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Shimaden, Temperature and Humidity Control Specialists

Series SR23

SHIMADEN DIGITAL CONTROLLER

C E y U L standard being applied to

BASIC FEATURES

[_] 2-channel controller (Basic type: 1-channel controller)

] Independent 2-loop / Internal Cascade / 2-input operation control
] High accuracy + (0.1% FS + 1 digit)

] High Sampling Cycle 0.1 sec.

[ High resolution 1/1000 C display achieved
*Only for R.T.D. input (scale: 0.000~30.000 jC)

] Auto-Tuning PID / Expert PID / Self-Tuning PID

[_] Multi-Setting of 10 Set Values

] Independent Universal-Input

[_] User Friendly Operation (Menu Driven: 4 Lines LCD Display)

[_] Easy Setting & Maintenance via Infrared COM port on the front panel
[ ] Interface RS-232C/RS-485 (MODBUS / Shimaden)

[_] The front dust/splash-proof IP66

] Universal Power Supply (100~240V AC +10%)

] Sensor power supply



Request

Make sure that this Instruction Manual is given to the final user of the device.
Keep this manual at the work site during operation of the SR23 Series.

Preface

This Instruction Manual describes the basic functions and how to use "1-input: 1-
output/2-output” SR23 Series Controllers. For details on "2-input: 1-output/2-
output" and "servo output," refer to separate manuals.

This Instruction Manual is meant for those will be involved in the wiring,
installation, operation and routine maintenance of the SR23 Series. This manual
describes the handling, installation and wiring procedures for operation.

While using this device, you should always follow the instructions written in this
manual.

For safety precautions and potential damage to equipment and/or facilities,
additional instructions are indicated by the following headings.

Safety Precautions

JAY \Varning

The SR23 Series Digital Controller is designed for controlling
temperature, humidity and other physical quantities in general industrial
facilities. It must not be used in any way that may adversely affect the
safety, health or working conditions of those who come into contact with
the effects of its use. When used, adequate and effective safety
countermeasures must be provided at all times by the user. No warranty,
express or implied, is valid when this device is used without the proper
safety countermeasures.

JAY \Varing

+ Before you start to use this device, install it in a control panel or the
like and avoid touching the terminals.

+ Do not open this device's case, and touch the boards or inside of the
case with your hands or a conductor. The user should never repair or
modify this device. Doing so might cause an accident that may result
in death or serious bodily injury from electric shock.




A Caution

To avoid damage to connected peripheral devices, facilities or the product
itself due to malfunction of this device, safety countermeasures such as
proper installation of the fuse or installation of overheating protection must be
taken before use. No warranty, express or implied, is valid in the case of use
resulting in an accident without having taken the proper safety
countermeasures.

+ The warning mark on the plate affixed on the casing of this device warns
you not to touch charged parts while this device is powered ON.
Doing so might cause an electric shock.

+ A means for turning the power OFF such as switch or a breaker must be
installed on the external power circuit connected to the power terminal on
this device.

Fasten the switch or breaker at a position where it can be easily operated
by the operator, and indicate that it is a means for powering this device
OFF

+ This device does not have a built-in fuse. Install a fuse that conforms to the
following rating in the power circuit connected to the power terminal.

Fuse rating/characteristics: 250 VAC 1.0A/medium lagged or lagged type
+ When wiring this device, tighten the terminal connections firmly.

+ Use the device with the power voltage and frequency within their rated
ranges.

+ Do not apply a voltage or current outside of the input rating to the input
terminal.
Doing so might shorten the service life of this device or cause it to
malfunction.

+ The voltage and current of the load connected to the output terminal
should be within the rated range.
Exceeding this range may cause the temperature to rise which might
shorten the service life of this device or cause it to malfunction.

+ This device is provided with ventilation holes for heat to escape. Prevent
metal objects or other foreign matter from entering these ventilation holes
as this may cause this device to malfunction. Do not block these ventilation
holes or allow dirt and dust to stick to these holes. Temperature buildup or
insulation failure might shorten the service life of this device or cause it to
malfunction.

+ Repeated tolerance tests on voltage, noise, surge, etc. may cause this
device to deteriorate.

+ Never remodel this device or use it a prohibited manner.

+ To ensure safe and proper use of this device, and to maintain its reliability,
observe the precautions described in this manual.

+ Do not operate the keys on the front panel of this device with a hard or
sharp-tipped object. Be sure to operate the keys with your fingertips.

+ When cleaning this device, do not use paint thinner or other solvents. Wipe
gently with a soft, dry cloth.




Check before use

This device has been fully checked for quality assurance before shipment from the
factory. However, you are requested to make sure that there are no errors, damages or
shortages in the delivered items by confirming the model code, external appearance of
the device and the number of accessories.

Confirmation of model codes

Referring to the table below check the model codes affixed to the case of the product to
check if the respective codes indicate what was specified when you ordered the product.

Checking accessories
Make sure that your product package has all of the following items

Standard accessories
(1) Quick Reference
(2) Support CD
(3) Mounting fixture (w/ 2 screws)
(4) Terminal cover
(5) Unit decal

Optional accessories

(1) Current transformer (CT) for heater break alarm (when the heater break alarm option
is selected)

(2) Terminal resistor (when the RS-485 communication option is selected)

Options (sold separately)
The following table shows the options available for this product.

Model Name Model No. Specification
Infrared Communication S5004 USB 1.1
Adapter
Shunt resistor QCS002 | 2500Q+0.1%
Relay Unit AP2MC | Converts open collector output to 2-point
contact.
SV No. Selector KA251 BIN code, switchable between SV1 to SV10
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LCD Flow Chart

The following figure shows how to progress through the LCD screen hierarchy on this
device.

Standard screen | Screens that are always displayed

i_Non_—st;m;d_ | Screens that are displayed depending
screen | on options/setup values.

—_—— —

Group 0 Group 1 Group 2 Group 3 Group 4
Basic screens Cuntrgérg;:;:utmn SV screens PID screens Event/DO screens
0-0 1-0 2-0 3-0 40
SVNo.
0f J[CTRL EXEC |_,[sV o/ PID ,|EVENT/DO
Exec. Key SV and Remote, Rampin; PID and Out Limit, AT Alarm and Status
Tt 0 5 100  Ramping )
w0010 [ore)
A A
01 : =1 \ 4 2-1 L\ 4 3-1
urt 0 80 109 AT O OFF P1DOT-0UTT 08 039
0.0% : WAN © OFF P 504 o o |
| STBY:  OFF <
| 11 120s D012 DOI3 |
i D: 30s o_o g
,, [y )
PIDOT OUTILIT 0.0% EV1 SP(J 2500.0°C
fég”:"; LSJCOAPL OUTTH:  100. 0% MD: DEV Hi  ACT:N.O.
DF:  2.0°C IH:OFF
DLY: OFF  STEV:OFF
33 ¢T 4-3 ¢T
P1D02-0UT1 EV2 SP[¥ ~2500.0°C
PO 3.0% WR: 0.0% MD: DEV Low ACT:N.0.
11 120s SF: 0.40 DF:  2.0°C  IH:0FF
D 30s DLY: OFF  STEV:OFF
/
3-4 44 ¢T
PID02 OUTIL[Y 0.0% B3
OUTTH: 100 0% WD None ~ ACT:N.0.
A

45

DO1 ¢T

MD[J None  ACT:N.O.

vt

3-19 Y 4-6
PID10 OUTI D02
P 3.0%  MR: 0.0% W[ None  ACT:N.O.
17 120s  SF: 0.40
D: 30s
4

3-20 47
PIDIO OUTILIY  0.0% D03

OUTTH: 100. 0% MDJ None  ACT:N.O.

vt

3-21 ¥ 48
svLimit L 0.0 Zone PIDI 3 202
SV Limit_H: 800.0°C HYS: W None  ACT:N. 0.

vt

2-13 BRY 4-9
[ REW Track N0 | D05
| | Hunting:  0.5% WD None  ACT:N.0.
|REM Mode: RSV | AT Point:  0.0°C
[ER— —
- 7

2-14 4-10
TREM Bias  0.0C v Toos ~ —

Filt: | MDD None ~ ACT:N.O.

Sc L:

|
L
2-15
I'REM PIDO 1
| 0. Root: ON
|_Low Cut : 1.0%_

2-16

RAWP  Up[d  OFF
Down: OFF
Unit: /Sec
Ratio: /1




Group 5 Group 6 Group 7 Group 8
DI/Option screens Control output screens Unit/Range screens Lock, etc screens
5-0 6-0 7-0 8-0
DI/OPTION CTRL OUT » UNIT/RANGE »| LOCK, etc
A-Output, H-Break, RA/DA, Cycle, Rate Bias, Filter Key Lock, etc
Communication SQ. Root, Prox Mode
A A A A
[ENT ]+ [scrw] [ENT] +[scR]  [erp [ENT ] +[scrn] [EnT] +[scu]
i )
5-1 6-1 v I 81 v i
l|):||] OUT1 ACT[J Reverse ( _TC, RTD .input ) ! [kLock 3 oFF i
o6 S;g; g 3:2 71 ! [output: single :
Lo - | IR coM: ON
0 o 30s ;’\‘; g:?ieru pod P L tin Tout Tloop ] |
i A i
52 o s | 4 o). s | T (e |
DIT[3 None Rate Limiter : 1
DI2: None oUTId OFF 1 iT + v
DI3: None 8-0
DI4- None RANGELJ06 (K3)
S LT 0.0°c
[ScRn] ENT ] + [SCRN ScHF  800.0°C
[scav] WNIT:°C DPF XKXX. X
v vy [ | A (e o
6-0 Figure T Normal
¢ [ Internal
A
[ENT] + [ScRN]
i
| DI9[3 None
| DI10: None v
I____ e (mV, V input )
7-1
[l - PV Bias [@ 0.0
| AolMD[J PV . | PV Filter: OFF
:z:—h sog' gg | PV Slope: 1.000
- |
| RANGE 84 (0-5V)
0.0c | S LT 0.0%
800.0°C | ScHF 100. 0%
. UNIT:% DPF_ XXKK.X
. H
g M e -
| HeaHt;Aru [0 F(:: 0A ] | S0. Root[d ON
| Has ofF | Low Cut: 1.0%
| |
T
rtﬁnﬁoﬁ}_smm_m_ 7 PHDLY ON
| AR |
BPS © 9600 | ISE
I B B1:
75
- r A 2[3 000%
: PARI:  EVEN | | i g: g ggx
stop: 1 s
I oay | L

i)

™ oM CTRLISTX_ETX GR

|
: BCC: ADD | -
| | I 510 000
- - Pk oo
| Bu_oow _ _ _

When the key is pressed at a screen other than the 0-0 basic screen, the 0-0 basic
screen is returned to.
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1 INSTALLATION & WIRING

1

1-1

1-2

INSTALLATION & WIRING

Installation Site

Ny Caution

Do not use this device in the following sites. Doing so might result in
malfunction or damage to this device and in some cases cause fire and/or
dangerous situations.

+ Locations that are filled with or generate inflammable gas, corrosive
gas, dirt and dust, smoke, etc.

+ Locations that are subject to water droplets, direct sunlight or strong
radiated heat from other equipment

+ Locations where the ambient temperature falls below -10°C or rises
above 50°C

¢ Locations where dew condensation forms and the humidity reaches 90% or
more

+ Near equipment that generates high-frequency noise

+ Near heavy current circuits or locations likely to be subject to inductive
interference

+ Locations subject to strong vibration and impact
+ Locations exceeding an elevation of 2000 m

External Dimensions and Panel Cutout

External dimensions

1m
96 11 100 91.6

l EBEEB\

96

.@@oo

LUUUULIULIUUIJI’—

112
100 12

<«——  -w/terminal cover
Unit: mm

LILIIJLIIJLILILIULl[




2 1 INSTALLATION & WIRING

Panel cutout

130 or more

130 or more

92

Unit: mm

1-3  Mounting

Ny Caution

To ensure safety and maintain the functions of this device, do not
disassemble this device.

If this device must be disassembled for replacement or repair, contact
your dealer.

Follow the procedure below to mount this device on a panel.

1. Drill mounting holes referring to the panel cutout dimensions described in the
previous section.
The applicable thickness of the mounting panel is 1.0 to 8.0 mm.

Press this device into the panel from the front of the panel.

Insert the mounting fixtures at the top and bottom of this device, and tighten the
screws from behind to fasten the device in place.

