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A5000 Series

. . . y
Communication Functions User s Manual

1.  Overview
This manual explains the specifications of the communication functions provided by the A5000 series of digital panelmeters.
It also explains how to handle the A5000 series.

2. Specification

RS-232C RS-485

(Compatible with EIA RS-232C) (Compatible with EIA RS-485)
Synchronization Start—stop
Communication method Full-duplex | Two-wire half-duplex (polling/selecting)
Transmission rate 38400bps / 19200bps / 9600bps (default) / 4800bps / 2400bps
Number of start bits 1bit
Data length 7Tbit (default) / 8bit
Error detection Even parity (default) / odd parity / no parity
(parity bits) | Block check character (BCC) checksum
Number of stop bits 1bit / 2bit (default)
Character code ASCII
Transmission control procedure Non—procedural
Signal name used TXD, RXD. SG Non-inverting (+), inverting (=)
Number of units that can be connected | 1 unit Max 31 units
Transmission line length 15m 500 m max. (overall length)

* In CE conformity, it is under 30m

Delimiter CR+LF (default) / CR

3. Terminal description and connection method

The communication connector of the A5000 series is a modular jack RJ-14(6P4C) compatible with the FCC68 standard.
Use a modular plug RJ-14(6P4C) also compatible with the FCC68 standard when connecting the panelmeter.

3.1. Terminal Assignments

RS-232C
Terminal .
21 _TXD(_) 22_NC(TE RM) No. Name Description
20 RXD RS-232C Receive Data terminal
20_RXD(+) 23_SG 21 TXD RS-232C Transmit Data terminal
22 NC Do not connect.
23 SG Common terminal for the communication
functions (signal GND of the circuit)
2X3X4X5
RS-485
Terminal -
No. Name Description
20 (+) RS-485 Non-inverting output (+)
21 (=) RS-485 Inverting output (=)
22 TERM RS-485 terminator enable pin
23 SG Common terminal for the communication
functions (signal GND of the circuit)
* Shorting between terminals 21 and 22 bles the terminator 200Q.

* Do not connect the shields wire to the SG terminal.

3.2. Example of RS—232C Connection

13 1 20 21 22 23 5 1 20 21 22 23
I i
25 14
25-pin D-Sub 9-pin D-Sub

(female) (male)

Pn2TXD —— X X X — Pin20RXD Pn2RXD ——— Pin21 TXD

Pn3RXD ———  — Pin21 TXD Pn3TXD ———— Pin20RXD

Pin4 RTS Note: Connect at the Pin 7 RTS Note: Connect at the

Pin 5 CTS :I communication connector Pin 8 CTS communication connectork

Pn7SG — Pin23SG Pn5SG — — Pin23SG

Note: The above-illustrated connection of the CTS and RTS terminals on the host side is only a typical example for hardware control. Consult your system

designer for further details on how to cope with the terminals.
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3.3. Example of RS—485 Connection

If the panelmeter is positioned to be an end station as the result of an RS—-485 connection,

short—circuit terminals 21-22 to enable the terminator.

RS-485/ +

RS-232C

converter

Shield

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

Note: Do not wire a shield to the “SG”
terminal of the instrument.

4. GCommunication Function Parameters
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The baud rate, data length, parity bit, stop bit, delimiter, and device ID (RS-485 only) are the user—selectable parameters of the

communication functions provided by the A5000 panelmeter.

For details on how to set the parameters, see the user’ s manual of the A5000 main unit.

5. RS-485 Transmission/Reception Formats

5.1. Establishing and Releasing Communication Link

Functions / Description Transmit Data

EOT: CR |

*Release of communication. H H H
* Communication is still

ossible when another device ID is speified without releasing the communication link.

Received Data
89 HITH Length [ 1| 2|34 56 7[8[oftwo]n[r[w]u]is[w][7]18]19]20]2]2][Length
Establishment of communication Link H 2 |AcKi 0 i1 iCRILF HE R i 2
*Shift to command acceptance state of module. | % Set a two-digit number as the device ID (00 is void).

(There is no response when t}

(If the first data is EN and communication is established when a command error occurs, it is released.)
_* Normal response.  Response time: 20 ms max.

(No response is made for release.)
(0 the first data is EN

he device ID is different, and released if communication is established.)

d communicati

is established when a command error occurs, it it

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 BCGC Checksum

As a means of error detection, a block check character (BCC) checksum is added to the RS-485 communication function of the A5000
panelmeter. See the following illustrations for details on the transmission and reception formats (which are as illustrated in the table of

communication commands in Section6 for the RS—232C communication function).

Example of BCC Checksum for Transmission
e ! cr

Character |s™ | D | s | P lex| a | I L
: 1 02H | 44H | 53H 1 50H | 03H | 41H | 45H | ODH | OAH |
Hexadecimal | | | | | | | | | |
| 12,0 )@, I T\| I I
BCC H = Higher—order 4 bits among the lower—order 8 bits of the sum of the
hexadecimal values numbered from [1]1to [4]  44H+53H+50H+03H=EAH
BCC L = Lower—order 4 bits among the lower—order 8 bits of the sum of the
Example of BCC Checksum for Reception hexadecimal values numbered from [1] to [4] 44H+53H+50H+03H=EAH
| | | | | | | | | | | | | | | | |
Character 1 5™ 1 | | P8 000y PR D EX 8 D OR G LE
1 02H | 20H | 20H | 20H | 35H | 30H | 30H | 30H | 20H | 484 1| 49H | 03H | 39H | 44H | ODH | OAH |
1 1 I | | 1 | | I | 1 | | I I 1 |
1 @2, ,® 6,6 90,6, I I | I

© @, @ ]

