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Request

Make sure that this Instruction Manual (Detailed version) is given to the final user of the
device.
Keep this manual at the work site during operation of the FP23 Series.

Preface

This Instruction Manual describes the basic functions and how to use "2-input:
1-output/2-output" FP23 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 FP23 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

ANy Warning

The FP23 Series digital controllers are control instruments designed for
industrial use to control temperature, humidity and other physical values.

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.

ANy Warning

+ 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.




ANy 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.

+ |t takes 30 minutes to display the correct temperature after applying
power to the digital controller. (Therefore, turn the power on more than
30 minutes prior to the operation.)




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) Instruction Manual (A3 size paper x4)
(2) Mounting fixture (w/ 2 screws)
(3) Terminal cover
(4) 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 Cable (2m)
Adapter
Shunt resistor QCS002 | 250Q+0.1%
Relay Unit AP2MC | Converts open collector output to 2-point
contact.

Setup tool “Parameter Assistant” /USB driver can be downloadable FREE from
the Shimaden website shown as below.
http://www.shimaden.co.jp/english/support/index.html




B 2-input specification

ltem Code Specification

1. Series FP23- | Multi-function programmable controller, DIN 96 x 96 mm

DL | Universal-input, independent 2-loop control,3 event outputs

2. Basicfunctions  *1| DS | Universal-input, 2-input operation/1-output control, 3 event outputs *2

DD | Universal-input, 2-input operation/2-output control, 3 event outputs

Contact 1c, Contact rating: 240 V AC, 2.5 Alresistive load,

Y 1A/ inductive load

3. Control Qutput 1~ *2 || Current4 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 0to 10 V DC, Load current: 2 mA max.

Contact 1c, Contact rating: 240V AC 2.5 Alresistive load, 1A/
inductive load

4. Control Output 2 I- | Current4 to 20 mA DC, Load resistance: 600Q max.

P- | SSR drive voltage 12 V+1.5V DC, Load current; 30 mA max.

V- | Voltage 0to 10 V DC, Load current: 2 mA max.

00 | None

Heater Break alarm (heater
5. Heater Break alarm
3 | Gurent 30 A, CT provided) Selectable only when

(for single phase)  *3 Control Qutput 1 or2is Y
3 Heater Break alarm (heater orP

current 50 A, CT provided)

0 | None

0to 10 mV DC, Output resistance: 10Q

6. Analog Output 1

3
4 | 4t0 20 mA DC, Load resistance: 300Q max.
6 | 0to 10V DC, Load current: 2 mA max.

0 | None

0to 10 mV DC, Output resistance: 10Q

7. Analog Output 2/sensor power supply 4 t0 20 mA DC, Load resistance: 300Q max.

0to 10V DC, Load current; 2 mA max.

[ec BN o> I -l (V)

Sensor power supply 24V DC  25mA

8. External I/O control signals Standard | 0 | 4DI,5DO

(DI/DO) *4 1110DI,9DO

0 | None

3 RS-485 (not
9. Communication interface insulated)

5| RS-485

7 | RS-232C

SHIMADEN protocol/
MODBUS communication
protocol

0 | Standard firmware

10. Remarks 19

A7 Customized firmware

*1 Independent 2-loop control, 2-input operation/1-output control and 2-input operation/2-output control are all supported
in the 2-output specification.
The controller is shipped with the function selected at BASIC FUNCTION set.

*2 In a 2-input operation/1-output control specification, output for control is output to Control
Output1. Select the same specification as Control Output 2 for Control Output1 .

*3 In a 2-output specification, the heater break alarm is used either of Control Output 1 or 2.
*4 When switching the start pattern No. by D1, 10 points of D1 (CODE1) are required.
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LCD Flow Chart

The following shows how to move between the LCD display screens of this device.

Screens that are always displayed

i_llon—standard 1 Screens that are displayed depending
screen | on options/setup values.

Group 0 Group 1 Group 2 Group 3
Basic screens Contrgérgéﬁgutlon Program screens GI’OUD 28 PID screens
-0 1-0 2-0 Step screens 3-0
PTN step 1% G PTN G
1 THL_{CTRL EXEC T|_,| 0t PROGRAM 1 »|PID
ouT1 Exec. Key, Start PTN, Pattern/Step, -Iﬁﬂﬂ PID and Out Limit, AT
0. 0% 0, .80 100 PN Link, FIX Time Signal 28-0
A y PTN CH
T [6Re ] sreera o1 STEP 1
SV, Time, PID No.
0-1 1-1 v 2-1 \ » Step No[J 0
UUT:) q GIN; gg °1H P(r)r: A PIDO1-0UT1
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w2 g COM F LOCAL Num. of STEP 3 Iu 120s  SF: 0.40
0.0% Start STEP - D: s
~ 0]
9 4 3-2
RN HLD Pgommz .
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0O CH2 | PTN Reps 5 D: 305
if | 5
038 PTN Loop Set [0 E 3;?001 TILY  0.0%
-3 A 4 oop Setup H H A
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0038 PID10-0UTI
2 s Ly ] v R T
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H DO1 HD[Y 2500.0
| 1= 2- 4- 3- 5-10 Ul lT | D02 LD':’—QEOOO ¢‘ + [scai]
I1-5-10- 2= 3- 3- 2 L_ D03 HD: 25000
L9-7-4-1-1-3-3 FIX MODE[Y OFF Ch —— Ty PID10 QUTILE  0.0%
Al el bl ol I XSV o ooc OQUTTH:  100.0%
FIX PID : 1 uT2L:  0.0%
FIX NOVE: EXE OUT2H: 100. 0%
lT 3-31
1-7 Zone PID1[3
FIX EV Set Point CH HYST
EVI WD  2500.0°C | PID2:
EV2 LD:  -2500.0°C Hs2:
AA 3-32
PTN ON STEPOFF CH AT Point @ 0.0°C Gy
18 vl _—__ TN Time: 00h00nT 1
FIX DO Set Point GHI OFF STEP: OFF
D01 HD¥  2500.0°C 1 TS10FF Time: 00h00m
| D02LD: -2500.0°C | A
LD 2500

-17 A4 30

PTN ON STEP[JOFF CH

01 ON Time: 00h0Om1
OFF STEP: OFF

[----

1-1

"FIX DO Set Point  Chy TS80FF Time: 00h00m
| 008 o 2500.0 °c 11 A
| D09 HD:  2500.0 °C

v

2-0

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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Group 4
Event/D0 screens

40

Group 5

DI/Option screens

Group 6

Control output screens

Group 7

Unit/Range screens

Group 8

Lock screens

EV1 Log WD[JOR

MD: LOGIC ~ ACT:N.O.
SRC1:None  Gatel:BUF
SRC2:None  Gate2: INV

4-4
EV2 CH1

MD[IDEV Low ACT:N.0.
DF 2.0°C IH:OFF
DLY: OFF

cHt

MD:  None ACT:N. 0.

]
D:  None ACT:N.0,

D04 Time: OFF
WDIILOGIC  ACT:N.O.
SRG: None
Log MD: Timer

4-10 ¢ T
D05 Dt
D None ACT:N. 0.

5-8

—

S |
5-5 t
i_AoWDu

hot_L 0.0°C
| Aot _H:  800.0°C
| I —_d
5-6 {f
i‘AoﬁDu

Ao2_L 0.0°C
| Ao2_H 800.0°C |
- —_
5-7 T
Heater [ 0.0A 1
| HBAY OFF
| HLA: OFF |

LHBM: Look 1

| OM PROT (3 SHIMADEN
ADDR: 1

| 8ps

i_COM CTRL[J STX_ETX_CR
BCC:ADD

ure_

9600 |

i_D“Ti" WNRTECH1 - Reverse
DI2: None  :CHI | 0.0%
|DI3: Nome  :CHI | 0.0%
LD14: None —CHT _ 30s
53

i_DIS_ None ™ TgOHT — ) Rate Limiter
DI6: None  :CHI ourt3 oFF
IDI7: Nome  :CHI | 0UT2:  OFF
LDI8: None  cCHI __

5-4

DIT: None [JCHT — A\
IDIWO None CH1 6-0

PV Biasd 0.0 Cy
PV Filter: OFF 1

7
RANGE[J06 (K3) Cy
So LT 0oc 1
Sc_HF 800.0°C
UNIT:°C DPT XXXX. X

- W1
Figure[INormal CH
CJ Internal 1

-0 -0 7-0 -0
EVENT/DO ,[DI/OPTION ,CTRL OUT ,|UNIT/RANGE S|LOCK <o %
o et e
A A T A
7ollm AT »: P A
Eg; §v§ése (_16,_RTD_input ) ook @ o
o 4 IR COM: ON

[ 2in 2out 2loop ]

SV Limit L3
SV Limit_H

0.0 °C Gy
800.0°c |

8-3

=7

Time Unit[3H/M
PRG. Wait
S0 Mode : HLD
POWER ON

00h00m

RESET

8-4

=it

[ADV Mode[d Step
JADV Time

00h00m

=[7

8-5
cH1 PINX 10 / 20
A\ 4
8-0
(mV, V input )
7-1

PV Bias@ 0.0 Gy
PV Filter: OFF 1
PV Slope

1.000

-2
RANGE [384 (0~5V) Cy
Sc_L: 0.0% 1
Sc_H:  100.0%

UNIT:% DPT

7-3 l w
S0.Root[d  OFF CIH

74

PO ON Cy
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1 INSTALLATION & WIRING 1

1 INSTALLATION & WIRING

1-1 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

*

*

1-2 External Dimensions and Panel Cutout

1
96 11, 100 91.6

96

Luuuuuuuuuu\[

geEe000

B External dimensions

112
100

U

an!

with terminal cover
Unit: mm

(L)t | | i | it

a
=TT e e =]

H
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Panel cutout dimensions and space for gang mounting

130 0r more

130 or more

02%°

Unit: mm

1-3  Mounting

ANy 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.

Mounting fixture

FP23

sy

Mounting fixture
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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)

58 [ | 1 []

o | L[]
— i =

21
O————Qf S
30 2-93.5
40
Unit: mm

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

I
= AN
N2
B12
FarY m Lo
2-M3 depth 4| R
30 ©
40

Unit: mm
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1-5 Rear Terminal Arrangement Diagrams

FP2321-02

__ R . AMD
Hn EI| | SG DO-COM m 005 45 E4OVAC~

A-output 1 !

) 50/60Hz 22VA
 RES 0@ o el B
W8] P[] ooz {25 vos ]

A-output 2 )

' outPuT2 [{15F— o3 [{26] po o [{37]

1420mA DC
TN5] mkeBCiel; | ooe [@7] ois 38 —{29) oureut+

“ . DO 5 pie 39 ﬁgﬂvgq
1 2° K 4 512UR somAy
INPUT 1 D'”— pi7 WAO) olmﬂ:\c
piz 30| ois Y41 —52)  com
|_{ o3 N31| oo 42| to6[53Y 1azatv ac
mvln_c- .. DI 4 m DI10 '°/1A2E4¥3AC
oicon_ )33]ovcom 4] Lob{55)] radati ac

MADE IN JAPAN
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INSTALLATION & WIRING

Terminal Terminal e
Symbol Description Symbol Description
No No.
1 + | Analog output 1 §§ B:;
2 - | (optional) 31 o3 | Extemal control output D1
3 + | Analog output 2 or Sensor . Dl ('standard )
4 - .
Power Supply (optional) 3 COM
5 + Heater break alarm CT input 34 DOG
6 - | (optional) 35 DO7 External control output DO
mV Open collector output
8 ¥ ’ 3 bos (optional )
10 ) Thermocouple 37 DOY p
. . input 38 | Db
39 DI6
10 B | RTDinput Input 1 o | o
11 B 41 DI8 External input DI5 to DI10
(optional )
TV mAnput 2 | Do
10 - 43 | DHO
45 Power supply 44 CoM
46 N 12 | sG iy .
47 Grounding ( internal shorting 13 SD+ Communication function
48 across terminals ) 14 rp. | (optional)
49| COM+ 15 | COM+
50 NO- | Control output 1 16 NO- Contlrol output 2
51 NC 17 NC (optional )
52 COM
53 EV1 | Eventoutput EV 19 LY
54 EV2 | (standard) 21 | Thermocouple
55 EV3 input
23 COM 19 A
24 | DO1 21 B | RTDinput Input 2
External Darlington 29 B
25 boz control output
18 + .
26 DO3 output DO oy V, mAinput
27 DO4 Open -
(standard )
28 | DO5 collector A receiving resistor of 1/2W 250Q 0.1%
output is attached across input terminals (7-10)
for use for the 0 to 20mA, and 4 to
20mA inputs.
Note

Make sure that the input wiring is the shortest in case Input 1 and Input 2 share the same
ground line. Otherwise, PV display accuracy might be affected.




1 INSTALLATION & WIRING

1-6

Wiring

e To prevent electric shock, always turn off and disconnect this device
from the power supply before starting wiring.

e 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 100Q 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.

make wiring shortest

Noise filter Fp23
100-240V AC
100-240v AC |IN  OUT 50,/60Hz

Earth

Recommended filter: RSEL-2003W from TDK
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2 NAMES & FUNCTIONS OF PARTS ON FRONT

PANEL

If the instrument is 2-loop specification, it has three kinds of display mode. The display
mode can be switched to another by pressing key on the front panel.

® LED indicators > o g o v . @® PV display
BHEEE
N LBBEE
O« ® Infrared Interface
@ LCD display > D
@@ @@es @ Fronthpanel key
oz sumanen switches

OPV display

For 2-loop;

Display mode 1: Displays the current measured value (PV) or an error message of CH1.
Display mode 2: Displays the current measured value (PV) or an error message of CH2.
Display mode 3: Displays the current measured value (PV) or an error message of CH1.
For other than 2-loop;

Displays the measured value (PV) or an error message.

@SV display

For 2-loop;

Display mode 1: Displays the target set value (SV) of CH1.

Display mode 2: Displays the target set value (SV) of CH2.

Display mode 3: Displays the current measured value (PV) of CH2.
For other than 2-loop;

Displays the target set value (SV).

Note

¢+ When it is under Display mode 1, CH1 PV value is shown on the PV display, and
CH1 SV value is shown on the SV display.

+ Display mode 2 or 3 is only for 2-loop (Independent 2-channel) specification.
When it is under Display mode 2 (when CH2 lamp lights), CH2 PV value is shown
on the PV display, and CH2 SV value is shown on the SV display. When it is under
Display mode 3 (when PV lamp lights), CH1 PV value is shown on the PV display,
and CH2 PV value is shown on the SV display.

+ For details, see “15-1 Flow of Basic Screen under 2-loop Specification”
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®LCD display (21 characters x 4 lines, max.)

For 2-loop, the following “CH1” information is displayed under Display mode 1 or 3, and
the following “CHZ2” information is displayed under Display mode 2.

Pattern/step No. display
Displays the pattern/step No. in the Program mode.

In the FIX mode, "F" is displayed at the PTN field and "- - -" is displayed at the STEP
field.

"---"at the STEP field goes out during control execution (RUN) in the FIX mode.
Output (OUT) display
The control output value is displayed by a numerical value and a bar graph as a
percentage (%).
Channel (CH1 or CH2)
Displays the current channel for the data as one of the parameter values (2-loop
specification only).
IN1/IN2 PV
Displays the PV values of INPUT1/INPUT2 (2-input specification only).

CH1/CH2 actions
Displays the actions of the channel that is not displayed on LED indicators. (2-loop
specification only).
Program monitor display
Displays the program status monitor.
Remaining step time display
Displays the remaining step time during program operation.
Pattern graph display
Displays the pattern (step) graph during program operation.
Screen title display
Displays the screen group title in the respective screen group top screen.

Setup parameter display
Parameters can be selected and displayed by front key operation.
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@Front panel key switches

(Display key)
(Group key)

CRN

m
p
3

%)
=
v

-
=

>l E

(Screen key)

(Parameter key)

(Shift key)
(Down key)
(Up key)
(Entry key)
(Step key)

(Pattern key)

Displays the basic screen. Switches three Display mode.

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.
Resisters data or parameter numerical values.

At a reset, increments the start step No. in the basic screen.
ENT| must be pressed to resister.)

At a reset, increments the start pattern No. in the basic screen.
must be pressed to resister.)

The following key combination operations are available in screens from 0-1 to 0-7.

+ : Hold (HLD) operation
+ : Advance (ADV) operation
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®LED indicators

RUN HLD MAN

® LED indicators

AT

FIX EV1 EV2 EV3 D01 D02 D03 D04 D05 EXT COM

PROGC

- / 1 PV display

T | +—
ouTZ

3 LCD display —

gggggf’ -
T o

g: ® |Infrared Interface
|~

Front I

—~ ront pane
.....-,!.@ @ key switches

Note that for 2-loop specification, each RUN, HLD, MAN, FIX, EXT, AT lamp shows
different channel information depending on the Display mode.

For 2-loop;

Display mode 1: Displays the action status of CH1.
Display mode 2: Displays the action status of CH2.
Display mode 3: Displays the action status of CH1.
For other than 2-loop;

Displays the action status.

B Status lamps
RUN green

HLD green

MAN green

FIX green

EV1 orange
EV2 orange
EV3 orange
DO1 orange
DO2 orange
DO3 orange
DO4 orange
DO5 orange
EXT green

COM green
AT  green

Lights during control is being executed. Blinks during program
start delay time (PRG.Wait).

