INSTRUCT ION MANUAL FOR FCL—100 COMMUNICATION
(OPTION CODE: C5, SVTO)

No.FCLCTET * 99. 04

To prevent the accidents by mishandling of this controller, please arrange to
give this manual into the hands of the operator who actually uses our products.

A Warning

Turn the power supplied to the instrument OFF before wiring or checking.
If working or touching the terminal on the power ON status, there is
a possibility of Electric Shock which can cause severe injury or death.

1. System configuration
1.1 RS-485 Multipoint connection (Option code: C5)

Host
conput er
RS-48 @@ o — _____1
FCL-100 FCL- 100 FCL-100 FCL- 100
No. O No. 1 No. 2 | " No. 30
[Fig. 1.1-1]
Host
conput er | F- 300
232C~485 RS- 485
RS- 232C Interface —— "
FCL- 100 FCL- 100 FCL- 100
o 0 TR %o 30
[Fig. 1.1-2]
Host
I F- 100
conput er \ 422A&485 RS- 485
RS- 422A I nterface —— —_—
FCL-100 || FCL-100 |_ FCL- 100
No. O No. 1 No. 30
[Fig. 1.1-3]

1.2 When executing setting value digital transmission by option C5.

PC- 900 RS- 485
FCL- 100 FCL- 100 FCL- 100
Option: C5 Option: C5 | 7T Option: C5
SN— _
—
Maxi mum 31 units of FCL-100
[Fig. 1.2-1]

- The main setting value of PC-900(option code: SVIC) can be transmtted
to the FCL-100 (option code: C5).

- Fit the transfer rate of PC-900 and FCL-100.
- Designate Lock 3 in Setting value | ock designation of the FCL-100.

Maxi rum 31 units of FCL-100 are connectable to one PC-900.
) Notlces when using the setting value digital transmission

- Menory life of the FCL-100 is approximately 10 000 000 (ten million) tinmes
1



in witing. Therefore when frequently witing the command, designhate Lock 3
in Setting value |l ock of the FCL-100, since it has no relation to nenory life.
If the Lock 3 is not designated, it wites the nenory every tinme the
setting conmand is sent, and the menory |ife beconmes shorter.

- Fit the transfer rate of FCL-100 and PC-900.

- It is not necessary to set instrument nunber to the FCL-100.

2. Connection
2.1 RS-485 (Option code: (Cb)
® | n case the converter is | F-100-C5, and between the converter and Host conputer
is connected by RS-232C.
Connection: RS-232C «—p RS-485 (Data transfer rate: 1200, 2400, 4800 or 9600bps)
When communicating by the transfer rate 19200bps, |IF-300-C5 is required
i nstead of |IF-100-C5 for the converter.

Term nator (120Q) built in

(Host conputer) (I F-100-C5) Shi el di ng wire (FCL-100)
TXD 2 f :\ (; ‘\ § YA® \ ] /7 YA
RXD 3 } \ YB@ l \ —w» © VB

—
SG 7 COM® COM
0 i L1
FG 1 Shi gl di ng | 1 :
wire :
RTS 4 -l (14 RX i
1S 5 @ TX i
DSR 6 @®CoM shi el ding
DTR 20 RS- 232C «— RS- 485
CD 8 i
’ Ter mi nat or (120Q) = Y
boeeees D sub-connector 25-pin erm hator > = ©) VB
[Fig. 2. 1-1] COM

® | n case the converter is |IF-100-C5, and between the converter and Host conputer
is connected by RS-422A
Connecti on: RS-422A €4 RS-485 (Data transfer rate: 1200, 2400, 4800 or 9600bps)

Terminator (120Q) built in

(Host computer) (1 F-100-C5) Shielding wire (FCL-100)
TXA 2 A A ; YA® \ ] /7 YA
TXB 15 YB (@ ©) YB

} \ //V
RXA 4 4& COM® CoM
//
RXB 17 <§
coMm 3 —» (O RXY =
Shi el di ng =
61 Wire —> O R
@ TXY Shi el di ng
@ TX7 wre !
@3 coM
RS- 422A -4—» RS- 485 | > § YA
Termi nator (120Q) © B
------- D sub-connector 25-pin COM

[Fig. 2.1-2]



2.2 Setting value digital transmission
In case the option C5 (RS-485) is applied, connect the wire between
the PC-900 and the FCL-100 as shown bel ow figure.