4. Over-tightening the screws may deform or damage the device housing.
Take care not to tighten the screws too tight.

5. After completing wiring after installation, attach the terminal cover.

o

SR23

Mounting fixture

B
HHL—JHHL—JHL—JHL—M—U’

[

a
ym—

{4 )iV ¥ i | | i i}

Mounting fixture



1 INSTALLATION & WIRING

1-4  Current Transformer (CT) for Heater Break Alarm

The CT can be used when the heater break alarm (option) is selected in the product

specifications.
Either of the following CT is provided.

m For 0 to 30A (CTL-6-S)

#538 | I []
NEEmE }
ST
— 1 2 #
21 «
ool 2
| | & AN
30 2-®3.5
40
Unit: mm

B For 0 to 50A (CTL-12-S36-8)

I§
TN |-| ~N |-|
= 40N N
Kﬁ\ ,,,,,,,,
AN\ ' '
@12
Fan o Lo
2-M3 depth 4 ] R
30 2
40

Unit: mm



1 INSTALLATION & WIRING

1-5 Rear Terminal Arrangement Diagrams

B 1-input model

T+ 'E | SG
A-output 1 RS-232IC ©
gl /RS-485 +
- 1
+ (8] L P[]
A-oulput 2 —————
E OUTPUT 2
"l—" LoV DG
1
E | 30mA12VDC
CT/REM k==

L- E 25A240V AC

INPUT

V/mADC
+ + A

po-Com @ DOG-
po1 [{24] po7 [{35]

po2 [25] pos [{36]

DO5DI6
i1 P29 oi7
pi2 M30| bis

pis )31 oie

Do3 Do 137
pos [{27] ois Mg

39
§40
A
p42

pia 32| oi10 43

SR2321-01

A O]

L
454 100-240VAC~
7 50/60Hz 22VA
EE\ N,

SoTRUT
4-20mA DC
- §]0-10v  DC

2.5A240V AC

—

—
—152)| com
EV1
'0/0'@ 1A240V AC
EV2
00 |54F| 1A240V AC

DI- COM DI- COM

I-——

'(/O‘@ﬂ 1A240V AC

MADE IN JAPAN
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INSTALLATION & WIRING

Terminal

Terminal

No. Symbol Description No. Symbol Description
1 + Analog output 1 34 DO6 | External control output
2 - | (option) 35 po7 | DO
3 + Analog output 2 or 36 DOS8 Op?n collector output
4 .| Sensor power supply 37 DOg | (option)
(option) 38 DI5
5 + Remote input/ 39 DI6
6 - Heater break alarm * 40 DI7 _
CT input (option) 41 DI8 External |_nput DI5 to
D110 (option)
8 + |V, 42 DI9
10 ) The;mocouple 43 DI10
npu 44 | COM
8 A - Input 12 SG . -
10 B RTD input 13 SD+ Communication function
option
11 B 14 rp. | ©Pton)
170 * V, mA input 15 COM +
- 16 NO- | Control output 2 (option)
45 L 17 NC
Power supply
46 N 18 DO10
19 DO11 External control output
47 Grounding (internal 0 DO12 DO10 to DO13
48 shorting across Open collector output
terminals) 21 DO13 _
22 | pocon PO
49 COM +
50 NO - | Control output 1 A receiving resistor of 1/2W 2500
51 NC 0.1% is attached across input
52 COM terminals (7-10) for use for the 0 to
53 EVA Event outot 20 mA, and 4 to 20mA inputs.
54 | EV2 P
55 EV3 ,
5 M * Selectable from remote inputs
3 co (including optional) or Heter break
24 DO1 | External Darlington alarm (optional).
25 DO2 | control output
26 DO3 output DO
(standard
27 DO4 feature) Open
28 DO5 collector
output
29 D1
30 DI2
31 DI3 External control output
D1 (standard feature)
32 Di4
33 COM




1 INSTALLATION & WIRING

1-6

Wiring

*

Ny Caution

+ To prevent electric shock, always turn off and disconnect this device

from the power supply before starting wiring.

Do not touch wired terminals or charged parts with your hands while
the power is supplied.

Pay attention to the following points when performing wiring:

*

Check that the wiring is free from mistakes according to "1-5 Rear Terminal
Arrangement Diagrams."

Use crimped terminals that accommodate an M3 screw and that have a width of 6.2
mm or less.

For thermocouple input, use a compensation wire compatible with the type of thermocouple.

For RTD input, the resistance of a single lead wire must be 10Q or less and the three
wires must have the same resistance.

The input signal lead must not be passed along the same conduit or duct as that for
high-voltage power lines.

Shield wiring (single point grounding) is effective against static induction noise.

Short interval twisted pair wiring is effective against electromagnetic induction noise.
When wiring, use wire or cable (minimum 1 mm? cross-sectional area) of 600 V
grade PVC insulated wire or equivalent wire having the same rating.

For wiring the ground, ground the ground terminal with the earth resistance at less
than 100€ and with wire 2 mm?or thicker.

Two earth terminals are provided, each connected internally. One is for the ground
connection, and the other is for connecting the shield of the signal lead. Do not use
the earth terminals for crossover wiring of the power system ground lead.

If this device is considered as being susceptible to noise caused by the power supply,
attach a noise filter to prevent abnormal functioning.

Install a noise filter onto a grounded panel, and make the wire connecting the noise
filter output and the power supply terminal on this controller as short as possible.

Making the wiring shortest

Noise Filter Controller

>———0 45
100 to 100 to
240V AC IN - ouT 46 240VAC
> 47 50/60Hz

Recommended noise filter : TDK ZMB2203-13
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2 NAMES & FUNCTIONS OF PARTS ON FRONT

PANEL

@ LED indiCatOrS P STe RP NN REM EVI EV2 EV3 D01 D02 D03 004 D6 EXT COM ’/ ® PV dlSplay

HRHAR e

“« ® Infrared interface

O

A

®

@ LCD display >

O,
@ @ z\‘/'ﬁ;th[;asnel key

SR23 SHIMADEN

® PV display
Displays the measured value (PV value).
Displays an error message when an error (e.g. scale over) occurs.

@ SV display
Displays the target set value (SV value).

® LCD display (21 characters x 4 lines, max.)

SV No. display Displays the current target setting value (SV) No..

Output (OUT) display Displays the control output value by a numerical
value and a bar graph as a percentage (%).

Screen title display Displays the screen group title in the respective
screen group top screen.

Setup parameter display Displays the parameters that can be selected and
displayed by front key operation.



2 NAMES & FUNCTIONS OF PARTS ON FRONT PANEL

@ Front panel key switches

DISP

g E@ D ERER

7))
<

MA

!

(Display key)
(Group key)
(Screen key)
(Parameter key)
(Shift key)
(Down key)

(Up key)

(Entry key)

(SV key)

(Manual key)

Displays the basic screen.

Changes the screen group. Or, returns to the screen
group top screen.

Switches the parameter display screen in a screen
group.

Selects the parameter to set up or change. The
parameter to be changed is indicated by the cursor ().

Moves the digit in set numerical values.

Decrements parameters and numerical values during
setup.

Increments parameters and numerical values during
setup.

Registers data or parameter numerical values.

Switches the execution SV No. in the basic screen. In
screens other than the basic screen, the execution SV
No. can be switched when the display is switched to the
basic screen.

Used for manual output (MAN). Switches to the output
monitor screen whichever screen is displayed. With the
output monitor displayed, you can use the [ A ||V |
keys to switch to manual output.
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® LED indicators

STBY RMP MAN REM EV1 EV2 EV3 D01 D02 D03 D04 D05 EXT COM

A

® LED indicators > PV display

(Comer_mP N REV_Evi Evz EVS DO D2 D03 D04 D6 EXT_CoM ) / @
) B B g g B ‘
PV o o o o

ouT | (@ SVdisplay

ure | g g g g A

o)
O« ® Infrared interface
/’/ @
. Front panel key
LCD displa @
® play @ switches

SR23 SHIMADEN

EStatus lamps

STBY green  Blinks when output is set to standby (STBY=ON) by control
execution/standby.

RMP green  Blinks during execution of ramp control, and lights while ramp
control is paused.

MAN green  Blinks when control output is set to manual operation (MAN).

REM green  Lights when remote setting (REM) is set in SV No. selection.

EV1 orange Lights during EV1 action.

EV2 orange Lights during EV2 action.

EV3 orange Lights during EV3 action.

DO1 orange Lights during DO1 action.

DO2 orange Lights during DO2 action.

DO3 orange Lights during DO3 action.

DO4 orange Lights during DO4 action.

DO5 orange Lights during DOS5 action.

EXT green Lights when external switch setting (EXT) is set when multi-SV
No. selection (SV select) is switched to.

COM green Lights when communication (COM) mode is selected.

AT green  Blinks during execution of auto tuning or lights during holding
of auto tuning.

OUT1 green  When control output is current or voltage output, the
brightness of this lamp changes according to fluctuation of
Control Output 1, and during contact or SSR drive voltage
output, this lamp lights when Control Output 1 is ON and goes
out when Control Output 1 is OFF.

OUT2 green  When control output is current or voltage output, the
brightness of this lamp changes according to fluctuation of
Control Output 2, and during contact or SSR drive voltage
output, this lamp lights when Control Output 2 is ON and goes
out when Control Output 2 is OFF.
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3 BASIC OPERATIONS

31 Power ON

When the power is turned ON, the basic screen is displayed after the initial screen is
displayed on the LCD for about three seconds.

When the SR23 is powered ON for the first time, check on screen to make sure that this
device is the one you ordered.

@ The series name is displayed.

1) SR23 @ The I/O type is displayed.
CONTROLLER The figure shows a thermocouple (TC) set for
Input 1, current (1) set for Output 1, and contact
INPUTT: TC (Y) set for Output 2.
our 1| ® The installation status of option functions is
Mz displayed.
The figure shows that Analog Output 1, Analog
28; &g B(')/DOEY,ES Output 2 and the communication function are
COM :YES HB : NO installed (YES), DI (10 points) and DO (9 points)
SPs N0 are installed (YES), and DO 13 points and the
heater break alarm are not installed (NO), and no
0 SV -No- 31 SPS (sensor power supply) is not available (NO).
013’8_10% 0_-” S0 100 @ Basic screen (Monitor Group top screen)

The figure shows that OUT1 of SV No.1 is
outputting at 30%.

The details displayed on screen vary according to specifications, or according to
preset function specifications.

The basic screen is the "SV No., output value display screen."

For details on operations in the basic screen, see "14-1 Flow of Basic Screen."

Note

* The actually installed numbers for external DI or DO can be confirmed with the
above @ screen.

LCD Display Actual numbers
DI/DO DO DI DO
NO NO 4 5
YES NO 10
YES YES 10 13
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3 BASIC OPERATIONS

3-2

(1) Switching the screen display

For details on moving between screens, see "LCD Flow Chart" in the preface.
The operation screens of this device are configured so that screens are displayed in

order from the most frequently used screen in regular use.

Switching LCD Screen Display and Moving the Cursor

The following shows an example of screens in the 1-input/1-output specification.

® SV NoO‘I @
—»| our1 o s0 100 —®
DisP]l 30 otmmm """ [[GRP

CTRL EXEC

Exec. Key

® To display the basic screen

Press the key.

® To switch the display between screen groups

Press the key to successively switch

screen group top screens.

® To switch setup screens within groups
Press the key to successively switch

screens.

@ To move the cursor in a screen
Press the key to move the cursor ()

blinking) when there are two or more

parameters in the same screen.

® To display the top screen
Press the key in a respective parameter

setup screen other than the basic screen

group to switch to the top screen of a screen

group.

The next
screen display

PID
PID and Out Limit, AT e
crp] (2
SCRNl@ 4
PIDO1- OUT1
P 30% MR: 0.0%
I 120s  SF: 0.40%
D: 30s
SCRN] .+
v
PDOT_ ouTiL[g 00%] | (GRP
OUTTH : 100.0%
OUT2L @ 0.0%]|—
OUT2H * 100.0%
=)@
PIDO1  OUTIL : 0.0%
OUT1H [3100.0%
OouT2L : 0.0%
OUT2H * 100.0%
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3-3

(1)

Changing and Registering Data

Basically, set up and change parameters while confirming the LCD screen display.

Entering numerical values

When there are two or more parameters, press the key to move the
cursor (D) to the parameter to be changed.

Press the [ €4 ] or LY |, A |keys. The smallest digit of the numerical value
blinks.

Press the _«]key again. Move the blinking section in the numerical value to
the digit to be changed, and change the value using the LY |or [ A | key.

Press the key. The numerical value is fixed and registered, and stops
blinking.

Changing a numerical value setting (example)

The following shows the procedure for changing the value of PID parameter | to 100 s.

@

P1D01-0UT1 ® To move between screens
PO 3.0%  MR: 0.0% Press the key three times in the initial
[l); 1;22,32 SF:0.40 screen to display the top screen of the PID
screen (group 3).

Next, press the key once.
PIDOT-QUTT
P: 3.0 MR: 0.0% @ To move the cursor from P to |
I 120s  SF: 0.40 Press the key once to move the blinking
D: 301 cursor (@) to 1.
S Bl ® To make the | numerical value blink and move
P: 30t MR 0.0% to the 10's digit . o
ID s  SF: 0.40 Press the [ €] key twice to move the blinking
D: _ 30s cursor to the 10's digit.

[v] @ To change the numerical value of the 10's digit
PIDOT-QUTT to 100

P: 3.0% MR: 0.0%

ID 10s SF: 0.40 Press the [ ¥ ] key to change the display from

D 308 ll2|l to IIOII.
ENT ® To fix and register the setting
PIDOT-0UT] Press the key to fix the new setting.

