1-channel Type Temperature Controller with Built-in SSR

SB1 AQuick Operation Manual

2. OPERATION FLOW

3. OPERATION MENU
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IMR02MO02-E1

In order to achieve maximum performance and ensure proper operation of your
new instrument, carefully read all the instructions in this manual. Please place

the manual in a convenient location for easy reference.

This manual describes the parts description and basic key operations of the SB1.

For functions, refer to SB1 Instruction Manual (IMR02M04-E[1).
The manual can be downloaded from the official RKC website:

http//www.rkcinst.co.jp/down_load.htm.

1. PARTS DESCRIPTION

| Input type/Input range Display |
[Refer to 3.]

before turning this instrument ON

(Automatically),

K& Read and understand precautions provided at
5. OPERATING PRECAUTIONS in this manual

|Monitor Display Mode Hmbl Self-diagnostic error display

[Refer to 3.]

v *

Specifications (as ordered) Make setting changes before
match the application. using the instrument.

[Refer to 7.]

-
@ Set value change and registration
» The High-lighted digit indicates which digit can be set. The

High-lighted digit can be moved by pressing the <R/S key.

- However, the changed data is not stored by the operation of

the /\ and \/ keys alone. In order for the new parameter value
to be stored, the (G0 key must be pressed within 1 minute after
the new value is displayed. The new value will then be saved
and the display will move to the next parameter.

J

N

A

v

Set target value

[Set value (SV)]. Switch RUN/STOP.

Set target value
[Set value (SV)].

v v v
Switch operation mode. Change parameter Set parameters based
for control.

on the application.

; [Refer to 4.] ¢ [Refer to 6.1.

* [Refer to 4.]