( PC- 900, C5) ( RS- 485) ( FCL- 100, C5)
VA @ f——rf) A\ /7 YA
=) [
YB ®©@ / —»© VB
—
COM —/ T 1 COM
Shi el di ng ] ;
GND - @ W re i
Shi el di ng
wire i
é YA
Terminator (120Q) >
=1© YB
COM
[Fig. 2. 3-1]

[ As for the shielding wire
Connect the shielding wire only one side to FG or ground term nal so as not
to flow the current into the shielding wre.

If both sides of the wire are connected to the FGor ground terminal, the circuit
i s made between the wi re and ground, and t he noi se may easily occur by the current.

- The FG or ground term nal must be grounded.

® As for the terminator (Terminal resistor)
- The nmore the comunication |ine becomes |long, the | ess the conmunication
perfornms because the transfer waveform becomes wrong owing to the echo.
To prevent this, connect the term nator.

- The place to connect should be the physical term nal of the comrunication cable.

® Communi cation converter of [IF-100-C5] or [IF-300-C5] is provided on separate
sal e.

3. As for the instrument setting
- When conmuni cati ng by connecting plural FCL-100s in serial conmunication,
the instrument nunber should be set individually.

- Select the Data transfer rate for the FCL-100 to fit the host conputer.

- Refer to the instruction manual of FCL-100 for the instrument nunber setting
and Data transfer rate sel ection.



4. Gommunication procedure
RS-485 (Option code: C5)
Comuni cati ons between a host conputer and the FCL-100 are started by sending
the conmand from the host conputer, and term nated by receiving the response
fromthe FCL-100.

Host computer FGL-100

Conmmand - Response with data

> When the host conputer sends the reading

command, FCL-100 returns the corresponding
Dat a setting value or current status as the

@+ meere e response.

- Acknowledgement

Command If the host conputer sends the setting

P> command, FCL-100 returns acknow edgenent
(ACK) as the response after the processings
Acknow edgenment are term nated.

- Negative Acknowledgement
When the host conputer sends the command
Command not existent or the val ue beyond setting
> range, FCL-100 returns negative
acknow edgenent (NAK) for the response.

Negati ve acknow edgenment
I - No response

FCL-100 will not respond when fram ng
error or checksumerror has been detected
Command while the command i s being received.

NO I eSpONSE - reereemmsnen

[Fig. 4-1]
® Communication timing of RS-485 (Option code: (C5)

- As to the FCL-100 side
When the FCL-100 starts transm ssion to RS-485 communication Iine, the FCL-100
is arranged so as to provide 1 character transm ssion period or nore of idle
status (mark status) to make the synchronous sure on the receiving side.

The FCL-100 is arranged so as to cut the transmtter off fromthe conmunication
line within the period of 1 character transm ssion after sending the response.

- As to the host computer side
Make the program so that the host conputer can provide 1 character transm ssion
period or nore of idle status (mark status) before sending the comuand to
make the synchronous sure on the receiving side when the host conmputer starts
the transm ssion to RS-485 comunication |ine.

Make the program so that the host conputer can cut the transmtter off fromthe
comuni cation line withinthe period of 1 character transm ssion after sending the
command in preparation for reception of the response fromthe FCL-100.

To avoid the collision of transm ssion between the host conputer and t he FCL- 100,
send the next command after checking that the host conputer surely received
the response.

In case the host conputer communi cates with FCL-100 through the |ine
converter (IF-100-C5, IF-300-C5, sold separately), it is not required
to manage the transm ssion tining descri bed above because the converter
takes the timng interpreting the protocol automatically.




5. Command configuration
5.1 Command configuration

Al 'l

commands are composed with ASCI

codes.

