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RM10C Series Hybrid Recorder
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COMMUNICATIONS

1.1 General escription

8.1.1 General Description of Functions

This Recorder has the following communication functions:
@ Outputting the process variable

Process variable, alarms status, etc.
@ Outputting the set value

Reading the setup data such as a range, chart speed, etc.
@ Inputting the set value

Writing the setup data such as a range, chart speed, etc.
@ Controlling of the recorder (Partially)

Selection to print, recording start/stop and changing display etc.
For the functions @ to @), see the separate Communication Command Reference Manual

(charged). Setting the engineering mode is not capable with communication.

1.1.2 Transmission Specifications

(1) Communication system :Start-stop synchronous, half-duplex communications (2)
Connection :0One-to-one(RS-232C), One-to-N(RS-485); N =1 to 32 (3)
Communication speed :1200, 2400, 4800, or 9600 bps

(4) Start bit :1 bit

(5) Stop bit :1 or 2 bits

(6) Parity :Even, Odd, or None

(7) Data length :7 or 8 bits

1.1.3 Data Construction

(1) Character construction
In order to send one data (byte) in start-stop synchronous communications, the following character
construction is assumed:
Start Bit (1) + Data Bit (7 or 8) + Parity Bit (1) + Stop Bit (1 or 2) (2)
Data format
The communication data is sent with data terminators added to multiple characters. Upon

receiving these terminators, the recorder starts analyzing the communication data.

B C CR| LF

v >

Terminator
1 Character



(3) Error Detection
If the recorder receives the data that has resulted in a signal error such as a parity error, framing
error, etc. due to the noise or hardware troubles, it will ignore that data. = Consequently, a data
format error results, determining that the data is not sent in the normal data format. The receiving
function does not execute that command and the transmitting function does not reply. The data
format error status can be confirmed by the ESC S command (described later).
(4) Control codes
ESC: 1B HEX (hexadecimal)
This code is used for an escape sequence such as opening/closing the link.
It cannot be treated as part of the text data.
CR: 0D HEX (hexadecimal)
This data is added to the end of the text data together with the LF data.
This code cannot be treated as part of the text data.

LF: 0A HEX
(hexadecimal)

This data is added to the end of the text data together with the CR data.

This code cannot be treated as part of the text data.

1.2 Opening/Closing the Link

To communicate with the recorder, you must establish a connection between the host computer and
the recorder. In case of one-to-N communications, it is necessary to inform each recorder which
recorder the text is being sent. If a link open command is sent to multiple recorders through their send
function, all the recorders, which have received the command, will send and cannot receive the normal

data.

1.2.1 Open Command

[ (ESC)0__01(CR) (LF) |
\ v\Address (01 to 32)

Space (20 Hex.)

For the host computer to communicate the recorder, it must issue this command and memorize that it

has been issued.

1.2.2 Close Command

[ (ESC)C_01(CR) (LF) ]
\Address (01 to 32)
Space (20Hex.)

For the host computer to communicate with the recorder, this command must be issued to the
open-link recorder, if you want to send the data to the recorders, which have not issued the open

command.



1.3 Outputting the Process Variable Data

1.3.1 Specifying the Process Variable Data Output

[TSO(CR) (LF) ]

Once this command is received, the recorder transfers the process variable data to the transmit buffer,
when the (ESC) T command is received.

1.3.2 Updating the Data

[(ESC)T(CR) (LF) |

Once this command is received, the recorder transfers the update process variable data to the
transmit buffer.

1.3.3 Specifying the Process Variable Data Output Order (At BINARY Mode Output)

| BOO(CR) (LF)| Outputs starting from the upper byte.

| BO1(CR) (LF)| Outputs starting from the lower byte.

The recorder outputs starting from the lower byte, unless otherwise specified.

1.3.4 Outputting the Data

| FMO, S_CH, E_CH|  Specifies the ASCIl mode output.

| FM1,S_CH, E_CH|  Specifies the BINARY mode output.

S_ CH :Output start channel 01 to 06
E_ CH :Output end channel O1 to 06
¥ When the number of channels is one, specify (S_CH) = (E_CH).

Example) FMO0,01,06(CR)(LF)-------+----- ASCII,01 to 06 channel
output.



1.2.5 Process Variable Data Transmission Format (ASCII)

[DATE(YY) (MM) (DD) (CR) (LF) | Date

Year Month Day
| TIME (HH) (MM) (SS) (CR) (LF) |  Time

Hour  Minute Second
| (DS1)(DS2) (ALM1) (ALM2) (ALM3) (ALM4) (UNIT1~6) (CHNo.), (DATA) (CR)(LF}

(1) DS1 :Data information 1 (1 byte)
N :Normal

: Difference computation data

: Sum computation data

: Average computation data

: Square root computation data

: Decade computation data
: Over range (Data = #9999

O 0O 1T Z W O

9) S : Skip (All the data are

spaces)

(2) DS2 :Data information 2 (1 byte)
E : Final data
_ (Space) :Other data

(3) ALM1 to 4 :Alarm information (1 byte each, 4 bytes in
total) H : Upper-limit alarm

L : Lower-limit alarm
_ (Space) :Alarm OFF or alarm setting OFF.