P:  3.0% MR: 0.0%
I3 100s SF: 0.40
D: 30s




14 3 BASIC OPERATIONS

(2) Selecting setup items
The settings of parameters marked by a T key mark cannot be changed.

1. When there are two or more parameters, press the key to move the cursor
(D) to the parameter to be changed.

2. Change the parameter settings by the | ¥ | or| A | key, check the setting, and
press the key to fix and register settings. The character stops blinking.

BSelecting a parameter (example)
The following shows the procedure for changing control output to manual.

GXN > 8EE ® To move between screens
Olerey: o Press the key once in the initial screen to
display the top screen of the execution screen
(group 1).
— oiFF- Next, press the key once.
@(mn D oFF @ To move the cursor from AT to MAN
STBY:  OFF Press the key once to move the blinking
cursor (D) to MAN.
l [4] ® To change the MAN setting from OFF to ON
AT I} l%EF Press the _A | key to change the display from
MAN
® STBY OFF OFF. to ON. | |
@ To fix and register the setting
l Pres§ the key to fix th.e new setting.
N T OFF In this case, the key mark is displayed as AT
@ MAN [3 ON can no longer be operated.
STBY:  OFF
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4 CONTROL FUNCTION BLOCK DIAGRAMS

4-1

1-input, 1-output/2-output

-7~ N -——=
; 4 : ¢ Heater break
PV input \ DI7toDI10 } Remote input \_ CTinput )
~ - - ~ ~ - - ~
- - - -
| |
robeo e DI "Heater break |
; value : eater break |
Range selection | a;E!;)i(TfsV ) | setteing REM scaling assignments alarm |
gnmen | —_— —_—
. . SV No.1to 10 |
Llnei/rnc/pu ) Sens_clg(r: ———r-- 4 I |
(mmA) ' mﬁg}l()) ' | I Square root Tty
- —— === - extraction | heater loop 3
Scalin Unit I Multi-SVNo. | Multi-SV No. operation alarm |
9 selection | external internal b=
I | selection selection | T
| Decimal | [ REM fiter | “lockrca) :
oint settin - -
Square root | [P 9 SV No. switching | -7
extraction 1 - - ]
operation Ratio logic )
P External CJ l operation ' Infrared
I ' communications
I I Ramp control ' adapter
Fﬁrg‘-j?zga?&?t Linearization I REM bias :
|
| T I !
PV filter Local/REM switching ]
] Infraredinterface
| I ' I
PV slope REM tracking :
' SHIMADEN
| | ' standard
- . protocol
PV bias SV limit !
)
|
Execution PVI Execution SV I |
Execution/standby, processing of logic operations, front panel infrared communications
| [ 13 | S O S
Characterist ououtat] "7 Lty Analog | | Analog | 1" Communi- |
aracteristics utput a i output output cation
switching error : : EV, DO type selection | type i type | conditions !
I selection ! Iselection ! | selection
l | | | I I ——.I._.l __l._.l __.I__l
Rate-of-change| | Outputat| | | 0 I 0
limiter standby | | | Hysteresis Status, HB _ ]
I | | 1"A out1 ' 17A_ oz ! 0
I control ! | I scaling ! 1 scaling ' '
. | | [
Output limiter \ C();Lcl)trﬁ)tl:éﬁ 1 | standby action : :‘ __ -! L
I \ logic | Dl assignments H i | Protocol
D Ao | h | | | I I | Sselection |
assign- == Auto/manual switching |m e ) Logic operation HIMADEN
ments I : : Delay time tim%rs/gounters : : : slt/?c?ddgtfsﬂ |
| | | [
PID, control logic | | I I ] ] I !
operations | | Output charasteristics | | | RS-232C/ !
LV Ypl Lol (NO, NC) | ' | RS-485 :
' ’ 1 | | ——a--
Proportional 1 ] ] ]
cycle 1 ] ] )
1 | | |
1 | | |
| A "
e --b-. > /;n;I; /Analo + ~Serial’ ~
Control Output1)  {Control Output2) EV, DO output ‘Outputg1 \ ‘OutputZ) \ communi- )
~o _- - \ Ccation_ 7
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4 CONTROL FUNCTION BLOCK DIAGRAMS
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5 SETUP

5-1 Parameter Setup Procedure

Follow the procedure below to set up this device or change device settings when you
use this device for the first time, change the operation parameters during use, or the
control target device has been changed, for example.

With some operations, when you initialize this device, all parameter
settings return to their factory defaults.

Before you initialize this device, note down and retain settings as
required.

It is assumed that experienced personnel familiar with basic operation of this
device will set up this device.

Users other than device manufacturers should thoroughly familiarize themselves
with the functions to be used before they start to operate or set up this device.

Basic operations and setup of this device are described in detail from Chapter 6
onwards by each screen group.

Some screens and parameters are not displayed when option functions are not
added on or when option functions are not selected.

For an overview of operation screens and how to move between screens, see
"LCD Flow Chart" in the preface. For an overview of setup parameters, see "17
List of Parameters."

Set up parameters in the order shown below.

1. Confirm the Output Specification and Release the Key Lock.
Perform this as necessary.
For details, see "Chapter 6."

2. /O Settings.
For details, see "Chapter 7."

3. /0O Auxiliary Settings.
For details, see "Chapter 8."

4. Set up the SV Value and Remove SV Value.
For details, see "Chapter 9."

5. PID Settings.
For details, see "Chapter 10."

6. EVENT/DO Settings.
For details, see "Chapter 11."

7. Option (DI, AO, HB, COM) Settings.
For details, see "Chapter 12."
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8. Key Lock Setting.
After parameters including option functions are set or changed, set the key lock
as necessary to prevent inadvertent operation.
For details, see "Chapter 13."

9. Monitoring, Executing & Stopping operation.
For details, see "Chapter 14."

10. Operations During Control.
For details, see "Chapter 15."
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6 OUTPUT SPECIFICATION & KEY LOCK

Perform the following as necessary.

6-1 Confirming the Output Specification

The current output specification is displayed at the bottom row of the key lock, number of
outputs setting screen (No.8-1).

8-1
KLOCKZ OFF
OUTPUT: Single 1in 1out 1loop: 1-output controller
IR GOM: ON 1in 2out 1loop: 2-output controller
[ 1in lout 1loop ]




20 6 OUTPUT SPECIFICATION & KEY LOCK

6-2 Releasing the Key Lock

(1) Key lock screen display

To call up the LOCK, etc. screen group (group 8) from the basic screen, press the
key.

Press the key in the LOCK, etc. screen group to switch to the screens for making
and changing setups.

Select parameters in screens by pressing the key.

Set parameters by pressing the _ € ],[ ¥ Jor[ A |key, and press the [ENT|key to fix
and register settings.

0-0 Basic screen AP 8-0 Lock screen
SVNo.
° 01 ----------- } LOCK, etc.
ouT! 0 50 100 €—— | Key Lock, etc. —
009 o DISP
___________ > SCRN iT +|SCRN
Dotted line indicates that 81
the same key must be pressed KLOCK 3 OFF GRP
more than once. OUTPUTT Dual —>
IR COM: ON
[ 1in 2out 1loop ]

(2) Releasing the key lock

When the key lock is applied, the T (key mark) is displayed at the relevant parameter on
the LCD screen indicating that the parameter cannot be set or its settings changed. The
following shows the procedure for releasing the key lock.

8-1 _
KLOCKIS  OFF S(letltlng range OFF, LOCK1, LOCK2, LOCK3
Tuning: Auto Tuning Initial value OFF

OUTPUT: Single
[ 1in 1out 1loop ]

OFF Releases the key lock

LOCK1 Locks parameters other than SV related, AT, MAN, or EVENT/ DO action
point

LOCK2 Locks parameters other than SV related parameters

LOCK3 Locks all parameters (excluding the key lock parameter itself)

For details on parameters that are locked, see "17 List of Parameters."
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7 1/0 SETTINGS, INFRARED COMMUNICATION

71 Output Specifications (2-output specification)

At this item, select either 1-output action (Single) or 2-output action (Dual).
When action is set to Single, control output becomes the output of OUT1 only.

Select the output mode after setting control action to the standby mode (STBY: ON).
For details on control standby operation, see "15-8 Control Standby (STBY)."

8-1

KLOCK - OFF Setting range  Single, Dual
OUTPUT[Z Single Initial value Single
IR COM: ON
[ 1in Tout 1loop ]

Single 1-output control action
Only OUT1 is used for control output.
Dual 2-output control action
OUT1 and OUT2 are used for control output.

Displaying the current operation mode

The current operation mode is displayed at the bottom line of the key lock, tuning mode
(display only) and number of outputs setup screen (No. 8-1).

1in 1out 1loop 1-output controller
1in 2out 1loop 2-output controller

7-2 Infrared Communication

Allow the infrared communication using S5004 (Infrared Communication Adapter, selling
separately). IR COM should be ON before the instrument parameters are set via infrared
communication.

Parameter Assistant Software is also used for this communication. For details, see
“Parameter Assistant Instruction Manual” which can be accessed from its Help menu.

8-1 Settingrange  ON, OFF
KLOCK : OFF i
OUTPUT: Dual Initial value ON
IR COMI= ON
[ 1in 2out 1loop ]

ON Infrared communication by S5004 is available.
OFF Infrared communication by S5004 is not available.
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7-3  Measuring Range

Before performing setup or changes to the setup, set control action to the standby mode
(STBY: ON).

For details on control standby operation, see "15-8 Control Standby (STBY)."

(1) Range setting
Set the code No. to RANGE referring the Measuring Range Code Table below.

7-2
Settingrange 011019, 31t0 58, 7110 77, 81 to
RANGE[Z 06 (K3) 87
Sc LT  0.0%cC B
Sc_ HT  800.0°C Initial value 06 (K3)
UNIT:°C  DPT XXXX.X K T/C 0.0 to 800°C

When the current input is 4 to 20 mA or 0 to 20 mA, select RANGE No.85 (1 to 5V) or 84
(0 to 5V), and attach a receiving resistor of 250Q2 0.1% across input terminals for use.

When the range is changed in the above screen, the following confirmation message will
be displayed.

Press the | A | key to select YES, and press the key to apply the setting.

WARNING JWARNING
Params Initialize Params Initialize
proceed? proceed?

+ When the range is changed, the above warning message will be
displayed, and parameters will be initialized.
For details on parameters that are initialized, see "17 List of
Parameters"

(2) Range scaling

Set the measuring range (scaling) when the selection range is voltage input and
current input (corresponding to code Nos.71 to 77, 81 to 87).

Before performing setup or changes to the setup, set control action to the standby
mode (STBY: ON).

For details on control standby operation, see "15-8 Control Standby (STBY))."

The key mark is displayed and this item cannot be set in the case of RTD or
thermocouple input.

Reverse scaling is not possible.
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The maximum spanis (Sc_H - Sc_L) < 30000.
When an Sc_L is set that causes the span to exceed 30000, a value that does not
exceed span is automatically set to Sc_H.

7-2

RANGE: 86 (0~10 V)
Sc_LI3 0.0 %
Sc_H: 100.0 %
UNIT: % DP:  XXXX. X

Settable range
Measuring range

Initial value

-19999 to 30000 Unit
Minimum span: 10 Unit
Maximum span: 30000 Unit
Any setting within the above
ranges is possible.

(Note that Sc_L<Sc_H)
Sc_L: 0 Unit,

Sc_H:1000 Unit

When scaling is changed in the above screen, the following confirmation message will

be displayed.

Press the _A | key to select YES, and press the key to apply the setting. The range

will be changed.

WARNING

Params Initialize
proceed?

WARNING

Params Initialize
proceed? FMEH

+ When the range is scaled, the above warning message will be

displayed, and parameters will be initialized.

For details on parameters that are initialized, see "17 List of

Parameters."