The data (setting value) are converted to Hexadeci mal numnber
and ASCI| codes are used for the commuand.
Negative nunber is represented by 2's conpl ement.
(1) Command
T ] | |
Header Addr ess Sub Command Data item Dat a Checksum D.e“-
address | type | | | | | | | mter
i | | [16° [16° [16' [16° |16° [16° [16' [16° | | | |
. AR ~ _/ \ v J
@ @ ® @ ® ® @
[Fig. 5.1-1]
D Header STX(02H fixed), Start of text.
Control code to represent the beginning of the command (text).
@ Address I nstrument nunber 0 to 95 (20H to 7FH)

@ Sub address
@ Command type

® Data item

® Data

(@ Checksum
Delimiter

Nunber by which the host conputer discrimnates the FCL-100.
The nunbers are used by giving 20H of bias (20H to 3FH),
because 0 to 31 (00OH to 1FH) are used for control code.

95 (7FH) is called as d obal address, and is used when sendi ng
the sanme command to all the FCL-100s connect ed.

However, the response is not returned.

It is fixed as 20H

Code to discrimnate the Readi ng command or
20H, Readi ng command
50H, Setting comand

Setting comand.

It represents the data sort for the command.
It is nade up by 4 digits of hexadeci mal nunber
(Refer to the conmand table.)

by the setting command.
numnber .

The contents of the data differ
It is nade up by 4 digits of hexadeci mal
(Refer to the command table.)

Readi ng command has no dat a.

2-character of data to detect the communi cation error

ETX (O03H, fixed), End of text.
Control code to represent the ending of the command (text).

(2) Response to the command
- Response with data (Response to the readi ng conmand)

T | |
Header Addr ess Sub Command Data item Dat a Checksum D.Ezl N
address | type mter
I ] |
| | | |16° [16° [16" [16° [16° [16° [16" [16° | | | |
— —~ AN —~ / \ J
@ @ ©) @ ® ® @ ®
[Fig. 5. 1-2]
D Header ACK(06H, fixed), [Acknow edgenent].
Control code to represent the begi nning of the response.
@ Address It represents the instrunment nunber 0 to 95 (20H to 7FH).

® Sub address

The sanme code as the received command i s used for the response.
It is fixed as 20H



@ Command type

® Data item

® Data

(@ Checksum
Delimiter

® Acknowledgement

Code to discrimnate the reading or setting comrand.

20H, Readi ng command

50H, Setting comuand

The same code as the received command is used for the response.

It represents the data sort for the command.

It is made up by 4 digits of hexadeci mal nunber.

(Refer to the command table.)

The same code as the received command is used for the response.

The contents of the data differ by the readi ng command.
It is nmade up by 4 digits of hexadeci mal nunber.
(Refer to the command table.)

2-character of data to detect the comruni cati on error.

ETX (03H, fixed), End of text.
Control code to represent the ending of the response.

|
Header | Address Checksum | Deliniter
| | | | |
%/—J
@ @ ©) @
[Fig. 5.1-3]
@ Header . ACK(O06H fixed), Acknow edgenent.
Control code to represent the beginning of the response.
@ Address It represents the instrunent nunber 0 to 95 (20H to 7FH).
The sane code as the received command is used for the response.
® Checksum 2-character of data to detect the communication error.
@ Delimiter : ETX (03H, fixed), End of text.
Control code to represent the ending of the response.

® Negative acknowledgement

|
Header | Address |Error code Checksum Delimter
|
| | | | | |
@ @ ©) @ ®
[Fig. 5.1-4]
@ Header NAK( 15H fi xed), [Negative acknow edgenent].
Control code to represent the beginning of the response.
@ Address It represents the instrument nunmber 0 to 95 (20H to 7FH).

The sane code as the received command is used for the response.

® Error code: |t

It

@ Checksum
® Delimiter :

represents the type of error.

is made up by 1 digit of hexadeci mal

b wNPEF

2-char acter

ETX (03H,
Contr ol

nunber .
VWhen it is the command not existent

Not used

When setting beyond the settable range

When the status is not settable [Auto-tuning].

During the setting node by key operation.

