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Introduction

Thanks for the choice of the DIGITRONIK digital indicating Controller SDC20/21.

The CPL (Control Products Link) communication means a base band system simplified
communication whose connection object is a personal computer or equivalent.

This instruction manual not only outlines the CPL communication functions of the SDC20/21, but also
describes its wiring methods, communication procedure, communication data table, troubleshooting,
and communication specifications.

The items required for the SDC20/21 CPL communication functions to be properly used are given in
this manual.

Persons in charge of design or maintenance of operation panels or equipment using the SDC20/21 CPL
communication functions should read this manual without fail.

PRECAUTIONS

1 If it is necessary to change the parameters of the SDC20/21 |
i frequently during communication, be sure to write 1 (enable) at
the "RAM write enable bit word address (312W)", then wrlte
data at addresses of RAM.

If the "RAM write enable bit" is 0 (disable), data is written at

I addresses of EEPROM.

I The guaranteed data write count at EEPROM addresses is limited '

1 to 10,000 times. I
For the "RAM write enable bit", see "Run status relation

addresses” in 5-2. -

I
Note that the data in RAM is cleared, and the data in EEPROM is |
copied on RAM if the power supply to the SDC20/21 isi
interrupted.



Positioning of this instruction manual

This instruction manual is essential to data exchange with a personal computer or the like, or a
control system configuration, using the communication functions of the DIGITRONIK instruments.

This instruction manual provides descriptions on the wiring methods, communication procedure,
troubleshooting concerning communication, and communication specifications of the DIGITRONIK
instruments.

The instruction manuals for the DIGITRONIK instruments are classified into the following parts.

DIGITRONIK
instrument
DC20/21 o
SDC20/ CPL communication part
CP-UM-1572E
"Instruction manual for DIGITRONIK Digital Indicating Controller * CP-UM-1470E

Persons in charge of hardware design, maintenance, and operation of control
panels or equipment using the DIGITRONIK instruments should read these
manuals without fail.

These manuals outlines the DIGITRONIK instrument products and describes
their panel mounting, and wiring methods, setting and operating methods,
maintenance and inspection, troubleshooting, and hardware specifications.
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Configuration of this instruction manual

This instruction manual consists of eight chapters, in which the respective items are described as
shown below.

1. Communication functions
Communication functions and model numbers of the DIGITRONIK instruments.

2. Wiring
RS-485 wiring methods to make communication between the DIGITRONIK instruments and
other equipment.

3. Setting

Setting for communication of DIGITRONIK instruments.

4. Communication procedure
Communication procedure, message configuration, data read/write and signal timing.

5. Communication data table
Table of various data addresses used for communication of DIGITRONIK instruments.

6. Communication program for master station
Communication program example of DIGITRONIK instruments using F-BASIC in personal
computer.

7. Troubleshooting
Check points required if the DIGITRONIK instrument communication should not operate
normally.

8. Specifications
Communication specifications for the DIGITRONIK instruments.

Appendix
Code table, network configuration using the RS-232C/RS-485 converter CMC10L, input range
code table and event code table.
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1. Communication functions

* Inthe RS-232C system, thisinstrument is connected with one master station (also called a host computer as

which a personal computer or the like is used) in the form of one to one.

In this system, only one instrument can communicate with the master station.
The "station address" must be set to make communication.

In the RS-485 system, up to 31 instruments (see *1) can be connected with one master station. The “instrument
addresses” are then used to identify mate stations for communication

» The communication procedure and format are in common to the both RS-232C and RS-485.

» The communication protocol and format conform to the RS-232C and RS-485 interfaces.

or written.

When the following procedure is completed during communication, various data for the instrument can be read

(1) The master station (host computer) transmits arequest message to a slave station (instrument)

(2)The master station receives a response message from the slave station.

* Instructions from master station to slave station are classified into two types; “read” and “write”.

» Thetype of ready/write data can be optionally selected by “data address’.

e “CPL communications’ is a host communications protocol established by the Control Products Division of

Y amatake Corporation.

RS-232C connection example

Master station

RS-232C

Slave
station

RS-485 connection example

Master station
RS-232C

S-232C/RS-485
converter
RS-485 (5-wire system)

Connection between master Slave
station and slave station station

RS-485 connection example

Master station

RS-232C

CMC10L001A000 | (2)

RS-485 (3-wire system)

Connection between master Slave
station and slave station station

 The high-performance communication controller CMC410A102 is available for conversion between the RS-

232C and RS-485 interfaces.

(*1) When the master station isan MA500 DIM or CMC410, it can be connected to up to 16 dave stations.
(*2) The CMC10L0O01A000 communication controller is an RS-232C/RS-485 (3-wires type) converter
available from Y amatake Corporation.
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2. WIRING

2-1 RS-232C Connection

The DIGITRONIK instrument with the RS-232C communication function is wired for communication as shown

below.

e Connection with the master station in the form of 1 to 1.
Thisinstrument is provided with three communication terminals (RD, SD, and SG).
Datamay not be output unless the other kind terminals of the master sation Sde RS-

232C interface are short-circuited as shown in the figure bel ow.

Usualy, the pin array of the RS-232C connector of apersonal computer, or thelikeisas
shown below (Terminal mode). Inararecase, pins(2) and (3), (4) and (5), and (6) and

(20) may be replaced with each other, respectively (MODEM mode).
Check the RS-232C pin array by referring to the instruction manual for the host

compuiter.

Cable catalog No. : CBL232FNZ02

RD

SD °<F

P

—
@ ¢
%>QSD @ RD
SG B SG
s o
—Jp j
—oR+®
L+
D@
/

Host computer (master station)

DIGITRONIK instrument (slave station)

Example of connection using Yamatake Corporation CBL232FNZ02

Note

(2m cable for RS-232C, 9-pin, D-Sub socket, contact - crimp style terminal)
Conversion connector part No. : 81408811-001

(D-Sub, 9-pin/ 25-pin conversion)

e RS-232C connector signals
(9 pins) Example: IBM and compatibles

Pin No. | JIS Code | Name | Signal Direction
Host-station

1 CD DCD -
2 RD RxD -
3 SD TxD -
4 ER DTR -
5 SG GND

6 DR DSR -
7 RS RTS -
8 CS CTS -

(25 pins) Example:

PC-9800 Series

(14 pins) Example: PC-9821Ne

Signal Direction

Signal Direction

Pin No. [ JIS Code | Name Host-station Pin No. | JIS Code | Name Host-station

T — e 1 RD | RxD -
2 sb | TxD N 2 DR | DSR -
3 RD | RxD - 3 co | bco -
4 RS |RTS - 4 cs | CTS -
5 cs |cTs - o SD | ™D -
5 DR | DSR - 10 RS | RTS -
7 SG | GND 11 ER | DTR -
3 o |oco - 13 SG | GND

2 R 1 o1R - 14 sG | GND
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Chapter 2. WIRING

2-2 RS-485 Connection

m 5-wire system
When the DIGITRONIK instruments with the communication functions in
compliance with the RS-485 are used in the 5-wires system, they are connected,
for example, asfollows;

5-wire system
DIGITRONIK instrument

o (slave station)
Terminating

resistor

Terminating
resistor

Shielded cable l

Master station =

Y 5-wire system
-7 DIGITRONIK instrument
= (slave station)

[

L1 ]
11

Shielded cable l
— 5-wire system

DIGITRONIK instrument
(slave station)

Terminating
resistor

Terminating
resistor

Connect two terminating resistors of 150Q+5%, 1/2W min. to the instrument at
each end of the transmission line. Also connect the shield wires to FG at one
place.

In the 5-wires system, the Yamatake Corporationl CMC10L can be used as a
converter in the master station. It can also be used as a converter in the slave
station when the number of the slave stations is only one, but cannot be used as a
converter in a dlave station when two or more slave stations are used.
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m 3-wire system

Chapter 2. WIRING

The DIGITRONIK instruments with the communication functions in compliance
with the RS-485 can also be used in the 3-wires system. An example of
connection methods in such a case is shown below.

