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SET POINT COMPARATOR
AM-215A INSTRUCTION MANUAL
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(1) The equipment may be damaged if the input current or voltage exceeds
the maximum allowed value.

(2) Only use a supply voltage which is in the usable voltage range. Using a
voltage outside this range may result in fire, electric shock, or damage to
the equipment.

(3) Please note that the contents of this manual may be changed without
notice due to product modifications.

(4) In preparing this manual, we made every effort to provide the best manual
possible. Please contact your dealer or Watanabe if you notice any
deficiencies, errors, omissions, etc.

(5) After you finish reading the manual, keep it handy for future access.
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1. Before using the product

Thank you for purchasing the AM—215A Series. Keep this operating manual handy
so that you can refer to it in the future. Check the contents of your package
and contact your dealer or Watanabe if you notice any problems (e.g., equipment

damage) .
1. 1. Equipment numbers

The equipment numbers used with the AM—215A Series follow the chart shown
below. Make sure the product you selected when you placed your order has the

same model number and specifications as the product you received.

AM=-215A-XX-XX
Basic modelj bComparator output

1:Relay contact output
Series name 2:Photocoupler output
Option output
1:None
4:RS-485 interface
6:Analog output(4-20mA)
7:Analog output(0-10V)

Input range
11:11Range(+-99.99mV)
12:12Range(+-999.9mV)
13:13Range(+-9.999V)
1V:1VRange(1-5V)
2A:2ARange(4-20mA)

1.2. Standard accessories check

The AM-215A package includes an operating manual (this document) and one unit
seal.

2. Panel cutting dimensions

2.1. Panel cutting dimensions

Follow the dimensions shown in the diagram below in cutting the panel in order
to install the AM-215A Series.
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* Recommended panel
thickness: 1-8 mm

MIN 50

2.2. External dimensions
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2.3.  Panel attachment procedure

After removing the attachment bands from the main unit, insert the unit
through the front of the panel, and fasten it from the rear side of the panel
using the attachment bands.

/\Caution

(1) Make sure the installation location is strong enough to support the unit's weight. If it is
not strong enough, or if the unit is not properly attached, the display may fall, possibly
resulting in injury.

(2) When installing the unit in a system, be sure there is sufficient heat dissipation so that the
temperature inside the system does not reach or exceed 50°C.

3. Description of terminals and connection
procedure ouT3 ouT2 ouT1

[ 1T 1T 1
Exe @ © ©@ © @ @©

1
+24V. 0V COM a c a c a c
10 1 12 13 14 15 16 17 18

YRR

o e POWER /\
1 2 3 4 5 6 7 8 9
H L0+ - DZ OV +V
L I Il | L |
ANALOG ~ TERMINA POWER
INPUT ouT TOR
or
RS485
Connection using wire Connection using rod
Thickness: AWG28-16 y  terminal
Wire exposed length:
5-6 mm T
£ £
£ £
@ @
b b

Dimensions of termin
block opening

18
[Pt == M2.5 Phillips screwdriver

] —

Recommended
torque: 0.4 Nm

2

AM-215 terminal block side view
@D : Input signals
* Make the input signal lines as short as possible. Keep them away from other
signal lines.
* If there is a lot of external noise, use a two-wire shielded cable and form
a single connection between the outer sheath and the LO side at the signal

source.

WATANABE ELECTRIC INDUSTRY CO,, LTD.

UX-34107k
2016. 01



Instruction Manual for MODEL AM-215A UL

2/4

@), ®: Output terminals

- An analog output (4-20 mA or 0-10 V) or an RS485 interface can
be selected.
@: DZ (Digital Zero)

The previously displayed value is set to zero. After this setting,
measurement is performed based on this “zero” point for display.
When the b.uP is OFF, turning the power OFF will cancel this
setting.

* The DZ terminal is enabled by short-circuiting it with the GOM
terminal or setting it to level “0” . It is disabled by
open-circuiting it or setting it to level “1” .

Level “0” : 0-1.5V Level “1”7
Input current: —0.5 mA or below
®, ©: Power source terminals (DC POWER)

- A power source is connected to a power source terminal. The
AM-215A does not have a power switch. The power is turned ON as
soon as the power source is connected.

1, @: EXC (sensor power source)

- An EXC terminal can be used as a sensor power source (24 V DC
25 mA maximum).
® - @®: Comparative output terminals

3.5-5 V

- Relay output
Contact capacity:
Mechanical lifespan:
Electrical lifespan:

- Photocoupler output
Output capacity: Voltage: 30 V max., Current: 50 mA max
The maximum output saturation voltage is 1.2 V at 50 mA.

* Use the relay output and photocoupler output within the range of

the rated capacity.

24 V DC/1 A (resistive load)
5 million times min.
100, 000 times min. (resistive load)

ACaution

(1) Apply the rated voltage at once (gradually increasing the applied voltage may not turn the machine
ON).

(2) The time interval for turning the power ON/OFF should be at least 10 seconds (turning the power
ON/OFF within 10 seconds may not turn the machine ON).

(3)The INPUT LO, EXC 0V, and COM terminals are at the same potential, but they should be wired
separately. (When using a 2-wire sensor, terminals 2-11 should be externally connected.)

(4) When no terminals are selected for outputting, do not connect anything to vacant terminals.

4 Parameter Setting

4.1 Component Name and Function
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(D Main display area: Displays measured values, as well as menus and
their contents for parameter setting.

@) Check results display area: Displays the check results (when using the
GO output, neither the ALl nor the AL2 is
flashing).

Move from the measurement mode to the parameter
setting mode ( “ENTER” + “Mode” ).

In the parameter setting mode, switch fromone item
to another.

Move to the shift data setting mode

( “Mode” + “Shift” ).
Turn the DZ terminal ON/OFF on the front panel
( “Mode” + “Increment” ).

In the parameter setting mode, switch from one
digit to another.

Move to the shift data setting mode

( “Mode” + “Shift” ).

Select numerical value ( “Increment” ) and the

(@ ENTER switch:

@ Mode switch:

® Shift switch:

® Increment switch:
contents for parameter setting.
Turn the DZ terminal ON/OFF on the front panel
( “Mode” + “Increment” ).
*A11 parameters can be initialized by switching on a power supply, pushing
all keys.
* When the b. uP of the condition data is turned OFF, turning the power
OFF cancels the digital zero value.

@ Parameter group

The parameters of the AM—215A fall into the five categories below.
This manual does not explain the settings of the shift data and
the linearize data. They are explained in a different manual. If
that manual is needed, please contact our dealer or office.

A group of parameters that relate to the basic operations and functions of

Condition data the AM-215A, such as sampling rate.

Comparator data A group of parameters that relate to comparative outputs.

A group of parameters that relate to measurements, such as decimal

Scaling data point and displayed value, and input signals.

Shift data A parameter that relates to the function to forcibly shift a displayed value.

A parameter that performs corrections to determine a straight line

Linearize data A . N
representing input signals and displayed values.

4.1.1 Condition Data Setting

] 3 I_l (Measurement operation)
[y [

If M key is pushed in the state of each menu name or there is no key operation

# + during 1 second, it will shift to contents selection of a parameter. Moreover, when
there is no key operation during 8 seconds at the time of selection of the contents
of a parameter, it returns to a menu.
— - Numerical value or option
cond Digi shif change

Back to measurement
| ® o [ oot e

Menu name The contents of a parameter
— [All parameters are Only comparator data are
[] (Protect level) PLAO |displayed. PL2 |displayed.
A py | [Gonparator and scaling Only pl parameters are
A data are displayed PL3 |gisplayed
l Once (25 times/sec) 20 |20 times (12.5 times/sec)

Twice (125 times/sec) | Y{J |40times(0.625 times/sec)
4 times (6.25 times/sec) | B0 |80 times (0.31 times/sec)
8 times (3.125 times/sec)| [0 |100times(0.25 times/sec)
l |0 |10 times (25 times/sec) | 200 [200times(0.13 times/sec)

m|L£|Mu|—

0
H L (Average frequency)

[OFF(no movingaverage -
(Moving-average aFF | Calculation) B 8 times.
u e 8 2 [Twice. 16 [16 times. \
calculation frequency)
Y |4 times. 32 [32 times |

'

_ - g [T metest e Oor
(Step wide) —
‘3. o d g [Thesmallestdigitisan | g fn et digitis 0
even numder.