(31H)
(32H)
(33H)
(34H)
(35H)

of data to detect the communication error.

fixed), End of text.
code to represent the ending of the response.



5.2 Checksum calculation
Checksumis used to detect the receiving error of the conmand or data.
Make the program for the host conputer side as well to cal cul ate the checksum
of the response data fromthe FCL-100 to check the comrunication error

ASCl | code (hexadecinmal) corresponding to the character fromthe address
(instrunment nunber) to the character front of the checksumis converted to
bi nary notation, and the total value is made.

The lower 2-digit of the total value are converted to 2's conpl enents and
further to hexadecimal, that is, ASCI|I code. This is the checksum

Refer to the followi ng exanpl e procedure.
® Checksum cal cul ati on exanple is shown as foll ows.

Mai n setting val ue: 600°C (Fixed val ue control)
I nstrument nunber : 0 (20H)

Cal cul ati on range of the checksum

A
\ 4

STX P 0 0 0 1 0 2 5 8 ETX

Converted from sendi ng conmand to ASCI | code

vV V V V V V V VY

O2H | 20H | 20H | 50H | 30H | 30H | 30H | 31H | 30H | 32H | 35H | 38H 03H
Checksum
[ Hexadeci mal ] [Binary notati on]

20H 0010 0000
20H 0010 0000
50H 0101 0000
30H 0011 0000 1's conpl enent s:
30H 0011 0000 Make each bit of binary 0 and 1 reverse.
SOH 0011 0000 2' S Corrp| enents:
31H 0011 0001 Add 1 to the 1's conpl enents.
30H 0011 0000
320 0011 0010
35H 0011 0101

+ 38H 0011 1000

10 0010 0000 S 1101 1111 (1's conpl enents)
(2's conpl enents) 1110 0000

N2

(Converted to the hexadeci mal)

v vy

(ASCl | code) 45H ~ 30H
("E”) ("07)
[Code to be transm tted]

02H [ 20H | 20H | 50H | 30H | 30H | 30H | 31H | 30H | 32H | 35H | 38H | 45H | 30H | O3H |: ASCI | code

: ASCI |
STX [(Space)|(Space)] P 0 0 0 1 0 2 5 8 E 0 | ETX char act er




6. Contents of the command
6.1 Notices for setting and reading command

(- Though | ock npode is designated by Setting value |ock, the setting by )
setting conmand is effective.
- Even if the option is not applied, it is possible to set by setting
conmand, however, the setting is ineffective.
- The Iife of menory is approximately 10 000 000 (ten million) in nunber
of times of witing. If the number of tinmes exceeds the limt, it
cannot nenorize the data.
- When connecting plural FCL-100s, the sane instrunment numbers shoul d not
be applied to the plural FCL-100s.
- When sending the conmand by d obal address [95 (7FH)], the same conmand
is sent to all FCL-100s connected. However, the response is not returned.
* The instrument nunber and Data transfer rate of FCL-100 cannot be set
L by comruni cation. Set them by front key operations of the FCL-100. )

® As to setting command
- The settable range is the sane as key operation. Refer to the Conmand table
for the communi cati on comrand.

- All commands are conposed with ASCI| codes.

- The data (setting value) is converted to hexadeci mal nunmber, and ASCI| code
is used. Negative nunber is represented by 2's conpl ement.

- When the data (setting value) has a decimal point, nake the value 10 tines
as nmuch value as the setting.

® As to reading command
- All commands are conposed with ASCI| codes.

- The data (setting value) is converted to hexadeci mal number, and ASCI| code
is used. Negative nunber is represented by 2's conpl ement.

- When the setting value has a decinmal point, it returns the val ue by nmaking
10 times as nmuch value as the setting.

6.2 Command table
- Tabl e bel ow describes & Data item ® Data and @ Conmmand type.
When the setting value for the data has a deci mal point, make the value 10 tines
as nmuch value as the setting and convert to hexadeci nal.