v v v

front view

SV Setting Mode Monitor Display Mode

SV Setting Mode

Parameter Setting

Mode Switching Mode

Engineering Mode

[Refer to 4.] l [Refer to 3.] l [Refer to 3.] l [Refer to 3.] l [Refer to 3. | [Refer to 3.
o——"0 «
Use the functions related |
to operation procedure
I ’HF{ * (1) Display g * Setting dat v *
- = Autotuning (AT) Startup Tuning (ST) Fine Tuning etling data Interlock ON/OFF action*
AT A (2) Lamp unlock/lock
[Refer to 6.4 [Refer to 6.5.] [Refer to 6.6.] [Refer to 6.3.] [Refer to 6.2.] [Refer to 4.]
and 4.]
G| [V A (3) Up key < v v v v v
BKe SBIT v ) )
N\ Q\l— (4) Down key @JMM Display at Input error | Proportional band (P) = 0: ON/OFF action
(5) Shift (R/S) key Refer 7]
(6) Set (SET) key
p— 4. SETTING EXAMPLE
é @ Set Set value (SV) to 200 °C
Monitor display mode SV setting mode Monitor display mode
bottom view —r [PV monitor] [Set value (SV)] B N [PV monitor]
(7) Loader communication T > — T e > 5 — )
connector ch e 54 < Wi o cille 20
e [ JU M - LEL L=,
5 - High-lighted - - High-lighted
[ H JL”JL"JL I E PV lamp (Twice) (Twice) — (Twice) PV lamp lights
- lights
|1 @ Set Autotuning (AT)
- I E‘E‘E@E‘E‘ % Monitor display mode Parameter setting mode [Autotuning (AT) Displays the next parameter
~n [PV monitor] [Set value 1 (SV1)] utotuning [Startup tuning]
i BBE“] i —, —_— e [l N —_— '_, . — T 1 . —> Cir —_— :T]Zt:zrolrt](i)tor
I @8 | G{% | L %3 Rk /{1}7 ol Gg 1 L @g display mode
. \2‘ — J ‘ﬂ __ 4 — —
High-lighted High-lighted
(1)| Display [Green] | Displays Measured value (PV), Set value (SV), Manipulated output PViamp  (2seconds (until the Autotuning screen) 9 O!gplg 9 1|:gATe (2 seconds or more)
value (MV) or various parameter symbols. lights or more) '
(2)| AT lamp [Green] | Flashes when Autotuning is activated. @ Set Event 1 set value (EV1) to 10 °C
(After Autotuning is completed: AT lamp will go out) Monitor display mode Parameter setting mode
Light during Startup tuning (ST) execution. [PV monitor] [Set value 1 (SV1)] [Event set value 1 (EV1)] N .. Return to
Outputlamp  [Green]| Lights when Output is turned on | |7 | | il IT, [y the Monitor
. C 0| G o0 0o /S | <gs R gL SFT C C S5 display mode
MAN mode lamp [Green] | Lights when operated in Manual (MAN) mode. L Ghne =K
R ) High-lighted : High-lighted
PV lamp [Green] | Light when the Measured value (PV) is displayed. PViamp (2 5900")‘13 (until the Event set value 1 screen) (Once) (Four times) (2 seconds or more)
lights or more
STEP lamp [Green] | Lights when SV2 is selected for the Set value (SV). o o ) . .
— - - @ Set 20 °C for Proportional band (P) of PID control [Proportional band (P) = 0: ON/OFF action]
DO (digital output) lamp | Lights when the Event output is turned on. Monitor display mode Parameter setting mode Displays the next parameter
[Red] [PV monitor] [Set value 1 (SV1)] [Proportional band (heat-side)] __ - [Integral time] Retum to
(3)| Up key 1 Decrease numerals. 0| == 172 > - A > 1 g | | == the Monitor
_J SRT 0 SET S Y S - 1 H SRT ] SR display mode
(4)| Down key ' Increase numerals. L ) A E ol
(5) | Shift (R/S) key [Green] | Shift digits when settings are changed. PV |amp- " (2seconds Press the G key until High-lighted (Once)  (Once) Figh-lighted (2 seconds or more)
Used to switch monitor items, RUN/STOP, and modes. lights or more) the Proprtional band screen.
6)| Set (SET) ke i istration. .
(6) ( ) key Used for parameter calling up and set value registration @ Switch from Auto (AUTO) mode to Manual (MAN) mode
(7)| Loader communication | Setting and monitoring on a personal computer (PC) is possible Monitor display mode Mode switching
connector if the controller is connected with our cable to a PC via our USB - [PV monitor] [Auto/Manual transfer] . . Return
(Standard equipment) |communication converter COM-K-1 (sold separately)?2. Switch the RUN/STOP 0= == e lted T =1 111 | === theNontor
Our communication software3 must be installed on the PC. mode from RUN to STOP. [ B SET /S H’ = /S P PN U] GE - SET S i
[Refer to 6.1.] == + () {1_’7 ‘Al = N display mode
1 Also used to switch items within Mode switching (AUTO/MAN, Set data lock, and Interlock Pl High-lighted High-lighted 2
release). PV lamp 0: AUTO mode 1: MAN mode MAN lamp
2 For the COM-K, refer to COM-K Instruction Manual (IMR01Z01-E0J). lights lights
3 Only available as a download from our website. @ Set Manipulated output value (MV) to 50 % in the Manual mode
Monitor display mode SV setting mode
[ To avoid damage to the instrument, never use a sharp object t k : [PV monitor [Manipulated output value (MV)] -
g ) P object 1o press keys. | suitch to the Manual 00 - — —_— T > T — Return to
mode by following h ST rr L /s : I L s : 5 h = the Monitor
the procedure above. L‘ by g L) — 6 =l display mode
RN High-lighted High-lighted

MAN lamp lights PV lamp lights

(Once) (Five times)

(AN
(AN

Power ON

Automatically

Input type / Input range Display

Input type Input range
L_I — or
Automatically [
(in 2 sec.) (in 2 sec.)
Symbol | |,_} pr Symbol | OF
input | TC RTD Unit | OC
ee | K [y Pt100

¢ Automatically

Monitor Display Mode

* Conduct operation in this mode. while press

Press the GED)

Some parameters are not displayed depending
on the model and the specifications.

The changed data is not stored by the
operation of the /\ and \V keys alone. In order
for the new parameter value to be stored, the
(=D key must be pressed within 1 minute after
the new value is displayed. The new value will
then be saved and the display will move to the
next parameter.

Engineering Mode

In this mode, it is possible to set
operating conditions such as the Set

ing lock level, Mode switching, the non-

the <R5s
Monitor parameters such as PV, SV and MV.

(4 seconds or more)

display selection of Parameter setting
mode (FO1 to F10), etc. according to
specific requirements.