Lights when the program is paused in Program mode. Blinks
when the pause has caused by an input error in the Program
mode or in the Fix mode.

Blinks when control output is set to manual operation (MAN).
Lights in the FIX mode.

Lights during EV1 action.

Lights during EV2 action.

Lights during EV3 action.

Lights during DO1 action.

Lights during DO2 action.

Lights during DO3 action.

Lights during DO4 action.

Lights during DOS5 action.

Lights when start pattern No. selection (PTN2bit, PTN3bit,
PTN4bit, PTN5bit) are set to DI5 to DI8.

Lights during communication (COM) mode.

Lights during auto tuning standby. Blinks during auto tuning
execution.
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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
1is 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.

B Monitor lamps

CH2 green  Lights when CH2 PV/SV values are displayed on PV/SV display
respectively.

PV  green Lights when CH2 PV value is displayed on SV display.
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3 BASIC OPERATIONS

31 Power ON

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

When the FP23 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.

+| FP23 PROG. o T o
CONTROLLER e I(O type is displayed.
The figure shows a thermocouple (TC) set for
o Input 1 and Input2, SSR drive voltage (P) set for
@ éﬂwz Tﬁ Output 1, and voltage output (V) set for Output 2.
ur2: v

® The installation status of option functions is
displayed.
The figure shows that Analog Output 1, Analog
Output 2 and the communication function are
installed (YES), DI (10 points) and DO (9 points)

AOT :YES  DI/DO:YES
(3)| A02 :YES DO :NO
COM :YES  HB :YES
SPS @ NO

PN
1

ouTt
0. 0%

are installed (YES), and the heater break alarm
are installed (YES), and SPS (sensor power
supply) is not available (NO).

@ Basic screen (Monitor Group top screen)

The figure shows that Output 1 of PTN1 CH1 is
0% in a 2-loop (2-channel) specification.

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

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 9




14

3 BASIC OPERATIONS

3-2 Switching LCD Screen Display and Moving the Cursor

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

Next

screen
OFm 5 ; 1@ [CRLEXEC 7 @ [P dfssTay
»| outt 0 50 1007 |Execkey. statPTN [T » [PID and Out Limit, AT|—
00% | """ T[GRP]|PTN Link, FIX GRP @
sl @ 1
PIDO1- OUT1
P@ 30% MR: 0.0%
® To display the basic screen Lo T2 SF040
DISP |
Press the key. ! g ®
@ To switch the display between screen groups oo oon] | [GRP
Press the key to successively switch QuIH: 1000%) |
screen group top screens. QUT2H : _100.0%
® To switch setup screens within groups l @
Press the [SCRN| key to successively switch screens. PIDO oumlz} 00%
OUT1HI4 100.0%
@ To move the cursor in a screen 83% 10%%//
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.
(2) CH1, CH2: Switching channels
This is about the operation sequence for 2-loop operation.
N\
AT OFF Displayed under reversed mode and blinking
MAN :  OFF 1

STBY@ ON

Press key for moving the cursor ([3: blinking) to CH and select channel with _4A |
V] keys. Press for switching channels, and the contents for the selected channel
will be displayed on the screen.

After having made the above-mentioned operations under the 2-loop specification,
you will find the CH Number of the PV displayed on the basic screen (Group 0)
when you return to the basic screen by pressing the key or the like.

And then the screen display will change to the one for the switched channel.
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3-3 Changing and Registering Data

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

(1) Entering numerical values

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

2. Pressthe _«] or LY |, _A | keys. The smallest digit of the numerical value
blinks.

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

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

B Changing a numerical value setting (example)

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

PIDO1-0UTT
@ |PE 3.0% MR: 0.0% ® To move between screens
l;f 1%83 SF:0.40 Press the key three times in the initial
' 2 screen to display the top screen of the PID
l screen (group 3).
PIDOT-0UT] Next, press the key once.
® P: 3.0% MR: 0.0%
ID 120s  SF: 0.40 @ To move the cursor from P to |
D: _ 30s Press the key once to move the blinking
l < cursor ( » )to I
PID0O1-0UTI ® To make the | numerical value blink and
@ [Py 300 MR- 0. O move to the 10’s digit
ID 1M0s  SF: 0.40
D 30s Press the [ €| key twice to move the blinking
l v] cursor to the 10’s digit.
PIDO1-0UT1 @ To change the numerical value of the 10’s
@ P:3.0%  MR: 0.0% digitto 0
é!} 1[28: S+ 0.40 Press the Y_] key to change the display from
ll2ll to “0"_
ENT
5TD0T=0UT] ® To fix and register the setting
® [P 3.0% MR- 0.0% Press the key to fix the new setting.
IO 100s SF: 0.40
D: 30s
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(2)

Selecting setup items

The settings of parameters marked by a T key mark cannot be changed.

1.

2.

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

Change the parameter settings by the [V ] or[A] key, check the setting,
and press the key to fix and register settings. The character stops
blinking.

B Selecting a parameter (example)

The following shows the procedure for changing control output to manual in the RUN

mode.
AT @ OFF G, ® To move between screens
@ géu ? ESEAL 1 Press the key once in the initial screen to
display the top screen of the execution screen
i (group 1).
— = o Next, press the key once.
MAN [ OFF 1
@ COM g LOCAL @ To move the cursor from AT to MAN
Press the key once to move the blinking
l (a] cursor (D) to MAN.
AT :  OFF G, ]
3 | T mm 1 ® To change the MAN setting from OFF to ON
CoM T LOCAL Press the LA | key to change the display from
OFF to ON.
l ENT
AT T  OFF Gl @ To fix and register the setting
@ %\u l;, EgCAL 1 Press the key to fix the new setting.
In this case, Auto Tuning can no longer be

executed, and the key mark is displayed.
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4 CONTROL MODES & FUNCTION BLOCKS

4-1 Control Modes

The FP23 has two control modes.

They are the "Program mode" for performing program operation, and the "FIX mode" for
performing fixed value control.

The following illustrates how to move between the two modes.

Fixed value control
execution (RUN)

Program control
execution (RUN)

@
FIX mode Program mode

(T T T T T T T T T T T T | T T T T T T T T T T
| L |
| | |
' | Reset (RST) state | fi Reset(RST)state | Factory Default
} } } : Indicates mode when the device
! \ ! I is powered ON for the first time.
| ® L ® !
| | } |

I |
| | | |

| I
! | ! |
| | | |
! | ! |
! I ! |

1. The control mode is switched by the FIX mode ON/OFF settings in the FIX
MODE screen (No.1 to 6). The Mode switches to the FIX (fixed value) mode
when ON is set, and to the Program mode when OFF is set.

2. Switch RST/RUN by the + keys.

4-2 Reset State

The FP23 does not execute control when it is in a Reset State in both the Program
mode and the FIX mode.

Note, however, that output at reset can be set in advance.

For details, see "8-4(2) Output at reset.”

Also, when the operation modes shown in the next page are assigned to EVENT/DO,
EVENT/DO are not output in a reset state.

EVENT/DO operation modes that are not output in a reset state

Type Action Type Action
DEV Hi Higher limit deviation DEV In Inside higher/lower limit deviation
DEV Low | Lower limit deviation PV Hi PV higher limit absolute value
DEV Out | Outside higher/lower limit deviation| | PV Low | PV lower limit absolute value
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Program Functions

Up to 20 steps x 20 patterns can be stored to memory on this device.
Steps can be freely assigned as long as the total number of steps to assign to each
pattern is within 400 steps.

For example, when you have completely used up the steps, set the number of steps
allocated to pattern 20 to 0 (20 to 0), and change the number of steps in pattern 1 to 40
(20 to 40) as shown in the following example.

In this case, pattern 20 cannot be used in the program.

TN G PT
20 1 0
Num. of STEP@ M@
Start STEP 1

P

2-1

The FP23 is also installed with various program setup functions such as the
pattern link function, pattern execution function, and step loop function.
The following briefly introduces these functions.

Pattern link function

Each of the patterns can be linked.
The pattern link can be set in any order.
Linking is not performed when the pattern link is set to 0.

1-3

1-

4 -5
PTN Link Reps. T o 5thd 0 9th: 0 G T3thd 0 17th: 0 G
Link Format 1 6th: 0 10th: 0 1 14th: 0 18th: 0 1
1stl@ 3 3rd: 4 7th: 0 11th: 0 15th: 0 19th: 0
2nd: 1 4th: 6 8th: 0 12th: 0 16th: 0 20th: 0
B Pattern link execution function
Linked patterns can be executed repeatedly 1 to 9999 times.
1-3
PTN Link Repsld 2 Y
Link Format 1
1st: 3 rd: 4
2nd: 1 4th: 6
Pattern link
/
7
Pattern 3 Pattern 1 Pattern 4 Pattern 6
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B Pattern execution function
Any pattern can be executed repeatedly 1 to 9999 times

B Step loop function
Any step can be executed repeatedly 1 to 9999 times.

2-3

PTN
01

End
Reps

Loop Setup G4
Startﬁ % 1

2

Between steps 2to 5

PTN G
01 1
Start SV: 0. 09
PIN RepsO 2
Pattern 1 /\
z
. ——
—
Step 1 Step 2 Step 3 Step 4

Y

/
D
e D
—
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
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4-4 CONTROL FUNCTION BLOCK DIAGRAMS

(1) 1-input, 1-output/2-output

‘ 1-input Specification Function Block Diagram ‘

Infrared
communications
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- 7 > | communications|
/" Dlinput Dl input ( Heaterbreak "
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PV N A A CTTT !
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selection (lock/real) |
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Square root Decimal
extraction point
operation selection
I Programoperation F1Xoperation
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; ]
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I
PV filter ‘ FIX MOVE (tracking) operation ‘
\
‘ RUN/RST switching }—
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‘ ‘ | | ‘ | | |
| | | | |
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_ ) Protocol
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(2) 2-input, 1-output/2-output
‘ 2-input Operation Specification Function Block Diagram ‘
usB Infrared

\

-

input

-
/ D
N
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Linear input

Sensor input
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PV1 input and
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| |Pattern selection

‘ Program pattern selection ‘

T

@

DI assignments

Program operation

FIX operation

SV limit

SV limit
I I

Program operation /
FIX operation switching

PV2 filter

PV2 slope

bias PV2 bias

‘ FIX MOVE (tracking) operation ‘

‘ RUN/RST switching

2 input operation

Execution PV

Execution SV

- ~
( Heater break
~ E’Tfpit ~

Alarm mode i
(lock/real) |

Communications
adapter

N

Infrared
communications

SHIMADEN
protocol

Processing of computations, front panel infrared communications

|

Characteristics
switching

‘ ‘Output at error ‘ ‘

Rate-of-change
limiter

‘Output at reset

Output limiter

DI
assignments

PID,

Auto/manual
switching

computations

EV, DO type

L

[ttt Ao .
| Analog outputi
Itype selection}
|

Alarm
event

Status, HB
computations

DI
assignments

upuz | | s | e e
time signal |
Control
"""""" ; ‘Standby actior* \
operation

control

Delay time

Logic operation[~
timers/counters

Y.P

Proportional
cycle

~ Control
\  Output2 s

Output characteristics
NO, NC

EV, DO output

~ T ~
¢/ Analog \
\ Outputt

T
|
|

V= Lo 1

Analog output i
type selection |

/ - Analog -
. Output2

r n "

I Communication |
! Conditions !
! selection !

! Protocol |
I selection |
i SHIMADEN/ !
! |

Rs-232¢/ !
' Rs485 |
- _—
- ~
Serial
\communication/



22 4 CONTROL MODES & FUNCTION BLOCKS

(3) 2-input, 2-output, Independent 2-channel

2-input, 2-outout 2-channel Operation Specification Function Block Diagram

uss Infra
e communications
&—— adapter

- T T~ JE—
~
@ /\ otineet /\ @ ( s break\J e
-~ 7\ — . CTinput _ communication
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External CJ confiqoraton CH1 Program operation| | _oPeration CH2 Program operation| | _Operation
linearization
—my

ith CH1 si -
i with CH1 side CH1 SV limit CH1 SV limit CH2 SV limit CH2 SV limit
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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 following programming procedures.

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 "18. 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. 1/0O Settings
For details, see "Chapter 7."

3. 1/O Auxiliary Settings
For details, see "Chapter 8."

4. Program Settings
Make "program initial settings," "step-related settings," "pattern-related
settings," "pattern link-related settings," and "settings before program
operation."
For details, see "Chapter 9."

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



24

5 SETUP

6. PID Setting
For details, see "Chapter 11."

7. EVENT & DO Settings
For details, see "Chapter 12."

8. Option Settings (DI, AO, HB, COM,)
For details, see "Chapter 13."

9. Key Lock Setting
When setup of parameters are completed, set the key lock as necessary to
prevent inadvertent operation.
For details, see "Chapter 14."

10. Monitoring, Executing & Stopping Operation
For details, see "Chapter 15."

11. Operations During Control
For details, see "Chapter 16."
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6 OUTPUT SPECIFICATION & KEY LOCK

Perform the following as necessary.

This controller is delivered with the operation mode(s) (specification(s)) which you
specified. However, you may modify the operation mode by making some operations on
the screen(s) even after purchase and delivery.

6-1 Selection of operation mode under 2-input specification

Ay Caution

+ On the 2-input specification model, all parameters will be initialized by
the change of operation mode explained in this section. For this reason,
configuration of parameters is required after the operation mode is
changed.

Here, functions and setup of this device with 2-input operation mode are described. This
operation mode is related to the fundamental part of the basic control. Thus, you are
requested and advised to make sure you thoroughly understand the contents of this
description. Please be aware also that the operation sequence is intentionally made
complicated to avoid unnecessary settings and/or changes being made.

(1) Operation mode under 2-input, 2-output specification
There are 3 types of 2-input operation modes as follow:

B 2-input operation (1-loop): DS, DD (Model code)

Make control action with an SV by processing of computation on 2 inputs.

The input operation may be chosen from among 4 methods, i.e. PV Max. value
(MAX), PV Min. value (MIN), PV average value (AVE) and PV deviation value
(DIV). The result is indicated as PV display.

(1) In 1-output specification, only OUT1 is operable and OUT2 is disabled.

(2) In 2-output specification, this is operated as a controller of 1-loop and
2-output.
Outputs may be combined as follows: Reverse + Reverse, Direct + Direct,
Reverse + Direct. Therefore the controller may be used for 2-stage
heating/2-stage cooling, heating/cooling, etc.

B 2-input, 2-output (2-loop): DL (Model code)

This mode is for using the channels (CH1: Input1 - OUT1, CH2: Input 2 —
OUT?2) as independents. This device works as 2 controllers.
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B  1-Input

(2)

This device works as an ordinary 1-input (1-loop) controller and Input 2 will be
disabled.

(1) In 1-output specification, only OUT1 is operable, and OUT2 is disabled.

(2) In 2-output specification, this is operated as a controller of 1-loop and
2-output.
Outputs may be combined as follows: Reverse + Reverse, Direct + Direct,
Reverse + Direct. Therefore the controller may be used for 2-stage
heating/2-stage cooling, heating/cooling, etc.

Setting of Operation Mode under 2-Input Specification

Release the key lock if the key is locked.

For operation for releasing the key lock, see "6-2 Releasing the Key Lock."
Put the control action of the controller on reset (RST).

For using this device under 2-loop specification, put both CH1 and CH2 on
reset.

For details on control reset operation, see "4-1 Control Modes".

. Access to the operation mode setup screen.

Call up the top screen of Lock, etc. Screen Group (group 8) from the basic screen by
pressing the key several times.

4. Now, press the [ €] key for at least 3 seconds by holding the key.

8-0
LOCK CH On the LCD screen, a warning will be indicated, and
Key Lock :,c'“mit ] setup parameters in the following table will be
Time Unit, ADV_Mode displayed on the PV/SV display.
l +[A]
WARNING

ALL Params.
Initialize

PV Display Operation

SV Display Mode Description
-l 2-Input Operates as a 2-input operation controller. This may
ool (1-loop) be used by switching between 1-output and 2-output.
= 2-Input Operates as 2 independent controllers.
-1 (2-loop) Covers CH1: INPUT1, OUT1 and CH2: INPUT2, OUT2.
P 1-Input Controller with 1 channel, being able to be used by

- v
[}
-~
A

(1-loop) switching between 1-output and 2-output.

- -
L)
-
[
-
[

5. Select operation mode by pressing either the [ ¥ ] or [ A | key and confirm the

registration by pressing the key. This device will restart and resume.
If you do not want to change the operation mode, go back to the top screen of Lock,
etc. Screen Group (group 8) by pressing the _ <« | key.
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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 | €4 |, ¥ | or _A | key, and press the key to
fix and register settings.

o0 Basic Screen 8o Lock, etc Screen
PTN STEP GRP
1 1 """"" >LOCK, ete )
ouT1 59 109 DISP Key Lock, SV Limit
0.0% """ Time Unit. ADV Mode

[ScR] “ [ENT | * [SCRN]

------ ->
Dotted line indicates that 8K;_OCK|} OFF GRP
the same key must be OUTPUT: Dual —
pressed more than once IR COM: ON

[ 2in 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 Setting range OFF, LOCK1, LOCK2, LOCK3
KLOCK[Z OFF Initial value OFF
OUTPUT: Dual
IR COM: ON
[ 2in 2out 1loop ]

OFF Release the key lock

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

LOCK2 Locks parameters other than SV related

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

For details on parameters that are locked, see "18 List of Parameters."
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7 1/0 SETTINGS, INFRARED COMMUNICATION

71 Output Specifications (2-output specification)

When 1-input: 1-output/2-output or 2-input operation: 1-output/2-output is selected,
output specification (OUTPUT: Single (1-output)/Dual (2- output)) will be displayed.
It will not be displayed in independent 2-channel specification and cascade
specification (2-loop control).