'
[oFF [prightest | -2 pim

b L m] "—l (Display blanking) ‘b-S‘Bright ‘b- “Dimmest ‘
'
[
I:! L.C
'

[ on [Tumed off

cUE ‘Retamed as a digital limiter value. \

(Digital limiter typ) ‘
€ P [ GUE- [Displayed as a value ot of the digital imiter value. |

I (Baud rate) [9600]9600bps [2400 [24000ps [ 192-[19200bps |
‘IJ L b [4800[4800bps | 384-[384000ps |
# *A menu is displayed only the option output form 4.
AL e
| *A menu is displayed only the option output form 4.

€ [Even parity [ [No parity

Pbl__l': [ o [oddpariy |

# *A menu is displayed only the option output form 4.

C -
_ (Stop bit) ] !
iy Ey
# *A menu is displayed only the option output form 4.
CR+LF
(Delimiter) _

' *A menu is displayed only the option output form 4.

(Parity bit)

H

rr
|

H d '— (Equipment ID) ‘ 01~99 ‘The ID of RS-485 equipment is set (00 not permitted).
*The default value is 00.
| *A menu is displayed only the option output form 4.
110 (07 Backn) oFF [The digital zero value is stored when the power is turned OFF.
A i ackup. o |The digital zero value is not stored when the power is turned

- - Linearize) The linearize functi d.
L rC (Linearize on |The linearize function is use

'

oF F |The linearize function is not used.

cLr |The linearize data is initialized.

(TZ correction ‘ 00~99 ‘Tracking zero correction time (set value X times of ‘
": '_ l‘: time) |
*The default value is 00.
TZ ti " - - —
“: - u ( °°"e°v'v‘i’;‘th) ["00~1599 [iracking zero correction width (set value X digit).
*The default value is 00.
# *In selection, a menu does not come out of 00 by Erk
o (Delay time when the oFF  |No delay time when the power is turned ON..
h 00 ~ 30 |No defay time when the power is turned ON s set (set
— OJnMN power is turned ON) value X second)

I R )
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4.1.2 Comparator Data Setting ,'E’ _:,’ ‘—f (Measurement operation)

3 3 ‘—I (Measurement operation)
= | ©+@
+ ®&+®@
If M key is pushed in the state of each menu name or there is no key operation

CcConng during 1 second, it will shift to contents selection of a parameter. Moreover, when # Press twice contents of a parameter, it returns to a menu.
there is no key operation during 8 seconds at the time of selection of the contents

of a parameter, it returns to a menu. — Digit shif Numerical value or option
igit shift
change
_ o Numerical value or option ’ ’ 1‘: ": Back to measurement

If M key is pushed in the state of each menu name or there is no key operation
— j d during 1 second, it will shift to contents selection of a parameter. Moreover,
cC gl when there is no key operation during 8 seconds at the time of selection of the

cCoini Back to measurement operasion
enerasion ] pefault value '
¢ Menu name The contents of a parameter
Menu name The contents of a parameter
oy 5 _ (Displayedfull-scale | [-g333 ~g399 I‘Zitviusee:o be displayed at the time of FIN signal ‘
[ I (Comparative | [HELIHLO cheok operation (HI/GO/LO comparative output) I C value) ;
_ ¥The default value is 9999.
COlInLc outputtypr) HHHC|RH check operation (HH/HI/GO comparative output) Vad Il
Val ' DL L L|LL check operation (GO/LO/LL comparative output)
— — - E ~ Input full-scal I
— - - Check value 1 s set (setting varies depending on the I~ L (neutful-scalevalue) [-9939 ~393]input full-scale signa |
- (Check value 1) | 9993 ~3993| oM T cetting. ¥The default value is 9999 in the 11-13 range, 2000 in the 2A
= 2
*The default value is 1000. # range, and 5.000 in the 1V range.
' ¥t is set to S-HH at the time of HHHG selection.
Kt is set to S-LO at the time of GLLL selection. CC (Displayedoffset ‘_9999 —gggg|The valus to be displayed at th time of OIN signal ‘
= | - Check value 2 is set (setting varies depending on the [ | value) input is set
-L 0O (Check value 2) 9993 ~3993|500. T setting *The default value is 0.
*¥The default value is 500. 1)
¢ It is set to S-HH at the time of HHHG selection.
#t is set to S-LO at the time of GLLL selection. - -
H H - (Hysteresis 1) ‘ 0~999 ‘Hysteresws T'is set (setting varies depending on the ‘ Im | (Inputoffsetvalue) | [-9998 ~§39g]Input offset signal
- L i ~

COM. Tsetting) *The default value is 0 in the 11-13 range, 4.00 in the 2A range, and

*The default value is 0. ; 1.000 in the 1V range.
¢ #lt is set to H-HH at the time of HHHG selection.

*[t is set to H-LO at the time of GLLL selection. ’ = (Digital limiter HI - - -
) ‘ 0~ Ggg [Fosterests T is set (setting varies depending o the ‘ d L H L value) [-3393 ~3933]The upper limit value of the displayable range s set
=L g Hsteresis2 COM. Tsetting) *The default value is 9999.
*The default value is 0.
¢ It is set to H-LL at the time of HHHG selection. #
#lt is set to H-GO at the time of GLLL selection. .
| - , [ao_[Normally open | d L L o (Digital limiter LO | (5555 ~5933]The lower limit value of the displayable range is set. |
- Output 1 Logic value
[ H [ P €| [[nc_Normally closed | ¥The default value is 9999,

I It is set to L-HH at the time of HHHG selection. i *A menu is displayed only the option output form 4.

#It is set to L-GO at the time of GLLL selection.

*An output terminal will be out3. 7] ~  (Analog output HI | | -.gg39 ~g9g99 A displayed value to obtain an output from the full-
D ‘_ lue) scale side of the analog output is set.
= . [[na [Normally open | value; :
- [ (Outeut 2 Logic) ‘ Narmal aosed ‘ ¥The default value is 9999.
ne  |[Normally close #
#ltis set to L-HI at the time of HHHG selection.
¢ It is set to L-LO at the time of GLLL selection. A displayed value to obtain an output from the full-
*An output terminal will be out2. ’lj’ o L o (Analog outp\l:;lbg ‘—9595 ~9993|_ .l side of the analog output is set.
L _ L (Output 3 Logio) [ no [Normally open | ¥The default value is 0.
o [ e [Normally dlosed | '
*lt is set to L-GO at the time of HHHG selection. [ Atsahdira__|Flashing decimal indicator is tumed ON/OFF. |
' #ltis set to L-LL at the time of GLLL selection. JC O (Decimalpoit) *The defaultvalue is OFF (during setting, all of the indicators are
*An output terminal will be out1 [ ] tumed ON).

HH_JAL1 is turned on by HH. [ g |AL1 is turned on by LO. |

(AL1 lighting |
selection) HC |AL1 is turned on by HIL LL |[AL1is turned on by LL. ‘ @

Da |ALT is turned on by GO.

*(®) Set up by the key.

v @ bnput.oiov
P ‘ - ‘ voltage Displayed
HH |AL2 is turned on by HH La |AL2 s turned on by LO. ( 1
- - ; Displayed .
| L C‘ (AL2 !i:‘:z;ﬁ)n) He |AL2 is turned on by HI. LL |A2is tumedonby LL | \,;fu‘é r:{-.ze : 0-5000 value range
Do |AL2 is turned on by GO.
| *The parameter of ALT and AL2 is set to GO with both sides Q T
immediately after changing a comparison output type parameter.
. . FSC : 5000 5000
@Comparative operation type EIN : 9999
OFS : 0 3000 4
In the AM-215A, use the comparator data to select one type of OIN 0 nput
comparative operation from the three types below: L ) ) ) voltage
HI/ GO / LO mode 0 oV
Comparator condition Output .Analog OUtPUt Setting
— OUT! | OuT2 | OUTS The range of displayed values of the AM—215A" s analog output can
Measurement value > HI limit value OFF | OFF ON . . .