+ AUTO mode _>
[PV monitor] [SV monitor] 4— EZ¥ For parameters in the Engineering
T == —> — mode, refer to Engineering
,:' ‘q ) ,’ ,’ :L'“‘IESFIP:SSCT;? Mode in SB1 Parameter list
L == R the <®s (IMR0O2MO03-E).
Al Pl
PV lamp lights PV lamp OFF
* MAN mode
[Manipulated output value
[PV monitor] (MV) monitor]
,:' ,':" GD I Parameter Setting Mode
e K
an TR )\: LR press the G | In this mode, it is possible to set
MAN lamp PV lamp MAN lamp PV lamp (2 seconds or more) parameters related to control such as
lights lights lights OFF PID values.
) ) —_—
It is possible to transfer between control start | g | I2" For parameters in the Parameter
(RUN) and control stop (STOP). setting mode, refer to Parameter
[PV monitor] [PV monitor] Setting Mode in SB1 Parameter
T — - list IMR02MO03-E).
cd — & F
N <R/S STP— d PV
RUN an are
f ! (ZO?en?gped)s displayed alternately
[STOP] ¢

& Refer to Monitor Display Mode in SB1
Instruction Manual (IMR02M04-E).

1

Press the GED

vl

Press the ED) while pressing the <Ris

SV Setting Mode

Mode Switching

In this mode, control Set value (SV) and Manual output
value (MV) in Manual (MAN) mode can be set.

[Manipulated output value

[PV monitor] (MV)] Setting screen

* AUTO mode [Set value (SV)] [Set value (SV)]
[PV monitor] Setting screen Setting screen
°B'&| SH « 00
C O a0 < 1Ly
A% '(Two times) N [
PV lamp PV famp High-lighted
lights lights
* MAN mode

Shift the digit by pressing the <R/S key and set the value by using the
/\ key or the \/ key. To store the setting, press the (SET) key.

& Refer to SV Setting Mode in SB1 Instruction Manual
(IMRO2MO04-E[1).

[Manipulated output value
(MV)] Setting screen

[ — ] — ." '_'\‘

c L"f @ | NN H s | LJLd )
mim (Twotimes) =) .=/ Lm

A O AN 2 High-
MAN lamp PV lamp MAN lamp PVlamp  MAN lamp ™9

lights lights lights lights lights lighted

In this mode, Auto/Manual transfer, Set
data Unlock/Lock transfer, and Interlock
release can be performed.

+ Auto/Manual transfer

- = N
IDI (] <ss [N
¢ GD (1) ?/Ilgr?ursr)g\ide
+ Set data Unlock/Lock transfer
Mi_r |—» m
LI L <s (]
0: Unlock
¢ @ED 1: Lock
* Interlock release
Iy > N
I | <s L

0: Interlock release
1: Interlock state

Select the value by using the /\ key or the \/
key. Press the @ED key to store the setting.

IZ Refer to Mode Switching in SB1
Instruction Manual (IMR02MO04-EJ).




5. OPERATING PRECAUTIONS

CAUTIONS

® There is no power switch on this instrument, so the instrument starts operation
immediately following initial power ON (Factory set value: RUN).

o If the input signal wiring is disconnected or short-circuited (RTD input only), the
instrument determines that input error (burnout, etc.) has occurred.
<Burnout direction>
Thermocouple input* : Upscale
RTD input : Upscale (when input break), Downscale (when short-circuited)

<Output at burnout>

Control output : According to the contents set by Control output at burnout
(Factory set value: 0 [Result of control computation])
Event output :  According to the contents set by Event output action at input burnout
(Factory set value:0 [The Event output is not forcibly turned ON
when the Burnout function is activated.])

® A power failure of 20 ms or less will not affect the control action. When a power failure
of more than 20 ms occurs the instrument assumes that the power has been turned
off. When power returns the controller will retain the conditions that existed prior to
shut down”.
*In case of AUTO mode:
Output changes from the Output limiter low with control calculation results.
In case of a Manual (MAN) mode:
Output status is defined as follows by the Bumpless mode setting in the
Engineering mode.
In case of "0: without bumpless": Preset manual value is output.
In case of "1: with bumpless":  Output limiter low is output

® The Event hold action is activated when the power is turned on or when transferred
from STOP mode to RUN mode. (Event type with hold action)

® The Event re-hold action is activated when not only the SV is changed, but also when
power is turned on or when transferred from STOP mode to RUN mode. (Event type
with re-hold action)

6. FUNCTIONS RELATED TO OPERATION

Refer to @ Set value change and registration of 2. OPERATION FLOW for basic data setting
in this manual. Functions related to operation are explained below.