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

6. Communicate Command

Functions/ Description Transmit Data Received Data
1:2:i3:4:5:6:7:8:9i10:i11:12:13:14:15:16:17:18:19i20:21:22:23| Length HER
Measured value and comparison results | D i 8 { P icRi LF 3
response
10
1"
F ; 10
3 nJudgment resu\t is Hl)
RILF! H 11
(- over reading, with decimal point, response when udgment result is HI)
0:0: H: Fi 10
(Peak hold reading, without decimal point, response whenJudgment result is Hl)
1~2 characters : Normally 2 blank characters. “<=" for over reading.
After 3 characters :  Reading value & comparison result. Right justified when there are fewer digits.
There is a space between the reading value and the comparison result.
No response is returned if this is the configuration mode.
During HOLD or simple average calculation, it responds after the simple average calculation is completed
(After the reading value is calculated).
If another command is sent or received while waiting for a response, there is no response.
When “over value”, the last calculated reading value is returned.
_Responds after indication update.
Measured value response M:E S cRiLF 3 Poi0E i 12
* Peak hold, other measurement states (0 reading, without decimal point.)
and comparison results do not respond. H H 12
HOHIL 12
HOHIL 12
: foriLrFi 12
over reading, with decimal point.)
1~2 characters : Normally 2 blank character: " for over reading.
3 characters : Polarity indication at the maximum number of characters. If there is no polarity
at the maximum character, it is blank.
4~12 characters : Reading value. If there are fewer characters., it is left justified. The remaining
characters are blank.
In the case of the configuration mode or during hold, the last calculated reading value is responded.
If no calculation has been performed, the reading value is 0 (including cases with a decimal point).
Judgment (Comparison) result response | J i G i M iCR: LF 3 PCRiLFi 15
* Measurement status does not respond.
CR LF 15
§ CR LF 15
Response when the Judgmen( resu\t is LO
PCRILF: 5
1~15 characters : The remaining characters are blank.
In the case of the configuration mode, the last calculated
Hold remote control response
= Checking hold control status via S:T:H:iCRiLF 3 iCRiLFi 6
Communication.
6
Hold terminal response
«External control terminal status response. [ E : § i A iCR: LF 3 B H H H H H H P H 6
(Response in hald OFF state) * Note that this is the termma\ s(ate not the ho\d stzte
oiLiDi i icriwi i | JE T S S TR R 6
(Response in hold ON state)
Hold Remote Control I T O T
*Remote status OFF command via SiT:H S iCRilLF 5 5
Communication. (Recelved mstrucuons)
* Instructions are not accepted in che case of the ion mode or shift ion mode (“NO ? ” Resp: .
Remote status ON command via H H £ LF 5 EiSi { icrRiLFi I H 5
Communication. (Hold ON) (Received instrucuons)
* Instructions are not accepted in the case of the ion mode or shift p
Trigger input TiCRiLF 1 0 : H H H H P 1
(+5000 readlng with decimal point)  * The response is the same as the “DSP”.
* No response when the hold status is not ON (by remote or external control).
Hold remote control cancellation E:iS iMicRriLF 3 5
(Received instructions.)
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Functions/ Description Transmit Data Received Data
1:i2:i3:14:5:16:7:8i9i10i11i12:13i14i15:16:17:18i19:20i21:22:23|Length |1 :2 i3 :4i{5:6:7:8:9:10i11:12i13i14i15:16:17:18:19:20:21:22 | Length

Digital zero remote control response
« Checking the digital zero control status.| D i Z i R iCRi LF 3 D:Z:R O:iF :iF icrRiLF 7
.(Response wnen digital zero conf'guratlon is OFF by remote, external control or. key operanon )

D:Z:iR: 1:0:0:0:CRiLF: 9
(Response when digital zero configuration is ON by remote, extemal control or key operauon)
* The main unit responds with the reading when the digital zero function is set to ON.
Right-justified zero suppressed response. Includes decimal point if any.
Digital zero terminal response i I
«Checking the external control input E:Z :ACRiLF 3 H i H i i i i i 7
terminal status. (Response with the OFF status of the digital zero function.)
* Note that this is a terminal state, not a conf’guratlcn of dlglta| zero funcnon
DiziRi {0iNicRitri | ! 6
(Response with the ON status of the digital zero funcnon)
* Note that this is a terminal state, not a configuration of digital zero function.
Digital zero remote control Poboi i N S R T
+Sets the digital zero function to ON. D:Z:R O :iNicCR;LF 6 Y:E:S: iCRILFi 5
* Digital zero is the reading value after (Digital zero ON.) (Received instructions)
control. * Instructions are not accepted in the case of the ion mode or shift ion mode ("NO ? " D
When the digital zero backup function is ON by remote control, the digital zero configuration is
memorized when the power is tured off.
- Sets the digital zero functionto OFF. [D i Z i R O:iF:iFicRiLF 7 Y H icRiLF! i 5
(Digital zero OFF.) (Received mstmcnons)
* Instructions are not accepted in the case of the ion mode or shift configuration mode ("NO 2 ” P
The control state will not be memorized when the remote OFF Instructions is transmitted (the remote
"S)}V" is Necessary.
D:Z:R 1:i0:0:0:iCR:LF 8 H 5
* instructions range: -9999~9999  Out of range is not accepted ("NO ? ” RESPONSE). (Received mstmcnons)
* Left justified when there are fewer characters. Decimal points are not included. * Instructions are not accepted in the case of the ion mode or shift ion mode ("NO ? ” P

When the digital zero backup function is ON by remote control, the digital zero configuration is
memorized when the power is turned off.

«Digital zero remote control cancellation. [ E i Z i M iCR: LF 3 YIEiS:i { icrRiLF{ | I T S S S S S S R R 5
(Recelved |nstmcnons) sAV" is Necessary if you want to connnue even after restamng tne power

Digital zero value OFF instruction save H H H

*Storage of digital zero values S:A iV iCRiLF 3 5

* The digital zero backup function must be (Received instructions)

ON. * Instructions are not accepted in the case of the ion mode or shift ion mode (“NO ? ” Response).
When transmitting the DZR OFF and EZM commands, you must transmit the “SAV” command to i A R 5
memorizes the control state even if you restart the power.