(4) UNIT1 to 6 :UNIT(6 bytes)

Returns the set unit in terms of code. (When sending the 7-bit data, the higher 1 bit is missing.)

(5) CHNo. : Channel number (2 bytes)
01~06

(6) DATA  :Process variable data
Sign(1 byte) U+ or ="
Data mantissa section (6 bytes) :00000~99999
Data exponent section (4 bytes) : E (Sign: 1 byte) (Multiplier: 2 bytes)
<Example> +99999E—02



1.3.6 Process Variable Data Transmission Format (BINARY)

Output bytes Date and time Process variable 1 Process variable 6

Output bytes (2 bytes) :5><n (specified number of channels+6) (1) Date

and time (6 bytes): DIOIBP| BG|®
@D Year :00Hto 63H (00H for the year 2000)
@ Mouth:01Hto OCH
@ Day :O1Hto 1FH
@ Hour :00Hto 17H (24-hour system)
® Minute:0OHto 3BH
® Second:00Hto 3BH

(2) Process variable (5 bytes): CHNo. |A2|A1|A4|A3|DATAT|DATAZ2
CHNo.(1BYTE)  :Channel number O1H~OG6H
A1 to A4 (2BYTES) :Alarm type activated at each alarm level.

1 :Upper-limit alarm
2 :Lower-limit alarm

O :Alarm OFF or alarm setting OFF

Example) Bit Sequence.

OO1000O10001001

LEVEL2H EVELlH\ LEVEL4\ LEVEL3H LEVELZ2L

LEVEL1L EVELAL LEVELSL

LEVEL>=<H :Upper-limit alarm bit at the alarm level x
LEVEL>=L :Lower-limit alarm bit at the alarm level x

DATA1,DATA2 (2BYTES) : Process variable data
—32000 to +32000 (2-byte hexadecimal data)

The higher and lower bytes can be reversed by the BO command. If Skip is
specified, 8080H will be output.

[ —
[Note]
Outputs a data over -32000 to +32000 as the overflow. An overflow 7E7E is output on plus side, and 8181
is output on minus side. Excluding the Decade channel.
It outputs data output by the Decade channel as follows regardless of the BO command. The upper byte
outputs a mantissa (10 to 99). The lower byte outputs an exponent (-19 to 19). A decimal point position is

fixed on 1 digit.




1.4 Outputting the Unit and Decimal Point Position Data

1.4.1 Specifying the Unit and Decimal Point Position Data Output

[Ts2(CR) (LF) |

Once this command is received, the recorder transfers the unit and decimal point position data to the

transmit buffer, when the (ESC) T command is received.

1.4.2 Updating the Data

[ (ESC)T(CR) (LF) |

Once this command is received, the recorder transfers the update unit and decimal point position data

to the transmit buffer.

1.4.3 Outputting the Data

[LF. S_CH,E_CH |

S__CH :Output start channel 01 to 06

E__CH :Output end channel 01 to 06

¥ When the number of channels is one, specify (S_CH) = (E_CH).

Example) LF,01,06(CR)(LF) ------vreveevens The unit and decimal point of 01 to 06 channel output.

1.4.4 Data Format

[ (DS1) (DS2) (CHNo. ) (UNIT1~6) (DP) |

(1) bs1 :Data information 1 (1 byte)
N : Normal
D : Difference computation data
S : Sum computation data
M : Average computation data
R : Square root computation data
C : Decade computation data,
@) : Over range (Data = #99999)
S : Skip (All the data are spaces)
(2) bs2 :Data information 2 (1 byte)
E :Final data,
_ (Space) :Other data

(3) CHNo. :Channel number (2bytes) ;01~06
(4) UNIT 1 to 6 :UNIT
Returns the set unit in terms of code. (When sending the 7-bit data, the higher 1 bit is missing.)

(5) DP :Decimal point information (1 byte) ;0~4

[Note]
By the range setting, a decimal point position may differ from a display screen.
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1.5 Outputting the Status

If the open-link recorder has a data error on its link, it will save the error as a communication error in the internal

status area. The (ESC S) command reads this status. Issuing this command clears the on-going error.

1.5.1 Status Output Command

[ ESC  S(CR)(LF) |

Receiving this command outputs the status for the command received so far.

15.2 Status Output

E|R| X[ X|CR|LF

XX :00~19

Table 1.1 Status output list

Status factor Status factor
Status output A/D END Syntax error Paper empty

ER 00 CglL.

ER 01 CgL¢ O

ER 02 CglL. O

ER 03 CgL; O O

ER 04 CgxlL.

ER 05 CgL: O

ER 16 CglL. O

ER 17 CglL: @) ©)

ER 18 CglL; O O

ER 19 CglL; O O O

O :The factor from which status is ENABLE. A/D

END :When carring out AD conversion end, it occurs.
Syntax error :It occurs during a communication error or a command error occurs. Paper-
empty :When Paper-empty is found, it occurs.

(The Paper-empty option has been attached)