6.1 RUN/STOP Transfer

It is possible to transfer between control start (RUN) and control stop (STOP). RUN/STOP
transfer can be performed by simple key operation, or by setting the "RUN/STOP setting"
in Engineering mode. These two methods are linked together. For example, if the keys are
used to transfer from RUN to STOP, the setting of "RUN/STOP setting" in Engineering
mode will also change to "STOP."

@ State of this instrument when set to STOP mode

STOP display
Control output

Displays the STOP symbol "5/ P" on the displays.
Output OFF

Output depending on the "Output action at STOP mode"
[Factory shipment: Output OFF (Contact open)]

AT canceled (The PID constants are not updated)

The Set value (SV) and Parameter setting mode can be set, and
mode switching can be operated.

Event output

Autotuning (AT)

Parameters

6.2 Interlock Release

The Event interlock action holds the event state even if the Measured value (PV) is out of

the event zone after it enters the event zone once. The Interlock release can be made by the

key operation.

[@l To validate the Interlock function, it is necessary to set Event interlock (IL1) to
"1: Used" in Engineering mode. (Factory shipment: Interlock function OFF)
& Refer to SB1 Parameter list (IMR02M03-E)

—| Example of interlock release operation |

Event type: Deviation high Measured value (PV)

Event set value (EV) |

Set value (SV) p-

Without Interlock function:

B Requirements for Autotuning (AT) start

Start the AT when all following conditions are satisfied:

6.6 Fine Tuning

The Fine tuning function allows you to change the response of the set PID constant

PID control

Operation state RUN

Parameter setting | Output limiter high = 1 %, Output limiter low = 99 %

control. The control response can be made "faster" or "slower" by simply changing the Fine
tuning setting (6 levels: -3 to +3) in Parameter setting mode; the PID constant can be kept

unchanged. Control by PID constant setting

Input value state | The Measured value (PV) is not underscale or overscale.

B Requirements for Autotuning (AT) cancellation

If the AT is canceled according to any of the following conditions, the controller immediately
changes to PID control. The PID values will be the same as before AT was activated.
When the PID/AT transfer is changed to the PID control.

When the RUN/STOP mode is changed to the STOP mode.

When the Auto/Manual mode is changed to the Manual mode.

When the Set value (SV) is changed.

When the PV bias or the PV digital filter is changed.

Operation state

Parameter changing

Event state OFF . _ON : OFF When the Output limiter value is changed.
With Interiock function: : : 1 Nottumed OFF as the Input value state | When the Measured value (PV) goes to underscale or overscale.
Event state OFF [ i __ON | OFF AT execution time | When the AT does not end in 9 hours after AT started.
: : . Power failure When the power failure of more than 10 ms occurs.
s'g::xc(ll(l_rslggstz m oo | : 0ot | 0o Instrument error | When the instrument is in the FAIL state.
Interlock release operation =———————p»> &) | Autotuning (AT) StartlStop operation
1 Invalld when PV is in the event ON region. Release is invalid. ! Release is valid. > The Autotuning function can start from any state after power on, during a rise in temperature
2 Since the PV is in the event OFF region, Interlock is released and becomes 0000. or in stable control.
M If AT ends normally, the LBA time is automatically set twice as large as the Integral time.
H Interlock release procedure
Monitor displ d Mode switchin, Mode switching H
om“g\r/ rlrfgn?t}:)rr]no ° [Auto/Manual trangfer] [Interlock release] . 6.5 Startup Tunlng (ST)
=1 —_ — ] —p ) —_ 1" Startup tuning (ST) is a function which automatically computes and sets the PID values
C‘d SET /S H -M SET L /S H | ' from the response characteristics of the controlled system at power ON, transfer from
+ = A STOP to RUN, and Set value (SV) change.
- High-lighted As simple autotuning, the PID values can be found in a short time without disturbing
(Two times) 1: Interlock state controllability for controlled systems with slow response at power ON.
Displays the next t . . .
e < P Y < g | M Caution for using the Startup tuning (ST)
display mode (GgT /S SET : "] 1 /\ e For ST at power ON or transfer from STOP to RUN, always set the heater power to ON
% / 9—’ &) simultaneously with the start of tuning or before the start of tuning.
+ High-lighted e Start ST in the state in which the temperature differential of the Measured value (PV)