24 7 1/0 SETTINGS, INFRARED COMMUNICATION

BEMeasuring Range Code Table

Input Type Sensor Type/Code| Symbol Measuring range Measuring range
B 1| 01 B 0.0t0 1800.0 °C 0t0 3300 °F
R 02 R 0.0t0 1700.0 °C 0t0 3100 °F
S 03 S 0.0t0 1700.0 °C 0t0 3100 °F
K 04 K1 -100.0t0 400.0 °C -150.0t0 750.0 °F
K 05 K2 0.0t0400.0 °C 0.0t0750.0 °F
K 06 K3 0.0t0 800.0 °C 0.0t0 1500.0 °F
K 07 K4 0.0t0 1370.0 °C 0.0t0 2500.0 °F
K *2| 08 K5 -200.0t0200.0 °C -300.0t0400.0 °F
E 09 E 0.0t0 700.0 °C 0.0t0 1300.0 °F
e 10 J 0.010600.0 “C 0010 11000 °F
T 21 1 T -200.0t0 200.0 °C -300.0t0400.0 °F
N 12 N 0.0t0 1300.0 °C 0.0t02300.0 °F
PLII 13 PLII 0.0t0 1300.0 °C 0.0t02300.0 °F
c PR40-20 *3| 14 PR40-20 0.0t0 1800.0 °C 0t0 3300 °F
=] WRe5-26 15 WRe5-26 0.0t02300.0 °C 0t04200 °F
g U 16 U -200.0t0200.0 °C -300.0t0400.0 °F
PP L 17 L 0.0t0 600.0 °C 0.0t0 1100.0 °F
o K *4| 18 K 10.0t0350.0 K 10.0t0350.0 K
5 AuFe-Cr *5| 19 AuFe - Cr 0.0t0 350.0 K 00t0350.0 K
'8 31 Pt1 -200.0t0 600.0 °C -300.0t0 1100.0 °F
- 32 Pt2 -100.00 to 100.00 °C -150.0t10 200.0 °F
33 Pt3 -100.0t0 300.0 °C -150.0t0 600.0 °F
34 Pt4 -60.00 t0 40.00 °C -80.00 to 100.00 °F
35 Pt5 -50.00 t0 50.00 °C -60.00t0 120.00 °F
36 Pt6 -40.00t0 60.00 °C -40.00t0 140.00 °F
RTD Pt100 37 Pt7 -20.00t0 80.00 °C 0.00t0 180.00 °F
(Old) JISIEC | 38 | Pt8 *6 0.000 to 30.000 °C 0.00t0 80.00 °F
39 Pt9 0.00t0 50.00 °C 0.00t0 120.00 °F
40 Pt10 0.00t0 100.00 °C 0.00t0200.00 °F
41 Pt11 0.00t0 200.00 °C 0.0t0400.0 °F
42 Pt12 *7 0.00 to 300.00 °C 0.0t0600.0 °F
43 Pt13 0.0t0 300.0 °C 0.0t0600.0 °F
44 Pt14 0.0t0 500.0 °C 0.0t0 1000.0 °F
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Input Type|Sensor Type|Code| Symbol Measuring range Measuring range
45 JPt1 -200.0 0 500.0 °C -300.0t0900.0 °F
46 JPt2 -100.00 t0 100.00 °C -150.0t0200.0 °F
47 JPt3 -100.0 t0 300.0 °C -150.0t0600.0 °F
48 JPt4 -60.00t040.00 °C -80.00t0 100.00 °F
49 JPt5 -50.00 10 50.00 °C -60.00t0 120.00 °F
50 JPt6 -40.00 t0 60.00 °C -40.00 to 140.00 °F
RTD JPt100 51 JPt7 -20.00t0 80.00 °C 0.00t0 180.00 °F
(oldMJIS 52 | JPt8 *6 0.000 t0 30.000 °C 0.00t080.00 °F
53 JPt9 0.00t050.00 °C 0.00t0 120.00 °F
54 JPt10 0.00t0 100.00 °C 0.00t0 200.00 °F
55 JPt11 0.00t0 200.00 °C 0.0t0400.0 °F
c 56 | JP112 *7 0.00 t0 300.00 °C 0.0t0600.0 °F
=1 57 JPt13 0.0t0300.0 °C 0.0t0600.0 °F
s 58 JPt14 0.0t0500.0 °C 0.0t0900.0 °F
Q -10t010mV | 71 |-10to10mV
= O0to10mV 72 | 0to10mV
3 0to20 mV 73 | 0to20mv | Initial value: 0.0t0 100.0
S | Voltage| 0to50mv 74 | 0to50mv | Measuring range: Any value in the following ranges
(mV) 10t0 50 mV 75 | 10t050mV _ can be set by the scaling function.
010100mv | 76 | 0to 100 mV Scalingrange:  -19999 to 30000 counts
10010 100 mV 10010100 | SPaM 10 to 30000 counts
77 y Scale over occurs when the input measured value
o1V 87 o1V exceeds 32000.
Oto1V 82 011V | When used with 0 to 20 mA, 4 to 20 mA curent
Voltage 0to2V 83 0102V |input, select either of measuring range codes 84 and
) 0to5V 84 0to5V |85, and attach a shunt resistor of 1/2W 250Q+0.1%
105V 85 105V | tothe input terminals.
Oto10V 86 Oto10V
-10to 10V 87 -10to 10V
*1: In the case of thermocouple B, accuracy is not guaranteed at temperatures 400°C and 750°F or
below.
*2: Accuracy at temperatures -100°C (-148°F) or below +(0.5%FS+1 digit).
*3: Accuracy is £(0.3%FS+1°C).
*4:  Accuracy of thermocouple K is +(0.75%FS+1K)/10.0 to 30.0K, +(0.30%FS+1K)/30.0 to 70.0K,
+(0.25%FS+1K)/70.0 to 350.0K.
*5: Accuracy of the AuFe-Cr thermocouple is £(0.25%FS+1K).
*6: Higher limit scale over occurs when the input measured value exceeds 32.000.
*7: Higher limit scale over occurs when the input measured value exceeds 320.000.
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7-4 Unit

Select the unit to be used in the preset measuring range.

Before performing setup or changes to the setup, set control action to the standby
mode (STBY: ON).

For details on control standby operation, see "15-8 Control Standby (STBY))."

Only temperature (°C, °F) can be selected for RTD and TC input.

7-2

RANGE. 86 (0~ 10V) RTD, TC

Sc_L: 0.0°C Setting range °C, °F
Sc H: ~100.0°C Initial value  °C
UNITIZ°C ~ DP:  XXXX. X

Voltage, Current
Setting range °C, °F, %, None
Initial value %

When the unit is changed in the above screen, the following confirmation message will
be displayed at TC and RTD input. At voltage or current input, this warning message will
not be displayed.

Press the _A | key to select YES, and press the key to apply the setting. The unit
will be changed.

WARNING WARNING

Params Initialize Params Initialize
proceed? [ proceed?

+ When the unit is changed, the above warning message will be
displayed, and parameters will be initialized.
For details on parameters that are initialized, see "17 List of
Parameters."

7-5 Decimal Point Position

Decimal point position

Set the decimal point position in the PV display screen when the selection range is
voltage input and current input (corresponding to code Nos.71 to 77, 81 to 87).

Before performing setup or changes to the setup, set control action to the standby mode
(STBY: ON).

For details on control standby operation, see "15-8 Control Standby (STBY)."

The key mark is displayed and this item cannot be set in the case of RTD or TC input.

7-2 ,
ANGE 86 (0~ 10V Setting range  XxxX.x to X.XXXX

Sc_L: 0. 0% Initial value XXXX. X
Sc_H: 100. 0%

-0
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(2) Switching the lowest digit past the decimal point

The lowest digit past the decimal point of measuring ranges determined by the range
setting can be set.

Note, however, that this function cannot be used for measurement ranges without digits
past the decimal point.

This screen is not displayed in the case of voltage input and current input.

7-3 .
FiguregNormal Setting range Normal, Short

cJ . Internal Initial value Normal

Normal Displays the measuring range indicated in the Measuring Range Code Table.
Short Discards the lowermost digit past the decimal point of the measuring range
indicated in the Measuring Range Code Table.

The EVENT/DO and PV Bias setting ranges do not change even if Figure is set to Short.
When EVENT/DO and PV Bias is set with Figure set to Short and Normal is switched to,
the values of EVENT/DO and PV Bias sometimes change.

When “Figure” is changed in the above screen, the following confirmation message will
be displayed.

Press the _A | key to select YES, and press the key to apply the setting.

“Figure” will be changed.

WARNING o WARNING
Params Initialize Params Initialize
proceed? [N proceed? NIES

+ When the unit is changed, the above warning message will be
displayed, and parameters will be initialized.
For details on parameters that are initialized, see "17 List of
Parameters."
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7-6  Cold Junction Compensation

(1) Thermocouple cold junction compensation
Set whether to perform cold junction compensation during TC input (corresponding to

code Nos. 01 to 19) internally or externally.
Normally, set to internal compensation. Set to external compensation when greater

accuracy is required.

7-3
Setting range Internal, External

Figure: Normal
¢J [Dlinternal Initial value Internal
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8 1/0 AUXILIARY SETTINGS

8-1 PV Compensation Value

(1) PV bias

This item is used to compensate for error in the indicated temperature, for example, in
the sensor/connected peripherals.

7-1
PV Biasd 0.0 Setting range  -10000 to 10000 Unit

PV Filter: OFF Initial value 0 Unit
PV Slope: 1.000

(2) PV filter

When the PV signal contains noise, the control result sometimes is adversely affected by
fluctuation of PV signals.
The PV filter is used to decrease this influence and stabilize control.

7-1
PV Bias. 0.0 Setting range  OFF, 1 to 100s
PV Filter@ OFF Initial value OFF

PV Slope: 1.000

PV filtering is performed by First Order Lag computation.
The filter time constant can be set up to 100 seconds.

When a large time constant is set, noise removal performance increases. However, in
control systems having a fast response, noise removal is adversely affected.

(3) PV slope

This item sets the PV slope during voltage input and current input.
The screen is not displayed during RTD and TC input.

7-1
PV Bias: 0.0 Setting range  0.500 to 1.500

PV Filter: OFF Initial value 1.000
PV Slopel3 1.000

Execution PV =AxX+B where, A=PV slope, B=Bias, X =PV input

When this item is used in combination with square root extraction operation and
linearizer approximation, this slope is applied to the result of square root extraction
operation and linearizer approximation.
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8-2 Square Root Extraction Operation

Signals having square root characteristics such as in the measurement of flow rates can
be linearized.

This item is set during voltage input and current input.

This item is not displayed in the case of RTD or TC input.

(1) Enabling the square root extraction operation
The square root extraction operation function is valid when SQ.Root is set to ON.

7-3
SQ. Root @ OFF

Settingrange  OFF, ON
Initial value OFF

(2) Low cut
This item functions only when the square root extraction operation function is enabled.

In square root operation, the PV fluctuates greatly by a slight fluctuation of the input
value in the vicinity of signal zero.

"Low cut" is a function for outputting "0" (zero) to PV at the preset input value or lower.
Setting low cut prevents action from becoming unstable when there is noise on the input
signal line.

7-3
SQ. Root [3 ON Setting range 0.0 to 5.0%
Low Cut: 1.0% Initial value 1.0%

The set value of low cut is 0.0 to 5.0% of the PV input range.

100 %

square root extraction

PV resulting from

o
X

0 % Input 100 %
Low cut
0.0 to 5.0%
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8-3  Control Output

(1) Action characteristics

Select either reverse action (heating specifications) or direct action (cooling
specifications) as the output characteristics.

6-1 . .
0UT1 ACTD Reverse Sgt.tlng range Reverse, Direct
STBY: 0.0% Initial value Reverse
ERR: 0.0%
CYC: 30s
Reverse By this action, the smaller the measured value (PV) than the set value

(SV), the higher the output.
This action is generally used for heating control.

Direct By this action, the larger the measured value (PV) than the set value
(SV), the higher the output.

This action is generally used for cooling control.

Note
+ Output characteristics cannot be switched during execution of auto tuning (AT).

(2) Output at standby

This function maintains control value at a fixed value during a standby (STBY: ON,
controller operation paused). (preset value)

6-1 .
OUT] ACT- Reverse S(.at.tlng range 0.0 to 100.0%
STBYZ 0. 0% Initial value 0.0%
ERR: 0.0%
CYC: 30s
Note

+ In ON-OFF control (P=OFF), when output at standby is set to 50% or more, the
actual output at standby becomes 100%. When output at standby is set to 49.9%
or less, the actual output at standby becomes 0%.

+ Output at standby is maintained without being affected even if an error occurs.
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(3) Output at error

Control operation stops when an error occurs. This item, however, is used to maintain
output at a fixed value without setting the control output value at that time to 0% (or OFF).
Set output when an error occurs.

6-1 _
OUTT ACT: Reverse S(.etltlng range 0.0 to 100.0%
STBY: 0.0% Initial value 0.0%
ERR[3 0.0%
CYC: 30s
Note

¢ In ON-OFF control (P=OFF), when output at error is set to 50% or more, the
actual output at error becomes 100%.
When output at error is set to 49.9% or less, the actual output at error becomes
0%

+ Output at standby is given priority when an error has occurred at Standby.

(4) Proportional cycle time

This setting item is available only for contact output (Y) and SSR drive output (P).

Set the output ON-OFF cycle time in second units.

In control systems having a fast response, favorable control results can be
obtained if a short proportional cycle time (cycle time) is set.

6-1 .
OUT1 ACT: Reverse Sgtltlng range 1to 120s
STBY: 0.0% Initial value Contact output (Y): 30s
ERR: 0.0% . _
oYeld 30s SSR drive output (P): 3s
Note

+ If a short time is set as the proportional cycle time in contact output, the contact
life of the output relay may be adversely affected. Pay particular attention to this
point when setting the proportional cycle time.

+ If a long time is set as the proportional cycle time in a control system with a short
delay time, the control result will be adversely affected.