Data item Data Command type
0001H |Main setting 1 Setting val ue 20H/ 50H
0002H | Main setting 2 Setting val ue 20H/ 50H
0003H | PI D aut o-tuning 0000H: Cancel |l ation 20H/ 50H

Per f ormance/ Cancel | ati on, 0001H: Performance

or PD Aut o-reset Performance
(Auto-reset can be performed
only when temperature is within
the proportional band, however,
cancel led automatically in 4
minutes after start.)

0004H | Proportional band setting Setting val ue 20H/ 50H

0006H |Integral tine setting Setting val ue 20H/ 50H

0007H |Derivative tinme setting Setting val ue 20H/ 50H

0008H | Proportional cycle Setting val ue 20H/ 50H
setting

000BH | Tenperature alarm setting Setting val ue 20H/ 50H

000FH | Heat er burnout al armsetting | Setting val ue 20H/ 50H




Data item Data Command type
0010H | Loop break alarm action Setting val ue 20H/ 50H
tinme setting
0011H | Loop break alarm action Setting val ue 20H/ 50H
span setting
0012H | Setting val ue | ock sel ection. | 0000H: Unl ock 20H/ 50H
When lock mode 3 is selected, set | 0001H: Lock 1
data is not saved in the memory. | 0002H: Lock 2
By power supply OFF, the setting | 0003H: Lock 3
value returns to the former one.
0013H hMa' n setting va! ue Setting val ue 20H/ 50H
ighlimt setting
0014H | Mai n setting val ue Setting val ue 20H/ 50H
low linmt setting
0015H | Sensor correction setting Setting val ue 20H/ 50H
001BH |PV filter tinme constant Setting val ue 20H/ 50H
setting
001CH |Qutput high limt setting Setting val ue 20H 50H
001DH |Qutput low limt setting Setting val ue 20H/ 50H
001EH | Qut put ON OFF hysteresis Setting val ue 20H/ 50H
setting
0023H | Tenperature al armaction type | 0000H: No action 20H/ 50H
sel ecti on. 0001H: High limt
If temperature alarm action type | 0002H: High limt wth standby
is changed, the alarm setting OOO0O3H: Low limt
value becomes 0, and alarm output | 0004H: Low limt with standby
status is initialized. 0005H: High and low linmts
0006H: High and low linmts
wi t h standby
0007H: Wthin high and | ow
limt range
0008H: W thin high and | ow
limt range with
st andby
0009H: Process high alarm
000AH: Process high alarm
wi th standby
000BH: Process |ow alarm
000CH: Process |ow alarm
wi t h standby
0025H | Tenperature al armhysteresis | Setting val ue 20H/ 50H
setting
0029H | Tenperature al arm acti on Setting val ue 20H/ 50H
del ayed tinmer setting
0033H | Main setting val ue Setting val ue 20H/ 50H
rising rate setting
0034H | Main setting val ue Setting val ue 20H/ 50H
falling rate setting
0037H | Control output OFF function|O0000H: PV or SV display 20H/ 50H
setting 0001H:. OFF di spl ay
0040H | Tenperature al arm Energi zed/ | 0000H: Al arm energi zed 20H/ 50H

De- energi zed setting

0001H:

Al arm de- ener gi zed




Data item Data Command type
0044H | Sensor type sel ection 0000H: K i 20H/ 50H
0001H: J C
0002H: PL- I C
0003H: N C
0004H. E C
0005H: Pt 100 €
(wi th decimal point)
0006H: JPt 100 C
(with decimal point)
0007H:. Pt 100 C
0008H: JPt 100 €
0009H K F
000AH: J F
000BH: PL-TI F
000CH: N F
000DH: E F
000EH: Pt 100 F
(with decimal point)
000FH: JPt 100 F
(with decimal point)
0010H Pt 100 F
0011H JPt 100 F
0045H | Qutput Direct/Reverse action|0000H. Reverse action 20H/ 50H
change 0001H: Direct action
0046H | Event output function setting. | 0000H: Al arm function 20H/ 50H
Heater burnout alarm function 0001H: Loop break al armfunction
(0002H) is effective only 0002H: Heater burnout al arm
when the option is applied. functi on
0047H | Auto-tuning bias setting Setting val ue 20H/ 50H
0070H |C earing the key operation 0000H: Not processed 50H
change fl ag 0001H:. All clearing
0080H | Current PV reading Current PV (Process vari abl e) 20H
0081H | Current MW reading Current MV ( Mani pul ati ng val ue) 20H
0083H | Current SV reading Current SV (Setting val ue) 20H
0085H | Current output status reading. 20H

