name Description Main functions
20 RXD | RS 232C receie dataterminal Name Duringmeasurement Duringparametersetup
g T’\i( g gf:cizir?::;r::ig?e?r:ﬁg; nal Maindisplay Ind?cat_es the measure_d value. ) Indicates information on
- — - Indication of contents in eachmonitor  |the parameter to be set.
23 SG Cqmrr_wn_ terminal for communication function mode
(Circuit signal GND) Judgment HI | Indication of the judgment result
indicators (Lights up when HI judgment valueMeasured value)
RS 485 __ GO | Indicationof the judgment result (Lights up when LO judgment value
Terminals | Name | Description Measured value  Hl judgment value)
20 + RS- 485 non-inverting signal(+) LO | Indicationof the judgment result
21 - RS- 485 invering signal(-) (Lights up when measured value < LiGdgment value)
22 TERM | RS 485 termination resistoterminal Function PH [ Tums on when each holds (PH, VH, PVH) are ON.
23 SG Common terminal for communication function indicators DZ | Turns onwhen Digital Zero is ON
(Circuit signal GND) ME | Turns onwhen Digital Zerobackup is ON
* If terminals 21 and 22 are shorted, a 200 termination resistor RE | Turns onwhen remotely controlled via communication
will be enabled. Sub display 1 Indication of HI side judgment value
/L\CAUT'ON gl'op r?ght 7 SEG) Ind?cat?on of item _in e_ach monitor mode.
. . e " . L . ub display 2 Indication of LO side judgment value.
Do not wire a shield to the "SG" terminal of the instrument. Communication may not be possmle.] (Bottom right 7SEG) | Indication ofcontentsin each monitor mode.
. Enter key Used when changes modes Return to measurement
<RS 232C connection example> Change from monitor mode to comparison judgment value indicatof
13 1 20 21 22 2t Changes to measured value indicator when in single display
I Modekey Used wherchangesmodes Selects the item to be set
Used to turn "Digital Zeré ON OFF.
25 14 Shift key Changs to the shift function setup Change selected digit
25 PIND-sub (female) Changs to HI judgment valuendicator.
Changesmonitor mode (Press and hold for about 1 seconil
Pin Signal Pin Signal Changeso parameter confirmation modé(E) + ())
2 TXD —_——» 20 RXD Incrementkey Used whemhanggsnodes. Changs the value or »
3 RXD < 21 TXD Used totumn _Dlgltal Zero ON OFF content of the selected digit
4 RTS - Reset n monitor m ode of (Increment for values)
| o max/min/(max- min)/Input.
5 CTs -- '* Short circuit at connector (Press and hold for about Becond)
7 SG 23 SG

*  Monitor mode Indicates input value/max value/min value/(max valuemin value)
* The judgment indicators turns on only when th@mparison output is provided.

IM-1042-02
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. PARAMETER SETUP

. ParameterList and

Default Settings

A . - A The mark in the table indicates a standard feature. The mark indicates that the feature is not available
- Dlﬁerences InDlsplayUnltS depending on the optional output specifications.
. S|ng|eD|3p|ay Indicatior] Name Default [ Input | Output
08 0 1 2 3 4 5 6 7
(23-25) | | | | |
Condition data (COND)
> PVH Peak holdsetup PH
RANG [ Measurement range sap 25
AVG Number of averging 1
MAV Number of moving avege setup | OFF
S.WD Step wide seup 1
Parameter name Setup contents BLNK Indicationblank setup OFF
o . B . BAUD | Baudrate setup (bps) 9600
* When the parameter name isdicated pressing the Mode key (Mhakes itswitch to the DATA | Data length Seip L =
parameter content display. P.BIT__| Parity bit setup E
* When the parameter contents aridicated pressing the Mode key (Mhakes itswitch to S.BIT [ Stop bit setup 2
the next parameter. T- Delimitersetup CR,LF
* If no key is pressed for 8 seconds while the parameter contentiiwicated the indicafion ADR__ | Device|D setup (address) 00
will return to the parameter name AQUT | Analogoutput type setup 0-1
. B.UP Digital zero backup setup OFF
LINE Linearizationsetup CLR
. Mult D|sp|ay PON | Power on delaysetup OFF
PRO Protection setup OFF
U-NO | Unit numberindicationsetup ON
Comparator data (COM)
S-HI HI side judgment valusetup 1000
P H YiH S-LO [ LO side judgment valusetup 500
H-HI HI side hysteresissetup 0
mhs @ H-LO LO side hysteresissetup 0
Scaling data (MET)
FSC Full scaleindicationvalue setup 9999
Setup contens Parametername FIN Full scale input valuesetup 9999
% . P OFS Offset indicationvalue setup 0
Pressing the Mode keyM), indicates the next parameter. oN Offset input valuesetup 5
AOHI Analog output Hindicationsetup | 9999
. Parameter Groups AOLO | Analog output LOindicationsetup | 0
Each parameter group is as shown in the table below. DEP__| Decimal point positiorsetup none,
— Linearization data (LINE)
Indication| Groupname Contents N I Too+1 I I I I I I I I
COND |Condition Data Parameters related to basic operationgach function and Shitt data
optional funct|on§ such as measurement range, power supply SHE__| Shift datasetup To T I T T T T I I I
frequency sampling rate, etc. Options (OPT)
COM Comparator Data Parameters related tocomparison operations such as HI/LO LCUT [ Lowcutvaluesetup 99
comparison judgment values and hysteresedc. M_HI__| Comparison output Htest OFF
MET Scaling Data Parameters for setting of orrelation between input signal and M_GO | Comparison output GQest OFF
reading readingand analog output, etc. M_LO | Comparison output LQest OFF
LINE Linearized Data Parametes related to the linearization M_AO | Analogoutput test OFF
(Correcting linearity function. TREC | Communication reception test REC
OPT Option Parameters for option settings. TSND | Communication transmission tesf TEST
INIT Initialization NO