For example, when the 2-output specification is changed into a 1-output
specification (OUT1), the parameter value of “Dual”’ is changed into “Single”.
Control output becomes the output of OUT1 only.

Select the output mode after setting control action to the Reset State.
For details on operation to stop control, see "4-1 Control Modes."

8-1 Setting range ON, OFF
KLOCK : OFF Initial value ON
OUTPUTIZDual
IR COM: ON

[ 2in 20out 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 and number of
outputs setup screen (No. 8-1).

1in 1out 1loop
1in 2out 1loop
2in 1out 1loop
2in 2out 1loop
2in 2out 2loop

: 1-output controller

. 2-output controller

: 2-input operation/1-output controller
: 2-input operation/2-output controller
: Independent 2-channel controller
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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 Setting range ON, OFF
KLOCK : OFF Initial value ON
OUTPUT: Dual
IR COMIZ ON

[ 2in 2out 1loop ]

ON Infrared communication by S5004 is available.
OFF Infrared communication by S5004 is not available.

7-3  Measuring Range

Before performing setup, set control action to Reset State.

For details on operation to stop control, see "4-1 Control Modes."
(1) Range setting

Set the code No. to RANGE referring to the Measuring Range Code Table below.
In 2-input (1-output/2-output) operation, a single measuring range is assigned for the two

inputs.
1-2 ;
RANGEDOG (K3 o Setting range 01t019,31t058,71t0 77,81 to
Sc_LT 0.0% 1 87
URTT e UDbe xxxX Initial value 06 (K3)

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 WARNING ggm

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 "18 List of
Parameters”
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(2) Range scaling

This item is set during voltage input and current input, and cannot be set during RTD and
TC input. Set the measurement range (scaling). Sc_L is scaling of the lower limit side of
PV and Sc_H is scaling of the higher limit side of PV.

7-2

_ Settable range -19999 to 30000 digit
gﬂf& % (0;01‘]/‘(])V) C1H Measuring range Minimum span: 10 digit
Sc_H: ~ 100.0% Maximum span: 30000 digit
UNIT:%  DP: XXXX.X

Any setting within the above
ranges is possible.

(Note that Sc_L<Sc_H)

Initial value Sc_L: 0 digit,
Sc_H:1000 digit

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.

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 JWARNING

Params. Initialize "Params. Initialize
proceed? [ proceed?

+ 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 "18 List of
Parameters."
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B Measuring Range Code Table

Input Type | Sensor Type | Code | Symbol Measuring range Measuring range
B 1 01 B 0.0t0 1800.0 °C 0to 3300 °F

R 02 R 0.0 t0 1700.0 °C 003100 °F

S 03 S 0.0t0 1700.0 °C 003100 °F

K 04 K1 -100.0 t0 400.0 °C -150.0 to 750.0 °F

K 05 K2 0.0t0400.0 °C 0.0t0 750.0 °F

K 06 K3 0.0 to 800.0 °C 0.0 to 1500.0 °F

K 07 K4 0.0t0 1370.0 °C 0.0 to 2500.0 °F

K *2| 08 K5 -200.0t0 200.0 °C -300.0 t0 400.0 °F

Thermo E 09 E 0.0t0700.0 °C 0.0t0 1300.0 °F
-couple | J 10 J 0.0 t0 600.0 °C 0.0t0 1100.0 °F

T 20 1 T -200.0t0 200.0 °C -300.0 to 400.0 °F

12 N 0.0t0 1300.0 °C 0.0t0 2300.0 °F

PLII 13 PLII 0.0 t0 1300.0 °C 0.0t02300.0 -¢

PR40-20 *3| 14 | PR40-20 0.0 to 1800.0 °C 0to 3300 °F

WRe5-26 15 | WRe5-26 0.0 t0 2300.0 °C 0to 4200 °F

% u 16 U -200.0t0 200.0 °C -300.0 t0 400.0 °F
g L 17 L 0.0t0600.0 °C 0.0t0 1100.0 °F
g K *4| 18 K 10.0 to 350.0 K 10.0t0 350.0 K
AuFe-Cr *5| 19 AuFe-Cr 0.0t0350.0 K 0.0t0350.0 K

3 Pt 1 -200.0 t0 600.0 °C -300.0 to 1100.0 °F

32 Pt2 -100.00 to 100.00 °C -150.0 t0 200.0 °F

33 Pt3 -100.0 t0 300.0 °C -150.0 to 600.0 °F

34 Pt4 -60.00t0 40.00 °C -80.00 to 100.00 °F

35 Pt5 -50.00 t0 50.00 °C -60.00 to 120.00 °F

36 Pt6 -40.00 to 60.00 °C -40.00 to 140.00 °F

P00 37 Pt7 -20.00 to 80.00 °C 0.00 to 180.00 °F

RTD | (newMISIEC | 38 | pt8 6 0.000 to 30.000 °C 0.00 t0 80.00 °F

39 Pt9 0.00t0 50.00 °C 0.00to0 120.00 °F

40 Pt10 0.00 to 100.00 °C 0.00 to 200.00 °F

41 Pt11 0.00 to 200.00 °C 0.0t0400.0 °F

42 | P12 7 0.00t0 300.00 °C 0.0t0600.0 °F

43 Pt13 0.0t0300.0 °C 0.0t0600.0 °F

44 Pt14 0.0 t0 500.0 °C 0.0 t0 1000.0 °F
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Input Type| Sensor Type | Code | Symbol Measuring range Measuring range
45 JPt 1 -200.0 t0 500.0 °C -300.0 t0 900.0 °F
46 JPt2 -100.00 to 100.00 °C -150.0t0 200.0 °F
47 JPt3 -100.0 t0 300.0 °C -150.0t0 600.0 °F
48 JPt4 -60.00 t0 40.00 °C -80.00 to 100.00 °F
49 JPt5 -50.00 t0 50.00 °C -60.00 to 120.00 °F
50 JPt6 -40.00 t0 60.00 °C -40.00 to 140.00 °F
Pt100 51 JPt7 -20.00 t0 80.00 °C 0.00 to 180.00 °F
RTD | (od)JISNEC | 52 | ptg 6|  0.000t030.000 °C 0.00 to 80.00 °F
53 JPt9 0.00t0 50.00 °C 0.00 to 120.00 °F
54 JPt10 0.00 t0 100.00 °C 0.00 t0 200.00 °F
55 JPt11 0.00 to 200.00 °C 0.0t0400.0 °F
c 5 |JPtH12 *7 0.00 to 300.00 °C 0.0t0600.0 °F
§' 57 | JPH3 0.0t0 300.0 °C 0.010 600.0 °F
Q::) 58 JPt14 0.0t0 500.0 °C 0.0t0900.0 °F
g 10to10mV | 71 | -10t0 10 mV
Oto 10 mV 72 | 0to10mV
01020 mV 73 | 0to20mVv | Initial value :0.0t0 100.0
Measuringrange  : Any value in the following
V?]I:?/ge 0to 50 mV 74 | 0to50mV ranges can be set by the
(MV) | 10t050mv | 75 | 10t050mV scaling function.
0to100mV | 76 | 0to100 mV| Scaling range :-19999 to 30000 digit
-100to100mvV | 77 iy Scale over occurs when the input measured value
o1V &1 101V exceeds 32000.
Oto1V 82 Oto1V
0to2V 83 0to2V | When used with 0 to 20 mA, 4 to 20 mA current
Voltage input, select either of measuring range codes 84 and
V) OtoSV 84 OtoSV 85, and attach a shunt resistor of 1/2W, 250Q+0.1%
TtosV 85 1105V | to the input terminals.
Oto10V 86 Oto10V
-10to 10V 87 | -10to10V
*1 : The accuracy of thermocouple B 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 : The accuracy of thermocouple K is £(0.75%FS+1K)/10.0 to 30.0K,
1(0.30%FS+1K)/30.0 to 70.0K, £(0.25%FS+1K)/70.0 to 350.0K.
*5 : The accuracy of thermocouple AuFe-Cr is £(0.25%FS+1K).
*6 : The higher limit side scale over occurs when the input measured value exceeds 32.000.
*7 : The higher limit side scale over occurs when the input measured value exceeds 320.00.
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7-4

Unit

Set the measurement unit.

7-2
RANGE: 86 (0~ 10V) Gy
Sc L: 0. 0% 1
Sc_H: 100. 0%

UNITE3%  DP:  XXXX. X

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

Only temperature (°C or °F) can be selected for RTD or TC input.
When the unit is changed in the above screen, the following confirmation message wiill
be displayed at TC and RTD input. At voltage or current input, this warning message wiill

not be displayed.

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

will be changed.

WARNING

Params. Initialize
proceed?

WARNING

Params. Initialize
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 "18 List of

Parameters."
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7-5 Decimal Point Position

(1) Decimal point position

This item can be set during voltage input, and cannot be set during RTD and TC input.
Set the decimal point position for PV display.

1-2 Setti
etting range XXXX.X tO X.XXXX
EANGIEg 71 (—100~010/0mV) “11* niti Ig | g
G_1: - 0% nitial value XXXX.X
Sc_H: 100.0%
UNTT:% DPY XXXX. X

(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 .
FiguredNormal T Setting range Normal, Short

cJ “Internal 1 Initial value Normal

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

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

“Figure” will be changed.

WARNING JWARNING

Params. Initialize "lParams. Initialize
proceed? [ proceed?

+ When the lowest digit is changed, the above warning message will be
displayed, and parameters will be initialized.
For details on parameters that are initialized, see "18 List of
Parameters."




36 7 1/O SETTINGS, INFRARED COMMUNICATION

7-6  Cold Junction Compensation

(1) Thermocouple cold junction compensation

Set whether to perform cold junction compensation during TC input internally
or externally.

Normally, set to internal compensation. Set to external compensation when greater
accuracy is required.

1-3 ;
FreuT e NoTma T Setting range Internal, External

CJ Qinternal 1 Initial value Internal
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8 1/0 AUXILIARY SETTINGS

8-1 Setup of 2-Input Operation

This is setup under 2-Input Operation Specification (1-loop).
This is a function for making operations for obtaining deviation, maximum, minimum,
average, etc., between 2 inputs and then places the results in PV value.

o Operation In the setting only for 2-input operation
| . . .
Filter Deviation specification, set operation and process for
Input 1 Slope Max. scaleover.
i PV . .

. m}age This may also process bias, filter and slope

Ei'ﬁ:r PV1 for each of 2 inputs before processing
Input 2 Slope computing operation.

(1) Selection of PV Mode

This is the 2-input operation setting screen.
Select the operation method for obtaining PV value to be used in control action.
This operation is to be conducted after putting the control action on reset state.

il Setting range MAX, MIN, AVE, DEV, PV
2-IN (Func) o
PV MODEI} DEV Initial value DEV
DEV Sc_ LT -800.0°C
DEV Sc_HT  800.0°C
MAX Max. value Use larger input value as PV value.
MIN Min. value Use smaller input value as PV value.
AVE Average value Use average value of input values as PV value.
DEV Deviation value Use (Input 1 - Input 2) as PV value.
PV Use PV1 (after making computation of Bias, Filter and

Slope of Input 1) as PV value.

(2) Process when scaleover occurs

Set process to be taken when any PV scaleover occurs in 2-input operation.
This parameter may not be set when PV_MODE is set to DEV or PV.

7-1
2—IN (Func) Setting range 0,1
PV_MODE: AVE Initial value 0
SO_MODE[R 0
0 Proceed with control action with a PV value falling within the scale range if an

input falls to scaleover, but the other input is within the scale. This is applicable
only if MAX, MIN or AVE is selected.

1 If any inputs fall to scaleover, follow the scaleover process set in this setting
procedure.
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(3) Bias, filter and slope
Set bias, filter and slope for each of inputs 1 and 2.

1 1
INPU I

meinvinv |
<<<<<TOw

1
ias[d
i e
| e

wTmoo—
o —o
oo
oMo

s
ter:
p

E
- 1.00

For details, see “8-2 PV compensation value”.

8-2 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

> T Setting range -10000 to 10000 digit
e 1
e

Initial value 0 digit

woo| I
=<<|
1% Saal-"]
coo
oMo

o — o

r:

s
t F
pe: 1.00

(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.

1

Setting range OFF, 1t0 100 s
Initial value OFF

— =)

o r3

e
e: 1.

wouo|l
<<
[Z3al=-]
o—m.
coo
omo

ias
i1t F
lop 0

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.

1

Setting range 0.500 to 1.500

G
1 Initial value 1.000

w-ouo|l
=<<[
[Z3al=-]
o —o
T+
coo
o
omo

% 10

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

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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8-3 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.

1-3 .
SO Rootd OFF on Setting range ON, OFF
1 Initial value OFF
(2) Low cut

This item functions only when the square root extraction operation function is enabled.
Low cut processing is performed on the input before square root extraction operation is
performed.

1-3 . o
SQ. Root_ ON T S?t.tmg range 0.0t05.0%
Low Cutl 1.0% 1 Initial value 1.0%

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.

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

100 %

PV resulting from
square root extraction

o
X

0 0/0 Input 100 %
Low cut
0.0 to 5.0%
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8-4  Control Output

(1) Action characteristics

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

Setting range Reverse, Direct
Initial value Reverse

O Mm 2o >
[ <=oVWnO

| 20— —
o o=
0 ===2n

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 reset
Use this item to maintain control output at a fixed value in a reset state.

61 , .
5T Qgh} Rege{);e Setting range 0.0 to 100.0%
. iti o
ERRe 0 o4 Initial value 0.0%
CYC: 30s
Note

¢ In ON-OFF control (P=OFF), when output at reset is set to 50% or more, the actual
output at reset becomes 100%.
When output at reset is set to 49.9% or less, the actual output at error becomes 0%.
+ Output at reset is maintained without being affected by whether or not an error has
occurred.

(3) Output at error
Set the value to be output when an error occurs.

6-1 i o
ST éﬂ Reée{);e Setting range 0.0 to 100.0%
. . 11 o
FRR 0 08 Initial value 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 reset becomes 100%.
When output at reset is set to 49.9% or less, the actual output at error becomes
0%.

+ Output at reset is given priority when an error has occurred at Reset State.
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(4) Proportional cycle time

Set the proportional cycle time.
This setting item is for the contact and SSR drive voltage output specification.
The screen is not displayed in the case of the current and voltage output specification.

61 :
OUT1 ACT: Reverse Setting range 110 120s
I Initial value 30s: Contact output (Y)
cyc 305 3s: SSRdrive output (P)
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.

A TN ReveTee Setting range Initial value
Egg 8 : 832 ACT :Reverse, Direct Direct (in 1-loop)
CYC: 30s Reverse (in 2-loop)
RST :0.0 to 100.0% 0.0%
ERR :0.0 to 100.0% 0.0%
CYC :1to 120s Contact output (Y) 30s

SSR drive output (P) 3s

8-5 Setting the Ten-Segment Linearizer Approximation

(1) Enabling ten-segment linearizer approximation

This function performs linearization based upon ten-segment approximation when the
PV input is a non-linear signal.

This item is set during voltage input and current input.

The screen is not displayed during RTD and TC input.

14 ,
P OFF Setting range ON, OFF
Initial value OFF

— £
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(2) Setting input points
Set the input points in the case of ten-segment linearizer approximation input. Set PV
display value (B) to PV input value (A).
When the value of B is smaller than the value of the previous A, values of B from then
onwards are invalid.

14 — r Up to 11 points can be set. 11 points (B1 to B11) can
' 1 be set for PV display (%) on PV 11 inputs (A1 to A11).
A }I} 9. 00 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.
z This item is set during voltage input and current input.
The screen is not displayed during RTD and TC input.
7-9
é} 8'2 8j 8833 qf Setting range An, Bn: -5.00 to 105.00%
AT 0. 00 Initial value An, Bn: 0.00%

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
71— ms5

Al= 0.00%
Bi= 0.00%
A2= 20.00%
B2= 10.00%
A3= 40.00%
B3= 25.00%
50 Ad=70.00%

B4= 80.00%

A5= 90.00%

B5= 95.50%
B3=25 A6=100.00%
B6=100.00%

B4=80

PV display %

B2=10
0 B1=0
Al=0  A2=20 A3=40 M=70 A5=80 A6=100

0 50 100

PV input %

+ Set so that the relationship An < A(n+1) is satisfied.
When the relationship becomes An > A(n+1), A(n+1) onwards becomes
invalid.
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8-6 Limiters

(1) Output rate-of-change limiter

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

The rate-of-change limiter can be set to each of Output 1 (OUT1) and Output 2 (OUT2 is
displayed only in the 2-output specification device).

g | Setting range

OUT1, OUT2: OFF, 0.1 to 100.0 %/s
Initial value

OuUT1, OUT2: OFF

er

T

mi
OF
OF

coo|l
cc o
—\—®

L
13
2

(2) SV limiter

The SV limit is used to prevent a wrongful setting. Set the lower limit value and higher
limit value of the SV value setting range.