LO limit value < Measurement value =< HI limit value OFF ON OFF be arbltrarlly set, such that it corresponds to the range of 4-20
[0 Timit value > Measurement value ON | OFF | OFF mA or 0-10 V. Analog output scaling sets a displayed value to the
HH / HI / GO mode analog output HI that corresponds to 20 mA or 10 V. Likewise, it

outout sets a displayed value to the analog output LO that corresponds
Comparator condition uteu to 4 mA or 0 V'
OUTT [ OUT2 | OUT3
Measurement value > HH limit value OFF ON ON The Scallng concept 1s presented below:
Measurement value > Hllimit value | OFF | ON | OFF The operation for scaling is the same as that for the displayed
HI limit value = Measurement value ON OFF OFF .
value setting.
GO / LO / LL mode H o H ’ :Displayed value when the analog output is 20 mA or 10 V
Comparator condition Output HD L O :Displayed value when the analog output is 4 mA or 0 V
OUT1 [ OUT2 | OUT3
Measurement value = LO limit value | OFF | OFF | oN Output .js0ma Output
— current
LO limit value > Measurement value OFF OoN OFF Displayed 20 mA current
LL limit value > Measurement value ON ON OFF value :05000
range
4,1.3 Scaling Data Setting 1
@Displayed value setting @
The concept of the scaling data and an example setting of a T
full-scale value are presented below: AOHI : 5000
Displayed value = (aXX) + b AOLO 1 0 amA Y
a = (Displayed full-scale value — Displayed offset value) / (Input
full-scale value — Input offset value) t t . t 5000 Displayed
b = Displayed offset value — (Input offset valueXa) value
range

where
X: Input value; a: Gain; b: Offset /\ Caution

When the equipment input range is used, the full scale input values are initially set to 1 V — 5.000
and 2 A — 20.00. The offset input value is 0, so 1 V — 1.000 and 2 A — 4.00 are set.
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5.  Error messages

The error message of AM—215A and the solution at the time of an error

are as follow.

Error Display Details

Recovery Response

When an input or displayed
value is out of the measured
value range

Use the relay so that input and displayed values
are in the measured value range.

When the micro-computer is
waiting for data input

Make sure that the averaging frequency is not set
too high.

Error in the internal memory of

the relay

Turn the power of the relay OFF and turn it ON
again. If the relay still does not recover, contact

Comparator unit
Control method
Setting range
Comparator operation
Comparator conditions

HI/ GO / LO mode

: Microcomputer computation

: —9999 to +9999

: Depends on sampling speed.

: AL1 and AL2 judging monitor can be turned on at the time of arbitrary

judgment results.

our dealer or office.

Condition data error

Reset the condition data.
* Change at least one of the data in a parameter
and cycle through all of the other parameters.

Comparator data error

Reset the comparator data.
* Change at least one of the data in a parameter
and cycle through all of the other parameters.

Scaling data error

Reset the scaling data.
* Change at least one of the data in a parameter
and cycle through all of the other parameters.

Linearize data error

Reset the linearize data.
* Change at least one of the data in a parameter
and cycle through all of the other parameters.

Shift data error

Reset the shift data.

error

Digital zero value backup data | Perform a writing operation for the digital zero

value.

6. Specifications

Input specifications
DC voltage measurements

Range | Measurement range Display Input impedance Maximum allowed input
11 +99.99mV 100 M Qor greater 50V
12 +999.9mV Offset +9999 100 M Qor greater +50V
13 +9.999V Full scale 9999 | Approximately 1 MQ +50V
v 1-5V Approximately 1 MQ +50V

DC current measurements

Accuracy: +(0.03% of rdg + 2 digits) (at 23°C+ 5°C)

Range | Measurement range Display Input impedance Maximum allowed input
Offset £9999 -
2A 4-20mA Full scale <0000 | APProximately 50 Q +50 mA

Accuracy: +(0.1% of rdg

+ 2 digits) (at 23°C £ 5°C)

*1
* This accuracy is for (FSC - OFS) / (FIN - OIN) <1
*1: 1V [(FIN-OIN) x 2], 2A [(FIN-OIN) X 5]

General specifications
Measurement function
Input circuit
Operation type
Sampling speed
Display
Polarity display
Out-of-range warning

Maximum display
Decimal point
Zero display
Backup

Operating temperature and humidity ranges :
Storage temperature and humidity ranges

1 DC 24V £20%
: Approximately 2.2 W

Supply voltage
Consumed power
External dimensions
Weight

Withstand voltage

Insulating resistance
Standard accessories :
Conformity standard

External control unit
Digital zero

External power supply unit
Rating
Maximum load

. Select either DC voltage or DC current (single range)

. Single ended

: Sigma-Delta conversion

: Maximum 25 per second

: Red 7-segment LED display (character height: approximately 8 mm)

: A minus sign is displayed if the operation result is negative.

© "oL" or "-oL" is displayed with respect to the input signal when the value is

outside the display range.

: 49999 (full 4 digits)

: Can be set at any position using the front-panel flat switches.
: Leading zero suppress

: Settings are held in EEPROM (guaranteed for 100,000 writes)

0to 50°C, 35 to 85% RH (no condensation)
: -20to 70°C, 60% or lower RH (no condensation)

48 x 24 x 878

: Weight: Approximately 100 g
: DC 500 V for one minute across power terminals/input terminals and each

output terminal

DC 500 V for one minute across input terminals/each output terminal

AC 1500 V for one minute across case/power terminals, input terminals, and
each output terminal

1 100 M Qor higher with DC 500 V across the terminals listed above

Operating manual, unit seal

* EN61326-1:2006

E247481

. Digital Zero is turned ON when the DZ terminal and terminal are shorted or

at the same potential.

: DC 24V +5%
: 25mA

. Output
Comparator condition
OUTT | OUT2 | OUT3
Measurement value > HI limit value OFF OFF ON
LO limit value < Measurement value =< HI limit value OFF ON OFF
LO limit value > Measurement value ON OFF OFF
HH / HI / GO mode
" Output
Comparator condition
OUTT | OUT2 | OUT3
Measurement value > HH limit value OFF ON ON
Measurement value > HI limit value OFF ON OFF
HI limit value = Measurement value ON OFF OFF
GO / LO / LL mode
Comparator condition Output
OUT1 | OUT2 | OUT3
Measurement value = LO limit value OFF OFF ON
LO limit value > Measurement value OFF ON OFF
LL limit value > Measurement value ON ON OFF

Setting condition

Hysterisis

Relay output unit
Output ratings

Photocoupler output
Output ratings

Output saturation voltage

Optional unit

: HI/ GO / LO mode HI limit value > LO limit value

HH / HI / GO mode HH limit value > HI limit value
GO / LO / LL mode LO limit value > LL limit value

: For each comparator all limit value can be set as 1 to 999 digits.

: DC 24 V, 1 A (resistance load)

: MAX.30V 50mA
: 1.2V max. at 50mA

Analog output unit(can not be installed together with RS-485)

Output function
Output specifications

RS-485 unit
Synchronization method
Communication method
Transfer rates
Start bit
Data length
Parity bit
Error check
Stop bit
Character code
Delimiter

Transmission control protocol

Used signal name
Maximum connected units
Maximum line length

: 4 to 20mA(AM-215A-XX-6X) or 0 to 10V(AM-215A-XX-7X)

Mode Load Resistance Accuracy Ripple
4 to 20mA 010250 Q) | +(0.5% of FS) | 25mVp-p max.
0to 10V 10k Q min. +(0.5 % of FS) | 50mVp-p max.

Note) The ripple current for the 4 to 20mA output mode is specified for
a load resistance of 250 Q) and an output current of 20mA.

: Start - stop synchronization

: 2 - wire half-duplex (polling selecting)

: 38400/ 19200 / 9600 / 4800 / 2400

: 1bit

. 7bits / 8bits

: Even/Odd/None

: Block check character (BCC) checksum
. 1bit / 2bits

: ASCII code

: CR+LF/CR

: None

: Non - inverted (+), inverted(-)

: Maximum 31 meters

: 500 meters(total) *In EN conformity, it is unber 30m.