. ParameterSetting Flow

Measurement

—lLlcn

[T OgkLD

Conditio

n DatCamparato

at@caling atlaLi neari zatfidn

Press the Enter key tosavesthe data and returrs to measuremenimode
(Data are backed up witEEPROM even when the power is turned 9ff

* The diagram showshe case of multi- display, but it is the same in singldisplay.
* Some menus may not bendicated depending on the specifications.
* When pressing keysimultaneously, press the left key while pressing the other key.

/\CAUTION

Even if you cycle through the parameters, the data will not be saved, so be sure to press the
Enter key to saves the data.

. Details of Each Parameter

indicatio] Name [ Parameter setting details [ Default
Condition Data
PVH Peak holdsetup PH (max) i VH (min) i PVH (maxmin) PH
RANG | Measurement range setup 23 24 P25 25
AVG Number of averaigpg ltime: 2 4 8 10 20 40 80 |1
MAV Number of moving averagsetu OFF i2timesi 4 | 6 16 : 32 OFF
S.WD_| Step widesetup 1 (1 digit) 2 (2 digis) 5 (5 digis) 0 (10 digis) 1
BLANK | Indicationblanksetup OFF(bright) :B-3 iB-2
BAUD | Baud ratesetup (bps) 9600 : 4800
DATA | Data lengthsetup 7 (7bit)
P.BIT | Parity bit setup E (even)
S.BIT_| Stop bit setup 2 (2bit)
T- Delimiter Setups CR.LF i CR CR.LF
ADR Device IDsetup (address) 01t099 * Please do not duplicate within the same netwark | 00
A.OUT | Analogoutput type setup OFF i0 1(\W)io 5(V) i 420(mA) [0-1
B.UP Digital zero backupsetups OFF OFF
LINE | Linearizationsetup OFF : Selectable when linearization data is set CLR
PON Power on delaysetup OFF 1to 30 OFF
PRO Protection setup OFF ON OFF
U-NO | Uni number indicatiorsetup OFF ON ON
Comparator data
S-HI HI side judgment valusetup -9999 to 9999 1000
S-LO [ LO side judgment valusetup -9999 to 9999 500
H-HI HI side hysteresissetup 0 to 999 0
H-LO | LO side hysteresissetup 0 to 999 0
Scaling data
FSC Full scaleindicationvaluesetup | 0to 9999 *2 9999
FIN Full scale input valuesetup 0109999 *2 9999
OFS Offset indicationvalue setup 009999 *2 0
OIN Offset input valuesetup 009999 *2 0
AOHI [ Analog output HI indication sety -9999 to 9999 9999
AOLO | Analog output LO indication sety - 9999 to 9999 0
DEP Decimal point position setup none i none
Lineariation data
LINE [ [*1
Shift data
SHF__| Shift data setup [ [o
Options (OPT)
LCUT | Low cut value setip 0 to 9999 99
M_HI Comparison output Htest OFF ON OFF
M_GO | Comparison output GQest OFF ON OFF
M_LO | Comparison output LQest OFF ON OFF
M_AO | Analogoutput test OFF [ ON__ [ 0(%) i 25(%)i 50 (%) 75 (%)} 100 (%) OFF
TREC [ Communication reception test | REC REC
TSND_[ Communication transmission te TEST  END TEST
INIT Initialization NO YES NO
*1 No linearization data is set as the default value.
*2 Pleaseset these scaling data on the + side.

If these are set on the side, the

indication will not work correctly.

* Turn on the power while holding down all operation keys (E, M,
LED turns off to reset all data to thedefaultvalues. This has the same function adnitialization the options.

IM-1042-02
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. How to Set Condition Data
* Items marked with * may not beindicateddepending on the optionalutput specifications,

B ™

cond

T

| 25

T [ 1a%

]

T |Eed

oFFly BLnP

U gAeA

A 4
| Elesz F'.b%@
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. Example ofCondition Data Setup
The following is an example of the settings. The other parameters can be set in the same way.

<Moving average counts setting> How to set the moving average count sto 4.

12348 123y

During measurement, press the Mode key wt
pressing the Enter key.

Press the Mode key several times to switch t
the Moving Average (MAV) setting.

For single display, press the Mode key to
indicates the parameter contents.

Press theIncrement key several times to set i
to "4".

Press the Enter key to return to themeasurement
(Press the mode key before pressing the entt

4 - ]
key to switch to the following parameters.
l’E _:l' L’ HE :E 3 Lf If the power is turned off before returning to

measurement operation, the setting will not be mad

*

* This function allows you to obtain ltering effect without slowing down the sampling rai
* Increasing the number of moving averages increases the filtering effect, but it alsc
slows down the response to transient changes in the input signal.