0: Interlock release

6.3 Data Lock Function
The Data lock function limits access of unauthorized personnel to the parameters and
prevents parameter change by mistake. The setting of data lock is enabled in Set data
Unlock/Lock of Mode switching. Set the parameters* that you wish to lock in the Set lock
level of Engineering mode. *Only parameter of Parameter setting mode
@ To validate the Data lock function, settings are required in Set lock level (LCK)
of Engineering mode.
(Factory shipment: Data lock function OFF [All parameters can be changed])

=5 Refer to SB1 Parameter List (IMR02CMO03-E[]).
B Data lock setting

Setting example:
Locking parameters from "Parameter Group" F06 through F10 in Parameter setting mode
1. Set the set lock level

Monitor display mode Engineering mode

[PV monitor] [Function block (F00)]
0|l CHnl ="
ca %ﬁ% FOU %

(4 seconds or more)

[Set lock level]

Il—‘l_l

[y

—

<5§ i
High-lighter; N

0: All parameters
can be changed

@ State of this instrument when set to RUN mode :_\r’\enljvlm ‘F: Displays the next parameter
If the instrument is transferred to RUN mode from STOP mode, it performs the same dispm?,nr'n%;e ls = s - ¢ =7 }:' i N
operation (control RUN, event determination start-up) as the power-on. EFE % (] [ (] % ramdB g &7
+ S (Six times)
. . High-lighted
Hl RUN/STOP transfer by simple key operation ‘72 Set the lock 6: Lock "Parameter Group"
Monitor display mode M FO06 through F10
[PV monitor] Shows [Measured value (PV)] Monitor display mode Mode switching Mode switching
—_—— | — r— ) alternately —' [PV monitor] [Auto/Manual transfer]  [Set data Unlock/Lock transfer]
_— < > !
l:' H 5 I F L E’ 00 > iy JdNTIN ’ A
/S (2 seconds [ SET /S H - ‘—' SET L bd ] /S H !
<RUN mode> or more) <STOP mode> — + — — ;—’ J
High-lighted
B Performing RUN/STOP transfer in the "RUN/STOP setting" 0: Unlock
@ To change from RUN mode to STOP mode Return to Displays the next parameter . I
Monitor display mode Engineering mode the Monitor ~ ——— ) — 7 e
[PV monitor] [Function block (F00.)] [RUN/STOP setting] B display mode (GgT /S | L ‘_ SET : | i A
—_ —_— - I T T > — —> ,—' 5 + 2 {b
[ S <R/S (MR ARt | /S Y | High-lighted
el + i 1: Lock
(4 seconds or more) (Four times) High-lig%l_egUN @ The Set lock level (LCK) settings can be changed after lock is executed.
STOP mode Displays the next parameter . ’
— +— — — | ——— N :
H{'Fl D <G5 | - ,':"U 5T : " N 6.4 Autotuning (AT) Start/Stop
= %4_% A The AT function automatically measures, computes and sets the optimum PID values.
High-lighted H H H
@ To change from STOP mode to RUN mode 1: STOP W Caution for using the Autotuning (AT)

Follow the steps above to display the RUN/STOP setting screen.

[RUN/STOP setting] Displays the next parameter

-G —-— 7= M= £nn
(= % L) 6 g C@ LIy
High-light(:.\;i High-lighted
1: STOP 0: RUN

e When a temperature change (UP and/or Down) is 1 °C or less per minute during AT, AT
may not be finished normally. In that case, adjust the PID values manually. Manual
setting of PID values may also be necessary if the set value is around the ambient
temperature or is close to the maximum temperature achieved by the load.

e If the manipulated output value may be limited by the output limiter setting, the optimum
PID values may not be calculated by AT.

and Set value (SV) at the start of ST is twice the proportional band, or greater.
e When the manipulated output value may be limited by the output limiter setting, the
optimum PID values may not be calculated by ST.

B Requirements for Startup tuning (ST) start

Start the ST when all following conditions are satisfied:

PID control

RUN

ST is set to ON. (Execute once, Execute always)

Output limiter high = 1 %, Output limiter low = 99 %

The Measured value (PV) is not underscale or overscale.

At ST at setting change, the Measured value (PV) shall be stabilized.

Operation state

Parameter setting

Input value state

At startup, output is changed and saturated at the Output limiter

Output value state |  CF
high or the Output limiter low.

B Requirements for Startup tuning (ST) cancellation

If the ST is canceled according to any of the following conditions, the controller immediately
changes to PID control. The PID values will be the same as before ST was activated.
When the AT is activated.