Comparative output remote control response
«Checking of comparative output terminal | R i L : Y iCR: LF 3 H H 7
simulated output status via communication. (Response wnen there is no remote control or when all l.ermmals are OFF by remol.e control )
RELIYE PHiDicrii |} T 6
(Response when HI terminal is ON via remote ccntml)
RILIYVE fa@ioferivei | 8 B P B B B B P b f 6
(Response wnen GO terminal is ON via remote control )
RILIYVE iLioferivi | 8 8 B B B B B b b 6
= Comparison judgment HI ON instruction [ R i L i Y HilicriLF 6 Y 5

(Received mstruchons)
* Instructions are nat accepted in lhe case of the mode or shift ion mode ("NO ? ” Resp: .
6 YIEIS: i fcriwi P b b bbb bbb b bbb 5

via communication.
* Values are GO, and LO in addition to
the above.

(Reeewed instructions)
* lnstructlons are not accepted in lhe case of the ion mode or shift configuration mode (“NO ?

6 Y 5
(Received mstruchons)
* ]nstructlons are not accepted in lhe case of the ion mode or shift confi mode ("NO ? ” Response).
- All comparison output OFF instructions i i 7 YIEiS! [ T R T R B Pobod 5
via communication. (Sets all comparison outputs to OFF) (Received mstruchons)
* Instructions are not accepted in the case of the ion mode or shift configuration mode ("NO ? ” Resp:
= Comparison output remote control R:C iM:cCR:LF 3 YIE! s EONN D N R TS R R R R R A A A A A 5
Cancellation,
Remote control response
*Checking of remote control status of R: E : AiCRiLF 3 H i 5
each function via communication. (Response with the status of every Functlon ot bemg remote controlled)
DiZiRicrRitFi | i 3
(Response wlth the status of the dlguml zero, ﬁmcuon bemg remol.e controlled)
PiViHicriLF| H 3
(Resoonse wlth the status of the peak nold functlcn belng remote— controlled)
SiTiHicriP: | & F i P b i bbb bbb b b 3
(Resoonse wlth the status of the hold funcuon bemg remot *cantmlled.)
R LiYicriLFi i i i i i i P 3
(Response wlth the status of the comparison output funeuon belng remote controlled)
* The main unit responds with the statuses of functions by separating them with delimiters if
multiple functions are being remote-controlled. This does not include remote control with
“Key operation prohlbltlon R
+Peak hold remote control response P:V :iH:criLF 3 PiViHi{ iPiHi-iO:F:FicriLFi { { { i i 10
* The response contents will differ depending (Response with the status of the peak hold function bel"g set to OFF by remote control.
on the condition data configuration. P:ViHi{ i{ViHi-:0:F:F:cr: H H 10
.(Response with the status of the valley hold functlon bel"g set to OFF by remote control)
PIVIiH: H PFiFicR! H 10
_(Response with the status of the Deak/valley hold function bemg set tc OFF by remote contml
PiViIH! iPiHi-i0iNiocri H 9
.(Response with the status of the peak hold functlcn bel"g set to ON by remote contml) o
PiViH{ iViH{-{0iNicri i i HE B 9
_(Response vith the status of the valley hold functlon bel"g set to on| by remote control ) .
PiViH! [P} - iNicr! H R 9
(Response with the status of the Deak/valley nold funcnon bemg set tc ON by remote control )
*Peak hold terminal response E:P:A:CRiLF 3 P:ViH: {O:iF:iFicrRiLFi ! H 7
.(Response with the OFF status of the peak hold functlon) * Termlnal status o
PiViHi {0iNicri N T A A A 6
*Terminal statu:
*Peak hold type configuration P:ViH P iHicriLF 6 PE i ICRilLF H H H H i 5
(Sets to the peak hold) L ¥ Instructions are not accepted in the case of the onfiguration mode or shift configuration mode ("NO ponse).
PiViH: [ T S S R S S S R S A S A 6 vyieisi i icritfi HENEE S T | s
(Sets to the valley nold) L ¥ Instructions are not accepted in the case of the onfiguration mode or shift configuration mode ("NO ? ” Response).
Pivi N A A O 6 YiEisi i lcritF! HEE A A | s
.(Sets to l‘he peak | L ¥ Instructions are not accepted in the case of the onfiguration mode o shift ¢ ponse).
*Peak hold remote control P:iViH: i [ T S S R S S S R S A S A 6 vyieisi | deriwi B0 bbb bbb | s
(Sets the peak ho ,* Instructions are not accepted in the case of the ion mode or shift ¢ ponse).
PiviHi HEE 7 YiEisi | icriir! i [ T I | s
(Sets the peak hold functlon to OFF) S ¥ Instructions are not accepted in the case of the onfiguration mode or shift config ponse).
+Peak hold value response 3 PiH! | i isioiol.ioicrivei 1 b b b bbb b 10
.(Response with the peak hold value.) .
ViH: =il CRILF: 10
.(Response with the valley hold value) .
PiVi i ieioioi.ioicric 10
(Response with the peak/valley hold values.)
,Batch response with delimiters.
+Peak hold value clear iCiLi iPiHic 6 YiEisi i lcritF! H S N 5
(Clears the peak hold value L ,* Instructions are not accepted in the case of the onfiguration mode or shift configuration mode ("NO ponse).
+ P T S S S S T S 6 vi i or i L i i s
K ]nstru fons are not accepted in the case of the o ion mode or shift configuration mode (“NO ponse).
6 Yieisi | iceriri | i i i N T S T B B | s
* Instructions are not accepted in the case of the ion mode or shift ion mode (“NO p
*Peak hold remote control Cancellation 3 fEiS: PCRILF: H N S S HE 5
* Instructions are not accepted in the case of the ion mode or shift ion mode ("NO ? p
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Functions/ Description Transmit Data Received Data
1:i2:i3:4:5:16:7:8i9i10i11:12:13i14i15:16:17:18i19:20i21:22i23|Length |1 :2 i3 :4i{5:6:7:i8:9:10i11:12i13i14i15:16:17:18:19:20:21:22| Length