7 Warranty and after—sales service

7.1 Warranty

The warranty lasts one year from the date of delivery. If
an equipment failure which is considered to be clearly at
the fault of Watanabe occurs during this period,

repair the equipment at no charge.

7.2 After—sales service

This product was manufactured, tested, and inspected according

to rigorous quality control procedures before it was shipped from

the factory. If an equipment failure should occur, please contact

your dealer or Watanabe (send the product to us).

(Along with the

failed product, please include a description with as much

information as possible.)

we will

watanabe

WATANABE ELECTRIC INDUSTRY CO., LTD.

6-16-19, Jingumae, Shibuya—ku, Tokyo 150-0001, Japan
Phone: (81)3-3400-6141
Homepage http://www.watanabe—electric.cojp/en/

(UX-34106j)
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MODEL AM-215A Series
Linearize function
/Shift functional handling description
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1. Linearize compensation function
1.1 View

This linearize function depends the linearity between
compensation mark on input value (display value before
compensation), and output value (display value after

compensation).
Displa
The rectifying point

9999 - — - mmmm o 3
2
77
7 |
” |
g i
After [ compensation ] // |
straight line e }

.
,” Front }
6000 4 —————mmm " [ compensation 1
[ straight line 1
% I
5000 t-===--------5 ~® The rectifying !
/71 point 2 I
7 | |
L | i
, | |
o |
i i
i i
;
| |
4 | |
5 - | | Input
The rectifying 50v] 100v]

point 2
@ A rectifying point is set up with 3.
@The input value (0) and the output value (0) of the rectifying point 1 are set up.

(3Since the value (scaling is an initial state) when inputting the rectifying point 2 5V to 13 ranges turns into
input value, input value is set up with 5000 and output value is set up with 6000.

@The input value (9999) and the output value (9999) of the rectifying point 3 are set up.

1.2 The operation method

” Lj 3 L’ (Measurement operation)
v ©O+@

In the state of the input value / output value of rectifying point X, when
there is no key operation during about 8 seconds (0 etc.), it returns to

' 3 times the display of n-XX.

L ,__ m] E Digit shift
} @) Sock o measurement [T Default value

@ Numerical value or option
change

(Compensation Compensation mark are inputted. The setup of the
mark input) 02~16 rectifying point set up by this parameter is set up
with the following parameters

¢ *The default value is 00.

— 'l | (Rectifying point

(] 1 1 setup)
'

(] (Rectifying point | _gggg~-+9999
1 input value)

_ NN
mn - uou

The input value (display value before linearity
compensation) of the rectifying point 1 is inputted.

*Setting condition (rectifying point n input value) >
(rectifying point n—1 input value)

Ec

(Rectifying point

1 output value)

‘ ~9999~+9999 | [ ensation) of the rectifying point 1 is inputted.

The output value (display value before linearity ‘

B

(Rectifying point

-0

ru

[ 2 setup)
171 (Rectifying point —9999~+999g | The input value (display value before linearity
] 2input value) compensation) of the rectifying point 2 is inputted.
*Setting condition (rectifying point n input value) >
‘ (rectifying point n—1 input value)
7] (Rectifying point | _ga0..0099 | The output value (display value before linearity
2 output value) compensation) of the rectifying point 2 is inputted.
[ ]
[ ]
[ ]
_ — 1= (Rectifying point
[ I ) 16 setup)

-—

The input value (display value before linearity
compensation) of the rectifying point 16 is inputted.

(Rectifying point

3 —-9999~+9999
16 input value)

*Setting condition (rectifying point n input value) >
(rectifying point n—1 input value)

0B

(Rectifying point
16 output value)

The output value (display value before linearity
compensation) of the rectifying point 16 is inputted.

‘ —9999~+9999

MG
L
<

(Measurement operation)

2. Shift function

2.1 View

This shift function is a function which shifts display value
compulsorily (offset), and the uncontrollable numerical
specification of it is attained in digital zero.

2.2 The operation method
| 7 (Measurement
244

operation)

i + (3 times)
H

un
N

i About 1 second

~9999~+9999 | The display value offset is inputted.
] *The default value is 0. Nomrioa v ]

. umerical value or option

Digit shift @ change P

*When there is no key operation during about 8 seconds, it returns
to “SHF” display. Furthermore, when there is no key operation
during about 8 seconds in the state of “SHF” display, it returns to
measurement operation.

The value set up by M key is memorized and it checks that it is the display
which contained shift operation to the display value equivalent to the
present input.

Cautions :

The display will return to the setting of a shift value if M key has
pressed more than twice.

Then please set a shift value again.

If you return to measurement operation without resetting,

the shift value will affect the display value,

but please note that set value will not be backed up.

0 o

*When there is no key operation during about 8 seconds, it returns
to “SHF” display. Furthermore, when there is no key operation
] j 3 '_’ (Measurement during about 8 seconds in the state of “SHF” display, it returns to
] l_ operation) measurement operation.
However, the memorized offset value (shift value) is reflected in
display value.

Setting range of a shift function Although it becomes the range of -9999 to 9999,
if a shift setup is carried out after setting up comparator data,
the setting range of a shift may turn into the range of 0 to 9999,

and it may not be able to perform a setup by the side of minus.

WATANABE ELECTRIC INDUSTRY CO., LTD

2014.04
UX-48894¢
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AM-215A Series
RS-485 User's Manual

1. Overview

This manual explains the specifications of the communication functions provided by the AM-215A series of digital

panelmeters. It also explains how to handle the AM-215A series.

2. Specifications

Synchronization
Communication method
Transmission rate

Number of start bits

Data length

Parity bit

Error detection

Number of stop bits

Character code

Delimiter

Transmission control procedure
Signal name used

Number of units that can be connected
Transmission line length

3. Terminal Assignments and Connection Method
3.1. Terminal Assignments

EXC
1

+24V 0V COM

. Start-stop

. Two-wire half-duplex (polling/selecting)
: 2400, 4800, 9600, 19200, 38400 bps

: 1bit

. 7bits, 8bits

. Even parity, odd parity, or no parity

. Block check character (BCC) checksum
: 1bit, 2bits

: ASCII

. CR+LF, CR

: Non-procedural

: Non-inverting (+), inverting (-)

: 31 for meters

: 500 m max. (overall length)

*In EN conformity, it is under 30m.

OouT3 ouT2 OUT1

) () () (e () (e

a C a C a C

PRRIRRXIRRXRR

POWER A

®O®®®®®"

HI LO + - Dz o0V +V
l | | | 1 |
INPUT RS485 TERMINATOR POWER

Note: A terminator will be set to being turned on if No. 5 and No. 6 are short—circuited.

UX-34109f

WATANABE ELECTRIC INDUSTRY CO,, LTD. 2017, 02
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3. 2. Example of RS-485 Connection

+ + 00
| — FEEE]:
— [ -
=1 RS-485/ I~ OOO®
RS-232C
converter _/
SG

= =lole}
Il 1 m2
99595

COeE®

a

Model SI-30 from Line Eye Co., Ltd. or other
equivalent converters

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

e — 10
[ 2
55955

COLO®

a

EEEE s

Note: If the panelmeter is an end station, set the terminator to ON. 1 OO®®

4 Communication Function Parameters
The baud rate, data length, parity bit, stop bit, delimiter, and device ID are the user-selectable parameters of the
communication functions provided by the AM-215A panelmeter. For details on how to set the parameters, see the

user’s manual of the AM-215A main unit.

5 RS-485 Transmission/Reception Formats
5.1 Establishing and Releasing the Communication Link

Function 1:2: 3 4. 5:6:7 8:9:10:11:12:13:14:15:16:17 18:19:20:21:22: 23| Char.lengh [ 1 2 3:4:5 6 7 8 9 :10:11:12:13:14 15 16:17:18 19 20| Char. Length
Establishment of communication link [ENg O 1 (CR LF 3 ACK: 00 1 CRLF 3
Note: Set a two-digit number as the device ID (00 is void). (Normal response)

Note: The response time is 40 ms maximum.

(No response is made if the device ID is wrong.)