8-2 Setting range Within measuring range
SV L L 0.0c G L -y
SV LIM:H" 800. 0°§ 1 (SV Limit L<SV Limit H)
Initial value
SV Limit_L Lower limit value of measuring
range
SV Limit_H Higher limit value of measuring
range

If the preset SV value (FIX SV, Start SV, STEP SV) exceeds the SV limit, the SV value
will be displayed inverted in white as shown below, and the SV value will be replaced
internally with the limiter value, and the limit-cut SV value will be displayed on the SV
display.

Ex) When FIX SV value is set to 400.0°C with RANGE 04(K1) —100.0 to 400.0°C,
and then SV Limit_H is set to 350.0°C

PROGCONTROLLER
2 D08 D04 005 EXT OOM

RN HLD MAN FIX EVI EVZ EV3 DOT 002
CHZ
PV go go g&) gog

wrz SV ) o o&o of O
© 1-6
N
Fn F1X MOVE: EXE
FP23 SHIMADEN

The white-inverted section indicates limiter over.
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8-7 Compensating Control Output/Analog Output

Error that occurs in control output (at linear output) or analog output can be
compensated.

1. Release the key lock if it is applied.
For details on how to release the key lock, see "6-2 Releasing the Key Lock."

2. Set controller control action to the stop mode (reset).
In 2-loop specification, both of the CH1 and CH2 should be set to reset state.
For details on control stop operation, see "4-1 Control Modes."

3. Set the count value.
Call up the LOCK, etc. top screen (group 8) from the basic screen by the
key.
Move to the setup screen by holding down the key and pressing the
key for at least 3 seconds, and select the output to compensate by pressing the
and keys. Set the count value currently displayed on the SV display
with the [ ¥ | or A | key, and press the key to fix and register settings.

8-0

LOCK, etc i

Key Lock , SV Limit,
Time Unit, ADV_Mode

[ENT ]+ [eRe |

i Displayed when Controli
¢ Output 1 is current or:
ivoltage. H

i Displayed when Comroli
¢ Output 2 is current or:
: voltage. :

A 4

i Displayed with Analogi
¢ Output 1 or 2 (optional):
: respectively. :

LCD Display will be blank.

PV Display Description PV Display Description

"~

i |Control Output 1 lower limit value |z ¢z & = | Control Output 1 higher limit value

[
—-—-
[
=

-
"J

-
]

1. | Control Output 2 lower limit value |z 'z~ = | Control Output 2 higher limit value

oo
H {1z 71 |Analog Output 1 lower limitvalue |~ ¢z~ * |Analog Output 1 higher limit value
2= F L | Analog Output 2 lower limit value | &'z & M | Analog Output 2 higher limit value

When "0" is set, settings return to factory defaults.

4. When you have finished setting the above, press the key to return to the
LOCK, etc. screen.
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9 PROGRAM SETTINGS

9-1 Program Initial Settings

(1) Time unit

Set the unit of time that is currently used in various items such as step time or time signal.
Set control action to Reset State before performing this operation.

8-3 )
T T phwne. HM
S0 Mode  : HLD " Initial value H/M
POWER ON RESET

H/M hours/minutes

M/S minutes/seconds

(2) Program start delay time

The delay time until start of program control execution can be set.

The time unit is fixed to H/M.

The RUN lamp blinks for that duration that the delay time is active after program control
execution is started.

Program control is started, and the RUN lamp lights after the preset delay time has
elapsed.

8-3 .
“gewun*ictf} %Moo q; Sét.tlng range 00h00m to 99h59m
50 HMode nopoom Initial value 00h0Om
POWER ON RESET

(3) Input error mode

Set processing when a sensor breaks or a scale over or other error occurs during
program control.

i T o Setting range HLD, RUN, RESET
EEGMgﬁét > ﬂEBOOm 1 Initial value HLD
POWER ON : RESET
HLD Sets a hold state until the device is restored from scale over or a reset is
performed. Note, however, that this differs from a regular hold state in that the
setting value of the output at error continues to be output. For details, see "8-4
(3) Output at error."
RUN Program action continues until the end of the program or a reset is input. Note,

however, that this differs from a regular RUN state in that the setting value of
the output at error continues to be output.
For details, see "8-4 (3) Output at error."

RESET Releases and resets program operation.
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(4) Power failure compensation

Set in which state of the device is to be restored when the power is turned ON again after a
power failure during program execution.

-3 YRRV % Setting range RESET, CONTINUE
ggﬁmggét ; (H)EBOOm 1 Initial value RESET
POWER ON [ RESET
RESET During Program control, the state that was active before the power
fail is not held, and the device is reset when the power is turned
ON again.

CONTINUE  During Program control, the state that was active before the power
interrupt is held. (During FIX control, the state that was active before
the power interrupt is held at all times.)

Excluding the following:

1. AT execution

2. Change in state of DI input

3. PID No. when the hysteresis of zone PID is taken into consideration

(5) Advance mode

Set the details of advance operation.
For details on advance operation, refer to "16-5 Executing Advance (ADV)

Setting range Step, Time
Initial value Step

> >0
S Of |

4
V Modeld Step
V Time: 00h0O0Om

— =]

Step  Advances the program by steps.

Time  Advances the program by time.
When there is a part that exceeds the step width time in the time set here, that
part becomes invalid, and the program advances to the start of the next step
immediately when the step width time is exceeded.

(6) Advance time

Set the advance time when the advance mode is set to [Time].

g4 . _ _
ADV Wode_ Time o Setting range 00:00 to 99:59
ADV Timed 00h0Om 1 Initial value 00:00

Note

+ When "00:00" is set, time advance does not function.
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(7) CH1 pattern number

Set the pattern number of CH1.

The rest of the patterns are assigned to CH2 automatically.

This screen is displayed in 2-input, 2-loop specification.

This parameter setting should be done after the control operation mode is set to RST.

Setting range 0to 20
Initial value 10

8-5
CH1 PTN@ 10 / 20

Note
+ When this parameter value is changed, settings for patterns/steps are initialized.

For example, if the pattern number of CH1 is changed from 10 (of 20) to 5 (of 20),
then reconfigure the number to 10 (of 20), and the pattern 6 to 10 setting will all be
initialized.

+ The step numbers that can be assigned for each channel are pattern numbers x
20 steps.

9-2  Step-related Settings

Make settings for each step.
The following describes setup operation using start pattern 1 and step 1 as an example.

(1) Step SV value
Set the SV value of step 1.

gﬁ‘ m Setting range Within SV limiter setting range
01 sv o 0.0%c 1 iti
STEP Time: 00hO01m Initial value 0.0
001 PID 0
Note
281
P (T)'}‘ SE> 400 0% 0'1* + When the.ST.EP _SV value exceeds the. limit, the
STEP Time: 00h0Om SV value is highlighted as shown left side.
001 PID : 0 + The SV value displayed reversed in white is

replaced internally with the limiter value, and the
SV value cut by the limiter is displayed on the SV
display.

+ For details, see "8-6 (2) SV limiter."
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(2) Step Time
Set the time of step 1.

1 Setting range 00:00 to 99:59

v _ i )
Bel.: 00 Initial value 00:01

@ oo
o — o=
om—=|1
S o
20
— =7

P
1

[O—W»n
— —-

(3) Step PID No.
Set the PID No. of step 1 execution.

1 Setting range 0to10

Voo 0.0% it
Y me: 0OhDIM Initial value 0
D 3 0

2] oo
o — O —n

om—==|i
— =7

P
1

[O—W»n»
— —

When PID=0 is set, the previous execution step PID No. is looked up.
When PID=0 is set to the start step, the program is executed by PID No.1 at the start of
the program.

9-3 Pattern-related Settings

(1) Number of steps
Set the number of steps to be used in the program pattern.

= o Setting range 0 to 400
01 1 Initial value PTN1: 20
Num. of STEPE 20
Start STEP I} 1 Other: 0

The maximum step number varies according to the numbers assigned to CH1 and CH2,
or assigned to other pattern/step numbers.

For example, if 20 patterns are assigned to CH1, and 0 step number is assigned to the
pattern No.2 to 20, the step numbers of pattern No.1 can be set up to 400 steps, which is
the maximum numbers.

Set control action to a stopped (reset) state before performing this operation.



9 PROGRAM SETTINGS 49

(2) Start step
Set the step at program start.

et T Setting range 0 to number of steps
01 1 Initial value PTN1: 1
Num. of STEP. 20
Start STEP [§ ‘1 Other: 0

When "0" is set, that pattern becomes invalid.

Note
+ This parameter can also be set before execution of program control in the basic
screen. For details, see "15-2 Operations in Basic Screen."
(3)  Start SV

Set the SV value at start of the program.
The start SV function is enabled only when the program is started from step 1.

S;ﬁ o Setting range Within SV limiter setting range
01 i o
start SVd  0.0% Initial value 0.0
PTN Reps 1
Note

2-2

i (T)'f C? + When the Start SV value exceeds the limit, the
Start SVIEEEITMc SV value is highlighted as shown left side.
PIN Reps: 1 + The highlighted SV value is replaced internally

with the limiter value, and the SV value cut by the
limiter is displayed on the SV display.
+ For details, see "8-6 (2) SV limiter."
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(4) Pattern execution count

Set the execution count of the program pattern. When a pattern execution count smaller
than the current execution count is set during program execution, the program pattern
ends after execution up to the end step. (If the pattern is linked, the program moves to the
next pattern.)

Setting range 1 to 9999
Initial value 1

et 2N

2_
PT G
0 1
c

tart SV 0. 0°
IN Reps3 3

S
P

Pattern 1 /\

v

A

Step 1 Step 2 Step 3 Step 4

PTN 1 is executed three times.

Ex) When the pattern execution count is set to "3" at PTN1 (from step 1 to 4)

(5) Start step No. of step loop
Set the start step No. during step loop.

2-3 '
T T Setting range 1 to number of steps
01  Start[ T Initial value 1
End 1
Reps 1
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(6) End step No. of step loop

Set the end step No. during step loop.

2_
PT
0

]

Start:

Reps

Loop Setup G

End 3

—y

N

(7) Execution count of step loop

Setting range
Initial value

Set the execution count of the step loop.

2
P

End

-3
TN Loop Setup
01 Startf

Reps E

— =7

oo o1 NS

Ex) When execution count is set to "3" at start step No.2 and end step No.5

Setting range
Initial value

1 to number of steps

1

1 to 9999

1

Step2to5
e /
)
e T S
—
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Step 2 to 5 is executed 3 times.
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(8) Guarantee soak zone

Set the guarantee soak zone (hysteresis of guarantee soak function).
Set the setting value as a deviation with respect to the SV value of a flat step.

2-4 .
PTN GURTantes Soak | Setting range OFF,1 to 9999
one HH
Time®00h00m Initial value OFF
PV Start: OFF

What is the guarantee soak (GUA) function?

During program control, when the SV value migrates from a ramp step
to a flat step, the PV value sometimes can no longer track the SV value
and the flat step time may become shorter on some control systems.
This function is for avoiding this and assuring the time of the flat step.

GUA function OFF Almost no flat section

SV1,/SV 2 1/

J < Even if SV1 is not reached

after step 1 time elapses,

/,, S~
I Step2 start  control migrates to step 2.
SsSv
(Start SV) Step1 Step2
Wide flat section
GUA function ON
N
t k
SV1/SV2 Guarantee soak zone
J (above and below SV value)
~~ Step2 start
GUA it
SSv /, < >

(Start SV) Step1 Step2
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When the deviation between the step SV and PV of the flat step does not enter the
guarantee soak zone when the ramp step switches to the flat step, the program does not
move to the next step, and program execution stands by until this region is reached or
the GUA time ends.

In the reset state, the GUA lamp 0O lights in the status monitor screen (0-3).

Note
+ Even if step 1 is flat (SSV = SV1) when the RST mode changes to the PROG

mode, guarantee soak is performed.
+ Even in steps where the step time is set to "00:00", guarantee soak is performed if
the guarantee soak conditions are satisfied.

(9) Guarantee soak time

Set the guarantee soak time. Time measurement is performed at the same time that the
ramp step time ends, and the program moves to the flat step regardless of whether the
PV value is inside or outside the zone when the preset time is reached.

Note, however, that when "00:00" is set, GUA continues until PV reaches the zone.

2-4 i : .
P” GUAEantee 8E§kqf Setting range 00:00 to 99:59
one: iti .

T =00n00m Initial value 00:00

PV Start: OFF

(10) PV start

When the start step at program execution is ramp control, and the value of difference
between start SV value and PV value is larger, dead time occurs. To omit this dead time,
set the PV value for the purpose of starting as the start SV. When PV start is OFF,
execution starts from the start SV at all times.

2-4 .
PH GUAEantee SEEkqf Setting range ON/OFF
one: ifi
O oho0m Initial value OFF
PV Start@ OFF
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OPV<SSV<SV1 @PV>SSV>SV1
SV1/SV2 PV
SSV
SSV
PV SV1/8V2
Stepl Step2 Stepl Step2
@SSV<PV<SV1 ®SSV>PV>SV1
SV1/8V2 SSV.
\
T R \\
/T2 PV
SSV - \T 2
/ <€ > < '
/ T1
/
PV SV1/8V2
Stepl Step? Stepl Step?

T1: The time in this period is shortened to
become PV start.

T2: Step1 time to be executed

T1: The time in this period is shortened to
become PV start.

T2: Step1 time to be executed

®SSV<SV1<PV

PV

SV1/8V2

SSV

Stepl Step2

In this case, the program advances to step
2, and step 1 is omitted.

®SSV>SV1>PV

SSV

SV1/8V2

PV

Stepl Step2

In this case, the program advances to step
2, and step 1 is omitted.

*1 PV start is enabled only when the start step time is set to "00m01s" or more.

*2 Cautions in ® and ® action

Due to the relationship with the device’s internal resolution, an accurate SSV (start SV
value) might not be calculated when the PV start function is started up by conditions

such as a large step SV rate-of-change.
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9-4 Pattern Link-related Settings

(1) Setting the pattern link execution count
Set the number of times that pattern link is executed.

1-3 .
PTI TTnk Repsd 0 % S‘_ﬂ'ft'ng range 0 to 9999
e ornet 4 4 Initial value 0
2nd: 1 Ath:. 6
Pattern link
Pattern3 Pattern1 Pattern4 Pattern6
Note

+ When "0" is set to the pattern link execution count, the link function is disabled.

(2) Pattern link

This setting is for linking (connecting) and operating each pattern by a program.
Set the pattern No. to be linked in order from 1st pattern.

Up to 20 patterns can be linked from 1st to 20th.

The same pattern can also be set repeatedly.

1-3 - , - .
T Tk Ko T Setting range 0 to higher limit of assigned
Link |Eorrélat arg . 1 pattern
Ist : "
2nde 1 ith. 4 Initial value 0
Note

+ When pattern 0 is set, the link to patterns set from then onwards becomes invalid.




56 9 PROGRAM SETTINGS

9-5 Settings Before Program Operation

(1) Auto-tuning point

To avoid hunting resulting from limit cycle with SV value in executing Auto Tuning, set a
hypothetical SV value to carry out Auto Tuning at a point away from the actual SV value.

3-32 . ..
AT Poinid 500 qf S(_et_tlng range 0, 1 to 10000 digit
Initial value 0
PV When auto tuning is executed with SV+TP < PV
High side
AT action point A
AT point
SV value y
. AT point
Low side v

AT action point

PV When auto tuning is executed with SV-ATP > PV

Note

+ For ATP (AT point), set the AT action points above and below the SV as a
deviation.

+ When auto tuning is executed with PV outside of the preset AT points above and
below, auto tuning is performed at an AT point between PV and SV.

+ When auto tuning is executed with the PV value inside the At action points above
and below, auto tuning is performed using the SV value.

+* When ATP is set to "0", the SV value becomes the AT action points.

+ When zone PID SV is selected, AT points become invalid.
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(2) Program EVENT/DO action points

Set the action points of each of EVENT/DO in the Program mode.

This screen is not displayed when an action other than the six actions shown below is set
to EVENT/DO.

In case an action point is assigned to another channel, this is not displayed on the

screen.

2-5
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Setting range
HD (DEV Hi)  Higher limit deviation -25000 to 25000 digit
LD (DEV Low) Lower limit deviation -25000 to 25000 digit
OD (DEV Out) Outside higher/lower limit deviation value 0 to 25000 digit
ID (DEV In)  Inside higher/lower limit deviation value 0 to 25000 digit

HA (PV Hi) PV higher limit absolute value Within measuring range

LA (PV Low) PV lower limit absolute value Within measuring range
Initial value

HD (DEV Hi)  Higher limit deviation value 25000 digit

LD (DEV Low) Lower limit deviation value -25000 digit

OD (DEV Out) Outside higher/lower limit deviation value =~ 25000 digit
ID (DEV In) Inside higher/lower limit deviation value 25000 digit

HA (PV Hi) PV higher limit absolute value Within measuring range
(higher limit value)
LA (PV Low) PV lower limit absolute value Within measuring range

(lower limit value)
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(3) Time signal (TS)

Eight time signals are available for each pattern.
The following screen descriptions are for Time Signal 1 (TS1).

To use a time signal as an external output, TS1 to TS8 must be assigned to EV1 to EV3
and DO1 to DO9 in the EVENT/DO screen group.

ETime signal enabling conditions

Though invalid conditions can be assigned, they do not function.

1) The ON step No. must already be set (must not be OFF).