5-wire system
DIGITRONIK instrument
(slave station)
Terminating
resistor

Master station —

L1 Shielded
[ ]7] cable

[

3-wire system
smemedi*‘ DIGITRONIK instrument

cable 1T (slave station)

Shielded ¢
cable l 5-wire system
- DIGITRONIK instrument

(slave station)

Terminating
resistor é:

Connect one terminating resistor of 150Q +5%, 1/2W min. to the instrument at
each end of the transmission line.

Also connect the shield wiresto FG at one place.

In the 3-wires system, the Y amatake Corporation CMA50A 105 cannot be used as
aconverter in the master station or slave station.

In an instrument equipped with only three RS-485 terminals, the asterisked (*)
wiring isdoneinternally.
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2.Wiring

2-3 Terminal array of SDC20/21

B SDC20
The communication terminal array of the SDC20 having the
communication functions is as shown below.
(7 N\
O O Optional
! Eﬂi ::}I 10 '\;Ugdliﬁn SDA | sDB |[RDA|RDB| SD | RD | $G | FG
2 (EII:II:IJ\EII:II:I) 11 o
] 002 15 16 17 18 — — 5 34
? @"@ 12 003 17 18 5 34
Al EIED -
004 15 16 17 18 — — 5 34
@)
> il 14 005 — | == =117|18] 5|34
6 @@ 15 009 6 (171819 —|—|5 ]34
7 ('::}'j :'::}') 16 010 — | =1 =1 —=116]17 |18 ]34
NIV
|Gl |
o[l EYIIED 1|+
ooooo
il= a3 @ 19
> Z)
Note) Terminal No.3 and 4 are connected inside the SDC20.
B SDC21
The communication terminal array of the SDC21 having the
communication functions is as shown below.
(7 <\
@ ) ) Optional
! @= 20 =I{::I E['I:I 10 '\;Ugdliﬁn SDA | sDB |[RDA|RDB| SD | RD | $G | FG
odel NO.
2 i'::}'z 21 :'::}') :'::}') 11
— i 003 25 26 27 28 — — 29 34
3 I{::I 22 @ @ 12 004 27 28 29 34
N ENi® — |
4 ilfl:E= 23 :I{::I E[::I 3 006 25 26 27 28 — — 29 34
5 @= 24 @ 14 007 — | == =27] 28] 29|32
E j VT : )
6 Ifl:ll:I 25 EIB I:II:II:I 15 008 25 26 27 28 — — 29 34
(\ f) f)
7 Ifl:ll:I 26 Ifl:ll:I E[II:I 16 009 —_ —_ — — 27 28 29 34
8 ('::}'z_ 27 _:'::}') :'::}') 17
9 ('4]:'3 ©) 28] :'ﬂ:') &) 18
oom z ) : )
o 29 Ifl:ll:I 19
\> 7/

Note) Terminal No.3 and 4 are connected inside the SDC21.
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3. Setting
3-1 SETUP items of SDC20/21

Setting at
Code Item delivery from Setting range
factory
C31 | Station address 0 0to 127
C32 | Transmission 0 0:9600bps
speed 1:4800bps
2 : 2400bps
3:1200bps
C33 | Character format 0 0 : data 8bits, even parity, 1 stop bit
1: data 8bits, no parity, 2 stop bits




3.Setting

3-2 Initialize

Before starting communication, initialize the communication conditions for the DIGITRONIK
instrument and master station.

M Station address

Set a decimal number within 0 to 127 to the SETUP item C31 of the
DIGITRONIK instrument. In the RS-485 system, set a different address
value from the addresses of the other slave stations connected in multi-
drop on the same transmission line.

Address 0 is set as an station address at delivery from the factory. Since
the communication function is not activated at address 0, be sure to set a
value other than 0 to execute communication.

B Baudrate
Set one of 0 to 3 to the SETUP item C32 of the DIGITRONIK instrument. At
this time, set the same transmission speed value as in the master station.
0: 9600bps (factory setting)
1: 4800bps
2: 2400bps
3: 1200bps

B Character format
Set 0 or 1 to the SETUP item C33 of the DIGITRONIK instrument.
At this time, set the same data format as the DIGITRONIK instrument in
the master station.
0: data 8bits, even parity, 1 stop bit (factory setting)
1: data 8bits, no parity, 2 stop bits

3-2



4. Communication procedure

4 -1 Outline of communication procedure and messages

The outline of communication procedure, and the concept of message configuration are given in this
paragraph.

B Communication procedure

The communication procedure used is given below in simple expression.

(1) The master station transmits a request message to a slave station to
designate the mate instrument for communication.

(2) The slave station processes the request message and executes read and
write.

(3) Further, the slave station transmits a response message according to
the contents of processing.

(4) The master station receives the response message and executes
processing.

B Configuration of message
One message consists of two layers as shown below. This is common to the
request message from the master station and response message from a
slave station.
® Data link layer
- This layer has the basic information required for communication.
- This layer has the destination of communication message and message
check information.
® Application layer
- A layer for data read and write
- The contents change, depending upon the purpose.
The individual layers are detailed in the following items.

Many mate stations
(max.31i uments)

Application layer

>

Request message from master station

\
= — Response message from slave station
( N

Master station Slave stations

The driver of the data link layer knows: The load (data) of the application layer
-Destination (station address) changes every time, depending upon the
-Load check sheet (check-sum) purpose.

4-1



4.Communication procedure

B Definite examples

Definitely, the messages are as shown below.

@ Incase of read request

-Request message

1 0 0 1 w . 2 |ETX | 9 A | CR | LF

STX| O 1 0 0 X R S .

Data link layer Data link layer

-Response message
o|lofx]oflo| . .|o| . |a|2]ex|[o]as|ccr]LF

STX| O 1

Data link layer Application layer Data link layer

@ In case of write request

-Request message

1 0 0 1 w . 5 8 |ETX | 5 A | CR| LF

STX| O 1 0 0 X|wW|Ss .

Data link layer

Application layer

Data link layer

-Response message

0 X 0 0 ETX | 8 2 CR | LF

STX| O 1 0

Data link layer Application layer Data link layer
The data link layer and application layer are detailed in and after the next
paragraph.

B Concept of data address
This instrument uses the concept of data address to facilitate reading or

writing each intended data by addressing.

Data A 501w
Data B 502W
Data C 503w

For the actual correspondence between data and address, see the

"Communication data table".



4.Communication procedure

B Description of data link layer

® The data link layer includes eight basic information for transmitting a

message.
® The data link layers of a request message and response message have
the same structure.

The underlined characters (__) are always constant
STX L ETX
i when used by this instrument.

Station address Check-sum

Sub-address
CR LF

|_ Device distinction code | |

02H 30H 41H 30H 30H 58H 52H 53H 2CH 31H 30H 30H 31H 57H 2CH 32H 03H 38H 35H | ODH | OAH

STX| O A 0 0 X R S . 1 0 0 1 w . 2 |ETX | 8 5 CR | LF

Data link layer Application layer Data link layer

Each function of the data link layer is shown below.

@ STX (Start of TeXt)
®Role : Indicates the head of a message.
<> Description - Fixed at 02H.
- When the instrument receives "STX", it is identified as the
first character of a new request message even on the course
of any message.

@ Station address
®Role : Designates the destination instrument. Communication
with one instrument designated is permitted.
< Description - If 0 is set as a station address, the communication function
is stopped.
Therefore, to make communication be sure to set an
address value of 1 or more.
- 2 hexadecimal characters. For details, see the example.
- For the details of setting of the station address, see
the"SETTING".
[1Example : When the station address of the mate is 10:
(1) 10 (decimal) = 0AH (hexadecimal)
(2) When converted into character codes:
0=30H, A=41H
(3) "0A" (30H, 41H) found in (2) is used as the station
address.
O Cautiond ® Note that the function of the station address differs absolutely from
that of the data address of the application layer.