+ The proportional cycle time cannot be set during execution of auto tuning (AT) or
ramp control action.

(5) Setting output 2

This setting item is available only when the 2-output specification is selected, and is not
displayed for a 1-output specification.
The setup method and cautions for parameters are the same as those for Output 1.

Setting range Initial value
0UT2 ACT[3 Direct ACT . Reverse, Direct Direct
g;EYZ 8- 83//0 STBY : 0.0to 100.0% 0.0%
oYe- 205 ERR :0.0t0100.0%  0.0%
CYC : 1to120s Contact output (Y) 30s

SSR drive output (P) 3s
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(6) Rate-of-change limiter

This setting item limits the rate-of-change (%) per second.

This setting item can be set for each of output 1 (OUT1) and output 2 (OUT2: 2-
output specification only).

Setting this item to OFF disables the rate-of-change limiter.

Set this setting item when a control target that is adverse sudden changes in
output is used.

6-2
i 0
Rate Limiter S(.at.tlng range OFF, 0.1 to 100.0%/s
oUTD OFF Initial value OFF
0UT2: OFF

8-4 Ten-Segment Linearizer Approximation

(1) Enabling ten-segment linearizer approximation

This setting is only for voltage input and current input.
This function performs linearization based upon ten-segment approximation when the
PV input is a non-linear signal.
7-4 .
PD OFF Setting range  OFF, ON
Initial value OFF

(2) Setting input points

Set the input points in the case of ten-segment linearizer approximation input.

Up to 11 points can be set. 11 points (B1 to B11) can be set for PV display (%) on PV 11
inputs (A1 to A11).

For each input point, B1 is set to A1, B2 for A2 and so forth until B11 is set to A11, and
linear interpolation is executed between input points.

7-4~7-9

D ON Set the PV display value (B) to PV input value (A).
A1D  0.00% Setting range  An, Bn: -5.00 to 105.00%
B1: 0.00% Initial value ~ An, Bn: 0.00%
n=1to 11
A10[2 90. 00%
B10: 90. 00%
A11: 100. 00%
B11: 100. 00%
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B Ten-segment linearizer setting (example)

In the following figure, A1, B1 to A6, B6 are used to set input points with four

intermediate points.
For before A1 and from A6 onwards, the ramps of (Al, B1) to (A2, B2) and the ramps of

(A5, B5) to (A6, B6) are applied.

100 ——  B6=100

2 B5=95
Al= 0.00%
B&=80  By= 0.00%
A2= 20.00%
= B2= 10.00%
= A3= 40.00%
o B3= 25.00%
5 90 Ad= 70.00%
> B4= 80.00%
A5= 90.00%
B5= 95.50%
B3=25 A6=100.00%
B6=100.00%

B2=10

0 B1=0

A1=0  A2=20 A3=40 A4=70 A5=00 A6=100
0 50 100
PV input %

+ Set so that the relationship An < A (4.+1)is satisfied.
When the relationship becomes An > A (n+1), A (n+1) OnwWards becomes

invalid.
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15-9 Pausing/Resuming Ramp Control (RAMP)

"Ramp control" is a function for not suddenly changing SV when it is switched but is a
function for ensuring that SV changes according to a fixed ramp (rate-of-change). This
function enables this device to be used as a simple programmable controller.

Ramp control can be paused, resumed and aborted during execution.

During execution of ramp control (RUMP: RUN), the RMP LED indicator blinks, and
lights when ramp execution is paused (PAUSE).

1-2

Setting range  RUN,
RAWPT  STOP RAWP STOP PAUSE,
COM T LOCAL COM T LOCAL

QUICK
Initial value STOP

STOP  STOP indicates that the ramp control is not executed.

PAUSE When RAMP control is executing (RAMP: RUN), and set to PAUSE,
ramp control is paused, and control changes to fixed-value control using
the execution SV value at that time. The RMP LED indicator lights.

RUN Paused ramp control can be resumed by RAMP: RUN setting.

After ramp control is executed, the display changes to RAMP: RUN, the
RMP LED indicator blinks, and the indicated SV No. changes towards to
the target SV value.

Start ramp control by switching the execution SV No.

QUICK Aborts ramp control, and immediately switches to the SV value of the
target SV No.

For details on setting ramp control, see "9-5 Setting the Ramp."
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15-10 Tuning Functions

This section describes the PID constant tuning functions.

Adjustment of PID (P: proportional band, I: integral time, D: derivative time) that are used
in PID control is generally referred to as "tuning."

The SR23 Series supports the following two PID constant tuning methods:

1. Auto tuning (AT)
2. Self tuning

B As the SR23 is a high-precision, multi-function controller, use of the
auto tuning (AT) function is recommended as optimum PID constants
can be obtained more easily than by self tuning.

B On the following types of control targets, set tuning sometimes does
not function normally, inappropriate PID constants are calculated and
set, and the optimum control result is not obtained. For this reason, do
not use self tuning:

+ Control targets that have cyclical external disturbance
+ Control target with extremely short or long dead band

+ When the measured value (PV value) contains noise and is
unstable

B For two output specification, the tuning mode is fixed to Auto Tuning.

15-10-1 Auto tuning (AT)

B System operation in Auto tuning

SR23 auto tuning is performed by the limit cycle method.
By this method, the control output is turned ON/OFF, to measure the amplitude and
dead band of the measured value (PV), and calculate the PID constants.

< ATexecuton — >
SV /\ /\
\./ /I\\/

AT complete

PV AT start

As the measured value is affected by the set value (SV), set auto tuning points (AT point)
to prevent excessive measured values.
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AT execution ——>

SV

A

AT comlete

PV AT start

EConditions for starting up Auto tuning

¢ When [Tuning : Auto Tuning] is selected in the tuning screen, and AT is set ON (by
front panel keys DI input or communications)

EConditions for not starting up Auto tuning

When standby operation (STBY) is being executed
When output is manual output (MAN)

When remote SV control (REM) is being executed
When ramp control (RMP) is being executed
When P=OFF (ON-OFF control)

When PV zone PID is set

When the PV value causes a scale over (SO) error

® 6 6 6 ¢ o o

ECanceling Auto tuning during execution

AT is canceled by setting to OFF (by front panel keys, DI input, or communications)
When 200 minutes is exceeded with the output value at the 0% or 100%

During standby

When the PV value causes a scale over (SO) error

During a power outage

* 6 6 oo o

Note

+ Auto tuning sometimes is not performed correctly when the measured value (PV)
contains noise and is unstable. Either stabilize the measurement input, or use a
PV filter, for example, to stabilize the measured value before executing auto
tuning.

+ When the output limiter is used, set the output limiter before execution of auto
tuning. Note however, that control output operates between 0% to 100% (ON-
OFF) regardless of the output limiter when output is contact output or SSR drive
voltage output.

+ With some control targets, optimum PID constants are sometimes not obtained. If
this happens, correcting the PID constants obtained by auto tuning may provide
better results.
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15-10-2 Self tuning

Self tuning is a function provided for performing tuning more easily than auto tuning. Self
tuning is executed after tuning conditions are automatically judged. Two methods are
provided on the SR23 for self tuning:

1. Self tuning: step response (St)
2. Self tuning: hunting suppression (Hu)

These self tuning modes cannot be specified by users, as these are automatically
selected by SR23.

(1) Self tuning: by step response (St)

With self tuning by step response, timing is automatically performed by the step
response method and PID constants are set by measuring fluctuations in the measured
value (PV) when a fixed deviation and stable control output are being output, for
example, when the power is turned ON, standby mode (STBY) is changed to execution
(STBY OFF), or the setting value (SV) is changed.

EStep response tuning

SV

PV

St execution

Start PV

St complete

When self tuning by step response is started up, control computation is performed using
the preset PID constants, and when tuning ends successfully, control computation is
performed using the PID constants obtained and set by tuning.

Accordingly, when tuning is not to start up or is canceled, control computation will be
continued using the PID constants set so far.

EConditions for starting up Self tuning

When [Tuning : Self Tuning] is selected in the tuning screen

+ Immediately after power ON
+ When standby (STBY) is changed to execution (STBY OFF)
¢ When the SV value is changed

EConditions for not starting up Self tuning

When the controller is 2-output specification.

When standby operation (STBY) operation is being executed.
When output is manual output (MAN).

When ramp control (RMP) is being executed.

* 6 o o



15 OPERATIONS DURING CONTROL 89

When remote SV control (REM) is being executed.
When P = OFF (ON-OFF control)

When the PV value causes a scale over (SO) error
When zone PID is set

When setting up the output rate-of-change limiter

When step output (error between control output before and after startup) is 10% or
less

® 6 6 ¢ oo o

EConditions for canceling Self tuning by the step response

When the following operations are performed during self tuning by the step response, or
conditions are satisfied, self tuning is canceled, and control is continued using the PID
constants that were previously set:

+ When the control characteristics (Reverse/Direct) are changed
+ When the output limiter is changed
+ When the control output is changed

* As control is performed using the PID constants that were set when self tuning was
set, when the proportional band is large, and the deviation between the set value
and the measured value is small, the control output will immediately fluctuate. For
this reason, tuning becomes more likely to be canceled.

+ When 10 hours have elapsed after tuning is started

¢+ When the measured value fluctuates due to noise, etc., and it is judged that
computation by the step response method is abnormal

B When the following conditions are not observed in self tuning by step
response, accurate tuning results cannot be obtained, and inappropriate
PID constants sometimes are calculated and set:

+ The control target and control loop must be operating correctly.

¢+ The measured value (PV) must be in a stable state when self tuning is
started up. When measured values are fluctuating considerably,
inappropriate PID constants may be calculated by executing self tuning.

+ The power of control terminals such as heaters must be ON when self
tuning is started up.

B |f inappropriate PID constants are set, and stable control results cannot be
obtained by the above conditions, perform the following to remedy this:

+ Correct the PID constants obtained by self tuning.
+ Execute auto tuning (AT).
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(2) Self tuning: by hunting suppression (Hu)

B System operation in hunting suppression

Hunting suppression tuning returns the measured value (PV) towards the stable
direction when measured value causes hunting due to changes in the conditions of the
control target.

Hunting suppression tuning

SV

Hunting value

Hunting executed 5 times

Hu complete

EConditions for starting up Self tuning

When [Tuning : Self Tuning] is selected in the tuning screen

+ When the set value (SV) crosses (+0.02%FS or more) and fluctuates vertically

+ When vertical fluctuation is repeated at a Hunting value or more set in the tuning
screen

EConditions for not starting up Self tuning

When the controller is 2-output specification.

When standby operation (STBY) operation is being executed.
When output is manual output (MAN).

When ramp control (RMP) is being executed.

When remote SV control (REM) is being executed.

When P = OFF (ON-OFF control).

When the PV value causes a scale over (SO) error.

When zone PID is set.

When the output rate-of-change limiter is being executed.
During self tuning by step response.

® 6 6 6 6 O 6 o 0+ o
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BTuning standby conditions

When the following conditions occur, operation stands by for new startup conditions to
be generated:

*

*

L 4

*

When the current fluctuation width attenuates (gets smaller) to 25% or less from the
previous fluctuation width

When the 5th fluctuation width attenuates (gets smaller) to 25% or less from the
initial fluctuation width

When the PID constants are changed
When the control characteristics (Reverse/Direct) are changed
When the output limiter is changed

The aim of hunting suppression tuning when hunting occurs is to suppress hunting that
occurs when the PID constants do not match the actual control target (e.g. small P, small
l, large D).

As the aim is to suppress vibration, when vibration is caused by cyclic external
disturbance, for example, the PID constants may be slightly corrected (e.g. larger P,
larger 1), which might result in increased vibration.

If this happens, the PID constants must be adjusted by the following methods:

*

L 4

Reduce cyclic external disturbance.
Set up the PID constants by auto tuning (AT).
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16 ERROR DISPLAYS

16-1 Operation Check Abnormalities at Power ON

This device displays the following error codes on the PV display when an error is
detected.

Display Cause
e, ROM error
£ -rFA~ | RAMerror In any of the states shown on the

-~
(
-~
(
-~
(
-~
X

EEPROM error left, all outputs turn OFF or
Input 1 A/D error | become 0%.
i~ Hardware error

+ If any of the messages shown in the above table is displayed, repair or
replacement may be required. Immediately turn the power OFF, and
contact your dealer.

"o
"o
"o
-

Ny
'
)
DO
-

-~
(
-~
(
-~
'

™
)

16-2 PV Input Abnormalities

When a PV input-related abnormality is detected during execution of control on this
device, the following error codes are displayed on the PV display.

Display Cause

- A The PV value exceeded the measuring range lower limit (-10%FS).

S%c . HH | The PV value exceeded the measuring range higher limit (+110%FS).
RTD-A burnout
Thermocouple burnout

e One or two RTD-B burnout, or, all leads of the RTDs burnout
Action of this device in this case is PV moving excessively towards the
higher limit.