When the RUN/STOP mode is changed to the STOP mode.
When the Auto/Manual mode is changed to the Manual mode.
When ST is set to "0 (ST unused)."

When the PV bias or the PV digital filter is changed.

When the Output limiter value is changed.

When the Measured value (PV) goes to underscale or overscale.
When the ST does not end in hundred minutes after ST started
When the power failure of more than 20 ms occurs.

When the instrument is in the FAIL state.

H Startup tuning (ST) setting
Setting example: When executing ST only 1 time at power ON
1. Check the start condition
First, make sure that "when the power is turned on" is selected in the ST start condition
in Function block F52 of Engineering mode.
Factory set value: 0 (Activate the ST function when the power is turned on; when

transferred from STOP to RUN; or when the Set value (SV) is
2. Set the execution method

Operation state

Parameter changing

Input value state
ST execution time
Power failure
Instrument error

Monitor display mode Parameter setting mode Parameter setting mode

[Proportional band (heat-side)]

—

Return to < e

the Monitor 5T [} ST B | ", A

display mode [ C@ A » I &)
v High-lighted”

(2 seconds or more)

3. Start the ST

(1: Execute once)

Turn off the power once and turn it on again. The ST will automatically start (During ST
execution: AT lamp lights). When the calculation and setting of PID values is completed,

setting of the ST screen will automatically change to "0." (ST is completed: AT lamp turns off)

m When ST was interrupted, the setting does not change to "0: ST unused." ST starts
when the restart conditions are satisfied.

m If ST ends normally, the LBA time is automatically set twice as large as the Integral time.

[PV monitor] [Event set value 1 (EV1)] [Startup tuning] .
— | — [ g 4 a | ereeeens — —_— g A
28/% EY @] STUET 000
cCo| & il C@ RIS (L]

(Several times) High—lighte({ -
(2 seconds or more) Displays the next parameter © (0: ST unused)

When set to a negative value (-),
the response becomes slower.

(Faster response)\
Set value (SV) /H\ herTowei —
seling’ /. seing”
* When set to a positive value (+), / T/ )
the response becomes faster. / \(Slower response)
|

Difference in control response due to Fine tuning

B Fine tuning setting
Setting example: To slow the response (when "-1" is set)

Monitor display mode Parameter setting mode Parameter setting mode

[PV monitor] [Event set value 1 (EV1)] [Fine tuning] P
20 CH e PPl < 00
CC C@ cH | C@ > Pl <@’S g

(2 seconds or more) (Several times) High-l}glrtcje:use(j)

Displays the next parameter I
Return to < — - — T
the Monitor = I = ; I
display mode ] X },, a
(2 seconds or more) /] High-lighted

( Fine tuning begins when the =D key is pressed. )

If the set value of Fine tuning is returned to "0: Unused," Fine tuning correction will
no longer be applied to control.

7. ERROR DISPLAY

H Display when input error occurs

Display Description Solution
Measured PV is outside of input range. £ Prior to replacing the sensor,
\Eg:;:h(iﬁg]) always turn the power OFF
or change to STOP with
oo Over-scale: . RUN/STOP transfer.
- PV is above the display range
[Flashing] limit high Check input range, sensor and
Underscale: sensor connection.
uuu PV is below the display range
[Flashing] limit low

H Self-diagnostic error

When an error message displays, refer to the descriptions of the error based on the error
number being displayed in the Monitor display mode.

Monitor display mode

[ PV monitor ] [Error number display]
C__|e—» s
L ‘—‘ Displays alternately k ' S

every 0.5 second. vé

Error number
If two or more errors occur simultaneously, the total summation of these error codes is displayed.
Description

Action

| Indication lamp:
] All lamp turns off
[Except when
FAIL is selected
for the event
(EV)]

Solution

Turn off the power at
once.

Operation at error
Control output: OFF

FAIL output:

Contact open

[When FAIL is selected
for the event (EV)]

Adjustment data error
If an error occurs after

the power is turned on
again, please contact
RKC sales office or the
agent.

My

Data back-up error

L{

A/D conversion error *

Power supply
voltage is abnormal

All display is OFF

Watchdog timer

L=

Indication lamp:
All lamp turns off
[Except when
FAIL is selected
for the event
(EV)]

Control output:
Continue control/Stop
control is settable.

FAIL output:

Contact open

[When FAIL is selected
for the event (EV)]

SB link error display
goes off by removing the
cause of the error.

SB link error

* Including temperature compensation error
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