4-3



4.Communication procedure

@ Sub-address

< Description: The sub-address is meaningless in this instrument. Be
sure to set "00" (30H, 30H) as the sub-address in the same
format as in the station address.

@ Device D code
< Description: The character code "X" (58H) or "x" (78H) only can be
designated in this instrument.

@ ETX (End of TeXt)
®Role : Indicates that the application layer existed up to
immediately before.
< Description: Fixed at 03H.

@ Check-sum
@ Role : A value to be used to check whether or not the message has
been changed due to any error (such as noise) on the course
of communication.
< Description - Two hexadecimal characters
. The preparing method for the check-sum is as follows;

(1) The character codes of the message from STX to ETX
are added byte by byte.

(2) The two's complement of the result of addition is taken.

(3) The above value is converted into character codes.

[1Example : Description is given below, citing the example of the above
request message on the preceding page.

(1) The character codes from STX to ETX are added byte
by bytes. The one lower byte of the result of calculation
is 7TBH.

(2) The two's complement of the result of addition is taken.
The result is 85H.

(3) The 85H is converted into character codes. this value is
used as the check-sum. The result is "85"; (38H) and
(35H).

For the conversion into character codes, see the example of
the station address (on the preceding page).

< Cautiond ® The check-sum in the request message can be omitted, but no check-

sum is then included in the response message. The check-sum should
not be omitted to assure the proper reception of a message.
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4.Communication procedure

@ CRand LF(Carriage Return/Line Feed)
®Role : Indicates the end of a message.
< Deseription - "CR" is (0DH), and "LF" is (0AH).
- Be sure to use CR and LF in pair.

< Cautiond ¢ If any of the following errors has occurred in the contents of the data
link layer, the instrument does not respond to them.
The communication conditions for both stations do not meet each
other (such as different transmission speeds, or parity error
occurrence).
The transmitted station address differs from the station address of
the object instrument.
The station address is "00".
STX, ETX, CR and LF are not placed at the specified positions.
The device distinction code is neither "X" nor "x".
The station address, sub-address, or check-sum is not two characters
long.
The calculation result of the check-sum does not meet the check-sum
of the message.
Non-designated characters are included in the message.
® As for the contents of the data link layer, the same message as the
request message of an instrument is set as a response message, except
for the check-sum.
® Use the upper-case characters "A" to "F" in the hexadecimal numeric
part to be used for the station address and check-sum.
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4.Communication procedure

4-3 Application layer

B Outline of application layer
® The application layer includes a request, data, data count, and message
decision information (status code).
® The application layers of the request message and response message
differ in structure from each other.
® There are two types of request messages; "a read request” and "a write

request".
The response message includes a response corresponding to each
request.
® It can be identified by a status code how the request message has been
processed.
Contents
Application layer Request message Read request Request code (RS)
[— | Start data address
— | Read data count
— | Write request Request code (WS)
[— | Start data address
— | Write data
— | Response message Read response | Status code
Read data
Write response Status code




B Description of read request
@ This request

4.Communication procedure

permits the contents of continuous data addresses starting

with the read start data address designated to be read in one message.

¢ The applicat

ion layer of a read request consists of the following three

types of data.

Read request code

Read start data address

|— Read data count

02H

30H | 31H | 30H | 30H 58H | 52H 53H | 2CH

31H 30H 30H | 31H 57H | 2CH | 32H 03H 39H | 41H | ODH | OAH

STX

1 0 0 1 w . 2 |ETX | 9 A | CR | LF

Data link layer

Application layer Data link layer

® Individual data are partitioned by a comma "," (character code 2CH),

respectively.

® An upper-case character code is used for each numeric or character in

the application layer.

® Decimal number is used for each numeric.

® Unnecessary "0" or a space cannot be added to each data.

[1Example:
[1Example:
[1Example:

@ Read request code (RS)

@ Role
<> Description:

@ Read start data address

The underlined part of "RS, 01001W, 2" is wrong.

The underlined parts of "RS,__1001W, 02" are wrong.

The above figure indicates an example that two-data
information is read from 1001W in one message.

: A command which indicates read.

Two characters "RS" (52H, 53H).

: Designates the start data address from which data is to be

read.
The correspondence between data address and read data is
shown in the "Communication data table"

- Be sure to add "W" (57H) immediately after the numeric of

@ Role
<> Description:
@ Read data count
@ Role
O Cautiond ® For the high
table".

the data address.

: It is designated how many data are read continuously,

starting with the designated data address.

limit of the read data count, see the "Communication data
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4.Communication procedure

B Read response

¥ Role

<> Description:

@ Status code
¥ Role

<> Description:

: When the message in the data link layer is proper, a

response message is sent back according to the contents of
the request message.

All the data in the application layer are expressed in
decimal character codes.

: A numeric by which it can be identified how the request

message has been processed on the instrument side.
Different value is set according to the result of processing.
The response message includes a "Status code" without
fail. The status codes are classified as follows;

Statu

@ Normal response/warning response

¥ Role
<> Description:
Status code:

Read data

s code Normal
Warning * The status code is two decimal digits.
Error
: Sends back the read data.

Information in the application layer
For the details of the status code, see the "Status code
table".

: Data are put in by the designated count.

: The decimal point is removed from a numeric to be put in.

[1Example:

"55.6" is converted into "556" when it is put in.

: Individual data are partitioned with a comma (2CH),

respectively.

: The range and number of digits of each data depend upon

L1Example:

the read data.
In case of normal response (when there are two read data,
and all the data are read properly)

02H | 30H | 31H | 30H | 30H | 58H | 30H | 30H | 2CH

Status code (00 = normal)

|: Read data

31H 32H | 33H | 2CH 38H | 37H 30H 03H 46H | 35H | ODH | OAH

STX| O 1 0 0 X 0 0

1 2 3 . 8 7 0 |ETX F 5 CR | LF

Data link layer

4-8
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4.Communication procedure

[1Example : In case of warning response (numeric corresponding to the

warning code is put in 3 .)

Status code (3 = warning)

Read data

02H

30H | 31H | 30H

30H | 58H | ??H | ??H | 2¢H | 30H | 2¢H | 38+ | 370 | 300 | 030 | 77H | 77H | oDH | 0AH

STX

@ Errorresponse

o] 1|o]o | x|x o . |87 |0 |ex| 2|2 |CR]|LF
Data link layer Application layer Data link layer
®Role : Indicates that there is an error in the request message, and

it cannot be normally read. Therefore, there is no data
herein.

< Description : Information in the application layer.

Status code : Indicates an error type.
For details, see the "4-6 Status code table".
[1Example : In case of error response:

—— Status code (33X = error)

02H | 30H | 31H | 30H | 30H | 581 | 2 | ??H | 031 | 221 | 77H | ODH | 0AH

STX| O 1 0 0 X X X O|ETX | 7?2 | 2 | CR | LF

Data link layer Application layer Data link layer

B Expression of decimal numeric (numeric data)
® Role : All the numeric part, read count, write value (described in

WS command), and read data at the data address follow the
rules given below.
(1) When a numeric is negative, add a minus sign "-" (2DH) before the
numeric.
[Example: "-123" (2DH, 31H, 32H, 33H)
(2) When a numericis 0, use one 0.
[JExample: "0" (30H)
[1Example: "00" (30H, 30H) is wrong.
(3) When a numeric is positive, never add a plus sign "+" before the
numeric.
[Example: "+123" (2BH, 31H, 32H, 33H) is wrong.
(4) Never add unnecessary 0 or a space before a numeric.
[1Example: "0123" (30H, 31H, 32H, 33H) is wrong.
LExample: " 123" (20H, 31H, 32H, 33H) is wrong.
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4 -5 DataWrite

B Description of write request
® This request permits the contents of continuous data addresses, starting
with the designated write start data address to be simultaneously
written in one message.
® The application layer of a write request consists of the following three
types of data.