Release of communication link EOTCR: LF 1
Note: Communication is still possible when another device ID is specified without releasing (No response is made for release.)
the communication link. Note: The response time is 20 ms maximum.

5. 2. Available Control Codes

Control Code | Hexadecimal Name Description
STX 02H Start of Text Marks the starting point of text.
ETX 03H End of Text Marks the ending point of text.
EOT 04H End of Transmission [Marks the end of transmission.
ENQ 05H Enquiry Denotes an enquiry.
ACK 06H Acknowledge Denotes an affirmative reply.
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5.3. BCC Checksum

As a means of error detection, a block check character (BCC) checksum is added to the RS—485 communication function

of the AM—215A panelmeter. See the following illustrations for details on the transmission and reception formats.

Example of BCC Checksum for Transmission

Character : STX : D : S : P : ETX :
Hexadecimal | 02H | 44H | 53H | 50H | 03H | 41H
: : [1 : [2] : 131 : 141 :

|

|

45H | ODH | 0AH |
| | |

|

| |
L BCC H = Higher-order 4 bits among the lower-order 8 bits of
the sum of the hexadecimal values numbered from [1] to [4]
44H+53H+50H+03H=EAH
BCC L = Lower-order 4 bits among the lower-order 8 bits of
the sum of the hexadecimal values numbered from [1] to [4]
Example of BCC Checksum for Reception 44H+53H+50H+03H=EAH
Character:STx: | : :5 O:O:O: :H:IIETX
: 02H : 20H : 20H : 20H : 35H | 30H : 30H : 30H : 20H : 48H | 49H | 03H | 39H
| A 2 By Moy By e 7 8y [9] g [10] ) [11] |_T
BCC L = Lower-order 4 bits among the lower-order 8 bits of the
sum of the hexadecimal values numbered from [1] to [11]
20H+20H+20H+35H+30H+30H+30H+20H+48H+49H+03H=1D9H
BCC H = Higher-order 4 bits among the lower-order 8 bits of the
sum of the hexadecimal values numbered from [1] to [11]
20H+20H+20H+35H+30H+30H+30H+20H+48H+49H+03H=1D9H

| | |
| | |
44H : ODH : O0AH :
| | |

6. Communication Commands

Function 1 2031435161748 ;9 {10311 112} 13{14115{16: 17} 181:19:{20:21 {22!25]| Char. 1 24031415617 {8:9}10i11{12:13}14115{16:17} 18119} 2 | Char.
Length Length
Measured value and comparison D:{S:P:CRiILF 3 5:0(0:0 H:{ I:iCR{LF 10
results response (+ reading, w/o decimal point)
[ i-isiojoio H1i1icR{LF 10
- readmg w/o decimal point)
[ i isiofoi.fo Hil{CRiLF 1
(+ readmg w/ declmal H
<|= o l PH 1 iCR|LF 10
(+ overrange reading, w/o decimal point)
<1-_—_9;870- fHi1|oRiLF 1
(- overrange reading, point)
Measured value response M:{ E: S:iCR:LF 3 ‘ ' 0: [ H CR}LF 12
(+ reading, vlv/o decimal Ipoint)
i doi.foin CR{LF 12
(+ reading, w/ decimal point)
boi-fad ; CR{LF 12
(- reading, w/o decimal Ipoint)
[ i-ioi.]oiols CRILF 12
(- readmg w/ decimal P t)
<t=i loisloi.|s CR|LF 12
(+ overrange readin, w{ decimel point)
<1-—9§sioi. 5 | CR{LF 12
(- overrange reading, w/ decimal point)
All responses are the fixed length of 12 characters.
Comparison results response JiG!MICRILF 3 HiTi | i H CR:LF 15
(In HI, aJudgrnent result
Gloi | CR:LF 15
(In GO, aJudgment resul i
Lioi | CRILF 15
(In LO, aJudgment result
Hi f.fHiT CRILF 15
(In HH and HI, aJudgment result is)
tlof foicful | CRiLF 15
(In LO and LL aJudgment result \s)
Hold remote control response S:iTiHICRILF 3 S T A R T I iCR LF 6

(Response with the st
by remote control) H H H
HioiL{D!i RILF! i ; i 6

(Response W|th the status of the hold functlon bemg set to ON
by remote control) H

of the hold fu'nction being set.to OFF

Hold terminal response E:S:A:CR:LF 3 S 1 TIAIR:!T iCR LF E H E 6
(Response W|th the status of the hold function be\ng set to OFF)
HioiLipi | ferjFi | i | i i 6
(Response ith the status of the hold function being set to ON)
Hold remote control SiTiH S {CRiLF 5 YIE:S CR:LF 5
(Sets the hold function to OFF.)
SiTiH! [HICRILF} 5 YIEiS CRiLF 5
(Sets the hold function to ON.)
Trigger input T {CRILF 1 5:0{0i.{0 H i |CRiLF 1"