<Indication blank setup> How to set the display blank to "B -1".

During measurement, press the Mode key wt
pressing the Enter key.

Press the Mode key several times to switch t
the Indication blank (BLNK).

For single display, press the Mode key to
indicates the parameter contents.

Press the Increment key several times to set
to B-1.

Press the Enter key to return to themeasurement
(Press the mode key before pressing the entt
key to switch to the following parameter.

If the power is turned off before returning to
measurement operation, the parameter is not set.

*

* When the indication blank function is ON, theain display and sub display(iti- display

(During parameter setup, the display blank function is turned off and the indication is turjy
OFF(bright, B-3 B-2 B- 1 (dark) ON ¢urn off)

Example

. How to Set ScalingData

. Exampleof ReadingValue Scaling Setup

We want to change reading value from 00.00 to 50.00
when our input signal changes from 0 to 1A.

Reading Full scale indication value (FSC)
Full scale input value (FIN)

1.00
0.00

[oa0.02A 1~ Input

* Range 25 of AC current measuring unit (range 23 ~ 25) is used.

: 5000
. 9999
Offset indication value (OFS) :
Offset input value (OIN)
Decimal point (DEP)

0

2 0
: The place of 102is lit

Xln case of indication up to 99digit,
the reading value is fixed on 0.

IM-1042-02
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Example ofAnalogOutput Scaling Setup . Exampleof ScalingSetup
(With AnalogOutput)
Configurathg example
* For analog output scaling, set the reading value when the max output value output value ) .
(1V/10V/5V/20mA) is output to "AOHI", and set the reading value when the min iﬁ!\fsg‘:&?ﬁ&ﬁ';’%‘ﬂ:ﬁon value 26%000
(0V/1V/4mA) is output to "AOLO". Decimalpoint 10 digit

* Valuesoutside the setting range will not beutput correctly.
* Reverse slope scaling is also possible. (Setting example 2)

Example 1

We want to set the analog output from to 20mAwhen reading value changesto 5000

Output

20mA

4mA

Analog output HI indication (AQHI) : 5000
Analog output LO indication (AOLO): 0

Display

Example 2

We want to set the analog output from 0 to 10V when reading value changes 200:2&0.0.

Qutput
- 10V
Analog output HI indication (AOHI) : ~2000
Analog output LO indication (AOLO) : 2000
; " Display
-2000 0 2000

. TeachFunction Direct Setup)

* This function set the fult scale input value (FIN) and the offset input value (OIN)

directly, by using and reflecting current actual input value.
Examplebelow: If you input 9.000mA in the 9999mArange, it willbe readng 9000.

When you return to the originaleading the indicated value will be
indicated as the setting value.

9ggo/ s
|

NEE

-

cnd%

9999

[al’\
8000
=

> }
|

™)
y
r HH%
L ok|n

o K|

[
V .
HEEE At 1ImA input
| ] 10553 1

* To activate the setting, press the Enter key.

* If the input actual value is out of range (OL), "Err" will béndicated and the original

value will revert after 2 seconds.
* The normal scaling setting operation is explained in the next sectiorv74.

During measurement, press the Mode key while
pressing the Enter key.

Press the Shift key several times to switch to the
Scaling Data Menu (MET).

Press the Mode key several times to select the
parameter you want to set.

For single display, press the Mode key to indicates t|
parameter contents.
(The same applies to the following.)

*

Shift key (Change digit) andncrement key Change
value) change the setting value. (Example: 5000)
The decimal point of theselected digit will flash.

Press the Mode key toswitch to the next parameter.

Press the Mode key toswitch to the next parameter.
To set up, do the same as in step , Set the value.

*

Shift key (Change digit) andncrement key Change
value) change the setting value. (Example: 5000)
The decimal point of the selected digit will flash.

Press the Mode key toswitch to the next parameter.

Press the Mode key toswitch to the next parameter.
To set up, do the same as istep . Set the value.

*

Use the Shift key (Change digits) to change the
setting value. (Example: 10digit)
The decimal point of the selected digit will flash.

*

Press the Enter key to return to the measurement.
(If you press theMode key before pressing th&nter
key, switch to thenext parameter)

If the power is turned off before returning to
measurement operation, the parameter is not set.

IM-1042-02
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. ComparatorData (\Wth ComparisonOutput)

. Action of The Judgment
<Example 1>
HI sidejudgmentvalue 900
HI hysteresis value [o]
LO sidejudgmentvalue 300
LO hysteresisvalue 0
Readingvalue
HI sidejudgmentvalue
1000
900 - ————l -
500 +
300 | - —— o=
LO sidejudgmentvalue
0
wdgment - Go M lco| Lo G0
<Example 2>
HI sidejudgmentvalue 900
HI hysteresis value 200
LO sidejudgmentvalue 300
LO hysteresisvalue 150

Te/adlng valu HI sidejudgmentvalue

HI side hysteresis range

LO side hysteresis rang

LO sidejudgment

value
Gt LO . GO

* The settingconditions are:
LO side judgment value < HI side judgment value

1
1
|
1

Judgment | GO l Hi

ErT]HY EFF

-LO) + (H -HI)]
- Hl side hysteresis [(S -HI)- (H-HI]
If the aboveconditions are not met, an error will bendicaied.
If an error isindicated, the setting will automatically return to the HI side judgment value setting (8) and
you will need todo setup again using appropriajgdgmentvalues.