Write request code Write data (1st data)

[ Write start data address r Write data (2nd data)

02H 30H | 31H | 30H | 30H | 58H | 57H | 53H | 2CH | 31H | 30H | 30H | 31H | 57H | 2CH | 32H | 2CH | 36H | 35H

STX| O 1 0 0 X | w S . 1 0 0 1 A . 2 . 6 5

Data link layer icati
y Application layer 03H | 46H | 45H | oDH | 0AH

ETX F E CR | LF

Data link layer

@ Individual data are partitioned with a comma "," (character code 2CH),
respectively.
@ The write data count need not be designated.
® An upper case character code is used for each numeric or character in
the application layer.
® Decimal number is used for each numeric.
® Unnecessary "0" (30H) or a space cannot be added to each data.
[1Example : The underlined part of "WS, 01001W, 2" is wrong.
[1Example : The underlined parts of "WS,__1001W, 02" are wrong.
[JExample: The above figure shows an example that 2 and 65 are
written at addresses 1001W and 1002W, respectively, in
one message.

@ Write request code (WS)
®Role : A command which indicates write.
< Description : Two characters "WS" (57H, 53H)

@ \Write start data address
®Role : Designates the start data address for write.
- For the correspondence between the data address and write
data, see the "Communication data table".
- Be sure to add "W" (57H) after the numeric representing
the data address.
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@ \Write data

¥ Role

<> Description:

: Data to be written at continuous addresses starting with

the designated data address.
The range of a numeric to be written differs, depending
upon each data address.

- Individual data are partitioned with a comma (2CH),

respectively.

- The data address at which the corresponding data is

written is incremented by 1 sequentially, starting with the
start data address (see the example given on the preceding

page).

- The number of data which can be written in one message is

B Write response
@ Role

<> Description:

limited. For details, see the "Communication data table".

: When the message in the data link layer is proper, the

status code only is sent back.
The status codes are classified as follows;

Status code Normal

* The status code is expressed in

Warning
two decimal digits.

Error

@ Normal response/warning response

¥ Role

<> Description:
Status code:

[1Example:

: Information concerning the result of processing the write

request message is sent back.

Only the normal status code or warning status code is sent
back.

Information in the application layer

A numeric by which it can be identified how the request
message has been processed on the instrument side.

An example of normal response (when all data are properly
written)

— Status code (00 = normal)

02H

30H | 31H | 30H | 301 | 58+ | 30H | 30H | 031 | 384 | 32H | ODH | 0AH

STX

0 1 0 0 X 0 0 |ETX | 8 2 CR | LF

Data link layer Application layer Data link layer
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[1Example : In case of warning response (numeric corresponding to the

warning code is put in x3.)

—— Status code (3% X = warning)

02H | 30H | 31H | 30H | 300 | 581 | ??H | ??H | 031 | 77H | 77H | ODH | 0AH

STX| O 1 0 0 X X X | ETX ? ? CR | LF

Data link layer Application layer Data link layer

@ Errorresponse
®Role : Only the error status code is sent back.
< Description : Information in the application layer
Status code : Indicates that there is an error in the request message, and
write processing cannot be done.
For details, see the "4-6 Status code table".
[JExample: In case of error response (numeric corresponding to the
error code is put in 3 %).

—— Status code (3% 3% = Error)

02H | 30H | 31H | 30H | 300 | 581 | ??H | ??H | 031 | 77H | 77H | ODH | 0AH

STX| O 1 0 0 X X X | ETX ? ? CR | LF

Data link layer Application layer Data link layer
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4 -6 Statuscode table

B Normal and warning ends

B Errorends

Status code Type Contents and action

00 - Normal end

21 Warning | Data is written at a protected address due to an influence of other
parameters, or for a parameter which has not been set to the relevant
instrument.

Processing is continued, except for the relevant address.

22 Warning | SP group cannot be changed (since RSW is set to SP changeover).
Processing is continued, except for the relevant address. For the same
reason, there is a possibility that a read value differs from an actual value
during EEPROM read.

23 Warning | Read is stopped since an address out of the range has been accessed.

24 Warning | Auto tuning cannot be executed (due to an occurrence of alarm).
Processing is continued, except for the relevant address.

25 Warning | A read disabled address of RAM is accessed. Read is continued with data
0 pad in the relevant address.

26 Warning | A read disabled address of EEPROM is accessed. Read is continued with
data 0 pad in the relevant address.

27 Warning | Data is attempted to be written at a write protected address of RAM.
Write is continued without writing any data at the relevant address.

28 Warning | Data is attempted to be written at a protected word address of EEPROM.
Write is continued without writing any data at the relevant word
address.

Status code Type Contents and action

40 Error "W" has not been set at the address.

a1 Error "WS", ",", or "RS" has not been set.

All messages are aborted.

42 - -

43 Error "ETX(03H)" has not been set at a proper position.
All messages are aborted.

44 - -

45 - -

46 Error The address is erroneous.

All messages are aborted.
a7 Error There is an error in the read word count.
All messages are aborted.

48 Error There is an error in the written numeric.

Write has been executed, except for the error address.

80 - -

81 - -

82 - -

83 Error The set value exceeds the predetermined range.

Processing is continued, except for the relevant address.

85 Error WS and RS have not been set.

All messages are aborted.
99 Error An undefined command or other message error.
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4 -7 Timing specifications

B Timing specifications for request message and response message
When the master station and slave station are interconnected directly by
means of RS-232C, the following precautions should be observed
concerning the transmit timings of a request message from the master
station and a response message from the slave station.

@ Response monitor time
The maximum response time required from the end of transmitting an
request message from the master station to the start of receiving a
response message from the slave station is 2sec (section (1)). Therefore, the
response monitor time should be set to 2sec.
Generally, when the response monitor time reaches time up, the request
message is retransmitted.
For details, see the "6 Communication program for master station".

@ Transmitstarttime
A wait time of 10ms or more is required before the master station starts to
transmit the next request message (to the same slave station or a different
slave station) after the end of receiving a response message (section (2)).

® RS-485 3-wires system

PO 2,
Transmission Request Response  Request Response
line message message message message
® RS-485 5-wires system and RS-232C

<D <2

Master station, Request Request \
transmission line \ message \ message /
Slave station, Response Response
transmission line \ message / message

® End of master station transmit - Request interval time of slave station
= 2000ms max.

@ End of slave station transmit - Request interval time of master station
= 10ms min.
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B RS-485 driver control timing specification
When the transmit/receive of the RS-485 3-wires system is directly

controlled by the master station, utmost care should be exercised about the
following timing.

O) &)

| - 3|
|| - ,l

Master station

Driver control | (Enable) | (Disable)

T ission li ; Effective Effective A\ )
ransmission line data ; data ;
(Request messgge) ¢ (Response message) :

Slave station

Disable
( ) (Enable)
@ | )
|
End of master station End of slave station
transmit transmit

D Transmit end of master station - Driver disable time = 5004s max.
@ Receive end of slave station - Driver enable time = 1ms min.

@ Transmit end of slave station - Driver disable time = 10ms max.
@ Receive end of master station - Driver enable time = 10ms min.
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5. Communication data table

5-1 Preliminary knowledge of communication data handling

B Types and formats of communication data

@ Types of communication data

The communication data are classified into the following types.

® Run statusrelation address : Data indicating the run status of
instrument. (PV, alarm, ete.)

® SETUP relation address : Data for setting the status of instrument
before running (setting of input range,
ete.).

® Parameter relation address : Data to be changed/operated during
running (PID constants or the like).

These data are communicated every data type.