Culo Ll Reference junction compensation (-20°C) is at the lower limit.
(thermocouple input)

o HH Reference junction compensation (+80°C) is at the higher limit.
(thermocouple input)
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16-3 REM Input Abnormalities
When an abnormality is detected in the REM input during execution of REM SV on this
device, the following error codes are displayed on the PV display.

Display Cause
REM input exceeds the input range lower limit.

! | REM input exceeds the input range higher limit.

¢ Check input when the above messages are displayed. If the input is not
in error and there is another probable cause, contact your dealer.

-
ol .

o

PN X

-~
'-‘

-
-

-
-

16-4 Heater Current Abnormalities (option)
When a heater current abnormality is detected during execution of control on this device
the following error codes are displayed on the LCD.

Display Cause
HB HH The heater current exceeds 55.0A.
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17 LIST OF PARAMETERS

This chapter lists all of the parameters used by the SR23.
Parameters that cannot be set by the user are not listed.

Display symbol Indicates the parameter symbol displayed on the LCD screen.

Description of function Indicates the display or setup details.

Setting range Indicates the range of parameters or numerical values that can
be set.

Initial value Indicates the factory setting.

(excluding instances where this device is shipped with values
customized to customer specified values)

Lock Number indicates the level at which key lock is valid.

* Indicates a parameter that may be initializes when one of a range setting, unit
setting or PV scaling setting has been changed.

Parameters marked by * may need to be confirmed again when the above
settings have been change.

17-1 Basic Screen Group (group 0)

Display Symbol Description of Function Setting Range \Igﬂja; Lock
SV No. Target set value No. 1to 10, REM 1 2
OUT1 OUT1 output value 0.0to0 100.0 % ---

OouT2 OUT2 output value 0.0t0 100.0 % --- 1
17-2 Execution Screen Group (group 1)
. Description of . Initial
Display Symbol Function Setting Range Value | LK
AT Execution of auto OFF : Stop auto tuning OFF 2
tuning ON : Execute auto tuning
MAN Switching of manual OFF : Automatic control OFF 2
output action ON  : Manual output
STBY Standby switching OFF :Execute OFF 2
ON : Standby
RAMP Ramp control STOP : Execution OFF STOP | 2
PAUSE : Execution paused
RUN : Execution continued
COM Communication state | LOCAL : Set on unit LOCAL | 2
COMM : Set by communication
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17-3 SV Setup Screen Group (group 2)

Display Symbol Degﬁ:z:ilg: of Setting Range Initial Value | Lock
SV1 * | Target set value 1 Within setting limiter 0 Unit 3
SvV2 * | Target set value 2 range
SV3 * | Target set value 3
SV4 * | Target set value 4
SV5 * | Target set value 5
SV6 * | Target set value 6
Sv7 * | Target set value 7
SV8 * | Target set value 8
SV9 * | Target set value 9
SV10 * | Target set value 10
REM Remote monitor Within remote scale

range (display only)

SV Limit_L * | Target set value Within measuring Measuring | 1
lower limit value range range lower
limiter limit value

SV Limit_H * | Target set value Within measuring Measuring | 1
upper limit value range range upper
limiter limit value

REM Track Remote tracking NO NO 1

YES
REM Mode * | Remote mode RSV  :Remote SV RSV 1
RT : Remote ratio

REM Ratio * | Remote ratio 0.001 to 30.000 1.000 1

REM Bias * | Remote bias -10000 to 10000 Unit | 0 Unit 1

REM Filt Remote filter OFF, 1 to 300 Sec OFF 1

REM Sc L * | Lower limit side Within measuring Measuring | 1
remote scale range range lower

limit value

REM Sc H * | Higher limit side Within measuring Measuring | 1
remote scale range range

higher limit
value

REM PID Remote SVPIDNo. | 1t010 1 1

REM SQ. Root Remote square root | OFF OFF 1
extraction operation | ON

REM Low Cut Remote square root | 0.0t0 5.0% 1.0% 1
extraction operation
low cut

RAMP Up * | Ascending ramp OFF, 1to 10000 Unit | OFF 1
value

RAMP Down * | Descending ramp OFF, 1 to 10000 Unit | OFF 1
value

RAMP Unit Ramp unit /Sec/Min ISec 1

RAMP Ratio Ramp ratio n n 1

10
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17-4 PID Screen Group (group 3)
. Description of . i,

Display Symbol Function Setting Range Initial Value Lock
PIDO1 | OUT1 | P Proportional band | OFF, 0.1 t0 999.9 % 3.0% 1
PID02 I Integral time OFF, 1 to 6000 sec 120 sec 1
PID0O3 D Derivative time OFF, 1 t0 3600 sec 30 sec 1
PID04 DF * | Hysteresis 1 t0 9999 Unit 20 Unit 1
PIDO5 MR | Manual reset -50.0 t0 50.0 % 0.0 % (1-output | 1
PID06 specification)

PIDO7 -50.0 % (2-output
PIDO8 specification)
PID09 SF [ Setvalue function | 0.00to 1.00 0.40 1
PID10 ZN * | PID zone Within measuring range | 0 Unit 1
OuT2 | P Proportional band | OFF, 0.1 t0 999.9 % 3.0% 1
I Integral time OFF, 1 to 6000 sec 120 sec 1
D Derivative time OFF, 1 to 3600 sec 30 sec 1
DF *| Hysteresis 110 9999 Unit 20 Unit 1
MR | Manual reset -50.0 t0 50.0 % 0.0 % (1-output 1
specification)
-50.0 % (2-output
specification)
DB *| Dead band -19999 to 20000 Unit 0 Unit 1
SF Set value function 0.00 to 1.00 0.40 1
ZN *| PID zone Within measuring range | 0 Unit 1
OUT1IL Output limit lower | 0.0t099.9 % 0.0 % 1
limit value (OUT1)
OUT1H Output limit higher | 0.1t0 100.0 % 100.0 % 1
limit value (OUT1)
ouT2L Output limit lower | 0.0t099.9 % 0.0 % 1
limit value (OUT2)
OUT2H Output limit higher | 0.1t0 100.0 % 100.0 % 1
limit value (OUT2)
Zone | PID1 OUT1zone PID | OFF OFF 1
mode SV : SV zone selection
PV : PV zone selection
HYS1 * OUT1 zone 0 to 10000 Unit 20 Unit 1
hysteresis
REM PID Remote SV PID 1t0 10 1 1
No.
Tuning Tuning mode Auto Tuning Auto Tuning 1
Self Tuning
Hunting Hunting 0.1 t0 100.0% 0.5% 1
AT Point * Auto-tuning point | 0to 10000 Unit 0 Unit 1
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17-5 EVENT/DO Screen Group (group 4)

Displa Descrip-
p'ay tion of Setting Range Initial Value Lock
Symbol .
Function
EV1 SP*| Operation DEV Hi : 25000 Unit 2
EV2 value DEVLow :-25000 Unit
EVS Within measuring range (PV, SV) DEVOut 25000 Unit
DO1 grange v, DEV In : 25000 Unit
DO2 -25000 to 25000 Unit PVHi : Measuring range
DO3 (DEV Hi, DEV Low) higher limit value
DO4 PV Low: Measuring range
DO5 0 to 25000 Unit lower limit value
DO6 (DEV Out, DEV In) SV Hi : Higher limit value
bo7 CS)fVSIY L limit val
ow : Lower limit value
DO8 of SV
DO9 : . :
DO10 MD | Operation | None : No action EV1: DEV Hi 1
DO11 mode DEV Hi : Higher limit deviation action EV2: DEV Low
DEV Low: Lower limit deviation action EV3: None
DO12 DEV Out: Outside higher/lower limit DO1to DO13: None  (*5)
DO13 deviation action

DEV In :Inside higher/lower limit deviation
action

PV Hi  :PV higher limit absolute value
action

PV Low : PV lower limit absolute value
action

SV Hi  : SV higher limit absolute value
action

SV Low : SV lower limit absolute value
action

AT : Auto tuning execution in progress

MAN : Manual action in progress

REM : Remote action in progress

RMP : Ramp control execution in
progress

STBY  : Control action not in progress

SO : PV, REM input scale over

PV SO :PV scale over

REM SO : REM scale over

LOGIC : Logic operation output

(EV1 to EV3, DO1 to DO5) (*1 *2)
Direct  : Direct output (DOG6 to DO13) (*3)
HBA : Heater break alarm output (*4)
HLA : Heater loop alarm output (*4)
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Display Symbol Description of Function Setting Range Initial Value | Lock
EV1 ACT Output characteristics N.O.: Normally open N.O. 1
EV2 N.C.: Normally closed
EV3 DF* Hysteresis 1 to 9999 Unit 20 Unit 1
DO1 IH Standby action OFF : None OFF 1
DO2 .

1 : At power ON or
DO3 at STBY ON -> OFF
DO4 2 : At power ON,
DO5 at STBY ON -> OFF
DO6 or SV change
DO7 3  :Atinputerror
DO8
DO9 | DLY Delay time OFF, 1t0 9999 Sec OFF 1
DO10 | STEV | Event output at standby OFF OFF 1
DO11 ON
DO12
DO13
EV1 Log MD |Logic operation mode AND AND 1
EV2 OR
EV3 XOR
DO1 | src1 |Logic operation source 1 | None, DI to DI10 None 1
ng SRC2 |Logic operation source 2 None 1
Gate1 |Logic operation gate BUF BUF 1
source 1 INV
Gate2 |Logic operation gate FE BUF 1
source 2
DO4 | Timer |Timer (action time) OFF, 1 t0 5000 Sec OFF 1
DO5 Counter | Counter (action time) OFF, 1 t0 5000 OFF 1
SRC Logic operation generation | D|1 to DI10 None 1
source selection
Log_MD] Logic operation mode Timer Timer 1
Counter
*1 Loog:i))c operation (AND, OR, XOR) can be assigned only to LOGIC EV1 to EV3, and DO1 to
DO3.
*2 Logic operation (Timer, Counter) can be assigned only to DO4 and DO5.
*3 Direct output can be assigned only to DO6 to DO13 with communication interface option.
*4  This function is optional and is not displayed when it is not installed.
*5 DOG6 to DO13 are optional and not displayed when they are not installed.
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17-6 DI/Options Screen Group (group 5)

Display Description of . Initial
Symbol Function Setting Range Value Lock
DI1 DI1 assignment | None  :No action (factory default) None 1
DI2 DI2 assignment | MAN : Switching of control output between
: auto/manual
DI3 D3 assignment | e - Switching of REM SVILOG SV
Dl4 Dl4 assignment setting.
DI5 DI5 assignment | AT : Switching of AT execution/stop
DI6 DI6 assignment STBY  : Switching of control
DI DI X execution/standby
! 7 assignment ACT : Switching of direct/reverse action on
DI8 DI8 assignment Output 1 characteristics
DI9 DI9 assignment | ACT2  : Switching of direct/reverse action on
. Output 2 characteristi
D10 DI10 assignment u. pu. charactenstics
Pause : Switching of pause/resume of ramp
control
Logic : Logic operation
EXT_SV : External switching of SV No. Only DI7
can be set (assigned to DI7 to DI10).
Ao1 Analog output typg PV : Measured value PV (Ao1) 1
Ao2 assignment sV : Set value SV (Ao2)
DEV : Deviation value
OUT1 : Control Output 1
OuUT2 : Control Output 2
_L *| Analog output PV, SV :Within setting range Setting 1
lower limit scaling | pev --100.0 to 100.0% range lower
OUT1, OUT2 0.0 to 100.0% limit value
_H *| Analog output Setting 1
higher limit scaling range higher
limit value
Heater | Heater current 0.0 to 55.0 A display only --- ---
value monitor
HB Heater current OUT1 OuUT1 1
detection selection| OUT2 *1)
HBM Heater break Lock Lock 1
alarm mode Real
HBA Heater break OFF,0.1t050.0 A OFF 1
alarm current
value
HLA Heater loop alarm | OFF, 0.11t050.0 A OFF 1
current value

*1

combination from Y/Y, P/P, Y/P, or P/Y.