2) The ON step No. < the OFF step No.
Note, however, that the actual ON time < the actual OFF time.

+ When the ON step No. = OFF step No.
TS turns ON for 1 second when the actual ON time = actual OFF time

+ When the ON step No. < OFF step No.
TS turns ON for 1 second when the actual ON time = actual OFF time

Sten1 Step2 Stepn3

(1) ON step No. < OFF step No.
Actual ON time < Actual OFF time

v

(2) ON step No. = OFF step No.
Actual ON time < Actual OFF time —==T==---- *>

v

(3) ON step No. < OFF step No.
Actual ON time < Actual OFF time

(4) ON step No. = OFF step No.
Actual ON time = Actual OFF time

(5)ON step No. < OFF stepNo. | [===========f====-= >
Actual ON time = Actual OFF time

(6) ON step No. <OFF step No.
ON time = 00: 00
OFF time = 00: 00

ON Time  ~—====-=- nd OFF Time

Actual ON time: the time until Time Signal will be ON after the program has started
Actual OFF time: the time until Time Signal will be OFF after the program has started
ON time: Time signal ON time

OFF time: Time signal OFF time



9 PROGRAM SETTINGS 59

< Other precautions relating to setting >
(1) The Time Signal (TS) tick is suspended during a Hold or Guarantee Soak.

(2) If TS turns ON when the OFF step assigned is OFF with the ON step and ON
time both enabled, TS stays ON until the end of the pattern.

(3) When the OFF step or actual OFF time exceeds the end step time, TS output
becomes OFF at the end of the pattern end step.
Note, however, that it becomes ON when the ON time at the next pattern is
00:00.

(4) When the ON time = step time, TS turns ON at the start of the next step.
(including OFF time)

(5) When TS values have been changed in a Hold state during program execution,
the values will not be updated until after the hold state is released.

OTime signal ON step No.
Set the step No. at which Time signal 1 (TS1) turns ON.

ZP 0 Setting range OFF, 1 to number of steps

Initial value OFF

—
3

1
N
1
I

r o—| !
oo
==
- — o)
.
= ms m)
o oo
o o
o o
> o> o
oo
oo
=]

0
I 0

@Time signal ON time

Set the time from the start of the step at which Time signal 1 (TS1) turns ON up to when
the signal actually turns ON.

2-10 Setting range 00:00 to 99:59
o ON TlneMoonoom 1 it
I me m "
o 2N Timeld00ho0 Initial value 00:00
151 OFF Time:00h00m

®Time signal OFF step No.

Set the step No. at which Time signal 1 (TS1) turns OFF.
2-10
PTN
1
1

- Setting range OFF, 1 to number of steps
Initial value OFF
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@Time signal OFF time

Set the time from the start of the step at which Time signal 1 (TS1) turns OFF up to when
the signal actually turns OFF

2-10 . . ]
ing ran : .
FTN On STEP —0rr Setting range 00:00 to 99:59
ime: m i .
OFF STEP: OFF Initial value 00:00
IS1 OFF Time

(4) Start pattern No.

Set the start pattern No. when executing a program.
This screen belongs not to PROGRAM (program screen group) but to CTRL EXEC
(execution screen group).

|11 T S : OFF T Setting range 1 to higher limit of assigned
ADV : OFF 1 pattern
Start PTNT 1 Initial value 1

Note

+ This pattern can also be set before program control execution in the basic screen.
For details, see "15-2 Operations in Basic Screen."
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10 FIX SETTINGS

10-1  Switching the FIX Mode

The FP23 can be set to the FIX (fixed value control) mode.

Note that movement to the FIX mode when the Program mode is switched to the
FIX mode varies according to the FIX MOVE setting.

For details, see "10-4 FIX MOVE".

1-6 _
F }§ ESDEI} OFF ) cT Setting range ON, OFF
. °c agn
FIX PID i Initial value OFF
FIX MOVE: EXE
ON FIX (fixed value control) mode

OFF Program mode

Note
+ Switching between the Program mode and the FIX mode is also possible in the

basic screen.

10-2 FIX SV Value
Set the SV value during fixed value control (FIX mode: ON).

1 _6 . . . . . .
F } § 23” E|j 0T Fo - q; Setting range Within SV limiter setting range
c i -
FIX plD “ 1 Initial value 0 digit
FIX MOVE: EXE
Note

1-6 + When the FIX SV value exceeds the limit, the
,E } § gSD EOC C‘f SV va_lue_is highlighted as left side. _
FIX PID : 1 + The highlighted SV value is replaced internally
FIX MOVE: EXE

with the limiter value, and the SV value cut by
the limiter is displayed on the SV display.
+ For details, see "8-6 (2) SV limiter."
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10-3 FIX PID No.

Set the PID No. during fixed value control (FIX mode: ON).
The PID No. cannot be set when Zone PID is enabled. ("Zone" is displayed.)

10-4 FIX MOVE
Make detailed settings for when the FP23 enters FIX mode.

Setting range 1to 10

Initial value

1

1Ff§ TODE T OFF o Sétlting range EXE, EXE/STBY, EXE/TRCK
Hﬁ E\I/D 5 0. ?C 1 Initial value EXE
FIX MOVER EXE
EXE Switch to RUN state when transferring to FIX mode.
EXE/STBY Current (RUN/RST) state is maintained when transferring to FIX
mode.
EXE/TRCK In case of RST state, switch to RUN state when transferring to FIX
mode.
In case of RUN state, track the SV and PID No. that have been used
just before, and switch to RUN state.
FIX MOVE | Before Move — After Move Remarks
PRGRST — FIX RUN | Enters the RUN mode.
EXE
PRGRUN — FIXRUN | Stays in the RUN mode.
PRGRST — FIXRST | Stays in the RST mode.
EXE/STBY
PRGRUN — FIXRUN | Stays in the RUN mode.
PRGRST — FIX RUN | Enters the RUN mode.
EXE/TRCK | PRGRUN —  FIXRUN | Executing SV value and PID values are
tracked.
Note

+ When the FP23 moves from FIX mode to the Program mode, the FP23 maintains
its current state (RUN or Reset).
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10-5 FIX EVENT/DO Action Points

Set each of the EVENT/DO action points in the FIX mode.
This screen is not displayed when a mode other than the six actions shown below is set

to EVENT/DO. In case an action point is assigned to another channel, this is not

displayed on the screen.

—
|

7
FIX EV Set Point G
EVI HD2 2500.0 1
EV2 LD: -2500.0
EV3 HD: 2500.0
1-8
FIX DO Set Point T
DO1 HDZ 2500.0 1
D02 LD: -2500.0
DO3 HD: 2500.0
1-9
FIX DO Set Point T
D04 HDI 2500.0 1
DO5 HD: 2500.0
1 10
FIX DO Set Point G
DO6 HDZ 2500.0 1
DO7 HD® 2500.0
1-11
FIX DO Set Point Gy
D08 HDZ 2500.0 1
D09 HD: 2500.0
Setting range
HD (DEV Hi)  Higher limit deviation
LD (DEV Low) Lower limit deviation
OD (DEV Out) Outside higher/lower limit deviation value
ID (DEV In)  Inside higher/lower limit deviation value
HA (PV Hi) PV higher limit absolute value
LA (PV Low) PV lower limit absolute value
Initial value
HD (DEV Hi)  Higher limit deviation value
LD (DEV Low) Lower limit deviation value
OD (DEV Out) Outside higher/lower limit deviation value
ID (DEV In) Inside higher/lower limit deviation value
HA (PV Hi) PV higher limit absolute value
LA (PV Low) PV lower limit absolute value

-25000 to 25000 digit
-25000 to 25000 digit

0 to 25000 digit

0 to 25000 digit

Within measuring range
Within measuring range

25000 digit

-25000 digit

25000 digit

25000 digit

Within measuring range
(higher limit value)
Within measuring range
(lower limit value)
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11 PID SETTING

11-1  Proportional Band (P)

"Proportional band" refers to the range in which control output changes in proportion to
the difference (deviation) between the measured value (PV) and the set value (SV).
Here, set the percentage (%) that control output is made to change with respect to the
measuring range.

When a wide proportional band is set, the change in the control output with respect to
deviation decreases, and the offset (constant deviation) increases.

When a narrow proportional band is set, the change in the control output increases, and
the offset decreases.

If too narrow a proportional band is set, hunting (vibration) occurs, and action becomes
similar to that of ON-OFF control.

When P=0OFF is set, control becomes ON-OFF control, and auto tuning cannot be

executed.
3-1
i 0
PIDO1-0UT1 Sét.tlng range OFF, 0.1 t0 999.9 %
P 3.0% MR: 0.0% Initial value 3.0%
[: 120s SF: 0.40
D: 30s

11-2 Integral Time (l)

Integral action is a function for correcting the offset (constant deviation) that occurs due to
proportional action.

When a long integral time is set, offset correction action is weak, and it takes a long time to
correct the offset. The shorter an integral time is set, the stronger the correction action
becomes. However, if too short an integral time is set, hunting (vibration) occurs, and
action becomes similar to that of ON-OFF control.

3-1

PIDO1-0UT1 Setting range OFF, 110 6000 s
P: 3.0%  MR: 0.0% Initial val 120

ID 120s  SF: 0.40 nitial value S

D: 30s

When auto tuning is executed with I=OFF, the manual reset (MR) value is computed and
automatically set.
For details on automatic setting of MR, see "11-4 Manual Reset (MR)."
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11-3 Derivative Time (D)

Derivative action functions in two ways. It forecasts changes in the control output to reduce
influence caused by external disturbance, and suppresses overshoot caused by integral
action to improve control stability.

The shorter a derivative time is set, the weaker derivative action becomes. Alternatively,
the longer a derivative time is set, the stronger derivative action becomes. However, if too
long a derivative time is set, hunting (vibration) occurs, and action becomes similar to that
of ON-OFF control.

3-1
PIDOT-0UT1 Setting range OFF, 1 t0 3600 s
P: 3.0%  MR: 0.0% Initial value 30s
I:  120s  SF: 0.40
D@ 30s

When auto tuning is executed with D=OFF, computation is performed only by P1 value
(proportional and integral).

11-4 Manual Reset (MR)

This function manually corrects offset that occurs when control action is performed by P
or P+D (I1=0) control.

When a + side MR value is set, the control result shifts to the + side, and when a — MR
value is set, the control action shifts to the — side. The amount of shift is proportional to
the size of the numerical value that is set.

3P1[ DO1-0UT1 Setting range -50.0 to 50.0 %
P: 3.0% MRI3 0. 0% Initial value 0.0 %
I[: OFF  SF:0.40 50.0 % (in 1-loop/2-output
D 30s specification)

B Automatic setting of MR

When auto tuning is executed with I=OFF, the manual reset (MR) value is computed and
automatically set.

During PID control, MR is used as the target load ratio in PID initial operation.

For this reason, to reduce overshoot when the power is turned ON or when RST is
switched to RUN, set a small MR value to lower this target load ratio.

When auto tuning is performed by PID control on the FP23, the load ratio is calculated so
that offset is decreased even if there is no | action, and a value corresponding to the
manual reset is automatically set.

This function enables control results superior to those enabled by regular PID control to
be obtained.
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11-5 Action Hysteresis (DF)

This item sets the hysteresis (DF) in ON-OFF control action when P is set to OFF.
When a narrow hysteresis is set, chattering is more likely to occur on the output.

When a wide hysteresis is set, chattering, etc. can be avoided and stable control action
can be obtained.

3-1

PIDO1-0UTT Setting range 1 to 9999 digit
P:  OFF ” -

FO 2.0 °C Initial value 20 digit

11-6 Dead Band (DB)

This setting is for only the 1-loop 2-output specification.
Set the action range of output 2 (OUT2) taking the characteristics of the control target
and energy savings into consideration.

PIDO1-0UT2 . .
P- 3.0% DB 0.0° Setting range -19999 to 20000 digit
1. OFF SF: 0.40 Initial value 0 digit

D: 30s

The patterns in the following figures show the relationship between output action and
dead band.

RA: Reverse Action, DA: Direct Action

B Control output 1:RA, Control output 2: DA (RA+DA)

Control Output 1 Control Output 2

100% | /I~ t——F7—"—"—>5~— —— Control Output 1
/ / — — Control Output 2

/ / / -

50% ©Qy @y ®y © DB=0 digit
// // // ® -19999< DB<0 digit
0% / / ® 0<DB<20000 digit

A A N
-DB DB=0 +DB
A

Set value (SV)
Low <—Measured value (PV) — High
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B Control output 1:RA, Control output 2: RA (RA+RA)

Control Output 1 Control Output 2
100% \y =T\ —— Control Output 1
\\ \\ — — Control Output 2
50% \{2 @ \® ® DB=0 digit
\ \\ @ -19999< DB<0 digit
0% \A Y N ® 0<DB<20000 digit
-DB DB=0 +DB

pAN
Set value (SV)
Low ¢— Measured value (PV) — High

B Control output 1:DA, Control output 2: RA (DA+RA)

Control Output 2 Control Output 1
100% |— ¢— — — —x — = —\ Control Output 1
\ \ — — Control Output 2
\ \ \

50% \®@ \® \ @ ® DB=0 digit
\\ \\ \\ ® -19999< DB<0 digit
0% X , A ® 0<DB< 20000 digit

-DB DB=0 +DB
VN

Set value (SV)
Low ¢~ Measured value (PV)— High

B Control output 1:DA, Control output 2: DA (DA+DA)

Control Output 1 Control Output 2

100% /T —— 7 Control Output 1
// // — — Control Output 2

50% @y ©) e/ ® DB=0 digit
// // ® -19999< DB<O0 digit
0% A X £ ® 0<DB< 20000 digit

-DB DB=0 +DB
VN

Set value (SV)
Low <— Measured value (PV)—> High
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11-7 Set Value Function (SF)

This function determines the strength for preventing overshooting that occurs during
Expert PID control.
Set Value Function is valid only when integral action (Pl or PID) is set.

3-1
Emmgogoy R 0.0 Setting range 0.00 to 1.00
. . (] . . (] ags
© OFF SFI30. 40 Initial value 0.40
D: 30s
SF =0.00 Regular PID control is carried out, and the overshoot correction

function is disabled.
SF — Small Overshoot correction is small.
SF — Large Overshoot correction is large.

B Reference: About PID action according to set value function (SF)

During a ramp step, PID and PD action can be switched automatically by the SF value.
Overshooting in flat steps can be reduced by controlling a ramp step by PD section.

SF > 0.10 SF = 0.10

PID action PID action

\ SV ----

¥ PV —
PD action PID action
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11-8 Output Limit Value (OUT1L to OUT2H)

This is the screen for setting the lower limit value and higher limit value of the control
output corresponding to the PID No.

Though regular control is performed using the initial values as they are, these lower limit
and higher limit values are used for control that requires higher accuracy.

In a heating control specification, set a lower limit value when the return value is slow
arriving due to overshoot at the upper side. For control targets whose temperature
immediately drops when the temperature rise is slow and output is lowered.

When the 2-output specification is selected, OUT1 is displayed on the upper row, and
OUT2 is displayed on the lower row.

3-2 Setting range
PIDOT OUTILZ 0. 0% Lower limit value 0.0 t0 99.9 %
OUTTH: 100. 0% Higher limit value 0.1 to 100.0 %
OuT2L: 0. 0% (Lower limit value < Higher limit
OUT2H: 100. 0%

value)

Initial value
Lower limit value 0.0 %
Higher limit value 100.0 %

Note
+ The output limiter is invalid during contact output or SSR drive voltage output

when P=0OFF is set and ON-OFF control is selected.
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11-9 Zone PID

This function sets two or more zones in a measuring range and switches different PID
values in each zone for use.

When this function is used, the optimum PID value can be set to each temperature range
(zone) so that satisfactory controllability is obtained in a wide temperature range.

PID No.3 ."
| — .
zone vaiue / \ / $Zone hysteresis
/ \\ /
PID No.2 / \ / PID No.1
zone value [ . I/ 1 Zone hysteresis
PID No.1
PID No.1 ~ PIDNo2
zone value | { Zone hysteresis ~ ----- S NG
Step1 Step2  Step3 Step4d  Step5 Step6
Note

+ When the same zone value is set to multiple PID Nos., the PID No. having the
smallest No. is executed.

+ Even if the zone value or zone hysteresis is changed with the SV value inside zone
hysteresis, the execution PID No. will not be changed until the SV No. leaves zone
hysteresis.

(1) Selecting Zone PID

Select whether or not to use Zone PID.
When this function is used, further select whether to set the zone by SV or by PV.
Zone PID2 is displayed in 2-loop specification.

3-31 Other than 2-loop 2-loop
Zone PID1Z OFF Zone PID1Z OFF
HYS1: 2.0 HYS1: 2.0
PID2: OFF
HYS2: 2.0

OFF Zone PID function is disabled.
SV  Zone PID function of SV is used.
PV  Zone PID function of PV is used.
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Zone hysteresis

The hysteresis can be set with respect to the zone set value.

This hysteresis is valid for all zone set values.
Zone HYS2 is displayed in 2-loop specification.

3-31 Other than 2-loop 2-loop
Zone PID1: OFF Zone PID1: OFF
HYS1I=2 2.0 HYS13 2.0
PID2: SV
HYS2: 2.0

Settingrange 0 to 1000 digit

Initial value 20 digit

(3) PID zone value

Set the zone value (temperature range) to be used by the Zone PID function for each

PID No.