Max/Min/(Max-Min) Response
* Checking max, min and (max-min) M:iA i XicRiLF 3 MiAiX 5:i0:0:.:0:icCRiLF 10
Values. .(Response with a MAX value)

[RCEATS AN A A 10

(Response with a (MAX-MIN) value.)
* Batoh response with delimiters. Each value right-justified zero suppressed response. Includes
decimal point if any.

Max/Min/(Max-Min) Clear

M:C:L M: A iCRiLF 6 : 5
(Clears the MAX value.) (Received mstmcnons)
* ]nstmctlons are not accepted in rhe case of tne ion mode or shift ion mode ("NO ? ” Resp: .
MiCilL Mil: 6 Y T [ T T T S S S T 5
(Clears the MIN value) (Recelved mstmcnons)
* ]nstmctlons are not accepted in rhe case of tne ion mode or shift ion mode ("NO ? ” Resp: .
(Clears the (MAX MIN) value) (Recelved mstmcnons)
_* Instructions are not accepted in the case of the cc y n mode or shift configuration mode ("l\lo ?." D
*Range Response R: N : G :CR:LF 3 i1:i2:iCRiLF; 8
(except for thermometers)
8
8
(Response with the status of range 2A bemg selected)
Nioi i2i iorilFi 5
(Response with the status of no range belng selected)
* The response varies dependlng on the lnput umt or the status of range selectlon (8 characters max)
*Range response (thermometer) R: N : G :CR:LF 3 RIAINIGIE! (KiAicritFi | [ S S T R T 8
(Response with the status of range KA belng selected)
R e Rt : 8
(Response with the status of range KB bemg selected)
REAINIGIED idicritei | T T 7
(Response with the status of range J belng selected)
RIAINIGIE! (RicrRitFi 7
(Response with the status of range T bemg selected)
RIAINIGIE! [RicrRitFi ! 7
(Response with the status of range R bemg selected)
REAINIGIED isioritei | L T T O 7
(Response with the status of range S bemg selected)
RIAINIGIE! iBicritri ! 7
(Response with the status of range B being selected)
RIAINIGIE! iPiIAlcrRii | | 8
(Response with the status of range PA being selected)
RIAINIGIE! (JiPiAforitei | | P P P i bbb 0
(Response wlth the status of range JPA bemg selected)
*Range configuration RiN:G 1:2;CRiLF 6 Y E:S iCRILF H H P H H H 5
(Sets to range 12) * ]nstructlons are nat accepted in the case of the ion mode or shift confi ion mode ("NO ? ” P .
(Sets to range 24) * ]nstructlons are nat accepted in the case of the ion mode or shift configuration mode (“NO ? ” P .
RINiG@! i2 6 |YiEisi i feriwei i R T T T A I T
* Instructions are nat accepted in the case of the ion mode or shift configurati mode ("NO ? - P .
Ri 6 |[YiEISI | icrilFi [
* Instructions are nat accepted in the case of the ion mode or shift confi i mode ( NO 2" P .
R 5 YiEisi i ieriwi P P P P P P bbb | 5
* ]nstructlons are nat accepted inthe case of the ion mode or shift configurati mode ( NO 7 P .
(Sets to range JPB.) * Instructions are nat accepted in the case of the ion mode or shift confi mode ("NO ? - P .
* The command varies depending on the input unit or the range of interest. NiO!i ioicrilFi [ T R T R B Pobod 5
.(Response when a nonex|stent range is set)
Averaging frequency response
Response of setting value A:V :GiCR:LF 3 iViGi i1 iCcRiLF} 5
(Response wlth the status of the averaglng freouenoy bemg once)
Aiviai i8ioicriwi i P P P b bbb bbb b 6
Average frequency setting
- Change of setting value A:V:iG 1 iCcRiLF 5 : H 5
1/2/4/8/10/20/40/ 80 (Recelved |nstruct|ons)
* Instructions are not accepted in the case of the ion mode or shift configuration mode (“NO ? P .
via: 0 icrie: i i i b b bbb bbb bbb | e |YiEIST P oieriwei PP i P bbb bbb b i b 5
(Sets the averaging frequency to 80 times.) (Received instructions)
_* Instructions are not accepted in the case of the cc y n mode or shift ¢ ion mode. ("!\IO 27 P
Moving average calcuiation frequency response
-Response of setting value M: A :ViCRiLF 3 7
9
9
(Response with the status of the moving average ¢ czlculztlon frequenoy belng 16 tlmes)
Moving average calculation frequency setting
- Change of setting value M:A:V 0 iCRiLF 5 5
0/2/4/8/16/32 (Received instructions)
(Cancels moving average calculatlcn (OFF)) * Instructions are not accepted in the case of the ion mode or shift configuration mode ("NO ? ” Response).
(Sets the moving average calculation frequency to 16 tlmes.) (Received instructlons)
* Instructions are not accepted in the case of the configuration mode or shift configuration mode (“NO ? * Resp
Step wide response
*Response of setting value SiW:DicriLF 3 SiWiD 1icRiLF 5
(Response with the status of the step width being 1.)
Step wide setting
*Change of setting value SiW:D 1 icRiLF 5 YIEiS i PCRILF 5
(Sets the step width to 1.) (Received |nstructlons)
1 (1digit) / 2 (2digit) / 5 (5digit) / 0 (10digit) * Instructions are not accepted in the case of the ion mode or shift configuration mode (“NO ? “ P
Communication function parameter response
*Response of setting value Ri{S i - icriLF 3 RiS - 1:9:2:0:0:i-:7:i-:Ei=-:2:=-iCiRi/iL:F:icR 21
(Baud rate — data length — parity — stop bit — delimiter, in that order.) LF
* Parity is "E” for even numbers, “O” for odd numbers, and “N” for none.
_* Delimiter is CR for CR, CR/LF for CR+LF
RiS - 9:6:0:i0:-:i8:-i0i-i1i=-iCiRIiCRIiLF 17 Y i 5
Baud rate - Data length — Parity - Stop bit — Delimiter, in that order (Received |nstructlons)
Baud rate : 9600 / 4800 / 2400 / 38400 / 19200 (bps) * Instructions are not accepted in the case of the ion mode or shift ion mode (“NO ? ” P
Data length: 7/ 8 * The set value switches i i after the response. However, the delimiter switches before the response.
Parity : E (even) /O (odd) /N (none)
Stop bit: 1/ 2
_ Delimiter : CR / GR/LF
Device ID response
*Response of setting value 3 iDiRi i0 i1 icRilLF 6
.(Response with the statys of the device ID belng ot )
Device ID setting H | i
*Change of setting value 6 YIEiS i fCRiLF 5