. Exampleof ComparatorData Setup

Configuratng example

‘ Hl side judgment value 900

LO side judgment value 300
Hl side hysteresis 200
LO side hysteresis 150

[=-]

During measurement, press the Mode key while
pressing the Enter key.

& Press the Shift key several times tandicatesthe
Comparator data mengCOM).

sl e
i.:zli

Press the Mode key several times to select the
parameter you want to set. (SHi)

[¥a]
1
X
(]

For single display, press the Mode key to indicates t
parameter contents.

]
=]
=]

Shift key (Change digit) andncrement key Change
[CNN value)change the setting value. (Example: 900)
The decimal point of the selected digit will flash.

*

.J% =,
a8

Press the Mode key toswitch to the next parameter.

(V2]
1

u

Shift key (Change digit) andncrement key Change
value) change thesetting value. (Example: 300)
The decimal point of the selected digit will flash.

*

Press the Mode key toswitch to the next parameter.

Shift key (Change digit) and increment keyChange
value) change the setting valu¢Example: 200)
The decimal point of the selected digit will flash.

*

Press the Mode key toswitch to the next parameter.

Shift key (Change digit) and increment keyChange
value) change thesetting value.(Example: 150)
The decimal point of the selected digit will flash.

*

Press the Enter key to return to the measurement.
(Press theMode key toreturn to the HI value
judgment valuesetup (S-Hl). )

*If the power is turned off beforereturning to
measurement operatigrthe parameter is not set.

. Linearization Data

The linearization function means a function that changes the slope of straight lines in the
relationship between the input and indication by correcting the relations at arbitrary point:

* Linearization data are set using the input valuénlicated value before correction) and
the output value (ndicated value after correction) at each arbitrary point.

* The setting conditions are N1 < N-2 ... N15 < N 16 (N is the numberof data).

* After making this setting, turn the linearization setting of the condition data to "ON".

Configuration Example

Reading
Output value4
9999 - - —--- -
I Input value 4
|
Output value3 }
8500 === =-=-mmmm—mmm e —e— e — e |
| |
After linearization | !
I |
| I
6500 ————---mmm oo oo oo oo oo I Input value 3
6000 +-------——————————— I
| Output | }
} value 2 } |
| ! }
|
Output value 1 ! Before linearization
3500 utput value ! ‘ ‘
f D | |
} | Input value : } }
| ! | |
| ! | |
| ! | |
| ! | |
1000 +--F-----—= ! | |
| Input value 11 | |
0 1 | 1 1
T T f — Input
oV 35v 6V 85v 10V

Setting for correction of thetop figure
Number of correction data : N04

N-01 (Setting of data #1)
inP n-01 1000 (ndicaied valuebefore linearization |hput value 1] )
OUt n-01 3500 (ndicatedvalueafter linearization Putput value 1] )
N-02 (Setting of data #2)
inP n-02 3000 (ndicatedvaluebefore linearization |hput value 2] )
OUt n-02 6000 (Indicatedvalueafter linearization Putput value 2] )
N- 03 (Setting of data #3)
inP n-03 6500 (ndicatedvaluebefore linearization |hput value 3] )
OUt n-03 8500 (ndicatedvalueafter linearization Putput value 3] )
N- 04 (Setting of data #4)
inP n-04 9999 (ndicatedvaluebefore linearization |hput value 4] )
OUt n-04 9999 (ndicatedvalueafter linearization Putput value 4] )

. Example ofLinearizationData Setup

During measurement, press the Mode key while press
the Enter key.

Press the Shift keyseveral timesto switch to the
Linearization datamenu (LINE).

Press the Mode key toswitch to the setup of number of
correction data.

Use the Shift key Digit change) and Increment keyw@alue
change) to set the number of correction data.
After press the mode key.
* The decimal point of the selected di
If the number of correction data is "0",
the indication will not proceed to the numerical setting.
For singledisplay, press the Mode key to indicates the
parameter contents.
If no key is pressed for 8 seconds, theeadingwill
automatically change to "NO1". pressing the mode key
will return to the parametercontents.
Use the Shift key Qigit change) and Increment keyalue
change) to set the N-01 input value.
After that press the Mode key.
In the case of single display, "RE" blinks when setting t!
input value and "DZ" blinks when setting the output.
Use the shift key Digit change) and increment keywalue
change) to set the N-01 output value.
After that press the Mode key.

will blink.

*

*

EATIN

I (TN
f F|eltlE] |
i U\n-18 ¢

1T

*

For single display, press the Mode key to indicates the
parameter contents.

If no key is pressed for 8 seconds, the reading will
automatically change to "N02". pressing the mode key
will return to the parameter contents.

*

Use the shift key Qigit change) and increment keyalue
change) to set the N-02 input value.

‘: After that press the Mode key.

13

: Use the Shift key Digit change) and increment keyalue
. change) to set the N-02 output value.

After that press the Mode key.
Repeat  to until the final correction data is set.