@® Format of communication data
The communication data are classified into the following formats.
® Numeric data : Data indicating numerics (PV, SP, ete.)
e Bitdata : Data, each bit of which is given meaning (alarm, ete.).
The bit data must be composed during transmit, and be
decomposed during receive.

B Communication data storing memory

@ Types of memory

Communication data are stored in the memory (storage device). The

following two types of memory are used in this instrument.

¢ RAM : Data in RAM are cleared when the power supply is
turned off. However, data can be written in RAM any
number of times.

¢ EEPROM : Data in EEPROM are not cleared even when the power
supply is turned off. However, the data write count is
limited due to the characteristics of the device. The
allowable maximum write count is 10,000 times.

PRECAUTION

| The write countin EEPROM is 10,000 times or less. "

I When such data as an SP must be written frequently and |
| repeatedly by communication, select RAM as an object |
*  memory. :
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@ Communication object memory

B Data address

In communication, it is necessary to read/write data from/into the above-
mentioned two types of memory according to the purpose and use. There is
a difference between the object memories as follows;
¢ RAM :Data is read/written from/into RAM only. If the power
supply is turned off after writing data into RAM, and
then it is turned on again, the data in EEPROM is copied
on RAM, so the data in RAM becomes the same as in
EEPROM.
¢ EEPROM :Data are written in both RAM and EEPROM.
Data is read only from RAM.
Data stored in EEPROM cannot be read directly.

The data addresses are allocated as shown in the table below.

RAM EEPROM
Communication date
Offset value Address Offset value Address
Run status relation 300 301to312 350 351t0 362
SETUP relation 400 401 to 439 450 451 to 489
Parameter relation 600 601 to 640 650 651 t0 690

B Data read/write count

The number of data which can be continuously read/written by once
communication is as shown in the table below.

RAM EEPROM
Read 1t016 1t0 10
Write 1t0 16 1t05

Among the continuous data, any data which do not exist due to difference
in model number are handled as shown below.

® Read :0Oisreadasadummy data (warning end).

® Write : Not written (warning end).

B Data unit and decimal point position

5-2

A decimal point is not added to read/write data.

The unit or decimal point position is predetermined every data.

For the unit and decimal point position of each data, see the instruction
manual for the main unit of instrument.

Example : When data to be read/written is numeric value 105, its unit or
decimal point position is automatically determined by the data
address, the SETUP item of the instrument and the others.
Therefore, the numeric data 105 is expressed as 10.5%, 105°C,
or the like according to the data address of data to be
read/written.
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5-2 Communication data table

The address and read/write (R/W) enable status of each data are determined as shown in the table

below.
® Meaning of symbols in R/W column

O : Read/write enable
X : Read/write disable

@ Runstatus relation addresses
The asterisked (*) Nos. are detailed later as bit information data.

RAM EEPROM
Item Inputrange
Address R | W | Address R | W
Alarm status Bit map 1% 301 Ol x 351 X | X
Event status Bit map 2% 302 Ol x 352 X | X
Control relation status Bit map 3% 303 O] x 353 X | X
Current SP group 0to 3 (Note 1)(Note 3) 304 OO 354 OO
Current SP group (SP in use) Low limit of SP limit to (Note2), 305 OO 355 OO
(Note 3)
PV (process variable) 306 |O | X 356 X | X
MV (manipulated variable) 307 Ol x 357 X | X
Current transformer value Undefined value, except for set 311 Ol x 361 X | X
model
RAM (write enable bit) 0: Disable; enabled in EEPROM 312 OO 362 X | X
(When power supply is turned
ON)
1: Enable; disabled in EEPROM
RUN/READY changeover 0: RUN 313 OO 363 X | X
1: READY (Note 4)

(Note 1)  Current SP group : SP group in use

(Note 2) Current SP value : SP value of SP group selected.

(Note3) When "2" (SP selection) is set to C27 to €29 in a model having the remote switch
function, the remote switch has priority.Therefore, write is rejected, and an error
response is returned.

(Note 4) e®Write is disabled irrespective of a set value at 312W.
® To identify the RUN/READY status of the instrument, monitor the value at 302w
o |f READY is designated by communication or a remote switch, the instrument is

placed in the READY status.
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@ Bitinformation data
No.1 Alarm staus

27 26 25 24 23 22 21 20

®@|6|6|®(e|2|d

@: A/D converter error

@: Illegal loader communication message

@ :Errorin RTD wiring resistance correction or TC cold junction compensation
. Parameter error

. PVinput overrange

: PVinputunderrange

. Parameter error

: Adjustment data error (check-sum)

OQOO®

No.2 Eventstatus

27 26 25 24 23 22 21 20

®@|6|6|®(e|2|d

:0:RUN 1:READY

: Event 1 starting status (1:ON, 0:OFF)

: Event 2 starting status (1:ON, 0:OFF)

: Event 3 starting status (1:ON, ,0:OFF)

: REMOTE SWITCH 1 selection status (1:OFF, 0:ON)

90O

The following bit allocation is used by all the communication models
having the model numbers given below, when provided with two points of
events.

¢ C210DA003X ¢ C210DA004X

¢ C216DA003X C216DA004X

¢ C215GA003X ¢ C215GA004X

27 0260 25 24 23 22 v 20

®@|6|6|®(e|2|d

1 0:RUN  1:READY

: Event 1 starting status (1:ON, 0:OFF)
: Event 2 starting status (1:ON, ,0:OFF)
: REMOTE SWITCH 1 selection status (1:OFF, 0:ON)

©9006080



No. 3

Control relation status
27 26 25 24 23 22 21 20
@1©|6(ad|3|2|d

@ SETUP relation addresses

1 0:PID control 1:ON/OFF control
. 0:Learning wait/stop

5.Communication data table

1:During learning

RAM EEPROM
Data item Input range
Address | R | W | Address | R | W
Key lock 0to 1 0: Without key lock 00w [O|O| sw OO
1: Key lock
Temperature unit Oto1 0: Centigrade(°C) 402w OO 452w OO
1: Fahrenheit(°F)
Control action 0to1 0: Reverse action 403W OO 453W OO0
1: Direct action
Input range See the input range code table 404W OO 454w OO
(Appendix-5).
Decimal point position T/C. RTD :0to1 asw | OO a5w OO
Linear :0to3
Low limit of PV range Low limit of range to C7 406W OO0 456W OO0
(Linear: 2000)
High limit of PV range C6 to high limit of range so7w [O|O| ss7w O | O
(Linear : 9999)
SP setting system 0to1 0: Single SP asw | O |O| a8w OO
1: Multi SP
Low limit of SP limit Low limit of range to C10 set value a0ow | OO a9w OO
High limit of SP limit C9 to set value of high limit of sow [O|O| sow [O|O
range
PV error time output 0: Result of PID operation 411W OO 461W OO
1: C12 setvalue
Manipulated variable in 00 100% anw |O|O| s2w OO
special status
Time proportional output Relay output :5t0 120sec 413W OO 463W OO
cycle (CH1) Voltage output :1to 120sec
PID operation initial 00 100 asw |O|O| ssw OO
manipulated variable
PID operation initialize 0: AUTO aew | OO sew OO
1: Initialize in SP change
2: Continuous PID
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RAM EEPROM
Data item Input range
Address R | W | Address R | W
Selection of control system 0: Normal PID control 418W OO 468W OO
1: Overshoot suppression
2: Learning function
3: Learning fixed
Aucxiliary output type 0: PV (processvariable) 421w O10 471W O10
1: SP (set point)
2: MV (manipulated variable)
Green belt 00 1/2 PV range a3w |O|O| am3w [O]0O
Eventtype 1 Event code table aav | O[O a7awv | O | O
(See Appendix-6,-7.)
Event 2 type Event code table sw [O|O]| asw O[O
(See Appendix-6,-7.)
Event 3 type Event code table new (O[O a7ew O[O
(See Appendix-6,-7.)
Remote switch 1 function 0: NOP nw [O[O]| s77w O[O
1: READY
2: SPselection
3: Timerstart
Communication address 0to 127 431W O 481W O
Transmission speed 0: 9600bps 432w O x 482w O x
1: 4800bps
2: 2400bps
3: 1200bps
Data format 0: 8data bits, even parity, 33w | O x ag3w | O | x
1 stop bit
1: 8data bits, no parity, 2 stop bits
SP ramp up gradient 0t0 9999 unit/min or unit/hour a3sw (OO assw O[O
SP ramp down gradient 0 t0 9999 unit/min or unit’/hour 436W O10 486W O10