(Received instructions)
¥ Instructions are not accepted in the case of the configuration mode or shift configuration mode ("NO ? ” Resp

01-99 (2-digit fixed)
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Functions/ Description Transmit Data Received Data
1:2:i3i4i5:6:7:8:9:i10i11:12:13:14115:16:17:18:19:20:21:22:23| Length P2 Length
* Analog output type response AiO :iPicCRilLF 3 9
9
10
9
10
5
(Response with the status of the ana\og output umt bemg not mstalled)
+Analog output type setting A:O:P O:F:FicriLF 7 YiEisi § icriwri i FE B FE 5
(Sets the analog output type to OFF) * ]nstmctlons are not accepted in the case of the i mode or shift nfi mode (" No 7 P .
* Instructions are not accepted in the case of the ion mode or shift confi mode 1 NO X P .
Al 8 |YiEISE | iorilFi [ T T A A | 5
* Instructions are not accepted in the case of the ion mode or shift confi mode 1 NO 7 P .
Al 7 YiEisi { icriwi P P P P b bbb b i | 5
* lnstmctlons are not accepted in the case of the ion mode or shift confi mode 1 NO X P .
Al iP 8 YiEisi § icrilF i i N S R N H | 5
(Sets the analog output type to 4-20 mA.) * ]nstm ions are not accepte in rhe case of the ion mode or shift confi mode (" No 2" P .
N iCRILF} FHE T A T A 5
.(Response if product is not wn:h ana\og output) .
Digital zero backup status response
+Response of setting value B:D:Z:iCR:iLF 3 H 6
(Response wnh the status of dlg\tal zero backup bemg ON.)
BiDizi {O0iFiFicRicei | 1 & © B & B i b b i 7
Digital zero backup status settings
+Change of setting value B:D:Z O :iN:iCRiLF 6 H 5
(Sets digital zero backup to ON.) (Received mstmctlons)
N S T S S S S N R N T * lnstmctlons are not accepted in the case of the mode or shift ion mode (“NO ? ” Response).
BiD 7 |vie: SoRiLF AR S A A R R 5
(Sets digital zero backup to OFF.) (Received mstmctlons)

* Instructions are not accepted in the case of the mode ("NO ? ” Resp:

~Input selection response I1:S:E:L:iCRiLF 4 I: i i i N 8
* Frequency input specification (15) only. (Response wlth the status of the |nput selectmn cptlen bemg open collector.”)
(Response with the status of the |nput selectmn cptlen bemg “logic.”)
1 PEPLE G iQicriLri . 8
(Response with the status of the |nput selectmn cptlen bemg
Nioi i2i icritri | 5
(Response when not frequency mput spec\f\cat\en (15))
+Input selection setting I1:S:E:L 8 YiEisi i icritri i H [ S S P 5
(Sets the input sel * lnstructlons are nat accepted in the case of the ion mode or shift confi mode ("NO ? " Resp: .
1isiEiL! 8 YiEiSi icRiLF [ T N B T B
Sets the input s mode or shift confi ponse).
1isiEiL! 8 I T I | s
(Sets the input se\ecuon option to magnet ") ion mode or shift confi P .
Tracking zero response
Response of setting value T:R:K:iCrRiLF 3 14
16
7
Tracking zero setting
«Change of tracking zero time T:R:K Ti=:i1:icriLF 7 H i i N 5
* 0~99 (Extend to the right for 2-digit.) * lnstructlons are not accepted in the case of the ion mode or shift configurati mode ( No ?” Response).
~Change of tracking zero width =igigicriei | i i P b i H 8 YiEisi | icritri | 5
* 0~99 (For single digits, subsequent commands are left-justified.) * Instructions are not accepted in the case of the ion mode or shift ponse).
+Tracking zero OFF | HESAE R A A 7 |YiEisi i icriu! i R T T I I | s
(Sets the tracking zero function to OFF.) * ]nstructlans are not accepted in che case of the ion mode or shift config P
*Sensor power supply response SiNiS:iRiCRiLF 4 iINiSiR:i i1i0icRiLFi | 7
* Load cell input specification (17) only. .(Response with the status of sensor power supn\y bemg set to10 v) o
SINisSiRi i5icr! H N S T 6
.(Response with the status of sensor power supp\y bemg set to 5 v) L
7 Yi 0L FRITE R R S A S U S S S S T S A 5
(Recelved |nstructlons)
,* Instructions are not accepted in the case of the configuration mode or shift sonfiguration mode ("No ponse).
6 Yieisi | icriiei i [ 5
(Recelved |nstructlons)
* Instructions are not accepted in the case of the mode or shift ion mode ("NO ? ” Resp
Power-on delay time response R
*Response of setting value P:i0O :NicriLF 3 6
H 7
.(Response wlth the status of the power-on delay functlon bemg set to 1 sec) L
PiOiNi{ iO0OiNi=i3:i0:cr! H N T R 8
(Response vith the status of the power-on delay function bemg Set to 30 sec)
Power-on delay time setting
*Change of setting value P:O:iN 6 5
 seconds.) (Received instructions)
Pl ¥ Instructions are not accepted in the case of the configuration mode or shift configuration mode ("NO ponse).
O:iN H [ S S R 5 Y%E;S i icrRiLF FE S S T T A T T A 5
* Sets the power-on delay function to (Received instructions)
_* Instructions are not accepted in the case of the configuration mode or shift ¢ tion mode ("NO p
*Protection response P:{R O icriLF 3 i0 i EEE - S T 7
.(Response wlth the status of the Drotect\on funct\on bemg set to OFF)
P:R:O: INicRri 6
.(Response with the status of the protect\on functmn bemg set to ON)
*Protection setting P:R:O O:iF:iFicRiLF 7 YIE:iS:i | icrilFi H H P 5
(Sets the protection function to OFF.) ¥ Instructions are not accepted in the case of the onfiguration mcde or sh\ft configuration mode ("NO ponse).
PiRiO! iOiNicriLFi | 6 H i icri I T S T R T B R B | s
(Sets the protection function to ON.) n mode or sh\ft configuration mode ("NO p
*Unit number response U:iN:iO:iCRiLF 3 B 8
* Unit No. cannot be changed. (Response with the status of the input unit being strain gauge measurement and the output unit being
a combination of comparison output, analog output and RS- 2320)
Lo 2% A s
(Response vith the status of the input unit being DC vo\tage measurement (11 ranges) and the output
unit being RS-232C.)
Key operation prohibition response H i
*Response of key operation prohibited state [ K i E { Y iCRi LF 3 B B B B H 6
* RE indicator does not light up. (Response with the status of the key operat\on proh\bltlon function being set to OFF)
_* Key operatlon is not allowed. .
KiEiY! i0iFiFicriLr! 7
_(Response W|th the status of the key operat\on proh\bl on funcn n being set to ON)
*Key operation prohibition setting 6 Y i iCcRiLF! 5
(Received instructions)
¥ Instructions are not accepted in the case of the configuration mode or shift configuration mode ("NO ? " Response).
I A S A T T A 7 Yieisi § deriwi P P P PP PP PP OP P OE 5
(Sets the key operatlon prohlbltlon functlon to ON ) . . . o o . . (Received |nstructlons)
[ A I I I I * Instructions are not accepted in the case of the ion mode or shift configuration mode ("NO ? ” Resp:
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Functions/ Description Transmit Data Received Data
—T T T T Conath
Comparator data response 10
10
10
H H H 10
(Response wnh the LO-side nysteresls>
H H HNE A T Y:E:S CR:LF 5
* The main unit returns to measurement operation upon an R command.
(Or returns to the Hi-side jud ment va\ue \f an N command is sent)