When thesetup of final correction data is complete,
press the Enter key to return to the measurement

IM-1042-02
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. OptionalSetup
. Low Cut Setup

This function will make the reading “0" if the absolute value is less than the set value.
The below is how to set the low cutto 50 .

During measurement, press the Mode key while
pressing the Enter key.

Press the Shift key to select option mode(OPT).

Press the Mode key toswitch to the low cut
(LCUT).

For single display, press the Mode key to indicate
the parameter contents.

*

Use Shift key (Digit change) andncrement key
(Change value) to setitto 50 .
The decimal point of the selected digit wibllink.

*

Press the Enter key to return to the measurement
(If you press theMode key before pressing th&nter
key, the switch transit to next parameter.)

If the power is turned off beforereturning to
measurement operation, the parameter is not set.

. ComparisonOutput Test
(With Compaison Output)

The below is how to set thecomparisonoutput HI (M HI) to ON .

During measurement, press the Mode key while
pressing the Enter key.

Press the Shift key to select option mode (OPT).

*

Press the Mode key toswitch to comparisonoutput
test (M HI).

Press the Mode key agairto switch to setup of GO
and LOcomparisonoutputs test.

For single display, press the Mode key to indicate
the parameter contents.

. AnalogOutput Test (Wth AnalogOutput)

* If the analog outputsetting is set to "OFF" in the condition data,

* Qutput is within the range set in the condition data.

Below is how to set the analog output to "50%".

EEECR

234

During measurement, press the Mode key while
pressing the Enter key.

comd! 11| [od] o
ress the Shift key to select to option mode
|®
oPE[ 1] |lolPE ]
Press the Mode key toswitch to the setup of
l analog outputtest (M AO).
n
| olFFlass |7 Aol
For single display, press the Mode key to indicate
the parameter contents.
offF
@\ - l@° @ Use theIncrement key to setto ON .
n|
‘ ‘D‘ﬁ. i 1R ‘ ‘ ‘D‘WJ For single display, press the Mode key to indicate
the parameter contents(MAOP).
TRaP
Press the Mode key toswitch to the setup of
Y p
l analog output value.
n n
| [ Clanasl f | [ @
e @ l@c @ Press the Increment key to setitto 50 .
Ia] Ia] the percentagechanges.
‘ ‘S‘U n180alP) ‘ ‘ ‘S uJ. The percentage of the reading value will ®itput.
(oS L [m] Press the Enter key to return to the measurement
[aN\ [\ i (If you press the Mode key before pressing the Ent
key, the switch transit to next parameter.)

(1234858

234

* When you exit the output value (%) indication, the analog outi@st will turn off and

return to the original output value.

. CommunicatiorReception Test
(With CommunicationFunction (RS 232C/RS- 485))

The belowis how to perform a communication reception test.

BEECE

‘ {
!

234

*

At this point, the "HI" judgment indicator turns on
and the comparisonoutput will be doneln cases of
GO and LOcomparisonoutputs,

the "GO" and "LO" judgment indicators will turn on

Press the Enter key to return to themeasurement
(If you press theMode key before pressing th&nter
key, the switch transit to next parameter.)

* If you switch to anotherindicationusing theMode keyetc., while the seupis "ON",
the output will automatically return to OFF (Original state).
* The judgmenindicatorswill alsoturn on in accordance with thestate of comparison

output.

l l During measurement, press the Mode key while
pressing the Enter key.
clolnld ] cloi]
co d clo d Press the Shift key to select option mode (OPT).
=

oPE ]

rElclee

}
tlrEle

[ led

@\ m-

(FE

Press the Mode key to entercommunication
reception test mode (TREC)

For single display, press the Mode key to indicate
the parameter contents(REC).

Once data is received it will be indicated on the mg
display.

Press the increment key to return to the
communication reception test mode (REC)
(Reception standby state)

EEEE

—

Press the Enter key to return to the measurement
(If you press the Mode key before pressing the Ent
key, the switch transit to next parameter.)

* The received data isndicatedas is in four digits.
Example: When the string "AB" is received
If the ASCII code for Ais 41h Hexadecima) and
the ASCII code for B is 42hffl

maindisplay.

IM-1042-02
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. CommunicatiorilransmissionT est
(With CommunicationFunction (RS 232C/RS- 485))

The belowis how to perform a communication transmission test.

1234148

l

During measurement, press the Mode key while
pressing the Enter key.

. IndicationShift Function

This function arbitrarily shifts the indication without changing the slope of the input signa
* To disable the indication shift function, set to "0".
The belowis how to set the indicated value to be shifted by-"15" .

During measurement, press the Mode key while
pressing the Enter key(3 seconds or more).

—

EERaid!

cand%ﬁ

PETIT

@ @
F%QH%% £5Snd

For single display, press the Mode key to indicate
the parameter contents.

Press the Shift key to select the option mode
(OPT).

Use Shift key (Digit change) and Increment key
-001

* The decimal point of the selected digit wiblink.
The polaritycan bechangedby incrementing the
most significant digit.
(0] 19 -0 -1 -9 0).
Press the Mode key to check thecomputedresults.
For a single display, the decimal points in the 3rd
and 4th digits will blink.
The decimal point that is lit during measurement
remains lit.
Press the Enter key to return to the measuremeni

BJ&@EN

EECE
2195
2 19145

. CONTROL FUNCTIONS
. About Control Functions

Press the Mode key to enter the communication
transmission test mode (TSND).