3-1

PIDO1-0UT1

P: 3.0% MR: 0.0%
I: 120s SF: 0.40
D: 30s N3 0.0°C

Note

Setting range
Initial value

Within measuring range

+ When the same zone value is set to two or more PID Nos., the PID having the
smallest No. is executed.
+ To use the Zone PID function, zone setting and zone hysteresis must be set.
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12 EVENT & DO SETTING

12-1 Monitor Screens

(1) DO monitor
4-1
DO6 DO’ DO8 DO9 When DOx (x: 6 to 9) turns ON, o is highlighted as .

O O O 0O DO6 to DO9 are optional, then they are not displayed
when they are not installed.

(2) Logic monitor

4-2
This screen is displayed when LOGIC is assigned to
BE\IHI FE\Z F EVB one or more EVENT/DOs.
DO1 D02 D03 LOGIC [ OR & AND 4 XOR
BIH -- - - Input B: Buffer  F: Flip flop  I: Inverter

The cursor position is highlighted.
In the screen as above, Buffer and Inverter are assigned to DO1 to make the device
perform OR operation on both inputs.

12-2 Channel Setting

Set channel(s) corresponding to event action.
This may be set only in the 2-input 2-loop specification.

- Setting range CH1, CH2
MD :None ACT3N-°-| Initial value CH1

4
E

12-3 EVENT/DO Action

Note that if you have changed this setting, action set points (SP) and hysteresis (DF)
parameters are initialized.

éﬁ' — Setting range See "List of EVENT/DO Types".
MDENone ACT:N.O. Initial value EV1: DEV Hi
EV2: DEV Low
EV3: RUN

DO1 to 9: None
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B List of EVENT/DO Types

No.| Mode Action No. Mode Action
1 None No action 12 | LOGIC Logic operation (AND/OR/XOR)
2 DEV Hi | Higher limit deviation value LOGIC Logic operation (Timer/Count)
3 DEV Low | Lower limit deviation value Direct Direct output
4 DEV Out | Outside higher/lower limit 13 | RUN Program/FIX execution
deviation
5 DEV In Inside higher/lower limit 14 | HLD Hold
deviation
6 PV Hi PV higher limit absolute value 15 | GUA Guarantee soak
7 PV Low | PV lower limit absolute value 16 | STEP Step signal
8 | SO Scale over 17 | PRG.END | End signal
9 FIX FIX mode 18 | TS1 Time signal 1t0 8
to to
25 | TS8
10 | AT Auto tuning execution in 26 | HBA Heater break alarm output
progress (option)
11 | MAN Manual operation in progress 27 | HLA Heater loop alarm output
(option)

*1 LOGIC operations (AND/OR/XOR) can be assigned only to EV1 to EV3, and DO1 to DO3.

*2 LOGIC operations (Timer/Count) can be assigned only to DO4 and DO5.

*3  Only DOG6 to DO9 can be assigned to Direct. The Direct function can be used when the
communication option is added on.

B EVENT/DO Action Diagrams

(2)DEV High (3)DEV Low (4)DEV Outside (5)DEV Inside
ON ON ON ON ON  ON
A A A A A A
A A
A OFF ~ ~ OFF ~ OFF 4 OFF ~ | OFF ~ 4 ~ OFF
<« PV »
LOW HIGH

(6)PV High (7)PV Low
ON ON
A A
A 4
OFF ~ ~ OFF

<« P >
LOW H1GH

4 Action set point A Setvalue

*  “ON” “OFF” indicates the action states.
EVENT/DO output conforms to the setting (OPEN/CLOSE) of output characteristics.
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B _EVENT/DO Action in RST State

When the actions in the table below are assigned to EVENT/DO, EVENT/DO do not
function in a Reset (RST) state.

Mode Action Mode Action
DEV Hi Higher limit deviation value DEV In | Inside higher/lower limit deviation
DEV Low | Lower limit deviation value PV Hi | PV higher limit absolute value
DEV Out | Outside higher/lower limit PV Low | PV lower limit absolute value
deviation

(1) Output characteristics

3 Setting range N.O., N.C.

"DEV Low ACTEN.O. iti
: it > i Initial value N.O.

3
1
D
F 2
LY: 0

co=<]I

T

N.O.(normally open) When EVENT/DO turns ON, contacts are closed or output
transistor turns ON.

N.C.(normally closed) When EVENT/DO turns ON, contacts are opened or output
transistor turns OFF.

(2) Hysteresis

Set the hysteresis between ON action and OFF action. Setting hysteresis can avoid
chattering, etc., and obtain stable action.
This item is displayed when Modes (2) to (7) are selected in EVENT/DO action.

3 — Setting range 1 to 9999 digit
wo ACION O Initial value 20 digit

. C

2
OF

3
1

D.DEV L
F[3

LY.

co=<]I

Mmoo

Ex) PV Low’s case

ON
Hysteresis
‘4—}
A OFF

Set Point

LOW <«—— PV —P» HIGH
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(3) Delay time

This function is for turning EVENT/DO ON after the preset time has elapsed after an

EVENT/DO source has been generated.
This item is displayed when Modes (2) to (7) are selected in the EVENT/DO action.

Setting range OFF, 1109999 s
Initial value OFF

4
E

co=<]I
Mo =Ko
o
m
£
Mo

Note
+ EVENT/DO is not output when the source of the signal output disappears during

the delay time. When the source is generated again, counting of the time is
performed from the beginning.

+ When the delay time is set to OFF, EVENT/DO is output at the same time that the
source of EVENT/DO is generated.

+ When an EVENT/DO source is generated within the delay time operation, the
delay time can be changed. Note, however, that the delay time is the time not from
when measurement is performed from the newly set time but from the time that
was measured from when the output source was generated.

(4) Inhibit Action
This function is for turning EVENT/DO ON when the PV value leaves the EVENT/DO
action range and enters the range again without outputting EVENT/DO even if the PV

value is in the action range at power ON.
Select this item taking Inhibit Action and event action at scale over into consideration.
This item is displayed when Modes (2) to (7) are selected in the EVENT/DO action.

g ] Setting range OFF,1,2,3

: Initial value OFF

Y

N
QoF

ag=
Mo =

ACT
I'H

co=<]I
— o =
o
m
<

oo

OFF Inhibit action is not performed.

1 Inhibit action is executed at power ON and when the control state changes
from RST to RUN.
2 Inhibit action is executed at power ON, when the control state changes
from RST to RUN, and when the state of SV has changed.
3 Inhibit action is not performed (action OFF at scale over input error).
Note

+ When IH is set to OFF, 1 or 2, EVENT/DO action turns ON when a scale over
error occurs on the EVENT/DO set side.
+ When IH is set to 3, EVENT/DO action turns OFF when a scale over error occurs

on the EVENT/DO set side.
+ To output an alarm when a scale over error occurs with IH set to 3, assign scale

over (SO) to other EVENT/DO.
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12-4 Event Logic Operations

Logic operations can be assigned to EV1 to EV3, and DO1 to DOS.

This function performs logic operations on inputs from two Dls or Time signals, and
outputs the result to EVENT/DO. DI signal can also be output by communication. Simple
sequences can be performed by using timer/count functions.

B Event logic operation block diagram EConfiguration example

SRC1

Gate1

Logic

SRC1

Gate1

Output

DI

FF. |

DI

OR

tEVENT

BUF.

The screens below are for when [LOGIC] has been assigned to EV1.

(1) Logic operation mode (Log MD)

éﬁ'lﬂgglgDDANRCT'N : Setting range AND, OR, XOR
SRC1:None  Gatel:BUF Initial value AND
SRC2:None Gate2 :BUF|
AND Logical product of 2 inputs EVENT/DO turn ON when both of the two
inputs turn ON.
OR Logical sum of 2 inputs EVENT/DO turn ON when either of the two
inputs turns ON.
XOR Exclusive OR of 2 inputs  EVENT/DO turn ON when one of the two

inputs turns ON and the other turns OFF.

(2) Assigning logic operation input (SRC1, SRC2)
Assign the DI No. or time signal No. to two inputs (SRC1 & SRC2) for logic operation.

4-3 Setting range None, TS1 to TS8, TS1-C2 to
EVI Log WD:AND , ,
MD:L0GIC  ACT:N 0 TS8-C2, DI1 to DI10
§§8FN822 22%2% : EHF Initial value None (no assignment)

Note

+ When another function is assigned to DI, the function also starts to operate when
that DI signal is input.
+ When the assignment to Dl is set to None, the function does not operate.




78 12 EVENT & DO SETTING

(3) Logic operation input logic (Gate1, Gate2)
Set the logic of the two inputs for logic operation.

éﬁ-kSEI@D:ANRCT-N : Setting range BUF, INV, FF
SRC1:None  GatelJBUF Initial value BUF
SRC2 :None Gate2 :BUF|
BUF (buffer) The input signal is treated as it is.
INV (inverter) The input signal is inverted, then treated as the logic signal.
FF (flip-flop) The logic signal toggles each time the input signal turns from
OFF to ON.
Note

+ When the logic operation input is a time signal (TS1 to TS8), FF (flip-flop) cannot
be set.

12-5 Timers/Counters
Timers and counters can be assigned to DO4 and DOS.

With this function, DI or TS is taken as input and EVENT/DO is taken as output, and
EVENT/DO can be output after the preset time has elapsed after generation of an input,
or when the input of the preset count is reached.

The timers and counters operate regardless of the control action of this device, and
output a one-shot pulse of one second.

The screens below are for when [LOGIC] has been assigned to DO4 and DOS.

(1) Timer time

The time can be set within the range 1 to 5000 seconds only when the mode (Log MD) is
set to timer.

N OFF Setting range OFF, 1105000 s
g ACT:N.O. Initial value OFF
¢

(2) Counter

The count can be set within the range 1 to 5000 only when the mode (Log MD) is set to
counter.
The pulse width of DI must be 100ms or more.

¥ oFF Setting range OFF, 1 to 5000
Lo ACT:N. O Initial value OFF
C
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(3) Assigning input (SRC)
Assign the DI No. or TS No.

e Setting range None, TS1 to TS8, TS1-C2 to
MD:LOGIC ACT:N.O. TS8-C2, DI1 to DI10
SRCENone . .

Log MD:Timer Initial value None (no assignment)
Note

+ When another function is assigned to DI, the function also starts to operate when
that DI signal is input.

+ When the assignment to Dl is set to None, the function does not operate even if
the DI signal is input.

(4) Mode (Log MD)
Select and set timer or counter.

4-9 - ,
F T T OFF Sgt.tlng range T!mer, Counter
MD:LOGIC ACT:N.O. Initial value Timer
SRC:Nope
Log MDETimer

Timer DO turns ON after Dl is input and a preset time elapses.
Counter DO turns ON when DI input count reaches the preset value.
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13 OPTION SETTINGS (DI, AO, HB, COM)

13-1 DI

Dl is digital input for external control based upon an externally input non-voltage contact
signal or an open collector signal.

Actions can be selected, and assigned to DI2 to DI10.

Note, however, that DI1 is fixed to RUN/RST (CH1).

(1) DI monitor screen

o is highlighted as m when a signal is input to DI regardless of whether or not Dl is
assigned.

DI5 to DI10 are optional, and are not displayed when they are not available.

e

FoT17 D12 DI3"DI4 DI5
o o o o L[

| b6 D17 DI8 DI9 DI10
(N 0

(2) Assignment of a Channel to DI

This is the assignment to DI.

In case of 2-loop specification, assignment may be done to either CH1 or CH2, or to both
CH1 and CH2 at the same time.

5-2 .

DTS RUN/RST LICHT Setting range CH1, CH2, CH1+2
D13 None ol Initial value CH1

D14: None CH1

(3) List of DI Types.

One of the parameters (Modes) descried in the Table “List of DI Types” can be assigned
to DI.

5-2 5-3 5-4

DI1TF¥ RUN/RST.4CH1 DI5: None QCH1 DI9: None QCH1
DI2: None :CH1 DI6: None CH1 DI1T0:None :CH1
DI3: None CH1 DI7: None CH1

DI4: None (CH1 DI8: None -CH1

LG is displayed for the DI to be used by input (SRC) in event logic operations.

17 RUN/RST [4CHT
2: None CH1
3: None :CH1 LG
4: None (CH1
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B Restriction conditions when assigning DI

+ RUN/RST is assigned (fixed) to DI1. This assignment cannot be changed.
+ PTN2bit and PTN3bit can be assigned only to DI5 and DI8.
+ PTN4bit and PTN5bit can be assigned only to DI5.

B List of DI Types

Mode Action Conditions | Detecton
None No action (factory default) ---- ----
RUN/RST | Switching of Run/Reset (when ON: Run execution) None Edge
RST Forced Reset (when ON: Reset state) None Level
HLD Control suspension/restart (when ON: suspension state) None Level
ADV Execute advance (when ON: execute advance) HLD Edge
FIX Switching of FIX mode/Program mode (when ON: FIX mode) None Level
MAN Switching of control output between auto/manual (when ON: manual) | AT Level
LOGIC | Logic operation input [exclusive port] (when ON: input ON) None Level
PTN2bit | Selection of start pattern No. by DI input (selectable from 3 patterns) FIX Level
PTN3bit | Selection of start pattern No. by DI input (selectable from 7 patterns) FIX Level
PTN4bit | Selection of start pattern No. by DI input (selectable from 15 patterns) | FIX Level
PTNb5bit | Selection of start pattern No. by DI input (selectable from 20 pattemns) | FIX Level

Note 1  The corresponding DI action details cannot be executed while parameters listed in the
"No-action Conditions" column in the List of DI Types Table are being executed.

Note 2  Signal detection timing:
Level input Action is maintained with DI input ON.
Edge input Action is executed by DI input ON, and is maintained even if DI input

turns OFF. Action is canceled by DI input ON again.

Note 3 Dl input must be held at ON or OFF for at least 0.1 sec. to detect DI input.

Note 4 Once a function is assigned to a DI, the same function cannot be set by the front panel
keys as Dl is given priority.

Note 5 When the same action is assigned to two or more Dls, the DI having the smallest
No. is valid under the following conditions, and Dls having a larger No. are invalid:

(1)  When the same action is assigned to multiple DIs (however, valid if on different
channels)
For example, assignment DI2 becomes invalid when MAN is assigned to DI1 and DI2.

(2) When action types (PTN2bit, PTN3bit, PTN4bit, PTNSbit) that use multiple DI terminals
are assigned to multiple DIs (however, valid if on different channels)
For example, assignment to DI8 becomes invalid when PTN3bit is assigned to DI5 and
DI8.

Note 6 When action types (PTN2bit, PTN3bit, PTN4bit, and PTN5bit) that use multiple DI
terminals are assigned, the assigned action of the DI to be used will be cleared
depending on the assignment.

When DI5 is assigned to PTN5bit with MAN assigned to DI6, MAN assigned to DI6 is
canceled as the start pattern No. will be assigned to DI6.

Note 7 When a DI assignment is canceled during DI execution, the currently executing action is
continued (excluding LOGIC operation).

Note 8 For details on logic operation, see "12-4 Event Logic Operations".
Note 9 LOGIC cannot be set to CH.
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B Selection of start pattern No.

The start pattern No. can be selected by the external input.
To use this function, PTN2bit, PTN3bit, PTN4bit, or PTNSbit must be assigned to DI5, or
PTN2bit or PTN3bit must be assigned to DI8, and the EXT lamp must be set to light.

Ex: To assign [PTN5bit] to DI5, and select start pattern No.5

The start pattern No. is automatically assigned from DI5 to DI9, and the key mark is
displayed. To select start pattern No.5, short across DI COM (terminal No.44) and DI5
(terminal No.38), and DI7 (terminal No.40) according to the following table.

DI Start Pattern No.
(terminalNo)lg 14 15 |3 |4 |5 |6 |7 [8 |9 |10(11[12]13 |14 15 |16 |17 |18 [19|20
D|5 (38) * * * * * * * * *
D|6 (39) * * * * * * * * * *
D|7 (40) * * * * * * * *
D|8 (41) * * * * * * * *
DI (42) S EERE

* mark indicates short across DI COM (44).

Note
+ When start pattern No.0 is selected (DI input in OPEN state), the start pattern No.

becomes No.1.
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13-2 Analog Output

(1)

(2)

This function is optional and is not displayed when it is not installed.
All of the following assignments are possible for both Analog Output 1 (Ao1) and Analog

Output 2 (A02).

Analog Output type

DEV

Measured value (CH1)

Target set value (CH1)
Deviation of PV and SV (CH1)
OUT1 Control Output 1

Initial value

Scaling Analog Output

Aol WD PV
"Wol_L 0.0
Mol _H: 1370.0%

Setting ranges and defaults
(Ao1_L<Ao1 H,orAo2 L <Ao2 H)

Setting range

OouT2

PV, SV, DEV, OUT1, CH2_PV,
CH2_SV, CH2_DEV,0UT2

Ao1l: PV
Ao2: SV

CH2 PV  Measured value (CH2)

CH2 SV  Target set value (CH2)
CH2_DEV Deviation of PV and SV (CH2)
Control Output 2

Description Analog output Type Setting Range Default
PV,SV, Within measuring range .
Aol_L analog output 1| " 5y o gy Setiing range
lower limit scaling = = lower limit value
Ao2_L analog output2 | DEV, CH2_DEV -100.0 to 100.0%
lower imitscaling 5571 ouT2 0010 100.0% 0.0%
Ao1_H analog output 1 E\IZIZS \I/=;V, CH2 SV Within measuring range Setting range
higher limit scaling = = higher limit value
Ao2_H analog output 2 | DEV, CH2_DEV -100.0 to 100.0%
higher limit scaling OUT1, OUT2 0.0 0 100.0% 100.0%
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13-3 Setting the Heater Break/Heater Loop Alarms

This function is optional and is not displayed when it is not available.