HB can be selected when 2-output is specified, and the output 1/output 2 is any
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17-7 Communication (group 5)

SD .10::31 De:z:g:;g: of Setting Range Initial Value |Lock
PROT | Communication | SHIMADEN : Shimaden SHIMADEN 1
protocol MOD_ASC : Modbus ASCII
MOD RTU : Modbus RTU
ADDR | Device No. 11098 1 1
BPS Communication | 2400 9600 1
speed 4800
9600
19200
MEM | Memory mode | EEP EEP 1
RAM
R E
DATA | Data length 7 7 1
8
PARI | Parity EVEN EVEN 1
ODD
NONE
STOP | Stop bit 1 1 1
2
DELY | Delay time 1 to 50 msec 10 msec 1
CTRL | Control STX ETX CR STX ETX CR |1
(*1) STX ETX CRLF
@ : CR
BCC Checksum ADD ADD 1
(*1) ADD_two's cmp
XOR
None

*1: SHIMADEN standard protocol only
Note DI5 to DI10 and Ao1MD to BCC are optional and are not displayed when
they are not installed.
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17-8 Control Output Screen Group (group 6)

Description of

Display Symbol Function Setting Range Initial Value |Lock
OUT1 | ACT Output Reverse: Reverse characteristics | Reverse 1
characteristics Direct : Direct characteristics
STBY | Output at standby | 0.0to 100.0 % 0.0 % 1
ERR Output at error 0.0t0 100.0 % 0.0 % 1
CYC Proportional cycle | 110120 s Contact (Y) :30s| 1
time SSR(P) :3s
OuT2 | ACT Output Reverse : Reverse characteristics| Direct 1
*1) characteristics Direct : Direct characteristics
STBY | Output at standby | 0.0 to 100.0 % 0.0 % 1
ERR Output at error 0.0t0 100.0 % 0.0 % 1
CYC Proportional cycle | 110120 s Contact (Y) :30s | 1
time SSR(P) :3s
Rate Limiter
OUT1 | Output 1 rate-of- | OFF, 0.1 to 100.0 %/s OFF 1
change limiter
OUT2 | Output 2 rate-of- | OFF, 0.1 to 100.0 %/s OFF 1
*1) change limiter

*1 Control output 2 is optional and is not displayed when it is not installed.
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17-9 Unit/Range Screen Group (group 7)
Display Symbol Description of Function Setting Range {;:::f; Lock
PV Bias * PV bias -10000 to 10000 Unit | O Unit 1
PV Filter PV ramp bias OFF,1t0 100 s OFF 1
PV Slope *(*1)| PV filter 0.500 to 1.500 1.000 1
RANGE Measuring range 01t019TC 06 1
31 to 44 RTD Pt100
4510 58 RTD old JIS
JPt100
71 to 77 Voltage (mV)
81 to 87 Voltage (V)
Sc L * Input lower limit side scale -19999 to 29990 Unit | 0 Unit 1
Sc_H * Input higher limit side scale -19989 to 30000 Unit | 1000 Unit| 1
UNIT * Measurement unit RTD, TC: °C, °F RTC,TC: | 1
°C
INV: %, °C, °F, None  |INV: %
DP * Decimal point position XXXXX. XXXXX | 1
XXXX.X
XXX XX
XX XXX
XXXXX
Figure * (*2) | Selection of number of Normal Normal | 1
digits past decimal point Short
CJ (*3) | Cold junction compensation Internal Internal | 1
External
SQ. Root  *(*4)| Square root extraction operation (at | OFF OFF 1
linear input) ON
Low Cut  (*5) | Square root extraction operation | 0.0t05.0 % 1.0% 1
low cut
PMD (*4) | Linearizer operation mode OFF OFF 1
ON
A1to A11 (*4) | Linearizer approximation input -5.0t0 105.0 % 000% | 1
B1toB11 (*4) | Linearizer approximation output | -5.0 to 105.0 % 000% |1

*1 This screen is not displayed in the case of RTD and TC input.

*2 This screen is not displayed in the case of voltage and current input.

*3 This screen is displayed only in the case of TC input.

*4 This screen is displayed only in the case of voltage and current input.
*5 This screen is displayed only in the case of “square root function = ON”.
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17-10 Lock, etc Screen Group (group 8)

Display Description of

Symbol Function Setting Range Initial Value |Lock
KLOCK Key lock OFF : Release OFF
LOCK1: Other than SV, CONTROL
LOCK2: Other than SV
LOCKS: All
OUTPUT | Number of outputs | Single 1-output: Single | 1
Dual 2-output: Dual
IR COM Infrared ON :Enabled ON 1
communications OFF : Disabled
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18 PARAMETER SETUP RECORD SHEETS

Lots of parameters are set on this device before use.

Users will find these sheets will come in handy to restore a system in the event of
a malfunction, for example, if they keep a detailed record of the product model No.
they are using and the values set on this device.

We recommend that you fully utilize these record sheets by making a blank copy
of these tables and entering the required values on the copied record sheet.

18-1 Product Model Code

SR23- (sO O|0O- | 00| 0|0 O O 0O

18-2 SV Parameters

SV No. Set Value Item Set Value
1 SV Limit_L
SV Limit_H
REM Bias
REM Filter
REM Sc_L
REM Sc_H
REM Track
REM Mode
REM Ratio
REM SQ.Root
REM Low Cut
REM PID
RMP UP
RMP Down
RMP Unit
RMP Ratio

© |00 | N[Ol | W DN

-
o




106

18 PARAMETER SETUP RECORD SHEETS

18-3 PID Parameters
OouUT1

PID No. P | D DF

MR

SF Zone

OUT1L|OUT1H

01

02

03

04

05

06

07

08

09

10

OouT2

PIDNo.| P I D DF

DB

SF Zone

OUT2L OUT2H

O oo N OO b WIN|~

RN
o

Zone PID

Item Set Value

Zone PID1

Zone HYSA1

Tuning

Item

Set Value

Tuning

Hunting

AT Point
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18-4 EVENT/DO Parameters

Item EV1 EV2 EV3 DO1 DO2 DO3

SP

MD

ACT

DF

DLY

STEV

Log MD

SRCA1

GATE1

SRC2

GATE2

Item DO4 DO5 DO6 DO7 DO8 DO9

SP

MD

ACT

DF

IH

DLY

STEV

Log MD --- --- .- .-

SRC

Timer
/Counter

Item DO10 DO11 DO12 DO13

SP
MD
ACT
DF

DLY
STEV
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18-5 DI/Options Parameters

Item

Set Value

DI1

DI2

DI3

Dl4

DI5

Dl6

DI7

DI8

DI9

DI10

Ao1MD

Ao1L

Ao1H

Ao2MD

Ao2 L

Ao2 H

18-6 Control Output Parameters

Item

OUT1

OouT2

ACT

STBY

ERR

CYC

Rate Limiter

Item Set Value

HBA

HLA

HBM

HB

COM PROT
ADDR
BPS
MEM
DATA
PARI
STOP
DELY
CTRL
BCC
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Input settings

Item

INPUT1

PV Bias

PV Filter

PV Slope

RANGE

Sc L

Sc H

UNIT

DP

Fig

CJ

SQ. Root

Low Cut

PMD

PMD set values

18-7 Unit Measuring Range Parameters

PMD No.

Set Value

n

An

Bn

O[O N AR |WIN|I=

_— | -
= (O
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18-8 Lock, etc. Parameters

Item

Set Value

KLOCK

OUTPUT

IR COM
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19 SPECIFICATIONS

19-1 Display

+LED display Measured value (PV) :7-segment red LED 5 digits, height of characters 16 mm
Set value (SV) :7-segment green LED 5 digits, height of characters 11 mm
+LCD display SV No., OUT% graph, control output value, various parameter displays

128 x 32 dot matrix liquid crystal display with yellow-green LED backlight
+ Action display lamps
17 action statuses display. Light on or blinking when status is enabled

STBY Green Blinks when control output is set to standby
(STBY=ON)

RMP Green Blinks during execution of ramp control, and lights
during ramp control is paused

MAN Green Blinks when control output is set to manual
operation

REM Green Lights when remote setting (REM) is set in SV No.
selection

EV1to EV3 Orange Lights when each EV acts
DO1to DO5 Orange  Lights when each DO acts

EXT Green Lights when SV No. can be selected by external
switch

COM Green Lights when communication mode is ON

AT Green Blinks during execution of auto tuning or lights
during holding of auto tuning

ouT1 Green Control output (1-output side)

ouT2 Green Control output (2-output side)

+Display accuracy  * (0.1% + 1digit) of measuring range (See Measuring Range Code Table for
individual ranges.)

TC input +(0.1% FS + 1°C)

Pt input +(0.1% FS + 0.1°C)

mV, V input +(0.1% FS + 1 digit)

mA input Depends on accuracy of externally attached resistor

(When £0.1%FS accuracy is required, specify when ordering)
+ Temperature range for maintaining display accuracy

23°C+5°C
+Display resolution 0.0001, 0.001, 0.01, 0.1, 1 (differs depending on measuring range)
+Sampling cycle 0.1 seconds (100 msec)
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19-2 Setting

¢+ Local setting By 10 front panel key switches
Setting range Same as the measuring range
Multi-SV value setting
Up to 10 points (SV1 to SV10) settable
Multi-SV value selection
Front panel key switches or external control input (binary code)
10 external control inputs (DI) (optional) can be selected
+ Remote setting By external analog signals, not insulated (standard)/insulated (option)
Remote setting is alternative of heater break alarm
Setting accuracy  +(0.1% FS + 1 digit)
Setting signal 0to 10V, 1to 5V, 4 to 20 mA DC (selectable from code selection
table)
Sampling cycle 0.2 seconds (200 msec)
Remote scaling  Possible within measuring range (reverse scaling possible)
Remote bias +10000 Unit
Remote filter OFF, 1 to 300 seconds
Remote square root Low cut range 0.0 to 5.0% FS (at mV, V)
Remote ratio 0.001 to 30.000
Local/remote switching
Front panel key switches or external control input
Direct tracking function
Remote set value switchable to local set value by bumpless transfers
+ Ramp control Increment/decrement ramp control
Ramp value setting range
Ascending/descending individual setting
OFF, 1 to 10000 Unit/minutes or seconds (when multiplier = 1)
OFF, 0.1 to 1000.0 Unit/minutes or seconds (when multiplier = 0.1)
Ramp unittime  Unit/seconds, unit/minutes
Ramp unit multiplier x 1, x 0.1

+ Higher/lower limit setting limiter
Any value set within measuring range (lower limit < higher limit)



19 SPECIFICATIONS 113

19-3 Input

+ Universal-input, multi-range
Thermocouple input, RTD input, voltage input (mV, V), current input (mA),
+ Thermocouple (TC) input type
B,R, S, K, E, J, T, N, PLII, PR40-20, WRe5-26, {L, U (DIN43710) }
AuFe-Cr (Kelvin scale).
For details, see Measuring Range Code Table
Display range +10% of measuring range
Allowable range of external resistance
100Q max.
Input resistance  Approx. 500 kQ
Cold junction compensation
Selectable between internal and external cold junction compensation
Internal cold junction compensation accuracy
+1°C (in range of 18 to 28°C)
Burnout functions Standard feature (up scale)
+RTD input type JIS Pt100 /JPt100 3-wire type. For details, see Measuring Range Code Table
Display range +10% of measuring range (not lower than -273.15°C)
Lead wire tolerance 10Q max. per wire

Amperage Approx. 1.1mA
+Voltage (mV, V)
input type -10 to 10, 0 to 10, 0 to 20, 0 to 50, 10 to 50, 0 to 100, -100 to 100 mV

-1t01,0t01,0t02,0t05,1t05,0t0 10,-10to 10V
Universal-input, programmable scaling
For details, see Measuring Range Code Table
Input resistance  Approx. 500 kQ.
¢ Current (mA)
Input type 4 to0 20, 0 to 20 mA: Universal-input and programmable scaling by receiving
resistance to 0 to 5, 1 to 5 V inputs
Receiving resistance
250Q by external resistance
+ Common functions
Sampling cycle 0.1 seconds (100 msec)

PV bias +10000 Units
PV slope Input value x 0.500 to 1.500
PV filter OFF, 1 to 100 seconds
¢+ Input operation Possible with voltage or current input

Square root extraction operation
Low cut range 0.0 to 5.0% FS
Linearizer approximation
Number of input points: 11
+Isolation Insulated between input and DI input, or input and various outputs
Not insulated between input and the system, input and remote input, or input
and CT input
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19-4 Control

+ Control output 1-output specification, 2-output specification

+ Control system (common to Control Output 1 and 2)
W/ auto tuning function, Expert PID control

Multi-PID By PID Nos.01 to 10 (10 types)
Individual PID set on each SV No. (and remote SV)
Zone PID Selectable between individual PID and zone PID (max. 10 zones)

Proportional band (P)
OFF, 0.1 t0 999.9% (OFF: ON-OFF action)
Integral time (1) OFF, 1 to 6000 seconds (OFF: P or PD control)
Derivative time (D) OFF, 1 to 3600 seconds (OFF: P or PI control)
Manual reset (MR) -50.0 to 50.0% (Control Output 1, available when | = OFF)
Dead band (DB) -19999 to 20000 Unit (Control Output 2 in 2-output specification)
Hysteresis (DF) 1 to 9999 Unit (Effective when P=OFF)
Proportional cycle 1 to 120 seconds (at contact or SSR drive voltage output)
+ Control output type/rating (common to Control Outputs 1 and 2)
Y: Contact 1c¢, Contact rating: 240 V AC, 2.5 Alresistive load,
1A/ inductive load
[: Current 4 to 20 mA DC, Load resistance: 600Q max.
P: SSR drive voltage 12 V+1.5 V DC, Load current: 30 mA max.
V: Voltage 0 to 10 V DC, Load current: 2 mA max.