*

(=]

For single display, press the Mode key to indicate
the parameter contents(TEST).

*

-—

Press the shift key to send a test message and
indicate"END."

After END isindicated, press the Enter key to returr
to measurementoperation

Press the increment key to return to the
communication transmission test mode (TEST).
(Transmission standby state)

@\ -

Elnldesg| || €
- @
EGE)Esa| EIETSE]

234

*

—_—

1219

Press the Enter key to return to the measurement
(If you press the Mode key before pressing the Ent
key, the switch transit to next parameter)

It has hold,Digital Zeroand peak hold controls.

i

Y
INPUT%?S'"EJCI)TT ? Essentially the input and external controhave not
= 21k insulatedeach other Exceptionally AC current input (2
X HOLL CPL range) is insulated because it usea current trance.
* The four characters "TEST" will be sent. ASCII code [5445h 53h 54h] DZ/PH 1T
* AssumesOne- to- One communication con I T

. Hold Function

. FullInitialization(Factory Default Load)

This function canhold the indication

By shorting the HOLD terminal and the COkérminal or
setting them to the same potentialthe function will be turned

on andhold theindicationgivenat the moment.

This operationinitializes allvalues ofsetup.

. Digital ZeroFunction
A function that sets the reading at any given point to zero ar
then indication the range of fluctuation from that point.

* The Digital Zerofunction can be turned on/off byusingterminal control or front key
operation.Operation with the control terminals takes priority over operation with tt
front panel keys(When the front key is turned ON, if the control terminal is turne«
as OFF ON OFF, the function will be disabled. )

1234743

il
B =
candg%
&
olPE[
m

During measurement, press the Mode key while
pressing the Enter key.

Press the Shift key to select the option mode

(OPT). . TerminalControl

When the DZ terminal and COM terminal are shasircuited or set at the samepotential,
the Digital Zerofunction is ON. This causes the display shown at that point to be zero.

Press theMode key toswitchto the full initialization
mode (INIT).

. Front Key Control

For single displaypress the Mode key to indicates

the parameter contents. If the Increment key is pressed fombout 1 second with the Mode key heldown,

the display shown at the point becomes zero.
If the two keys are pressed fombout 1 secondagain, the function will be OFF

- .
e &> . PeakHold Function
r H E Sl eI Peakhold function By controlling from the external control terminal, it holds

Press the Enter key to initializeto restart the

system and the measurement operation resumes

M tializatiohn -BY] datézadt (If you press the Mode key before pressing the Ent
key, the switch transit to next parameter)

EET - I EE T

THER FEATURES
. Monitor Mode

This mode can indicate the max, min, (mexnin), and input value on the display.

Each mode will be indicated by

To return to the normal display, press the Enter key (E).

The mode in which it is indicated is determined by the previous indication state of this mode.

(If the power is turned off, the indication mode will return to the max value the next time the power is
turned on.)

To switch between modes, press and hold ti8ift key ( ) for about1 second.

The max, min and (maxmin) are always saved in the memory for the measurement results.

o > the max Peak)/ min (Valley)/max- min (Peak valley)

and outputs according to the value.
Switching of maxPeak hold) / min {/alley hold) / max- min Peak/Valley hold) is sel
according to condition dataThe peak hold function is enabled by shorting the PH

terminaland the COM terminabr setting them to the same potential.

—
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. VARIOUS OUTPUT FUNCTIONS

. ComparisonOutput Function (Optional Output Specification)

It is possible to set two judgment values, HIl and LO, for the measurement value (Rea
value) and output the judgment result via relay contacts.

. AnalogQOutput Function (Optional Output Specification)

It is possible to output an analog signal corresponding to the displayed value.

There are four types of output: 81V/0- 10V/1-5V/4-20mA and switchingan bedone
by settingthe conditiondata Arbitrary output scaling is possible by setting the reading
valuewhen outputting the full scale side (20mA when outputting 4 to 20mA),

as AOHI of the scaling data.

. RS 485 Function (Optional Output Specification)

RS 485 communication is possible.
For details on the R$485 function, see 134- 3 Communicatiorspecifications

. RS 232CFunction (Optional Output Specification)

RS-232C communication is possible.
For details on the RS232C function, see 134- 3 Communicatiorspecifications.

. ERROR MESSAGES

This describesthe inspection points, remediesetc. taken if abnormal
indicatiors or erroneous operating conditions occur.

Indication Error description Remedy
Internal memory error (DAT8.] Turn the power supply OFF and then ON|
1 ": Either one segment is lit at |again. If this does not solve the problem,
the lowest digit contact your sales representative or our
sales department directly.
- Set condition data again.
2 Condition dataerror
c.0.,7, (COND)
Set comparator data again.
3 Comparator data error P g
C. (C.OM)
Set scaling dat in.
2 I E 'l: Scaling data error et scallng data again
LA [ (MET.)
)= Linearization data error Set linearization data again.
° (LINE)
1 Calibration data error Set calibration data again.
® Eﬂ (cAL)
. Set shift data again by the shift function
7 5 H F '|: Shift data error 9 4
LW UL, |(sHFT)
- Write Digital Zerovalue again
8 Digital Zerovalue backup
dataerror (D. .Z..)
An input value or indicated  |Cancel peak hold action once.
3 value has exceeded the
9 EE@. measurable range during
peak hold action.
(All decimal points blink
An input value or indicated  [Use the meter within themeasurement
10 Hg value hasexceeded the range andndication range of a specified
measurable range. (OLOL) [range.
1 H = t Waiting for input If setup is modified while hold or peak hq
(RIS (WAIT) is ON, cancel the relevant action once.
- /N\CAUTION \
If items 1 to 6 areindicated frequently, it is likely due to noise or other factors.
Please take appropriat€ountermeasures against noise.