@ Parameter relation addresses

5.Communication data table

RAM EEPROM
Display Item
Address R | W | Address R | W
Proportional band P 0 0.0t0999.9% soiw |[O[O] estw [O]O
Integral time 0 0t03600sec  Write disable when sozw | O[O es2w [O | O
P=0
Derivative time 0 0t01200sec Writedisablewhen | 603w | O [O [ 653w [O | O
P=0
Manipulated variable low 0 to high limit % 604W OO 654W OO
limit 0
Manipulated variable high Low limit to 100% sosw | O[O | essw |O O
limit 0
Manual reset 0 0t0 100% Enablewhen 1=0 soew | O[O | esew | O[O
Differential 0 0 to 100 unit sorw | O[O es7w | O[O
(enabled on ON/OFF control)
Proportional band 1 0.0t0999.9% sosw |O[O| essw OO
Integral time 1 0t03600sec  Write disable when soow | O[O | esow | O[O
P=0
Derivative time 1 0t01200sec Writedisablewhen | 610w | O [O [ ssow [O |O
P=0
Manipulated variable low 0 to high limit % 611W OO 661W OO
limit 1
Manipulated variable high Low limit to 100% ei2w | O[O | es2w | O[O
limit 1
Manual reset 1 0t0 100% Enablewhen 1=0 e13Ww | O[O | e3w |O O
Differential 1 0 to 100 unit e1aw | O[O | esaw | O |O
(enabled on ON/OFF control)
SP (0th group) Low limitof SP limit to high limitof | 629w | O | O | erow [O | O
SP limit
SP (1st group) SPwrite at 62910 630W,and679t0 | 630w | O | O | esow | O | O
680W is enabled only in multi SP
type
EV1 hysteresis 0 to 100 unit 633w | O[O | 63w |O O
EV2 hysteresis 0 to 100 unit 63sw | O[O | esaw |O O
EV3 hysteresis 0 to 100 unit 635w | O[O | essw |O O
EV1 setvalue 36w | O[O | esew | O[O
EV2 setvalue 37w | O[O | es7w |O O
EV3 setvalue 63sw | O[O | essw |O O
PV bias 1000 to + 1000 39w | O[O | esow | O[O
Auto tuning 0: Stop, pause 640W O10 690W X | X
1: Start (note)

(note)

AT (auto tuning) start is rejected in an alarm status, or READY status. Therefore,

when AT start is requested by communication in such status, an error response is

returned.




6. Communication for master station
6-1 Precautions for programming

* The longest response time of the instrument is 2sec.
Therefore, the response monitor time should be set to 2sec.

« If no response is obtained within 2sec, retransmit the same message. When no response remains coming even
after making retransmission twice, it should be regarded as a communication error.

« The above-mentioned retransmission is required since a message may not be properly transmitted due to
noise or the like during communication.

Note

When the device distinction codes " X" and "x" are used alternately during
message retransmission from the master station, the received response message
can be conveniently identified to be the latest message or preceding one.
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6. Communication program for master station

6-2 Examples of communication program

The program examples given in this paragraph are written in FUJI'TSU F-BASIC Ver.6.0 for Windows95/98/NT.
This program is shown as a reference for making a program.

m Before executing the program
Check the instrument communication conditions, and station address.

m Executing the program
This program is used for data read and data write. When the program is executed,
the application layers of the request message and response message communicated
areindicated.

4 )

RS, 123W 4

Application |ayer in response nessage
00, 10, - 20, 0O, 40

Application |layer in request nmessage
WS, 234W 1, 1

Application |layer in response nessage
00

Example of indication of execution result

e Setting for communication
Set the station address of a mate instrument to "ADDRESS".
Open the RS-232C and call the subroutine *INIT. DATA.

e Datareading
After setting the read start data address to "READ. ADRS" and the read data count
to "READ. LEN", call the subroutine *DATA. READ.
This program permits four data to be read from the data address 123.
Change the setting so as to meet the instrument used.

e Data writing
After setting the write start data address to "WRITE. ADRS", the write data count
to"WRITE. LEN", and the write datato "WRITE. DATA", call the subroutine
*DATA. WRITE.
This program permits two data to be written from the data address 234. Change
the setting so as to meet the instrument used.
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6. Communication program for master station

m Dataread/write sample program

M Handling Precautions

Yamatake - Honeywell won't be absolutely responsible for any trouble
caused by applying this program sample.

IR RS E SRS SRR RS RS SRR R R R R SRR R R R R R R R R E R R SRR EEEEEEEEEEEEEEEEEES]

'* Data Read Wite Sanple Program (Ver.1.00)
'k

"* OB Wndows 95/98

"* Language: Fujitsu F-BASIC V6.0

"* Al rights reserved. Copyright(C 1999, Yanatake Corporation *

IR RS E SRS SRR RS RS SRR R R R R SRR R R R R E R R EREREEREEEEEEEEEEEEEEEEEES]

E

"Initilize data

*INTIALI ZE
DEFLNG A - Z
di m READ DATA( 100 ), WRITE_DATA( 100 ) 'Read/wite data area
ADDRESS =1 ' Devi ce address
CPEN " QOWD: ( SBELNBNN, SD200, RB4096) " AS #1 ' Qpen RS-232C

' (8bit, Even parity,1 stop bit)

"(8bit,No Parity,2stop bit"SSN2NSNN')

baud 0, 9600 ' Transni ssi on Speed( 9600bps)

QOBUB *I NI T_DATA

" Main routine
*MA N
"Reading 4 data fromthe data address 123
READ ADRS = 123 "Read start data address
READ LEN = 4 'Read count
QO5UB *DATA READ ' <Qut put >C0OM ERRCR Conmruni cati on error

RESPONSE: End code

' READ DATA(i)(i=0 to READ LEN-1): Read data

"Witing 4 data fromthe data address 234

WR TE_ADRS = 234 "Wite start data address

W TE LEN = 2 "Wite count

WR TE DATA(0) = 1 "Wite data No.1

WR TE DATA(1) =1 ‘Wite data No. 2

gosub *DATA WR TE ' <Qut put >COM ERRCR Conmruni cati on error

RESPONSE: End code
got o *PROCESS_END
"Ending routine
* PROCESS_END
QLCEE #1 "dose RS-232C
INPUT "Press any key", x$:END

T Xk kkkkkhhhhhdhhhhhhhhk
"* Read Subroutine *
T X))k kkkkhhhhhhhhhrrhhkk
*DATA_READ
A = READ ADRS: gosub *BIN TO ASO |
oM$ = "RS," + A$ +"W"
A = READ LEN gosub *BIN_TO ASO |
OB = cnd$ + A
Q8B * OOMWWLN CATI ON
| F QOM ERRCR <> 0 CR RESPONSE <> 0 THEN RETURN
A$ = RIGHT$( RECEIVE$, LEN RECEIVES ) - 3) +","
Jl=1
FCRI =0 TOREADLEN - 1
J2 = INSTR( J1, A%, ",")
READ DATA( | ) = VAL( MD§( A$, J1, J2 - J1) )
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J1=J2+1
NEXT
RETURN