Comparator data setting H iMicri i | I T 3 Si-:iH:I 1:0:0:0:CR:LF 10
* Set S-HI to 8000 and S-LO to 4000 i changes to COM the moment it receives a COM command.
(example). i N S T S R A S 4 |si-iHilI 8:0:0i0icriLF 10
(Sets the HI- s\deJudgment va\ue to aooo)
N:icr:LF 1 S§:i-:iL:0 5:0:0:cR:iLF 10
4:0:0:0:CRiLF 4 |Si-:iL:O 4:0:0:0:cCRiLF 10
(Sets the LO-side judgment value to 4000.)
RicrRiLFi | N A T A 1 |YiEiS OR i LF 5
*If an R command is sent after setting required data, the main unit saves data provided up to that moment
and then returns to measurement operation. E:iririo:ir CRi LF 6
(Response when a value that does not meet the setting conditions is input.)
Scaling data response R I
*Transition to scaling data settings M: E :T:cCRiLF 3 S:C: 10
(Response with the set value of full- scale read\ng value is 9999)
The reading of the main unit changes to MET the moment it receives an MET command.
* ]nstmctlons are not accepted in the case of the mode or shift i mode (" NO ?’ " Resp .
Response of the setting value of the N:icrRiLF 1 O i9igicritPi 1 P i b i i 10
next setting item.
* The response changes each time N is sent.
N:icr:LF 1 10
N:icr:LF 1 10
N :cr 1 11
(If it ncy measurement modeL proceed to the next item.)
Nicri H I A 1 10
(If it is not a frequency measurement mode\ proceed to the next item.)
N:icr:LF 1 10
N:icr:LF 1 10
NicriLF 1 AiOiHII igigig! 9§cR,LF§ 10
(If it is not an analog output model proceed to the next item.) (Response wlth analog output HI value is 9999)
Nicritei | | i i T |AioiLiol R R TS R A A A A 10
(If it is not an analog output model, proceed to the next item.) (Response with analog output LO value is 0.)
Each value right-justified zero suppressed response. Includes declmal pomt if any.
NicriLF 1 fEiP icri H
R:icCR:LF 1
The main unit returns to measurement operation upon an R command (or returns to the response with the
full-scale reading if an N command is sent.)
Scaling data setting
+Set FSC to 8000 and OFS to 20 (example) [ M : E : T iCR: LF 3
+Full-scale reading value setting 8:0:0:0:CR;LF 4 10
* Only when the current setting item is a * -9999~9999
full-scale reading value. * For fewer digits, left=justify the following commands. Decimal points are not included.
(The same applies to other parameters.)
* Sending N will move on to the next item. [ N i CR i LF 1 B H 10
(Response wlth the set value of full-scale mput value is 9999.)
NicrR:LF 1 OiFisi | i P0icritFl PP P b bbb i 10
(Response wlth the offset readmg value is 0.)
- Offset reading value setting 2:0 iCR:LF 2 OiFis! Pl 0:icriLF 10
* Only when the current setting item is (Response of the set value)
an offset reading value. RicrRiLF 1 YiEiS!i i 5
*If an R command is sent after setting required data, the main unit saves data provided up to that moment
and then returns to measurement operation. 6
Linearization function status response
*Response of setting value L:I:iNI:iCRiLF 3 7
H 6
(Response with linearize function is ON)
LitiNi fciLiRiceriei | 0 P P b bbb bbb 7
(Response wlth the status of the Imeanzauon funouon bemg cleared
Linearize function status setting L:I:iN O:F:f icrRiLF 7 Y B i 5
Change of setting value (Sets the linearization function to an OFF status.) (Received mstructlons)
Pod i i Pod i - R T R S T T S B R * Instructions are not accepted in the case of the ion mode or shift confi mode (“NO ? “ Resp .
6 yi 3 R A A [ ] 5
(Received instructions)
* Instructions are not accepted in lhe case of the ion mode or shift configurati mode ( NO ?’ - P .
H H H HT 25 S S S S S 7 YiEisSi | icrilrFi - S S S S R B 5
(Sets the linearization function to a cleared status.) (Received mstructlons)
* Instructions are not accepted in the case of the i made or shift nfiguration mode ("NO ? P .
NiO: ? icRiLF! i i I P 5
(Response with the status of the linearization function being cleared.)
* 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 setting the linearization data again.
Response for number of linearization A T S S S S S S S R T T A
correction data items
-Response of setting value L:N:O:cCRiLF 3 : 6
(Response wlth the status of the Imeanzauon funouon bemg cleared)
LiNiO! i0i2icrRivcei | 1 1 1 & f i i b op PP 6
(Response wlth the status of the number of hneznzzuon correouon data \tems bemg 02)
Setting for number of linearization
correction data items
- Change of setting value L:N:O 1:6 :iCRiLF 6 : B B E 5
02 to 16 (2 digits fixed) (Received mstrucuons)
(Sets the number of linearization correction data items to 16.) * Instructions are not accepted in the case of the cc ion mode or shift configuration mode (”NO ? D .
rir r i i P Pl 6
(Response when linearization data is not correctly set)
* Instructions are not accepted in the case of the iguration mode or shift configuration mode ("NO ? ” =
% Set the number of linearization correction data items after setting linearization data.
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Functions/ Description