. LEDINDICATION

Since a #segment display is used for the indication section, numbers and letters

are indicated as shown in the table below.

6

o[ 1 7 9 | -
9|
A | B H| I | J ]| K] L |[M
Alb
N | O U Wil X[ Y| Z
EENS

. SPECIFICATION

. Input Specifications
AC current measuementunit (08)...Averagevalue detection23 to 25 ranges

Measurement - Highest Input Max Accuracy
Range Indication . . .
range resolution| impedance| input | (23 5 )
23 010 9.999mA Offset 9999 1uA |Approx. 10 100mA (0.5%rdg
. 0l
24 0 t0 99.99mA Fullscale 9999 10uA [Approx. 1 500mA +10digit
25 0t0 999.9mA 100uA |Approx 0.1 3A

Input circuit
Operation method
Response speed

Single ended type Sampling speed
conversion Frequency range
Approx.1s Low cut

Max 80 ms (12.5 times/sec)
40 Hz to 1 kHz
99 digit (the readindixed on 0)

* The indication may not be 0 infrequently under the influence of the DC cut capacitor of the
input part, but it is not trouble. It normally operates if the signal in measurement range is give

. CommonSpecifications

Display

Indicationupdate cycle
Polarity indication
Indicationrange
Overrange alarm
Decimalpoint
Zeroindication

Low cut

Digital Zerobackup
Operating temperature
and humidity range
Storage temperature
and humidity range
Powerinput

Powerconsumption
External dimensions

Mass

Withstand voltage
(AC power)
Withstand voltage
(DC power)
Withstand voltage
(common)

Insulation resistance
Compliancedirective

Fuse

Casematerial

Standard accessories
Compatible accessorie:
(sold separately)
Location of installation
Vibration resistance
Rated Altitude
Installationcategory
Pollutiondegree

7-segment LED display
(Character height: Mainlisplay 14.2 mm, Sullisplay 8 mm)
Approx.80 ms (12.5 times/sec) * Depends on sampling speed.
Automatically indicated when the calculated result iegative.
0to 9999
OL or - OL for input signals outside the indication range
Can be set to anydigit
Leading zero suppressiorLéading zeros are hidden)
Setting range: 0000 Pefaulf) to 9999
100,000 timegyuaranteed about writing to EEPROM
0to 50 35to 85%RHNon-condensing)
-10t0o 70 , 60% RH or less
100 to 240VAC  10% for AC powef50/60Hz)
9 to 60V DC for DC power
100VAC 10%_7VAmax, 240VAQ0%_12VAmdar AC power supply
7Wmaxfor DC power supply
96mm(W) 48mm(H) 146.5mm(D)
* Depth (D) is the max when the connector is connected
Approx.450y
3000V AC for 1min. between power terminal and input terminal, anc
between power terminals and each outptegrminal.
500V DC for 1min. between power terminal and input terminal, and
between power terminal and each output terminal.
500V DC for 1min. between input terminal and each output termjrzand
between analog output terminal and communication terminal,
and between each comparison output terminal
3000VAC for 1 min between the case and each terminal
terminals.
EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU (AC power specifications only)
RoHS Directive 2011/65/EU (EU)2015/863 (10 substances)
(Applicable when input/output lines are 30m or less)
* Applies to products with the CE mark on the label
1.0Aat AC power
1.6Aat DC power
Black polycarbonate resin UL94\2
Unit label
Front panel cover (WP, W)

Indooruse

10 to 55Hz, single amplitude 0.15mm, X, Y, Z directions 30 minutes
Up to 2000m

Il (AC power only)

2

. ExternalControl Specifications

Number of input points
Control function

Voltageof openedterminal
Current of shortedcircuit
Insulation

3 points

Theindicated value at the start of the instruction is retained.
Digital Zero(DZ)
Indicatiors the range of fluctuation from the start of theinstruction.
* Tracking zero can be set
* When operating via the control terminal or the front keys, the conti
terminal takes priority.

You can choose pak hold (Max hold), valley hold\in hold),and peak
andvalley hold. Hold the difference between max and min values).
Approx.5V
Approx.500uA
Not isolated from the input terminal. The input LO terminal and the
external control COM terminal are at the same potential.