This function outputs an alarm when the heater has burned out during control (heater
break) or when some trouble on the final control element causes a heater current to flow
when output is OFF (heater loop error).

Alarm output is assigned to EVENT/DO (external output), and HBA (heater break alarm)
or HLA (heater loop alarm) is assigned for use.

Heater Break Alarm and Heater Loop Alarm can be used when Control Output 1 or
Control Output 2 is a contact (Y) or SSR drive voltage (P).

These alarms cannot be used if control output is current (1) or voltage (V).

Hysteresis is fixed to 0.2A.

(1) Connecting the Current Transformer (CT)

Pass the load wire through the hole of the CT (provided with this device).
Wire from the CT terminal to the CT input terminal on this device.
The wire has no polarity.

For 30A CT CTL—6—S
For 50A CT CTL—12—S36—38

Rear terminal (CT input terminal) To ®, ®

(2) Heater current monitor
The monitor displays the current value detected by the current transformer (CT).

T i

e ater T 0GR : Display range 0.0to 50.0 A
i HBAQ OFF |

I HLA: OFF i

L HBY. _ _Lock _HB:_OUL1_!

+ "HB_HH"is displayed on the LCD display screen when the detection current exceeds
55.0A.
+ "—"is displayed on the LCD display screen when the current cannot be detected.

(3) Heater Break Alarm current (HBA)
An alarm is output when the current of the load wire is smaller than the preset value.

R o 1T Setting range OFF, 0.1 t0 50.0 A
@ oFF i Initial value OFF

]

]

Note

¢ To use Heater Break Alarm, HBA must be assigned for EVENT/DO in
EVENT/DO group.
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(4) Heater Loop Alarm current (HLA)
An alarm is output when the current of the load wire is greater than the preset value.

5] -

Eﬁﬁé}-‘;“(E-F-;b-'-ﬂj“““": Selzt'tlng range OFF, 0.1t0 50.0 A
L HLAD oFF : Initial value OFF

LHBY Look _HR:_OUT1!

Note

+ To use Heater Loop Alarm, HLA must be assigned for EVENT/DO in EVENT/DO
group.

(5) Heater Break/Heater Loop Alarm mode (HBM)
You can select the real mode or the lock mode as the alarm output mode.

EEI-E-é}-‘_;;--(E-F-l:b--(ﬂ-\j--------: Settlng range Real, Lock
i HLA: OFF | Initial value Real
L HBUA Lock _HB: OUTI1_!

Real Once the alarm is output, alarm output is canceled when the heater current
returns to normal.
Lock Once the alarm is output, alarm output is locked (fixed), and is output

continuously even if the heater current returns to normal.
Alarm output can be canceled by setting HBA/HLA to OFF or turning the
power OFF.

(6) Heater Break detection Selection (HB)

Select the control output at which Heater Break is detected.
This parameter can be set when another choice besides the 1-output specification is
selected, and specified either Y/Y, P/P, Y/P, or P/Y for output 1/output 2.

Il

-7-----------_------------, Setting range OUT1, OUT2
FE i Initial value OUT1
]

o=
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13-4 Communication

(1) Setting communication

For details, refer to the separate manual "FP23 Series Programmable Controller
Communications (Interface) (RS-232C/RS-485) Instruction manual (Detailed version)."
This section explains only setting items.

5-8 PROT: Communication protocol
COM PROTLZ SHIMADEN Setting range ~ SHIMADEN, MOD_ASC,
MEM EEP Initial value SHIMADEN
ADDR: Communication address
Settingrange 11098
Initial value 1
BPS: Communication speed
Setting range 2400, 4800, 9600, 19200 bps
Initial value 9600 bps
MEM: Communication memory mode
Settingrange  EEP, RAM, R_E
Initial value EEP
5-9 DATA: Communication data length
COM DATAD / Settingrange 7,8
g?gg}; EVEN Initial value 7
DELY; 10 ms PARI: Communication parity
Setting range EVEN, ODD, NONE
Initial value EVEN
STOP: Communication stop bit
Settingrange 1,2
Initial value 1
DELY: Communication delay time
Settingrange 1to 50 ms
Initial value 10 ms
5-10 .
COM CTRLD STX_ETX_CR CTRL: Control code
BCC: ADD Settingrange  STX_ETX_CR,

STX ETX CRLF, @ _: CR
Initial value STX ETX CR
BCC: Block Check Character
Settingrange  ADD, ADD_two’s cmp,

XOR, None
Initial value ADD
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(2) Communication Mode (COM)

Select whether or not to set or change various data using the front panel keys (local) or
by communication (option).

1-1

INEE OFF Gy INEE OFF Gy Settingrange LOCAL, COM
MAN: OFF 1 MAN: OFF 1| Initial value LOCAL
COMT  LOCAL COMZ  LOCAL

In the LOCAL mode, the key sign is displayed at the communication selection, indicating
that changing from LOCAL (local) to COM (communication) by the front panel keys isn’t
possible.

Even in the LOCAL mode, the Communication mode can be changed from LOCAL to
COM by sending commands to the FP23 from the host.

In the COM mode, the Communication mode can also be changed from COM to LOCAL
by operating the front panel keys.

LOCAL Settings can be made using the front panel keys.
(Settings cannot be made by communication.)

COM Settings can be made by communication.
(Settings cannot be made by the front panel keys.)
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14 KEY LOCK SETTING

14-1 Setting Key Lock

(1) Displaying the key lock screen

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 pressingthe _ <€ ][ ¥ | or [ A | key, and press the key to fix
and register settings.

o0 Basic Screen g0 Lock, etc Screen
PTN STEP GRP
1 1 -——---*|LOCK, et -
oUT1 ? 59 109 DISP Kgy Locll<, SV Limit,
0.0yl " Time Unit. ADV Mode
[SCRN] H [ENT | + [SCRN]
______ -> _
Dotted line indicates that BK;_OCKI} OFF GRP
the same key must be OUTPUT: Dual —_
pressed more than once IR COM: ON
[ 2in 2out 1loop ]

(2) Key lock

When Key lock is applied, T (key mark) is displayed at the relevant parameter on
the LCD screen and the parameter cannot be set or changed.

8-1
KLOCK[Y OFF Setting range OFF, LOCK1, LOCK2, LOCK3
OUTPUT :Dual Initial val OFF
IR COM: ON al value

[ 2in2out 1loop ]

LOCK1  Locks parameters other than SV-related, AT, MAN, and EVENT/DO
parameters.

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 "18 List of Parameters."
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15 MONITORING, EXECUTING & STOPPING

OPERATION

To execute Program control or Fixed value control, the basic screen (No.0-0) must be
displayed.
When another screen is displayed, press the key to move to the basic screen.

15-1

As this section indicates that the basic screen contents and transition, you may skip this
section in case another choice besides the 2-loop specification is selected.

Under the 2-loop specification, three Display Modes are offered as the Basic screen on
the LCD screen; Display mode 1: Screen 0-0 - Basic screen for CH1, Display mode 2:
Screen 0-0A - Basic screen for CH2, and Display mode 3: Screen 0-OB - PV Basic
screen.

By pressing the key, the LCD screen will be switched to another to display the
desired channel which is under control operation.

Flow of Basic Screen under 2-loop Specification

«
Lit Lit 4o L & &3, 03, 20, I,

3 . oll__, ol
III@IIII llllllll III@IIII
Display mode 1 Display mode 2 Display mode 3

The channel number and the contents on the Basic screen are linked to the PV display,
SV display, and status lamps (RUN, HLD, MAN, FIX, EXT, AT). For example, when the
CH2 lamp does not illuminates, CH1 information is displayed, or when the CH2 lamp
illuminates, CH2 information is displayed.

By using key Display/channel mode switching is available at the Basic screen only.
When the Display mode 3 is selected, PV of CH1 is displayed on the PV display, PV of
CH2 is displayed on the SV display, and statuses of CH1 are reflected on the status
lamps respectively.

B Information offered according to Display modes on 7-segment LED/Status
lamps

Display mode 3

Display mode 1

Display mode 2

Status lamps CH1 CH2 CH1
7-segment LED, upper | CH1 PV CH2PV * CH1PV
7-segment LED, lower | CH1 SV CH2 SV CH2PV *2

*1 CH2 lamp on PV display lits.
*2 PV lamp on SV display lits
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Even if the Basic screen transits to another by pressing the key, PV/SV display
shows values for the current channel. The Basic screen, which returns by pressing a
key, indicates the contents that are shown just before the pressing the key.

15-2 Operations in Basic Screen
The following operations are possible in the basic screen in a reset state:

(1) Setting the start pattern

(2) Setting the start step

(3) Setting FIX mode (between the Program mode and the FIX mode)
(4) Changing FIX SV value (can be changed while execution)

(5) Start/Stop Program control/Fixed value control

(1) Setting the start pattern

Set the stattern before the program is started.

When the key is pressed in Basic screen group top screen, the program pattern No.
on the LCD display blinks and is incremented. (It can also be changed by the _ A | or
_V | keyifitis blinking.)

When you press the key after changing the program pattern No. to fix the setting,
blinking stops.

0-0 0-0 0-0

PTN ‘I STEP ‘I Gy PTN STEP G PTN 5 STEP ‘I G

0UT1 g [ |5|0 [ |‘10 >» ouT1 L '1]) » oUT1 (I) o |5|0| [ |‘10
0.0%1! PTN 0.0%1 ENT 0.0%1

Press 4 times

(2) Setting the start step

Set the start step before the program is started.

When the key is pressed in Basic screen group top screen, the program step No.
on the LCD display blinks and is incremented. (It can also be changed by the _ A | or
_V | key ifitis blinking.)

When you press the key after changing the program step No. to fix the setting,
blinking stops.

0-0 0-0 0-0
PTN STEP PTN STEP PTN STEP
OUT1 5| [ ' |1| |q1-I > 5| m » OUT1 5I [ A |3| |Clil
! * A 0 0 v 50' Yl 0 50 10
0. 0% sTEP| °%9 04 | ENT | " 0. 041

Press 2 times

When "0" is set to the start step, that pattern is not executed. To execute control, set a
value other than "0" to the start step.
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(3) Setting the FIX mode

When the key is pressed in Basic screen group top screen, the program pattern
No. on the LCD display blinks and is incremented. (It can also be changed by the _A |
or LY | key ifit s blinking.)

When "F" is selected, and the key is pressed to fix the setting, blinking stops.

0-0 0-0 0-0
PTN { STEP 1 PTN STEP PIN | STEP__ _
OUTT : > ouTi : > QUTH :
? 1 1 1 1 5IO 1 1 1 1 ‘01 ‘i 1 1 1 1 5IO 1 1 1 1 10 (|7 1 1 1 1 SI’J 1 1 1 1 mli
0.0%] PTN 0.0%1 ENT 0.0%]
Note

+ When the mode is changed from the Program mode to the FIX mode, the move
operation changes depending on the FIX MOVE setting.

For details, see "10-4 FIX MOVE."

(4) Setting the FIX SV value (only in FIX mode)

In the FIX mode, pressingthe | <] | A | or [V | key in Basic screen group top
screen causes the lowermost digit in the SV display to blink.

Press the | €| key to move the blinking section on the numerical value to the digit to be
changed, and press the | A | or | Y_| key to change the SV value. After changing the
SV value, press the key to fix the setting. The blinking section on the numerical
value stops.
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15-3 Displaying the Step No. and SV

BBB B B P SV display

PV o o o o

(BAEE3
o |l ——> Start step

Ps

N
€EEC0000

SHIM ADEN

The following table shows the relationship between the start step No. in Reset
state and the SV display.

Start Step No. SV display
Program mode FIX mode
0 Starting SV
1 Starting SV
210400 Previous step’s SV
--- FIX SV

15-4 How to Start / Stop Control
Check the following again before starting control:

1. The LCD display shows the Basic screen (In 2-loop specification, the Basic
screen of the controlling channel)

2. Confirm if the FP23 is in the desired control mode (Program or FIX).
3. The LCD display shows the desired start pattern/start step.

Start control operation after confirming these items.

In the Basic screen (In 2-loop specification, the Basic screen of the controlling channel),
press the + keys, to start (RUN lamp lit) / stop control.
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16 OPERATIONS DURING CONTROL

16-1  Monitoring Control

(1) Basic screen

During program control, the currently executing pattern and step are displayed.
During fixed value control, "F" is displayed on the pattern display, and "- - - " is displayed
on the step display indicating that the display is off.

0- 0-

PTN STEP G PTN STEP G

F | 1 17

0 T1 .i 1 1 1 |5|0| 1 1 |10 0 T] 0I 1 1 1 |5|0| 1 1 |10
100. 09 100. 09

(2) Output value display

The output values of Control Output 1 (OUT1) and Control Output 2 (OUT2: option) are
displayed on the upper and lower sections, respectively, as a % and a bar graph.
In the 1-output specification, OUT2 is not displayed.

o o
o —|o

During manual output, OUT1 or OUT2 can be selected by the key, and output can
be adjusted by operating the | € |, [ A | or | ¥ | key. For details, refer to “16-3
Switching Auto/Manual of Control Output”.

0—1
(|]I 11 I5|0I [} Im(1
0. 0% —
OUT2 (l] 1 1 1 Islol 1 1 Imq
0.0%|

(3) PV monitor

This screen is shown only in case of 2-input operation.
This is a monitoring screen to check input 1 or input 2 PV value, different from execution
PV value.

o

o= =

<< PO << —|
oo
(e Na»]
o le;
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(4) Status monitor

This screen is displayed only in case of 2-loop specification.
This is a status monitor screen for the another channel, different from Basic screen.

T When any condition is detected, each of the o located
U U O a subjacent to each parameter display will blink, or m is lit
E|L|T A|—|T CH2? reversed.

RUN  Lights during control is being executed. Blinks during program start delay
time (PRG.Wait).

HLD Lights when the program is paused in Program mode. Blinks when the
pause caused by an input error in the Program mode or in the Fix mode.

FIX Lights in the FIX mode.

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

EXT Lights when start pattern No. selection (PTN2bit, PTN3bit, PTN4bit,
PTN5bit) are set to DI5 to DI8.

AT Lights during auto tuning standby. Blinks during auto tuning execution.

(5) Monitoring program status

This screen shows program execution for CH1 and CH2 status.

CH1 status is shown in the upper low, CH2 status is shown in the lower low.

0G3A U P LﬁL DﬁN CH1

GUA U P LVL DWN CH2
10

GUA Lights in guarantee soak.

uUpP Lights at execution of ascending step.
LVL  Lights at execution of flat step.

DWN Lights at execution of descending step.

(6) Monitoring the remaining step time

This screen is displayed only during program control.

The remaining time of the currently executing step is displayed. The display returns to the
basic screen when a stop (RST) is input by DI or when the mode has moved to the FIX
mode by DI.
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(7) Monitoring the program

This screen graphically displays the program pattern.

With programs exceeding ten steps, you can scroll the monitor display in 1-step
increments by pressing the [ A | key to display the next ten steps, or pressing the _V ]
key to display the previous ten steps.
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(8) Monitoring the pattern link

This screen is displayed only during program control.
The pattern link settings and execution state are displayed.
The currently executing pattern No. is displayed blinking.
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(9) Monitoring information during control execution

This screen is displayed only during control execution.
The states of the following four parameters are displayed.
Note, however, that only the PID No. is displayed during fixed value control (FIX).
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PTN LNK Indicates the pattern link execution count and setting count.
PTN REP Indicates the pattern execution count and setting count.

STP LOP Indicates the execution count and setting count of the step loop.
PID No. Indicates the PID No. currently in use.
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16-2 Executing and Stopping Auto Tuning

Auto tuning (AT) can be executed and stopped.

During execution of auto tuning, the AT LED indicator or O of status monitor (screen 0-3)
blinks, lights during auto tuning standby, and go out when auto tuning ends or stops.

1-1 i
MND 8 F F C? Sét.tlng range
Lol OCAL Initial value

ON, OFF
OFF

What is "auto tuning?”

Auto tuning automatically calculates the optimum PID constants by the
limit cycle method so that control is executed using these values.

Note

+ As auto tuning is affected by the output limiter during execution, set the lower and
higher limit values of the control output value before executing auto tuning.
(Normally, set the lower limit value to 0% and the higher limit value to 100%.)

4 Auto tuning cannot be executed

Program Mode

FIX Mode

Reset state (RST)

Auto tuning cannot be executed

Auto tuning cannot be executed

Manual output (MAN)

Auto tuning cannot be executed

Auto tuning cannot be executed

Zone PID set to "PV"

Auto tuning cannot be executed

Auto tuning cannot be executed

PV value scale over

Auto tuning cannot be executed

Auto tuning cannot be executed

PID P=OFF

Auto tuning standby

Auto tuning cannot be executed

(ON-OFF control)

4 Auto tuning end conditions

Program Mode

FIX Mode

When the RUN state changes to the reset (RST) state

End of auto tuning

End of auto tuning

When output has elapsed for about 200 minutes in a 0% or 100% state

End of auto tuning

End of auto tuning

At power interruption

End of auto tuning

End of auto tuning

When PID operation has ended

End of auto tuning

When computation of all PID Nos. (No.1 to No.10) has ended

End of auto tuning

When PV value has exceeded the scale

End of auto tuning

End of auto tuning
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4 About auto tuning during program control

Once AT has been executed, the program judges whether the current step is a ramp
section or a flat section, and stands by for the next step in an AT standby state (lamp lit)
on ramp sections. At flat sections, AT is executed (lamp blinks) using the PID No. of that
step.