(+ reading, w/ decimal point)
Note: The response is the same as that of “DSP”.
Hold remote control cancellation E:S:M:CR;LF 3 Y{E:S CR:LF 5
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Digital zero remote control response D{Z:R{CR;LF D{Z:R} 10| FiF{CRILF} H P 7
(Response with the status of the d|g|ta| zero funct|on be|ng set to OFF b
remote control) l l : HE
piziri{ | |1 0io <0R LFi ; 9
(Response W|th the status of the digital zero functlon be|ng set to ON by
remote control) | i l i [ P i | ]
Note: The main unit responds with the reading when the digital zero function is
set to ON.
Digital zero terminal response E!{Z:A|{CRILF Z:iR O | F:F|{CRILF 7
(Response with the OFE status of me dilgital zero function)
DlziR! fo|NicriLFi | PG : 6
(Response with the ON status of the digital zero function)
Digital zero remote control DiZ:R O i N iCRiLF Y E : S CRiLF 5
(Sets the digital zero function to ON,) :
D'Z:Rf'O'F:F:OR'LFl YiEiS CRiLF 5
(Sets the digital zero function to OFF) ;
DiziR| {1i0i0io0icriLF YIE!S CR{LF 5
(Sets the digital zero function to ON at 1000.)
Digital zero remote control cancellation E{Z:M|{CRILF Y| E S CR:LF 5
Comparison output remote control Ri{L:iY]|CR|LF RiLIY O FiF{CR;LF 7
response (Response with the status of the companson outuut bemg set to OFF by
remote control) | | oo i .
RiLivY|l iH ICRlLF' | E b i [ 6
(Response with the status of the companson output bemg set to, ON for HI by
remote control) P H A
RILiY| icloioRitei | | | i i Pl 6
(Response with the smtus of the companson output bemg set to ON for GO by
remote oontrol) P | P H N
RiLiVI L o;chLr; P ‘ ; ; { ! : 6
(Response wnth the status of the comparison output being set to ON for LO by
remote control)
Comparison output remote control RiL:!Y H:{ I:CR:LF YIE:!S CR!:LF 5
(Sets to ON for HL)
RiLiY] {aioiCRiLF Yl EisS CRiLF 5
(Sets to ON for GO)
RLYl {LiOICRiLF YIE!S CRiLF 5
(Sets to ON for LO)
RiLiv] {o{FiFicriLF vieis oRILF 5
(Sets all comparison outputs to OFF.)
Comparison output remote control RiC:!M|(CR|LF YIE:S CR:LF 5
cancellation
Remote control response Ri{E:iA (CR;LF NjO ? CRiLF 5
(Response W|th the status of every functlon ot bemg remote controlled)
s|TiHICcRILF| | | | b 3
(Response W|th the status of the hold functlon be|ng remote controlled)
plziricrRiLF] | | i b i i i ] 3
(Response W|th the status of the d|g|ta| zero, funct|on being remote controlled)
RILivieRiLE] & 1 & b &b 3
(Response W|th the status of the compar|son output functlon belng
remote—controlled) i l HE i H
Note: The main unit responds with the statuses of functions by separating
them with delimiters if multiple functions are being remote-controlled.
MAX/MIN/(MAX-MIN) value response M{A: X {CRILF M{A: X‘ : 5:0{0:.}0:CRILF 10
(Response with a MAX value)
mitTini i-{1i0]oi.{oicRiLF 10
(Response W|th a MIN value)
M- Poleiodo 0 {CRiLF 10
(Response W|th a (MAX MIN) value)
Note: The main unit responds with these values at one time by separating them
with delimiters.
MAX/MIN/(MAX-MIN) value clear MiC:L M A iCRLF Y{E!S CR!LF 5
(Clears the MAX value.)
MCLl -MICRLF YIE!S CR:LF 5
(Clears the MIN value.)
MCLZ {M{MiCRiLF YIE:S CRiLF 5
(Glears the (MAX-MIN) value)
Averaging frequency response A{V:GICRILF AjV:iG 1 {CRiLF 5
(Response with the status of the averagmg frequency being once.)
Alviai isfoicritFi | i | i ; | 6
(Response with the status of the averaging frequency being 80 times.)
Averaging frequency setting AiViG 1 {CRILF Y{E:S CR:LF 5
(Sets the averaging frequency to once.)
AiViG| |8{0IiCRiLF! Y{E:S CRiLF 5
(Sets the averaging frequency to 80 times.) Note: The main unit switches to the ;requeney immediately after the setting.
Moving average calculation Mi{A:V ICR}LF M{AIV] 10| F!F{CR} iLF| i H { H H 7
frequency response (Response wnth the smtus of moving average calculatlon bemg set to OFF.)
MIAiV] = iafcRitF} i | 9
(Response wnth the status of the movmg average calculatlon trequency
being 4 times.) | b l : { H
MiAiv] io|Ni l1§6<0RLF i 0
(Response with the status of the movmg average calculatlon frequency
being 16 tlmes) H : l H i i I
P H H H H HE
Moving average calculation MiAiIV 4 |CRiLF Y E ' S' ‘ CRE LF H E Pl ' ' ' ' 5
frequency setting (Sets the moving average calculation frequency to 4 ti i . l i H l i i . i H i
MiAiv] {1]6iCRiLF! i i YIEiS} ! CRELF P P ; [ 5
(Sets the movlng average calculatlon frequency to 16 times.) ' l H ' '
MiAiv] {ofcritFi ! vieisi i R LF A i P 5
(Cancels movmg average calcuIat|on (OFF)) Note: The ma|n umt smtches to the frequency lmmedlately after the settmg
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Step width response STWiDIiCRILF 3 siwibp{ {1foRiLF] 1§ [ I ; 5
(Respanse with the status of the step wndth bemg 1)
s{wipi{ iofcriLF | i 5
(Response with the’statlus of the st p wjdth beiqg 0) i
N : ]
Step width setting SiwiD 1 iCRiLF 5 [YiEis] i [CRILF i i : 5
(Sets the step width to 1. H 5 : i H :
S{WiD{ |o0]CRiLF 5 Y E s~ i {CRiLF i H ; 5
(Sets step width to 0.) Note: The mam umt swntches to the frequency immediately after the setting.
[ : H :
Digital limiter type response D:!L:TI:iCRiLF 3 D L T + G Ui T{CR! LF! i H ! 7
(Response with the status of the digital limiter type belng CUT)
plLiT! iolvie|RicrR{LFi | i | 8
(Response yvlthlthe statys of th? digital I|m|ter type bemg OVER)
Digital limiter type setting DiLiT ciuiTicriLF 7 |YiEisi ! <CR5 LF i § i 5
(Sets the digital limiter type to CUT) : : z ' '
DiLiTi {0{ViEiRICRILF 8 |vieisi | [criLF] H : H 5
(Sets the digital limiter type to OVER.) Note: The main unit | swntches to the frequency |mmed|ately after the settmg
R R i i
Communication function parameter RiS:~- CRILF 3 [r -1 i1]9i2]0i0[-i{7]|-iE}- ic R AN BEI
response F {CRiLF{
(Response with the status of the baud rate being 19200 bps, data length being 7
bits, parlty belng even, number of stop blts being 2, and dellmlter being CR+LF.)
R|si tofeiofoi-fsi-{Ni-}1i-{ciRIcRiLF| 17
(Response with the status of the baud rate being 9600 bps, data length being 8
bits, parity being none, number of stop bits being 1, and delimiter being CR.)
Gommunication function parameter R:iS: - 1{9:2{0{0{-:7:-1E{-:2!-iC{R:/!{L:iF|CRjLF 21 YIE:S CR:LF 5
setting (Sets the baud rate to 19200 bps, data length to 7 bits, parity to even, number of stop bits to
2, and delimiter to CR+LF) .
RS'-' { 600 B'--E -ic! R]CRLF\ i 17 YIE!S CRiLF 5
(Sets the baud rate to 9600 bps data length to 8 bits, parity to none, number of stop bits to Note: The main unit switches to the frequency immediately after the setting.
1,
Device ID response A !D:R:CR:LF 3 Ai{D:R 0} 1:iCR{LF 6
(Response with ‘the status of the device ID being 01)
AlDiR{ 199 icriLF! P 6
(Response with the status of the device ID being 99)
Device ID setting AiDIR 0 1iCRILF 6 YIE:S CRiLF 5
(Sets the device ID to 01
AiDIR! !9lgiCRiLF 6 YIE:S CR:LF 5
(Sets the device ID to 99.)
Digital zero backup status response BiD! Z:CRiLF 3 B{D:Z O | N :iCR{LF 6
(Response with the status of digital zero backup being ON.)
Bipiz{ {ofFirFfcrRitFf i | i 7
(Response with the status of digital zero backup being OFF.)
Digital zero backup control BiD:Z O ! N:iCRiLF 6 Y{E:S CR:LF 5
(Sets digital zero backup to ON.)
BiDizi{ {0iFjFICRiLF 7 YIEiS CR|LF 5
(Sets digital zero backup to OFF.)
Digital zero data save command Si{A:VIiCRiLF 3 Y{E!S CR:LF 5
NjO ? CRiLF 5
(Response W|th the status of dlgltal zero backup being OFF)
Tracking zero response T!R: KI:CR:LF 3 T R K [ Of{N E 1 CR LF 14
(Response W|th the status of the tracklng zero tlme bemg 1 and trackmg zero
width being 1) | | : : !
TiRik] foini |7 9iof iw QCRLF 16
(Response with the status of the tracking zero tlme being 99 and tracking zero
width being 99.)! ) : H i H P
T{RiK| EO§FF;C‘F H H H A 7
(Response with the status of the tracking zero function being set to OFF.)
Tracking zero setting TIR!K Ti=1!1!CRILF 7 Y{E!S CR!LF 5
(Sets the tracking zero time to 1.)
TIRiKi {Ti{=i9i9|CRILF 8 [vlEis CRiLF 5
(Sets the tracking zero time to 99.)
TRK W 51CRLF 7 YIE:!S CRiLF 5
(Sets the trackmg zero W|dth to 1 dlg\t)
TIRiIKI w HC BGRqLF 8 YyiElS CRILF 5
(Sets the trackmg zero W|dth to 99 dlg\ts)
TiRiKi iTi=io0icriLF{ | 7 |yieis CRILF 5
(Sets the trackmg zero functlon to OQFF>
Power-on delay time response P . O ' N éCR; LF; . ! z 3 P{O:iN O} FiF{CR;LF 7
R S T A A ] (Response with the status of the power-on delay function belng set to OFF)
A PloiN{ iofNi=|1icRiLFi | 8
[ T A s (Response W|th the status of the power—on delay functlon bemg set to 1 sec)
{ P P Ploin{ ifofNi={8ioferiLF{ § | i : f 9
! P I g (Response with the status of the power—on delay function being set to 30 sec.)
[ T T S N ¢
Power-on delay time setting PiOiINi |{1iCRILFi | | 5 [vie:s CRiLF 5
(Sets the power—on delay function to 1 sec.)
PiOiNi [3i0iCRiLFI | 6 |YlE:isS CRiLF 5
(Sets the power-on delay function to 30 sec.
P{OiNi [0ICRiLFi 5(- 5 YIE:S CR;LF 5
(Sets the power-on delay function tc? OFF)
Key operation prohibition response K . EiY .CR_ LF; b . ? : 3 KIE!Y O} FiF{CRiLF 7
[ i (Response with the status of the key operation prohibition function being set to
S 0FF->§§“-‘;§§§§¢§%E‘
T A A KlEivi fo] i 5 e P 6
[ T S A A ; ; (Response with the status of the key operation prohibition function being set to
I T i HE. P ON.)
: » |
Key operation prohibition setting K E Y O F F! CR LFs 7 Y{E:S CR:LF 5
(Sets the key operatlon prohlb\tlon functlon to OFF)
K{E!Y! {0OiNICRiLF} §EE 6 YIE!S CRiLF 5
(Sets the key operatlon prohlbmon ﬂzmctlon to ON)
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Comparator data response CiOIMICRILF] [ 1 | [ i 1 [ [ i i i [ i [} ; 3 [cloim{Ti [Hi.lG!.]LIiCR[LF! ; R 10
Note: The reading of the main unit changes to COM the moment it receives a COM command. (Response with the status of the conparatlve output type functlon bemg set to
HI-GO-LO); H H i o
CiOMT HH.EH GCRLF H P 11
(Response with the status of the conparatlve output type functlon belng set to
HH-HI-GO) | i ; o
cloim|T; GE.'L'. LLCR'LFf i I 1
(Response with the status of the conparatlve output type function being set to
GO-LO-LL) | P
N {CRiLF 1 s|-iH|1! .1'0'0 OCRLF 10
(Response with the HI-side judgment value)
fHiH: f1{o0i0/o0icr{LF 10
(Response with the HH-: snde Jjudgment value.)
iLio} i {5i0]0iCR|LF 10
(Response with the LO-: sldeJudgment value)
N {CRiLF 1 |si-iLioi i i5i0f0icriLF 10
(Response with the LO-sldeJudgment value.
si-inj1i | i [s5io]oicrR{LF 10
(Response with the HI- slde Judgment value.)
si-icfel | i0]o0icR{LF 10