. Output Specifications Optional Output)
. ComparisonOutput

Conditions for ®mparison eri%ﬂg
~ Upperlimit Indicad HI
judgment value value

~ Lower limit Indicaed ~ Upperlimit GO
judgment value value judgment value
Indicaed ~ Lower limit Lo
value judgment value
Control system Microcomputer operating system
Judgmentvalue setiprange - 9999 to 9999
Hysteresis Each judgment value can be set in theainge of 1 to 999digits.
Operating speed Depends on sampling rate
Output method Relaycontact output
(Make and break contacts for Hl and LO and make contacts for GO
Output rating AC240V 8A Resistive load), DC30V 8AResistive load)
Mechanicalife 20,000,000 times or more
Electrical life 50,000 times or moreResistive load)

Minimumapplicableload

Qutput test

5VDC 100mA Reference value
(Contact material:an alloy ofgold flashed silver andtin- oxide )
Possibledepending on the settings
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. AnalogQOutput
Load Accuracy .
Oulputtype | itance | (23 5 .35t 85%RH)|  PPle
0tolV
0to 10V 10k or more 50mVpp
0,
1to5V (0.2%fs)
4 to 20mA 550 orless 25mVp p

* 4 to 20mA ripple is at loadresistance of 250 and output of 20mA

Conversionsystem PWM conversion

Resolution Equivalent to 13bits

Scaling Digitalscaling

Response speed Approx.0.5 seconds (0% 90%)

Output test Possible by setting (0% / 25% / 50% / 75% / 100%)

* Ifthe indicaied value exceeds the value set in "AOHI", the output will be extended up to the output limil
However, if the set value of "AOHI" is "9999", the excesidicatesOL(Overload)so the value will also

. EXPLANATION OF TERMS

Step wide function

By forcibly changing the resolution of the least significant digit,
it suppresses the indication drifts etc.

Indicationblank function

It adjusts the indicationbrightness.

Digital Zero
backupfunction

When theDigital Zero(DZ) terminal is turned ON, the value at that poin
is set to zero and it is written to the EEPROMNon- volatile memory).
Next time, if the Digital Zero(DZ) terminalis set to ON and you operate
the device the written value will be valid.

Linearization function

It can correct the linear relationship between the input value and the

indicated value at any point and change the slope.

* Linearizationsetup of condition datasets whether to use the
linearization functionFor setup instructions, see 79. linearization data.
If the linearization data is not set, thesetting value of condition data
"ON" is not indicated.

exceed the limit
* |fthe analog output and the reading are scaled in the opposite direction, the analog output will exceed

Power On Delay
function

When the power is turned on, operation is suspended for a certain per|

of time. When it is stopped, all indications will show * - -".

limit as shown below. indication
operation
Scalesetup Too little input Excessive input Protecting function It restrict changesof all parameters except condition data.

Indication | Analogoutput] Indication | Analogoutput Indication | Analogoutput Optional settings are also excluded.

Forward Forward -OL Downward swin| oL Upwardswing Unit number indication [When the power is turned on, the installed unit number is displayed.

Forward Reverse -OL Upwardswing oL Downwardswing setup (Unit: Input/Output specification)

Reverse Forward oL Upwardswing -OL Downwardswing

Reverse Reverse OL Downward swin -OL Upwardswing

. CommunicatiorFunction
RS 232C [Rs 485 Select

Synchronizationsystem Start and stop synchronization
Communicatiorsystem | Full duplex Two wire half duplers

(Polling and selectingystem)
38400bps / 19200bps / 9600bpsHefault) / 4800bps / 2400bps

Communication rate

Start bit 1bit

Datalength 7bit (Default) / 8bit

Error detection Even parity Default) / Odd parity / No parity

(parity bit) IBCC (Block Check Character) checksum
Stop bit 1bit / 2bit (Default)

Charactercode ASCII Code

Communication
control procedure
Signal name used TXD, RXD, SG
Number of connetable units| 1 unit

No procedure

Non inverted (+), inverted<)
Max 31 units

Linelength 15m Up to 500m (Network total)
* Less than 30m if CE compliant
Delimiter CR+LF Default) / CR

* For details on the communication function's send/receive format and commands,
please refer to the separate communicatioblser s manual.

. ExternalDimensions

=
=
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T
mull]
48 1z ‘ 121
146. 5
P 0) === :{
e | iD
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N (mm)
. WARRANTY
. WarrantyPeriod

The warranty period for this product is one year from the date of delivery.

. Warranty Coverage
If a malfunction occurs within the warranty period due to reasons attributable to our company,
will provide a replacement product or take custody of the malfunctioning product free of charg
However, if the cause of the malfunction falls under any of the following, it will be excluded frc
the scope of coverage.
1) If the product is used outside the range of conditions, environments, and handiipecified
in this manual.
2) When the structure, performance, specifications, etc. have bemndified or repaired by
anyoneother than our company.
3) If the cause is other than this product.
4) They are @usesthat could not have been foreseen with the level of science and
technology at the time of shipment by our company
5) Other causes beyond our control, such as natural disasters, disasters, or force majeure.
Please note that the warranty here is limited to this product alorend does not cover any
secondary damages induced by failure or defects of this product.

. Responshile Authority
We shall not be liable under any circumstances for any damages arising from this product.

Note: Please note thathe contents of this manual may be changed without notice.
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WATANABEELECTRIC INDUSTRY CO., LTD.

https://www.watanabe electric.co.jgen/
Head Office: 616- 19 Jingumae, Shibuy&u, Tokyo 1500001, Japan
TEL +81-3-34006147 FAX +81-3-3409 3156
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