Items below are not applicable
to 2" digit.
- |Instrument number setting
- Data transfer rate setting
- PV/SV display changing
- MV display mode

0000 0000 0000 0000
2% to 2°
2° digit: Main control output
0. OFF, 1. ON
(Current output unfixed)

2'digit: Always 0
2°digit: Al arm out put
0. OFF, 1. ON
2°digit: Always 0
2°digit: Always 0
2°digit: Always 0
2° digit: Heater burnout alarm
out put
0. OFF, 1. ON
2" digit: Loop break al ar mout put
0. OFF, 1. ON
2° digit: Upscale
0. OFF, 1. ON
2° digit: Downscal e
0. OFF, 1. ON
2 to 2" digit: Always O
2" digit: Changed or Not changed

by key operation.
0: Not changed
1. Changed
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@® Data itens bel ow (00AOH to 00A3H) are to know the specification of the instrunent
on the nonitoring software.

Data item Data Command type
00AOH | Reading the software version | Nunerical value 20H
of instrunent
O0AlH | Reading the specification 1 | 0000 0000 0000 0000 20H
of instrument 2% to 2°

2° digit: Always 0

2" digit: Always 0

2 digit: Alarm applied or not
0: Not applied

\ . 1. Applied
2°to 2° digit: Not used,
al ways 0O

2° digit: Heater burnout alarm
applied or not
0: Not applied
1. applied

2" digit: Loop break al arm
applied or not
0: Not applied
1. applied

2° digit: Always 0O

2° to 2° digit: Always 0

00A2H | Reading the specification 2 | 0000 0000 0000 0000 20H
of instrument 2% to 2°
2° to 2° digit: Mdel name
0(000): XXD
1(001): XXR
2(010): XXM
3(011): XXS
4(100): XXL
2° to 2° digit: Qutput type
0(00) : KR
1(01) : s/
2(10) : A
2° to 2 digit: always 0
00A3H | Reading the data item Data item code 20H
changed by key operation. When none of itens i s changed:
0( 0000H)

The data item code changed
by key operation is read.

If plural items are changed,
the lowest value of data item code
is read.

the data item code is
cleared after being read.
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7. Specifications
Comruni cati on system Hal f-dupl ex
Data transfer rate : 9600bps (2400, 4800, 9600, 19200bps)
Sel ect abl e by key operation.

Synchronous system : Start-stop
Code form : ASCI |
Error detection . Parity check, Checksum
Error correction : Command request repeat system
Dat a for mat : Start bit 1
Data bit 7
Parity Even parity
Stop bit 1
Start bit Data bit Parity Stop bit

8. When troubled
When troubl ed, nake sure the following itens after checking the power supply
of the host conputer and the FCL-100.

® Phenonenon: It is unable to comruni cate.

Check the fol lows

The connecti on.

The bur nout or i nmperfect contact onthe communi cati on cabl e and t he connect or.
Data transfer rate of the FCL-100 and the Host conputer

The data bit, parity, stop bit, etc. of the Host conputer whether they
accord with the FCL-100.

The instrument number of the FCL-100 and the command.

The instrunent nunber whet her used in plural FCL-100s.

When comruni cating by RS-485 (option: C5) wthout |IF-100-C5 or |IF-300-C5
(comruni cation converter), make sure that the programis proper for the
transm ssion timng.

® Phenonmenon: Though it is able to comrunicate, 'NAK' is responded.

Check the fol lows

The command code is surely existent or not.
The setting range if it exceeds or not on the setting command.

In case of the situation being unable to set (such as AT is being carried
out).

The operation node whether being under the setting node by the
key operation

I f happened uncl ear phenonmenon ot her than the above nentioned, meke inquiries
about the matters at our agency or your shop where purchased.
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