(Response with the LL-side Judgment value.)
N {CRiLF IR i [ 1 loicr{F 10
(Response with the Hi-side hysteresls)
Hi-iH{H} i1 1 foicriLF 10
(Response with the HH-side hysteresls)
Hf.LO ::;IOCRLF 10
(Response with the LO-side hysteresls)
N {CR;LF 1 H—EL O' HE ! ;OCRLF 10
(Response with the LO-side hysteresls)
Hi-inf{ti | i | 1 loicriLF 10
(Response with the HI- side hysteresns)
Hi-icicr | § 1 1 foicriLF 10
(Response with the LL-side hysteresis.)
N {CRiLF 1 Li-inf1i |[Ni.|oicr|LF 8
(Response with the status of the Hl-side logic function belng set to N o)
Li-iniri [Ni . fcierjri | 1] ; 8
(Response with Ithe status of the HI-side logic functlon belng set to N C)
Li-infni NP folerjrri | 0 & ] b 8
(Response with the status of the HH-side logic functlon Dbeing set to N. O)
Li-inint [Ni.Jcierjeri | 0} N 8
(Response with the status of the HH-side logic function belng set to N. C)
igiol |[Ni.loifcritFi | i | i b 8
(Response with the status of the GO logjc function bemg set to N 0) i
Li-ialoi [Ni.|cicritFi | i i 8
(Response with Ithe status of the GO logic functlon belng set to N C) '
N {CRiLF 1o fLl-itafol NP folicritFi | i} i N 8
(Response with the status of the GO logic functlon bemg set to N 0) '
Li-ialoi [Ni.{ciorltFi | i : : 8
(Response with the status of the GO logic functlon bemg set to N C) H
Li-inf1ri ni.foicrjtri | 1 | P 8
(Response with the status of the HI-side logic function belng set to N. O)
Li-dmint NG feierrl | b ] 8
(Response with the status of the Hl-side logic function belng set to N. G)
Li-icfoi INi.{oicritFi | | | P 8
(Response with the status of the LO-side logic functlon belng set to NO)
itjoi NP fcioritri | i | i 8
(Response with the status of the LO-side logic functlon beln set to N.C.)
N {CRiLF 1o |ul-iciof [Ni.joicrjLFi | i f 8
(Response with the status of the LO-side logic functlon belng set to N 0)
Li-icfoi fni.jcicrfrri | i | i 8
(Response with the status of the LO-side logic functlon bemg set to NC)
ialoi INi.loierjtri | i i ] 8
(Response with the status of the GO logic functlon belng set to N O)
Li-iafof [nifoferfiri | ¢ | & | ¢ 8
(Response with the status of the GO Ioglc function bemg set to N C)
PLiLl ING L foloriLtF | i ] 8
(Response with the status of the LL— slde logic functlon bemg set to N O)
RN R R HT I ; ; 8
(Response with the status of the LL-side Ioglc functlon beln set to N C)
N iCRiLF 1o |a L ol Hin{oRriLF] 7
(Response with the HH-side, lighting up condltlon of ALI)
AfLit] 1 [Wit[cRiLF] | { 7
(Response with ‘the HI-side, lighting up oondltlon of AL1 )
AlLit] | |GioforitF} | | | | 7
(Response with the GO-side, lighting up condltlon of ALI)
AdfLin) LOCRLFT'E | 7
(Response with the LO-side, lighting up cpndltlon of AL1 )
AlLit] | JLiL[cRitF} § | 7
(Response with the LL-side, lighting up condltlon of AL1 )
N {CRiLF oA fLi2f HHCRLFQ | i 7
(Response with the HH-side, lighting up condltlon of ALZ)
AlLiz{ i [Hit|oritF] § | ! 7
(Response with the HI-side, lighting up condltlon of ALZ)
AlLiz] i |acioloritF] | | | 7
(Response with the GO-side, lighting up condmon of ALZ)
AlLiz{ i |LiofoRiLF] § | | | i 7
(Response with the LO-side, Ilghtlng up condltlon of ALZ)
Afriz] o foicieritef o} 7
(Response ith the LL— snde Ilghtmg up condition of ALZ)
R {CRiLF 1 YIE:S CR:LF 5
Note: The main unit returns to measurement operation upon an R command
(or returns to the coimpavrisoln output if an N command is sent)
A T A [ T A
Comparator data setting cioiMmicrRiLF| | i A S 3 |ci{oim|T Hi.{G:.|LIiCR|LF 10
Note: This example shows a case Note: The reading of the main unit changes to COM the moment it receives a COM command.| (Response with the status of the conparative output type function being set to
where COMT is HH-HI-GO and S-HH is [ b HI-GO-LO),
set to 8000 and S—HI to 4000. HiHi.iH} . {GICRILF 6 C{OiM{T HiH{.{H|.iG]|CRi{LF 11
(Sets the comt to HH-HI-GO.)
N {CR;LF 1 S{-iH{H 1{0:0}]0;:CR{LF 10
8{0i0i0;iCR{LF| 4 Si-iH{I 8/0:0}|0;iCRILF 10
(Sets the HH-side judgment value to 8000.)
N {CR:LF 1 S{-:iL{O 5:0}0:CR{LF 10
4:0i0i0[CRILF} 4 Si-iL{O 410i{00iCR|LF 10
(Sets the HI-side judgment value to 4000.)
N {CR;LF . 1 Hi-iH{H 0 iCR{LF 10
N {CR{LF i T |Hi{-iH{1 0 {CR{LF 10
N {CRILF ' 1 L{-iH{H N:i . {O:iCRILF 8
Ni . iCiCcRiLF{ | 3 |Li-iH{H Ni . {CiCR|LF 8
R {CR{LF i 1 Y{E:iS CRiLF 5
Note: If an R command is sent after setting required data, the main unit saves data provided
up to that rnoment a)nd t.hen.returns to rneasorement.ope(atioln. X o . X . E{ririotr CR{LF 6
[ T T [ T T A A i (Response when a value that does not meet the Isett;ng conditions is input)
[ RS T T I
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Scaling data response M{E:TiCRILF{ & 1§ R R T ] Flsic] | | ifo9loigfo] 10
Note: The reading of the main unit changes to MET the nt it r i an MET command. (Response with a full—: scale readlng) H
N {CRiLF Floing & | fofoiofoicriLF: 10
(Response with a full- scale |nput value) .
N {CRiLF ofrisi i | i | i |ojcrjLFi 10
(Response with an offset readlng) : H
N {CRiLF ofrini ¢+ [ i ] © loicrLFi 10
(Response with an offset input value) '
N {CRiLF DiLiH{T: | i9{9ig}oicr|LFi 10
(Response with the HI value of the digital ||m|ter)
N {CR{LF pfricioi [-i9loiofoicriLFi 10
(Response with the LO value of the digital ||m|ter)
N {CRiLF DlEIP] |4 icriLFi | 6
(Response with the position of the decimal point.)
R {CR;LF YIEPS CRiLF 5
Note: The main unit returns to measurement operation upon an R command (or returns to
the response with the full-scale readlng if an N command is sent) X
: : { ‘ P : H : i ;
Scaling data setting M E ! TiCR} LF‘ P 2 P ; o A ' : Fisic 9{9:9!9iCRILF 10
Note: This example shows a case Note The readlng of the main unit changes to MET the moment it receives an MET command.
where FSC is set to 8000 and OFS 8i{0:0:0} CR’LF P Z Fi{sS:C 810:0;0;CR{LF 10
to 20. (Sets the fu_\l—scale reading to 8000.)
NiCRILFI | | ‘ FITIN 91919 9iCRILF 10
{ Pl i
NiCRiLFi | g O/Fis 0 iCR|LF 10
H H P H
210 iCRILF! $ : olFis 2|0 iCRILF 10
(Sets the offset readlng to 20)
RI{CRILF}{ | g H YIE:!S CR:LF 5
Note. If an R command is sent after setting required data, the main unit saves data provided
up to that moment and thenvreturns to measurement operation. Elririoir CR{LF 6
' % (Response when a v(alue outslde the setpomt range |[s mput)
Linearization function status HB N CR LFE { L{TiN{ Of[FiF CR LF. ! [ i 7
response H P H (Response with me status of the linearization functlon belng set to OFF)
{ § P i LiTing fofNicritFi | 6
{ P { (Response with the status of the linearization function belng set m ON)
! P i LITiNG fciLiR[cRiLF] : : 7
H - ; { (Response with the sst.atus of the linearization functlon bemg cleared.)
i i i H | P H H I H i
Linearization function status setting LiTiIN 5 ‘o z FiF! CR LF Y| E S . ' gCR LF§ ' : ' 5
(Sets the I\nearlzatlon functlon to an OFF status.) . H : i ; ! H i
Liting fofnicritFi | i viEis| ¢ [oRritF| i | : : 5
(Sets the Imearlzatlon function to an ON. status) oo . i
LitiNi fciLiRICRILF] YE§s§ : goRLFZ Pt ] H 5
(Sets the linearization function to a cleared status) A A T A I : i
Nioi {92! {CR! LF’ | H i 5
(Response wnth the status of the I|near|zat|on function bemg cleared.)
Note: Since the linearization data are all cleared when the linearization function
is cleared, the main unit does not accept either a LIN ON or LIN OFF command.
(Set the linearization function status after settlng the Ilnearlzatlon data again.)
: : N : : H
Response for number of linearization LiNioOICRILF Niol io]oicr|LF] i : 6
correction data items (Response W|th the status of the i ion function being cleared.)
LiNiol iofz2icritFi | i ; 6
(Response W|th the status of the number of linearization correction data items
being 02.) i ; H P ' '
Linio} 51§e'cR‘LF' { : i i 6
(Response W|th the status of the numbe( of linearization Icorrection data items
being 16) | 1 | | P ‘ i
Setting for number of linearization LiNiO 0{2iCRiLF YIEiS| ! scre LF ; ; | 5
correction data items (Sets the number of linearization correction data items to 02) i H i H H i
LiNiOi {1]6iCRiLF} [ T T A YIEiS] | ECRLF ; H : 5
(Sets the number of linearization correction data items to 16.) . ' ' ¢ H H ' '
Elririoir| ioRitrl | i i 6
(Response when \meanzatlon data is not correctly set) i
Note: Set the number of linearization correction data items after settlng
linearization data.)
Linearization data response LiNiID 0 1iCRILF L{NiD{ i0}{1i {1:i= 14
Note: A reading can be made from any of the data items 01 to 16. (Response ith the input value ta N- 01 )
Note: The reading of the main unit changes to LINE the moment it receives an LND X : g i
command. H H .
N iCRiLF LinNip} iof1 o 0 iCR{LF 14
(Response with the output value giata N-01 )
N iCRiLF LiNiD} fof2i fri=}| ! 0 {CR}LF 14
(Response with the input value of linearization data N-02)
N {CRiLF LiNiD| fof2i joi=}| : LF 14
(Response with the output value of linearization data N-02.)
N {CR:LF LINiD 0:3 1i= 0 iCR|LF 14
N {CRILF L{N:D 116 1i= 0 {CR|LF 14
(Response with the input value of linearization data N-16.)
N {CRiLF Linipi i1fei foi=] {0 icR|LF 14
(Response with the output value of linearization data N-16.)
R |CRiLF Y{E:!S CR;LF
Note: The main unit returns to measurement operation upon an R command (or returns to
the response with the input value of Iinearization_ data N—.Ol \f an N command is sent.
i ) H H H H
Linearization data setting L N : D 0 \, 1 CR LF % i L{N:D 01 I:= 0 :CR}LF 14
Note: Settmg can be made from any of the data items 01 to 16
Note: The readlng of the main unlt changes to LINE the moment it r i an LND XX
command. i : H H H E i
—51000>CRLF : ] H LINiD 01 1i=}-i1{0:!01}0iCR{LF 14
(Sets the input value of Ilnearlzation data N-01 to —1000.
N {CR;LF LiN:D (VR 0= 0 iCR{LF 14
-19:0!0}CR{LF LIN:D 01 0= -19:0}0;CR{LF 14
(Sets the output value of linearization data N-01 to —900.
N {CRILF LINID 012 1= 0 iCR|LF 14
-i5i0i0[CR{LF L{N:D 02 1= -15;0}0iCR{LF 14
(Sets the input value of linearization data N-02 to —500.)
N {CR:LF LiN:D 0}2 0= 0 iCR|LF 14
-16:0:0CR{LF LiN:D 02 0= - 16:0} 0 CR{LF 14
(Sets the output value of linearization data N-01 to —600.
R {CRiLF YIE:S CR:LF 5
Note: If an R command is sent after setting required data, the main unit saves data provided
up to that polnt and then returns to measurement operatlon X Eiririotir CR{LF 6
A ; HE : E HE ‘ * ‘ ‘ ‘ H (Response \.Nher:\ a véalue. outside: the. setpoint range is input.)
{ ! H i H P P [ i R H H
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Common response