Transmit Data

Received Data

1:i2:i3:4:5:16:7:8i9i10i11:12:13i14i15:16:17:18i19:20i21:22i23|Length |1 :2 i3 :4i{5:6:7:i8:9:10i11:12i13i14i15:16:17:18:19:20:21:22| Length
Linearization data response
*Transition to linearized data response. | L i N i D 0:1:icRiLF 6 L:iN:D 0:1 Ii= D iCRiLF 14
* Setting possible from any position onwards. (Response with the input value of linearization correction data N-01 is 0.)
The reading of the main unit changes to LINE the moment it receives an LND command.
* Instructions are not accepted in the case of the mode or shift mode (“NO ? ” Resp:
-Response of the setting value of the
next setting item. N icR:iLF 1 14
* The response changes each time N is sent.
N icR:iLF 1 H 14
(Response with the input value of Ilnearlzatlon correcnon data N-16 is. 9999)
N :icR:LF 1 LiNiD! HE -i9i9i9i9icRiLF! 14
(Response with the output value of linearization correction data N-16 is ~9999.)
* Each value right-justified zero suppressed response. Dec\ma\ points are not included.
RiCR:LF 1 YiEisi i icriwri i i i | T R T |
* The main unit returns to measurement operation upon an R command. (Return to measurement operation.) 5
(In case of N command, return to the response of N-01 input value.) H
Linearization data setting 6 L 14
y of the data |tems 01 to 16.
- Set the input value of N-01 to ~1000 i i 5 Li 14
*Only when the current setting item is % For fewer digits, left-justify the fcllowmg commands Declmal pomts are not mcluded
the N-01 input value. (The same applies to other parameters.)
* Sending N will move on to the next item. [ N i CR i LF 1 L: 14
*Set the output value of N-01 to ~900 —:9 :0:0:CR:LF 4 L: 14
* Only when the current setting item is (Response of the set value)
the N-01 output value. N icR:iLF 1 L N:D: i0i2¢ io! CR‘ 14
it va\ue of Imear\zanon data N 02 is 0)
*Set the input value of N-02 to ~500 —:5 :0:0:CR:LF 4 L: C -i5i0:0 ,CR,LF 14
* Only when the current setting item is (Response of the set value.)
the N-02 input value. N :icrRiLF 1 LiNiDi! i0i2i io} i iDicr! 14
(Response wnh the set value of tne output value of hnearnzanon data N 02 is 0.)
*Set the output value of N-02t0 600 [ = 6 {0 {0 icr!LF 4 |LiNiD! f0i2! o -i6i0i0icr! 14
- (Response of the set value)
iCRILF 1 YiEiSi i icriLFi 5
* Only when the current setting item is * If an R command is sent after setting required data, the main unit saves data provided up to that moment (Return to measurement operation.)
an offset reading value. and then returns to measurement operation.
Eir:ir r: iCRiLF! 6
(Response wnen a value out5|de the setpomt range is |nput)
«Calibration data response C:A:iL:i2;cRiLF 4 Z:E:RiO: 0 .i0i0:0imiVi/iVIicrRiLFi 15
* Load cell input specification (17) only. * The reading of the main unit changes to CAL2 the moment it receives a CAL2 command. (Response with a zero-input value)
J iCRLF 1 SiPITiINI i i0i0i0imivi/ZiVicrit! 15
(Response wlth a span |nput va\ue)
N :icrR:LF 1 sipi i0i0icri 10
(Response with a span readmg.)
R:icCR:LF 1 Y:E:S CRLF 5
* The main unit returns to measurement operation upon an R command.
(In case of N command, return to the zero-input value response.)
- Calibration data setting C:A:iL:1:cCRiLF 4 Z:E:R:O:CR:LF 4
(Calibration with actual load)
N:icriLF 1 E:R LF 4
(Executes zero calibration.) P:iA 9:0:0:0:icriLF 10
* The main unit moves to the setting of a span reading without performing zero calibration if a J command is sent. (Respons: ro cahbrauon is executed correctly, and a transition is made to span calibration.)
(Response when an input signal outside the zero—adjustment range is applied.)
* Apply an input signal within the zero-adjustment range (-0.3 to less than 1 mV/V) and resend the N command.
5§:0:0:0:criLF 4 |S:P:A:iN 5§:0:0:0:criLF 10
(Sets the span reading to 5000.)
N:icr:LF 1 Y:E:S CRLF 5
(Response when span callbratlon is executed correctly.)
* The main unit returns to operation when span calibration is executed correctly.
7
10
(Response when an input signal that is outside the zero—adjustment range or contains a gain error is applied.)
* The main unit returns to the setting of a span reading.
* Check the applied input signal level or span reading and set the calibration data again.
RicrR:LF 1 Y:E:S CRLF 5
If an R command is sent during setting, the main unit saves data provided up to that moment and then
returns to measurement operation (span reading is not saved, however).
- Calibration data setting CiAiLi2icrRiLF 4 Z:E:R:iO 0 0:0:0:m:V:i/iVIicRiLF 15
(Equivalent calibration)
0:0:0:4:crilF 4 |Z:E:R:O 0 0:0:4:m:V:i/: VicrRiLF 15
(Sets the zero-input value to 0.004 mV/V.)
NicritFi | i 1 Vi/ 15
(Executes zero calibration.) ro calil , and a tral to span ing setting.)
F H H 7
PE HENE i imiVi/ 15
(Response when a value outside the zero-adjustment range is set.)
* Resend a value within the zero—adjustment range (-0.3 to less than 1 mV/V).
1:6:i0:2icrRiLF 4 [SiP:I:iN 1:.:68:0:2:m:V:i/:iVicrilF 15
(Sets the span input value to 1.502 mV/V.)
NicriLF 1 S:iP:A:iN 9:0:0:0:criLF 10
§:0:0:0:icriLF 4 |S:P:A:iN §:0:0:0:cR:LF 10
(Sets the span readmg to 5000.)
RicritF! | H 1 Y:E:S CRILF 5
(Executes span cahbratmn.) (Response when span callbratlon is executed correctly.)
_* The main uni - operation when span calibration is executed correctly)
7
i 0i0:0:im:V:i/iVIicRiLF 15
(Response when a value that contains a gain error or is outside the range is set.)
* The main unit returns to span input value setting.
Shift data response S:H:F:CRiLF 3 S:H:F 1:2:3:4:CRiLF 9
S:H:F 1:2:icrilF 9
SiH:F - i1:i2:83:4:icrilLF 9
* If there is no decimal point, 9 digits are fixed.
SiH CR: LF 10
S:H:F -1 i :2:8: 4:icRiLF 10
SiH:F —i0:i.:0:0:1:cRiLF 10
* If there is decimal point, 10 digits are fixed.
Shift data setting S:H:F 1:2:3:4:CR:LF 8 Y:E:S CRiLH 5
S:H:F —i1:2:3:4:cRiLF 9 |YIE:S CRiLF 5
S:H:F 1:2:criLF 6 YIE:S CRiLF 5
S:H:F —i1icrRilF 6 Y:E:S CRiLF 5
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Functions/ Description Transmit Data Received Data
1:2:i3:4:5:16:7:8i9i10i11:12:13i14i15:16:17:18i19:20i21:22:23|Length |1 i2 i3 :4:{5:6:7:8:9:10i11:12i13i14i15:16:17:18:19:20:21:22| Length
Low cut data response L:C:TI:icCRiLF 3 L:iC:T 1:2:3:4:iCRilF 8
LiCiT 1:2icriLF 8
* If there is no decimal point, 8 digits are fixed.
LiC:T 1:2:.:3:4icRiLF 9
L:C:T 1:.:2:3:4:icCRiLF 9
L:C:T 0:.:0:0:1:cCRiLF 9
* If there is decimal point, 9 digits are fixed.
Low cut data setting L:C:T 1:2:3:4:0R:LF 8 Y:E:S CRiLF 5
L:C:T 1:2:icrRiLF 6 Y:E:S CRLF 5
L:C:T 1 :icRiLF 5 Y:E:S CRLF 5
Common Responses Y:E:S CRiLF 5

(Normal response) *Response time: 20 ms m;

N:O: :?: GicRilLFi { i 5
(Response to an undefined command)
EiRirioiri ioritri | N S S S S 6
(Respons}a to data outside the setting range or data that does not meet the setting gondimons.)
*Response in case of data failure in the D:A:T:A: iL:i0:S:T: O:N:D:iCR;LF 14
internal memory. (Response in case of condition data failure.)
* Under normal conditions, this response * Set the condition data again.
is made only once. DIAITIA! iLiOoiSiT! 13
(Response in case of comparator data failure.)
* Set the comparator data again.
DIAITiIA: iLiOiSiT! 13

(Response in case of scaling data failure.)
* Set the scaling data again.
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Watanabe Electric Industry Co. Ltd. FAX : +81-3-3400-3156
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