Output accuracy +0.5% FS (5 to 100% output/within accuracy maintaining temperature
range)
Resolution Approx. 1/14000 (during current or voltage output)

+ Operation/output update cycle
0.1 seconds (100 msec)
+ Control output characteristics
Reverse (for heating)/Direct (for cooling), Control Outputs 1 and 2 set
individually (heating/cooling, 2-stage heating/2-stage cooling selectable in
2-output specification)
+Higher/lower output limiter setting range
Higher limit/lower limit (set individually for each PID No.)
Setting range 0.0 to 100.0% (lower limit < higher limit)
+ Output rate-of-change limiter
OFF, 0.1 to 100.0%/seconds (set individually for Control Outputs 1 and 2)
+ Control output at error
0.0 to 100.0% (set individually for Control Outputs 1 and 2)
+ Control output at standby
0.0 to 100.0% (set individually for Control Outputs 1 and 2)
+Manual control
Auto/manual switching
Balanceless/bumpless transfers (simultaneous for Control Outputs 1 and
2)
Output setting range 0.0 to 100.0% set individually for Control Outputs 1 and 2
Setting resolution  0.1%
+lIsolation Insulated between Control Output and the system
Not insulated between Control Outputs
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19-5 Event Output

+* Number of outputs Total 3: EV1 to EV3
240 V AC/1.0A resistive load common to contact outputs (normally open

+ Output rating

contacts)

+ Output update cycle 0.1 seconds (100 msec)
Individual setting (individual output), selectable from 20 types (to designate

+ Setting/selection

output)
Output types

1) None No action (no assignment)

2) DEV Hi Higher limit deviation alarm

3) DEV Low Lower limit deviation alarm

4) DEV Out Outside higher/lower limit deviation alarm

5)DEV In Inside higher/lower limit deviation alarm

6) PV Hi PV higher limit alarm

7) PV Low PV lower limit alarm

8) SV Hi SV higher limit alarm

9) SV Low SV lower limit alarm

10) AT ON during execution of auto tuning
11) MAN ON during manual control operation
12) REM ON while remote SV is in action
13) RMP ON while ramp control is in action
14) STBY ON while control is out of action
15) SO ON when PV and REM scale over error occurs
16) PV SO ON when PV scale over error occurs
17) REM SO ON when REM scale over error occurs
18) LOGIC ON during logic operation output by DI or communication
19) Direct ON during Direct output by communication
20) HBA ON during heater break alarm action

21) HLA ON during heater loop alarm action

Direct cannot be set for events, but for DOs.

+ Setting range DEV Hi, Low -25000 to 25000 Unit
DEV Out, In 0 to 25000 Unit
PV Hi, Low Within measuring range
SV Hi, Low Within SV setting range

Hysteresis

1 to 9999 Unit (when DEV, PV or SV is selected)

Action delay time OFF, 1 to 9999 seconds (when DEV, PV or SV is selected)
Standby action  Selectable from 3 types (when DEV, PV or SV is selected)
OFF, no standby action
1) At power ON, or at STBY ON— OFF
2) At power ON, at STBY ON— OFF, or at execution SV is changed
3) At input error (SO), when action is OFF
Output characteristics switching
Selectable between normally open and normally closed
Insulated between alarm output and various /O, or alarm output and the
system

+|solation
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19-6 External Control Output (DO)

+ Number of outputs 13, 9, or 5 points in total: standard 5 and 8 or 4 can be added optionally
DO1toDO3  Darlington output 3 points
DO4to DO5  Open collector output 2 points
DO6 to DO9  Open collector output 4 points (optional)
D010 to DO13 Open collector output 4 points (optional)

+ Output rating Open collector output 24 V DC/8 mA max., ON voltage 0.8 V or lower
Darlington output 24 VV DC/50mA max., ON voltage 1.5 V or lower

+ Output update cycle 0.1 seconds (100 msec)

+ Setting/selection  Individual setting (individual output), selectable from 21 types
Details are the same as those for event outputs.
(However, LOGIC can be assigned to only DO1 to DOS5. Direct can be
assigned to only DO6 to DO13 with communication option.)
Details of setting range, hysteresis, action delay time and standby action are
the same as those for event outputs.

+ Output characteristics switching
Normal open and normal close selectable

+|solation Insulated between DO and various 1/O, or DO and the system
Not insulated between DOs

19-7 External Control Input (DI)

+ Number of inputs 10 points in total: standard 4 and 6 optional
DI1to DI4 4 points
DI5 to DI10 6 points (optional)
¢ Input rating Non-voltage contact or open collector
Input specifications
Photocoupler input
5V DC, 2.5mA max. voltage application per 1 input
Input holding time
0.1 seconds (100 msec)
+ Setting/selection  Individual setting (individual input), selectable from 10 types

Input types 1) None No action (no assignment)

2) MAN Switching of control output between auto/manual (when ON:
manual)

3) REM Switching of REM SV/LOCAL SV setting (when ON: REM SV
setting)

4) AT Switching of AT execution/stop (at ON "edge": AT execution)

5) STBY Switching of control execution/standby (when ON: standby)

6) ACT Switching of direct/reverse action on Output 1 characteristics

(when ON: direct action)

7)ACT2 Switching of direct/reverse action on Output 2 characteristics
(when ON: direct action)

8) Pause Switching of pause/resume of ramp control (when ON: ramp

pause)
9) LOGIC  Logic operation (when ON: execution of logic operation and
output to EV or DO)
10) EXT_SV Multi-SV switching by DI7 to DI10 (only when DI option is
selected)
+lIsolation Insulated between DI and various 1/O, or DI and the system

Not insulated between Dls.
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19-8 Logic Operation Functions

+ Number of logic operation outputs

Assignable to 8 points in total: EV1 to EV3 3 points, DO1 to DO5 5 points

DO4 and DO5 are exclusively for timer and counter operation.

* Number of logic operation inputs

10 external control input points, DI1 to DI10, can be assigned individually to
source 1 and source 2

+ Input logic conversion Input logic conversion possible individually on source 1 and source2 (EV1 to

+Logic operation (1)

+Logic operation (2)

EV3, DO1 to DO3 output)

1) BUF By external control input logic

2)INV  Inversion of external control input logic

3) FF Flip-flop logic operation of external control input
Logic operation output by source 1 and source 2 (EV1 to EV3, DO1 to DO3
output)

1)AND Output by logical product

2) OR  Output by logical sum

3) XOR Output by exclusive OR

Logic operation output by cause 1 (DO4, DO5 output)

1) Timer operation ~ OFF, 1 to 5000 seconds

2) Counter operation OFF, 1 to 5000 counts

19-9 Heater Break Alarm (option)

+ Alarm action

Alarm detection

+ Current detection

HBA alarm ON when control output is ON and heater break is detected

HLA alarm ON when control output is OFF and heater loop error is detected
HBA is detected at heater current <setting current value, when control output
is ON

HLA is detected at heater current > setting current value, when control output
is OFF

Hysteresis at heater break or loop error detection 0.2 A

Remote input cannot be used when heater break alarm is selected.

Heater current detection by external CT (supplied CT for exclusive use/single
phase)

Current detection selection

Sampling cycle

Selectable from Control Output 1 or Control Output 2 only when control
outputis Y or P
0.2 seconds (200 ms)

Minimum action confirmation time

¢ Current setting
Setting range
Setting resolution

¢ Current display
Display accuracy
Sampling cycle

0.2 seconds (200 msec) or longer (regardless of whether control output is
ON or OFF)

Heater break, heater loop alarm set individually

OFF, 0.1 t0 50.0 A (OFF=suspension of alarm action)

0.1A

0.0to 55.0A

3% FS (sine wave 50 Hz)

0.2 seconds (200 ms)

Minimum action confirmation time

+ Output
Output hold
+Isolation

0.2 seconds (200 msec) or longer (regardless of whether control output is
ON or OFF)

Assigned to EVENT, DO output

Selectable between Lock mode and Real mode

Insulated between CT input and DI input, or CT input and various outputs
Not insulated between CT input and sensor input, or CT input and the
system
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19-10 Analog Output (option)

+ Number of outputs

Maximum 2, Ao1, Ao2 individual setting, individual output
Only Ao1 when sensor power supply (optional) is selected

+ Output types (assignments)

+ Output rating

+ Qutput accuracy
+ Output resolution

Selectable from 5 types

1)PV  Measured value (measured value in execution)

2) SV Setvalue (set value in execution)

3) DEV Deviation value (measured value in execution - set value in
execution)

4) OUT1 Control Output 1

5) OUT2 Control Output 2 (in 2-output specification)

Individual selection (individual output)

0 to 10 mV DC/output resistance 10Q

0to 10 V DCl/load current 2 mA max.

4 to 20mA DClload resistance 300Q max.

10.1% FS (of indicated value)

Approx. 1/14000

+ Output update cycle 0.1 second (100 msec)

+ Output scaling

+|solation

PV, SV within measuring range: DEV within -100.0 to 100.0%;

OUT1 and OUT2 within 0.0 to 100.0%; reverse scaling possible

Insulated between analog outputs and various 1/O, or analog outputs and the
system

Not insulated between analog outputs (Ao1 and Ao2)

19-11 Sensor Power Supply (option)

* Number of outputs

+ Output rating
+Isolation

1

Output from Analog Output 2 (Ao2) terminal

When the sensor power supply is selected, Analog Output 2 (Ao2) is
unusable.

24\ DC/25 mA max.

Sensor power supply insulated from various 1/0 and system, analog output 1

and system
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19-12 Communication (option)

+ Communication type
RS-232C, RS-485
+ Communication system
RS-232C  3-line half-duplex system
RS-485 2-line half-duplex multidrop (bus) system
+ Communication distance
RS-232C 15 m max.
RS-485 500 m max. (depending on connection conditions)
+ Number of connectable devices
RS-232C 1
RS-485 32 (differs depending on connection conditions including the
host)
+ Synchronization system
Start-stop synchronization
+ Communication speed
2400, 4800, 9600, 19200 bps
+ Communication (device) address

1to 98
¢+ Communication delay time
1 to 50 msec
+ Communication memory mode
EEP, RAM, r_E
+ Communication protocol (1) SHIMADEN protocol
Data length 7-bit, 8-bit
Parity EVEN, ODD, NONE
Stop bit 1-bit, 2-bit

Control code STX_ETX_CR, STX_ETX_CRLF, @_: _CR
Checksum (BCC) ADD, ADD_two's cmp, XOR, None
Communication code

ASCII
+ Communication protocol (2) MODBUS ASCII mode
Data length 7-bit (fixed)
Parity EVEN, ODD, NONE
Stop bit 1-bit, 2-bit
Control code _CRLF
Error check LRC check

Function code 03H and 06H (Hex) supported
1) 03H Read data
2) 06H Write data
+ Communication protocol (3) MODBUS RTU mode

Data length 8-bit (fixed)

Parity EVEN, ODD, NONE
Stop bit 1-bit, 2-bit

Control code None

Error check CRC 16

Function code 03H and 06H (Hex) supported for
1) O3H Read data
2) 06H Write data
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19-13 Infrared Communication

+ Communication system  Direct communication is possible with a PC through the infrared USB
conversion adapter (sold separately)
+ Number of connectable devices
1
+ Infrared communication specification
Synchronization system Start-stop synchronization
Communication speed 9600 bps

Data format 7E1 (7-bit, even parity, 1 stop bit)
Control code STX_ETX CR
Checksum (BCC) ADD

Communication code  ASCII
+ Communication protocol Shimaden standard (extended) protocol

19-14 General Specifications

+Data storage Non-volatile memory (EEPROM)

+ Operating environment conditions
Temperature -10to 50°C
Humidity 90% RH max. (no dew condensation)
Elevation 2000 m above sea level or lower
Category Il

Pollution class 2
+ Storage temperature -20 to 65°C
+ Power voltage 100 to 240 V AC £10% 50/60 Hz
+ Power consumption Max. 22 VA
¢ Input noise removal ratio
Normal mode 40 dB min. (50/60 Hz)
Common mode 120 dB min. (50/60 Hz)
+ Applicable standards
Safety IEC61010-1:2001 and EN61010-1:2001
EMC EN61326
+Insulation resistance
Across I/O terminals and power terminal : 500 V DC 20MQ min.
Across power terminals and ground terminal : 500 V DC 20MQ min.
+ Dielectric strength  Across I/O terminals and power terminal : 2300 V AC for 1 minute (faradic
current 5mA)
Across power terminals and ground terminal : 1500 V AC for 1 minute
(faradic current 5SmA)
+ Protective structure Front operating panel only is dust-proof and drip-proof.
(equivalent to IP66, NEMA4X)
+ Case material PC resin molding (equivalent to UL94V-1)
+ External dimensions (H x W x D)
96 x 96 x 111 mm (panel depth:100 mm)
Panel depth is 112 mm when terminal cover is installed.
+Mounting Imbedded in panel (using mounting fixtures)
+Thickness of usable panel 1.0 to 8.0 mm
+ Size of panel cutout 92 (H) x 92 (W) mm
+ Weight 600 g max.
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