Response in case of data failure in the

internal memory

Note: Under normal conditions, this
response is made only once.

YTE!S 7
(Normal response) | |
Nfof [ i

(Response to, e.g. u
Efirir i oir}
(Response to out— of - range data or data that do not. meet setting con
E{RIR|OIR| iajeritrf | | & | | |

(Response when there is any communication parameter failure.)
Note: Under normal conditions, this response is made only once.

acknowledgment.

panelmeter once and then turn it on again.
DiAiTiAl [Lio|siT]|
(Response in case of condition data failure.)
Note: Set the condltlon data again. } :

piaiT{Aal fLio{siT]| 0 MCRiLF
(Response in case of comparator data fallur )l

Note Set the comparator data agal
piaiTiAal fLiolsiT]
(Response in case of scalmg data fallure
Note: Set the sc.allng data agam:

EiT{CRILF

ditions.)

Note: ERROR B to ERROR F are available as the response commands for

Note: If a response to the ERROR X command is received, execute the same
processing once again. If the panelmeter still does not recover, turn off the

watanabe

WATANABE ELECTRIC INDUSTRY CO., LTD.

6-16-19, Jingumae, Shibuya—ku, Tokyo 150-0001, Japan
Phone: (81)3-3400-6141

Homepage http://www.watanabe—electric.cojp/en/
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