LR EEEEE R TR R EEEEEE TS

"* Wite Subroutine *
RS S E S ESSSSS S S S SRR
*DATA WRI TE
A =W TE_ADRS: GO6UB *BIN TO ASCl |
QDS = "VB, " + A$ + "W
FORI =0 TOWRTELEN - 1
A= WA TE_DATA( | ): GBUB *BIN TO ASCI |
O = QD + "," + A$
NEXT
Q8B * COWWLN CATI ON
RETURN

"ASO | character conversion subroutine

*BN_TO ASO |
A$ = STRB( A)
IFLEFT$( A$, 1) =" " THEN AS = RIGHT$( A%, LEN  A$) - 1)
RETURN

IR SRS SRR SRR SRR SRR EEEEREEEEE]

"* Comuni cation Subroutine *
Thkkkhkkhhhkhhkhhhhkhrhkhhhkhhkhkx
* COMMUN CATI ON
COMRETRY = 3: COMERRCR = -1
WH LE ( COM RETRY > 0 AND OM ERR(R <> 0 )
COMERRR =0 '
WALE ( eof( 1)=0): Ab = INPUT$( 1, #1 ): VEND'
QCBUB * SEND_COMWAND '
PRINT "Application layer in response nessage": PRI NT OVD§
GO8WUB *RECEl VE.COMAND
| F OOM ERRCR=0 THEN PRINT "Application layer in response message": PR NT RECE VE$
| F COM ERROR=1 THEN PRINT "Time out error"
| F COM ERRCR=2 THEN PRI NT "Check sumerror"”
I F COM ERRCR<0 THEN PRINT "Data link |ayer error”
PR NT
COM RETRY = COM RETRY - 1
VEND
RETURN

T Xk ) kkkkkkhhhhkhhhhhhk
"* Send Subroutine *
Tk kkkkkhkhkhkhkhkhkhkhkhhhhrk
*SEND_ COMMVAND
A$ = RGHT$( "0" + HEX$( ADDRESS ), 2)
A$ = STX$ + A$ + SUB ADR$ + DEVICES + OMD§ + ETX$
QBB *MAKE_SWM
SENDS = A$ + SUM + CR$ + LF$
PRINT #1, SENDS;
RETURN

LR EEEEE R R EEEEEE SR

"* Recive Subroutine *
T Xk kkkkkhhhhhhhhhrhhhhk
" OOM ERRCR
" = 0: Normal
= 1. Tine out error
" = 2. Check sumerror
" <0 Data link layer error

* RECEl VE_COMWAND

"Waiting for STX
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6. Communication program for master station

A ="
WHLE ( A <> STX$ )

RECEI VES$ = ""

QBB *RECV_SUB: | F COM ERRCR THEN RETURN
VEND

"Waiting for ETX
WHLE ( A <> ETX$)
QBB *RECV_SUB: | F OOM ERRCR THEN RETURN
VEND
IF SUIMFLAG = 0 THEN SUMp = "": GOTO *RECV_CR

"Waiting for 1'st character in check sum
Qo8B *RECV_SUB: | F OOM ERRCR THEN RETURN
"Waiting for 2'nd character in check sum
GOsWB *RECV_SUB: | F OOM ERRCR THEN RETURN
A$ = LEFT$( RECEI VE$, LEN( RECEIVE$ ) - 2 ): GOSUB *MAKE SUM
IF RGHT$( RECEI VE$, 2 ) <> SUMp THEN COM ERRCR = 2: RETURN

"Wiiting for CR

*RECV_R
GOBWB *RECV_SUB: | F OOM ERRCR THEN RETURN
IF A$ <> CR$ THEN OOM ERRCR = -2 RETURN

"Wiiting for LF
@GOSUB *RECV_SUB: | F COM ERROR THEN RETURN
IF A$ <> LF$ THEN COM ERRCR = -3: RETURN

' Checking data link |ayer

I F M D$( SEND$, 2,5) <> M D$( RECEI VES$, 2,5) THEN OOM ERRCR = -1: RETURN
RECEI VE$ = M D$( RECEIVE$, 7, LEN RECEIVES ) - LENl SUM ) - 9)
RESPONSE = VAL( LEFT$( RECEIVES, 2) )

RETURN

"Witing for 1 character subroutine
"(Sane routine as tinme out nonitoring)

*RECV_SUB
A=0
WHLE (1)
A$ = TIMES
WHLE ( A$ = TIMES )
| F ECF(1)=0 THEN A$ = | NPUT$(1, #1): RECEl VE$=RECE] VE$+A$: RETURN
A=A+ 1 IFA=T M ONT THN *RECV ERR
WEND
WEND
*RECV_ERR
COM ERRCR = 1
RETURN

' Check sum subroutine

A=0: S =""
I F SUMFLAG = 0 THEN RETURN
FR1 =1 TOLEN A$ )
A=A+ASQ MDS( A$, |, 1))

NEXT
SUMp = RIGHT$( "0" + HEX$( (-A) AND &HFF ), 2)
RETURN

"Data initializeing subroutine

*I'NT_DATA
STX$ = OR$( 2) ' STX code
ETX$ = ORB( 3) " ETX code
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6. Communication program for master station

6-6

CRp = ORB( 13) ' CR code
LF$ = OR$( 10) "LF code
SUB_ADR$ = "00"
DEVICE$ ="X'
SUM FLAG = 1 '
TIME_QUT = 2000

=0

TI ME_ONT

"Tinme out nonitoring
'(SamE routine as waiting for 1 charcter subroutine)

A=0
while ((eof( 1)=0): A$S =input$( 1, #1 ): wend
P$ TI MVES
WHLE ( A$ = TIMES ): VEND
A$ = TI MES
WH LE ( AS = TIMES )
if eof( 1)=0 then *I_LOCP1
*|_LOOPL
TIMEONT = TIMEONT + 1 |F TIME ONT = A THEN *| _LQCP2
*|_LOOP2
VEEND

TIME_ONT = (TIME_QUT / 1000!) * TIMECNT + 1 ' Round up
RETURN

--- Last Line ---



7. Troubleshooting

B Checkitemsin case communication is disabled

1)
2

(3)

4)

Check the wiring of RS-232C.

Check the communication conditions the DIGITRONIK instrument and
the host computer.

If any one of the following setting items is different between both
stations, communication is disabled.

The underlined items mean that they can be set on the DIGITRONIK
side.

Transmission speed : 1200, 2400, 4800, 9600bps

Data length 27, 8bits
Stop bit : 1 stop bit, 2 stop bits
Parity : No parity, odd parity, even parity

Check if the destination address of the command frame transmitted
from the host computer meets the address set to the SDC20/21.
The address of the SDC20/21 is set to 0 at delivery from the factory.
Even when the destination address of the command frame is set to 00
(30H, 30H), the SDC20/21 does not respond to such a message.

Use the upper-case character codes for all the character codes other
than the device distinetion code ("X" or "x" in this instrument).
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8. Specifications

B RS-232C Specifications

Name

Remarks

Transmission mode

Unbalanced type

Transmission line

3-wires system

Transmission speed

1200. 2400. 4800. 9600

system

{bps)

Transmission 15m max.
distance

Communication Half duplex

Synchronous
method

Start/stop transmission

Data format

8 data bits, 1 stop bit, even parity
8 data bits, 2 stop bits, no parity

Error detection

Parity check, check sum

Station address

0to 127
(Communication functions are disabled when set to 0.)

Network type

1:1

B RS-485 Specifications

Name

Remarks

Transmission mode

Balanced type

Transmission line

5-wires/3-wires system

Transmission speed
(bps)

1200. 2400. 4800. 9600

Transmission
distance

500m max. (300m when connected with the MA500
DIGITRONIK interface module)

Communication
system

Half duplex

Synchronous
method

Start/stop transmission

Data format

8 data bits, 1 stop bit, even parity
8 data bits, 2 stop bits, no parity

Error detection

Parity check, check sum

Station address

0to 127
(Communication functions are disabled when set to 0.)

Network type

1:N (31 units max.)




Appendix

m Code Table

Eiwipg;; ol 1|2 |3|4|5]|6]|7

B 0 SPACE| O @ P N p
1 ! 1 A Q a q
2 |sTX " 2 B | R | b r
3 |ETX # | 3| Cc| s | c | s
4 $ | 4| D|T]| t
5 % | 5 | E|U]| e | u
6 & | 6 F |V f v
7 ' 716 |wW| g |w
8 ( 8 H X h X
9 ) 9 I Y i y
A | LF * : J | z i z
B + : K [ k {
C , < L ¥ | i
D | CR — | = | M ] m | }
E > | N | A n | ~
F / 2 lo| _| o

The shaded areas () are not used by this communication system. (The codes
depend on the station.)
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Appendix

m Connection with CMC10L
The CMC10L001A000 is available as an RS-232C/RS-485 (3-wire system) con-
verter from Yamatake Corporation. The following diagram shows an example of
wiring using a straight cable for a host computer in the terminal mode:

5-wire system
DIGITRONIK instrument
(slave station)

Terminating
resistor
7
Shielded +_| | __‘l LgFe
cable 1 -
Shielded § | | | 3-wire system
cable l‘ T DIGITRONIK instrument
B (slave station)
. 2
Shielded J: i
cable | 5-wire system
Host computer CMC10L N DIGITRONIK instrument
(slave station)
Terminating é
resistor

Connect two terminating resistors of 150Q+5%, 1/2W min. to the instrument at
each end of the transmission line.
Conduct the wiring externally for the wires marked with an asterisk.
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e RS-232C cable

Appendix

Connect the master station SD to the slave station RD, and the master station RD
to the slave station SD.
To execute this connection, set the MODE switch provided in the CMC10L as
shown in the following table in accordance with the host computer side RS-232C
connector pin arrangement (modem/terminal) and the type of cable (cross/straight)

used:

RS-232C Cable type MODE switch
TERMINAL Straight MODEM
TERMINAL Cross TERMINAL
MODEM Straight TERMINAL
MODEM Cross MODEM

Straight: An RS-232C cable with a D-Sub (9-pin) connector at each end where
pins with the same number are mutually connected (for example, pin

(2) to pin (2), and pin (3) to pin (3))

CD
SD
RD
ER
SG
DR
RS
CS

SD
RD
RS
Cs
DR
ER
CD
SG

_—] "'\ "‘\ [—
cp| OH——— ——20
sp| OFH——— —+——20
RD| OFH——— ——1-0
ER[ O ; — O
se| O>1+—— —+—120
DR| O%——— ———0
Rs| O — — O
cs| Of — — o)

\ \_l \_l /

Cross:  AnRS-232C cable with a D-Sub (9-pin) connector at each end where
different number pins are connected (for example, pin (2) to pin (3),
and pin (3) to pin (2))

_—] [——
sb| O2 Y F o 12
RD 03 — — ;’O
RS| O — — 5O
cs| OfH—— L———20
DR[| O . . 7 O
Er| O4 v o 10
co| Of— ! ! L1 20
SG C ~ ’ ‘\ ’ O

T - - | —

D-Sub (25-pin) — D-Sub (9-pin) conversion cable:
An RS-232C cable for conversion between D-Sub (25-pin) and D-Sub

(9-pin)

FG
SD
RD
RS
CS
DR
ER
CD
SG

_— [—
C1 g 0.
og — — io
O — — e}
o4 L - ;o
og L L .0
CZO : : : : 40
Cs o v 10
O o ' O
oL — — 50

\ - - /

SD
RD
RS
CS
DR
ER
CD
SG
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Appendix

B Eventcode table

Code Event type Action Remarks
OFF ON
Deviation 1\
1 |
Direct action —p
" act HYS *SP+EV
ON OFF
Deviation /|\
2 |
Reverse action —p
versea SP+EV * 'HYS
L OFF ON
Deviation J, T
3
; ; . - Even under the condition that the
Direct action —p:
with wait "THYS '+ SP+EV event output is turned ON by power
ON, the event output is kept OFF in
o ON OFF wait status until the OFF condition is
Deviation T l satisfied once.
1
Reverse action —p:
verse act SP+EV ' HYS
with wait
Py OFF ON
5 | T
Direct action —p:
HYS ' EV
ON OFF
PV
6 T |
Reverse action +—p
EV © HYS
OFF ON
7 |pv ! T
Direct action ; .
with wait : lHYSI ‘EV
Sameas3,4
ON OFF
8 |pv T l
Reverse action . :
with wait EV* IHYSI :
ON OFF ON
Absolute value deviation T L T
9 — :
—p . T
Direct action SYHYsT it HYS
+“—ra—>
) EV EV
SP
Absolute value deviation OFF O',\' OFF
0 verencion | AL Jtirl [l
everse action . R -
Absolute value deviation
11 Direct action Sameas9 Sameas3,4
with wait

Appendix-4




Appendix

Code Event type Action Remarks
Absolute value deviation
12
Reverse action Sameas 10 Sameas3,4
with wait
sp OFF ll\ ON
13 |
Direct action < >
HYS *EV
ON OFF
SP 7
14 |
Reverse action ‘—p
EV - HYS
sp OFF ON
15 l T
Direct action —Pp:
with wait HYS EV
Sameas3,4
sp ON OFF
16 |
Reverse action >
with wait Ev' HYS
This event is output when an alarm
17 | Alarm ON during alarm occurrence occurs.
There are none of setting range and
hysteresis.
There is no hysteresis. This event is
used in combination with a remote
switch. The timer event can be
allocated only by one point. Timer
OFF ON start and reset are done with the
timer event. When the remote switch
T l is turned ON, the timer event is
—_— — started, and the event output is
4 t > turned ON after set time. When the
18 | Timer - remote switch is turned OFF, the timer
| Remote switch | is reset, and the event output is
turned OFF.
(Note)
If the remote switch is turned OFF
during the timer operation, the timer
is reset. Therefore, keep the remote
switch ON until the event is output
completely.
ON OFF
19 Heater disconnection T \L
—p
EV:THys
0 Event OFF
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Appendix

B Inputrange code table

Code Type °Crange °F range

01 K 0to 1200 01t0 2200

02 0.0t0 800.0 0to 1400

03 -200.0to +400.0 *=* -300to +700

04 J 0to 1200 0to 2000

05 0.0t0 800.0 0to 1400

06 -200.0to +400.0 ** -300to +700

07 E 0.0t0 800.0 0to 1400

08 T -200.0to +400.0 ** -300to +700

09 R 0to 1600 0to 3000

10 S 0to 1600 0to 3000

11 B * 0to 1800 0103200

12 N 0to 1300 32t0 2372

13 PLII 0to 1300 32t0 2372

14 Wre5-26 0to 2300 0 to 4000

16 Ni-Mo 0to 1300 32t0 2372

17 DIN U -200.0to +400.0 ** -300to +700

18 DIN L 0.0t0 800.0 0to 1400

20 JISPt 100 -200.0to +500.0 ** -300to +700

21 -100.0 to +200.0 -150.0 to +400.0

30 JISJPt100 | -200.0to +500.0 ** -300to +700

31 -100.0 to +200.0 -150.0 to +400.0

40 410 20mA

41 0to20mA

a5 1105V Scaling, or a deci.m.al point position
can be changed within the range of

46 0to SV -1999 to +9999.

50 0to 10mVv

51 0to 100mV

52 -10to +10mV

*  The accuracy is undefined below 260°C (500°F).
Atemperature of less than 20°C is not given in °Cindication.
Atemperature of less than 68°F is not given in °F indication.

*% -200.0 can neither be indicated nor set, but adjustment can be done at
-200.0°C.
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Date
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