Note, however, that under the conditions, the above operation sometimes is not
performed.

(1) Ifthe FP23 is in Hold state, AT is executed even if the current step is a ramp
section.

(2) AT forcibly ends at PV scale over.

(3) The state changes to the AT standby state when P=OFF (ON-OFF control).

(4) For PID Nos. obtained by AT execution once and set with appropriate PID values,
the state is the AT standby state even on flat sections until the program ends, and
AT is not executed as long as AT is not performed again.

The following shows an example of AT execution at Step3.

SV5/SV6 | S S S 5 S S

PID3 AT

SV3/Sv4 © execution :
SV1/SV2 - PID2AT : : 5 PID2 AT
. execution: : : Estandby

Start SV

---------- —L T

Step1 Step2  Step3 Step4d Step5 Step6 Step7 Step8
PID1  PID1 PID2 PID2 PID3 PID3 PID2 PID2

Step3 AT is in a standby state as the step is a ramp section. (AT LED lit)

Step4 AT of flat section PID2 is executed (AT LED blinks), and becomes a standby state at
the remaining time (AT LED lit).

Step5 AT is in a standby state as the step is a ramp section. (AT LED lit)

Step6 AT of flat section PID3 is executed (AT LED blinks), and becomes a standby state at the
remaining time (AT LED lit).

Step7 AT is in a standby state as the step is a ramp section. (AT LED lit)

Step8 AT is in a standby state (AT LED lit) as computation of PID2 has ended at Step4.
*1 AT also ends (AT LED Out) at program end (Step8).
*2  Inthe case of this example, AT of PID1 is not performed.

Note
+ When there is not enough step execution time at flat sections, and AT does not
end, AT execution of that No. is carried out to the next time.

#About auto tuning during fixed value control (FIX)

During FIX control, the AT lamp blinks from the moment that AT is started.
When AT ends, the AT lamp automatically goes out.
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16-3 Switching Auto/Manual of Control Output

Normally, automatic operation is performed. However, use this item to manually set
control output, for example, during device testing.
During manual output, note that the set value is continually output and feedback control

is not performed.
During manual output, the MAN monitor lamp and status monitor (screen 0-2) are

displayed blinking.

2\?”:} 0FF on Setting range OFF, ON
MAN OFF 1 o
CONT LOCAL Initial value OFF

The manual execution conditions (common to front panel keys and external switch input)
are as follows:

(1) AT must not be in progress.
(2) The FP23 must not be in a Reset (RST) state.

(1) Manual output operations

In a 1-output specification, the output value of OUT2 and the output bar graph are not
displayed on the screen.

1
OFF CH ? 1 1 1 1 5|0 1 1 1 Im‘i
[0 \| 30. 0% N
LOCAL ouT2 7 T
0.0%]

1. Inthe setup screen (1-1), select MAN (manual) using the cursor, and select ON
to register manual output.

—_

o=
oI
== —
BV e

2. Next, to perform control output manually, move to the basic screen (group 0)
by the key, and move to the output value display (0-1) screen by the
key. At this time, make sure that the cursor () is displayed at the top left of the
LCD screen.

3. You can select OUT1 or OUT2 by the key, and adjust the output by the
_ <], [A ] or [ V] key.
There is no need to register and fix settings by the key.

Note

In the case of 2-loop specification, switching to Manual control mode has to be done
in each channel.
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(2) Simple key-based manual output operations

In the output value display screen (0-1), you can switch automatic/manual by pressing

the + A | keys for OUT1, or the + |V | keys for OUT2.

01

? [ o
30.0% N
OUTZ li [ |5|0| [ |‘mi
0.0%1

0-1
| |5|0| [ |1 0UT1 li [ | |5|0| [ thi
30. 0% N
OUTZ lil [ |5|u| [ |Iu
0.0%1

[ENT] + A | or [ENT] + LV |

16-4 Temporarily Holding (HLD) and Resuming Program Execution

Hold is a function for temporarily holding program control. When this function is set to ON,
HLD is executed, and when it is set to OFF, HLD is canceled.
During HLD execution, the HLD monitor lamp, and O of the status monitor (screen 0-2)

are lit.
1-2 _
HL D3 OFF on Setting range OFF, ON
ADV: OFF 1 Initial value OFF
Start PTN: 1

In the following example, the remaining Step5’s period is used to reach SV5 after HLD is

Time

canceled.
Remaining period T Remaining period T
> >
SV5/SV6 : : '. :
SV3/SVA | = ] ———————— T ] ffffffff .
: :  HLD execution : ~ HLDcancel
: . SV reaches after :
: the remaining
: period T
SVA/SV2 |- e
Start SV
Step1 Step2 Step3 Stepd Step5 Step5 Step6
extended

*1 HLD is enabled even in the guarantee soak.
*2 ADV cannot be executed during HLD.

*3 HLD operation by key entry or communication is enabled only when DI is not assigned. (DI

input is given priority.)

*4 When a program is executed with HLD DI input ON, program execution is dependent on the
SV value of the PV start function.

Ex: When PV start is ON, hold by SV value of PV start
When PV start is OFF, hold by start SV

*5 During HLD, changes to parameters are not reflected until HLD is canceled even if start V,

step SV and time signal related parameters are changed.
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16-5 Executing Advance (ADV)

Advance is a function for forcibly moving to the next step (or time) from the current step
(or time) during program execution.

1. Step move: Program advance in step units (single steps).
2. Time move: Program advance in time units.

For details on the setting of move action by ADV execution and ADV time when time
move is set, see "9-1 (5), Advance mode," and "9-1 (6), Advance time."

Setting range ON, OFF
Initial value OFF

2
D 0
V3 0

art PTN: 1

— £

1_
HL FF
AD FF
St

Note
+ ADV is disabled for about two second after ADV is executed.
+ In a guarantee soak (GUA) state, GUA is canceled on both the step and time, and
the program only moves to the next step.
+ Advance cannot be executed during a hold (HLD).

Example) Move by step (forcibly end step 5 and move to step 6)

SV5/SV6

P
-~ Movetostep6

svasva | T
: : : ADV execution

SVA/SV2 |---one : Ao T o

Start SV

Time

Step1 Step2 Step3 Stepd Step5 Step6
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Example) Move by time (move by ADV time only)

SVBISVE |- s

T

SV3/sv4 ADV execution
SVAISv2 |
Start SV
Time
Step1 Step2 Step3 Stepd Step5 Step6
Note

+ In time selection, when the ADV time is greater than the remaining time of that
step, advance beyond the next step is not performed, and the program only
advances to the next step in the same way as in step selection.
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17 ERROR DISPLAYS

17-1 Operation Check Abnormalities at Power ON

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

detected.
Display Cause
= -r=m  |ROMerror
£ -r~"~ |RAM error
E-EEPF EEPROM error In any of the states shown on
the left, all outputs turn OFF or
F-Rs ! |Input1 AD error become 0%.
F-Rd2  |Input2 AD error
E-5F: Hardware error

+ If any of the messages shown in the table are displayed, repair or
replacement is required. Immediately turn the power OFF, and contact
your dealer.
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17-2 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
LT The PV value exceeded the measuring range lower limit (-10%FS).
S L HH The PV value exceeded the measuring range higher limit (+110%FS).

RTD Burnout

Thermocouple Burnout

- 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.

YA Reference junction compensation (-20°C) is at the lower limit.

(thermocouple input)

ol o HH Reference junction compensation (+80°C) is at the higher limit.
(thermocouple input)

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

17-3 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

),

= = _ M | The heater current exceeds 55.0A.

Lx]

P
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18 LIST OF PARAMETERS

This chapter lists all of the parameters used by the FP23.
Parameters that cannot be set by the user are not listed.

Symbol Indicates the parameter symbol displayed on the LCD screen.
(CH1), (CH2) Related only to a 2-loop specification.
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 default.

(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 initialized when one of a range
setting, digit setting or PV scaling setting has been changed.
Parameters marked by * may need to be confirmed again when
the above settings have been changed.

18-1 Execution Screen Group (group 1)

Symbol Descrlpt!on of Setting Range Initial Value | Lock
Function
AT Auto Tuning ON/OFF OFF
MAN * | Manual output ON/OFF OFF
COM Communication mode | LOC: Local settings LOC
COM: Communications
settings
HLD Hold ON/OFF OFF 1
ADV Advance ON/OFF OFF 1
Start PTN Start pattern No. 11020 1 1
PTN Link Reps Pattern link execution | 0 to 9999 0 1
count
Link Format Pattern link settings 0 to assigned pattern 0 1
1st to 20th higher limit
FIX MODE FIX mode selection ON/OFF OFF 1
FIX SV * | FIX SV value setting Within SV limit setting 0 digit 3
range
FIX PID FIX PID No. selection |1t010 1 1
FIX MOVE FIX move selection EXE EXE 1
EXE/STBY
EXE/TRCK
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Symbol Descr'ptfon Setting Range Initial Value |Lock
of Function
FIXEV Set Point | FIXEV action | DEV_Hi: -25000 to 25000 digit 25000 digit 2
EVito EV3 * | pointsetting DEV_Low: -25000 to 25000 digit | -25000 digit
DEV_Out: 0 to 25000 digit 25000 digit
DEV_lIn: 0 to 25000 digit 25000 digit
PV_Hi: Within measuring range Measuring range
higher limit value
PV_Low: Within measuring range| Measuring range
higher limit value
FIX DO Set Point | FIXDO DEV_Hi: -25000 to 25000 digit 25000 digit 2
DO1to DO9 * | actionpoint | DEV_Low: -25000 to 25000 digit | -25000 digit
setting DEV_Out: 0 to 25000 digit 25000 digit
DEV_lIn: 0 to 25000 digit 25000 digit
PV_Hi: Within measuring range | Measuring range
higher limit value
PV_Low: Within measuring Measuring range
range higher limit value
18-2 Program Screen Group (group 2)
Symbol Descrlpt!on of Setting Range Initial Value |Lock
Function
Num.of STEP | Number of steps 0 to assigned step higher limit 20 1
Start STEP Start step 0 to number of steps 1 1
StartSV  * | Start SV Within SV limiter setting range 0 digit 3
PTN Reps Pattern execution count | 1 to 9999 times 1 1
Loop Setup
Start Start step No. 1 to number of steps 1 1
End End step No. 1 to number of steps 1 1
Reps Execution count 1 t0 9999 times 1 1
GUArantee Soak
Zone * | Guarantee soak zone | OFF, 1 to 9999 digit OFF 1
Time * | Guarantee soak time 00: 00 to 99: 59 00: 00 1
PV Start PV start ON/OFF OFF 1
EV Set Point | EV action point setting | DEV_Hi: -25000 to 25000 digit 25000 digit 2
EV1to EV3 * DEV_Low: -25000 to 25000 digit| -25000 digit
DEV_Out: 0 to 25000 digit 25000 digit
DEV_In: 0 to 25000 digit 25000 digit
PV_Hi: Within measuring range | Measuring
range higher
limit value
PV_Low: Within measuring Measuring
range range higher
limit value
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Symbol | Description of Setting Range Initial Value | Lock
Function
DO Set Point | DO action point setting | DEV_Hi: -25000 to 25000 digit 25000 digit 2
DO1 to DO9 * DEV_Low: -25000 to 25000 digit| -25000 digit
DEV_Out: 0 to 25000 digit 25000 digit
DEV_In: 0 to 25000 digit 25000 digit
PV_Hi: Within measuring range | Measuring
range higher
limit value
PV_Low: Within measuring Measuring
range range higher
limit value
TS1t0 TS8
ON STEP Time signal ON step OFF, 1 to number of steps OFF 1
ON Time Time signal ON time 00:00 to 99:59 00:00 1
OFF STEP Time signal OFF step | OFF, 1 to number of steps OFF 1
OFF Time Time signal OFF time | 00:00 to 99:59 00:00 1
18-3 Step Screen Group (group 2S)
Symbol Descrlpt!on of Setting Range Initial Value |Lock
Function
STEPO001 to 400
SV * | Step SV Within SV limiter setting range | 0 digit 3
Time Step time 00:00 to 99:59 00:01 1
PID Step PID No. 0to10 0 1
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18-4 PID Screen Group (group 3)

Symbol \ Description of Function |Setting Range Initial Value Lock
PID (01 to 10) -OUT1
P No.1 proportional band (OUT1) OFF, 0.110999.9 % 3.0% 1
I No.1 integral time (OUT1) OFF, 1 to 6000 s 120s 1
D No.1 differential time (OUT1) OFF, 1t0 3600 s 30s 1
DF *1 No.1 hysteresis (OUT1) 1 to 9999 digit 20 digit 1
MR No.1 manual reset (OUT1) -50.0 t0 50.0 % 0.0 %
-50.0 % 1
(1-loop,2-out)
SF No.1 set value function (OUT1) 0.00 to 1.00 040 1
ZN * | No.1PID zone (CH1) Within measuring range | O digit 1

PID (01 to 10) -OUT2

No.1 proportional band (OUT2) 1

0, 0,
P (CH2) OFF, 0.110999.9 % 3.0%
I No.1 integral time (OUT2) (CH2) OFF, 1t0 6000 s 120 s 1
D No.1 differential time (OUT2) (CH2)| OFF, 1to 3600 s 30s 1
DF * | No.1 hysteresis (OUT2) (CH2) 1 to 9999 digit 20 digit 1
DB * | No.1 dead band (OUT2) -19999 to 20000 digit 0 digit 1
MR No.1 manual reset (CH2) -50.0 t0 50.0 % 0.0 % 1
SF No.1 target value function (OUT2) 0.00 to 1.00 040 1
(CH2)
ZN * | No.1 PID zone (CH2) Within measuring range | O digit 1
PID01-10 | No.1 output limiter lower limit value o o 1
OUTIL | (OUTY) 0.0 to 100.0 % 0.0 %
OUT1H No.1 output limiter higher limit value 0.0 1o 100.0 % 100.0 % 1
(OUT1)
No.1 output limiter lower limit value o o 1
OouT2L (OUT2) 0.0 to 100.0 % 0.0 %
No.1 output limiter higher limit value o o 1
OUT2H (OUT2) 0.0t0 100.0 % 100.0 %
Zone Zone 1 PID mode OFF: No switching OFF 1
PID1 PV: PV zone switching
SV: SV zone switching
HYS1* | Zone 1 hysteresis 0 to 10000 digit 20 digit 1
PID2 Zone 2 PID mode (CH2) OFF: No switching OFF 1

PV: PV zone switching
SV: SV zone switching

HYS2 * | Zone 2 hysteresis (CH2) 0 to 10000 digit 20 digit 1

AT Point * | Auto tuning point 0 to 10000 digit 0 1
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18-5 EVENT/DO Screen Group (group 4)

Symbol De:crlpt!on of Setting Range Initial Value | Lock
unction
EV1to EV3, DO1 to DO9
MD EV1ito3 None : No action EV1: DEV Hi 1
DO1t09 DEV Hi  :Higher limit deviation EV2: DEV Low
Operation mode | DEV Low : Lower limit deviation EV3: RUN
DEV Out : Outside higher/lower limit
deviation DO1 to 9: None
DEV In : Inside higher/lower limit
deviation
PV Hi : PV higher limit absolute value
PV Low :PV lower limit absolute value
SO : Scale over
FIX :In FIX mode
AT : Auto tuning execution in
progress
MAN : Manual output
LOGIC : Logic operation (*1 *2)
Direct : Direct output (*3)
RUN :RUN
HLD : Program hold
GUA : Guarantee soak zone
STEP : Step signal
PRG.END : Program end signal
TS : Time signal 1
TS2 : Time signal 2
TS3 : Time signal 3
TS4 : Time signal 4
TS5 : Time signal 5
TS6 : Time signal 6
TS7 : Time signal 7
TS8 : Time signal 8
HBA : Heater Break Alarm output (*4)
HLA : Heater Loop Alarm output (*4)
ACT EV1to EV3 N.O.: Normally open N.O. 1
DO1 to DO9 output | N.C.: Normally closed
characteristics
DF * |EV1toEV3 1 to 9999 digit 20 digit 1
DO1 to DO9
hysteresis
IH EV1to EV3 OFF, 1/2/3 OFF 1
DO1 to DO9
standby action
DLY EV1to EV3 OFF, 1109999 s OFF 1
DO1 to DO9
delay time
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Symbol De:ﬁ:ﬂ:g: of Setting Range {;::La; Lock

EV1to EV3/DO1 to DO3

SRC1 Source input1 None/TS1 to TS8/TS1-C2 to TS8-C2/ None 1

SRC2 | Source input 2 DI1to DI10

Gate1 Gate input1 BUF/INV/FF BUF 1

Gate2 Gate input 2

Log MD | Logic operation mode| AND/OR/XOR AND 1

DO4, DO5 (when MD = LOGIC)

SRC Source input None/TS1 to TS8/TS1-C2 to TS8-C2/ None 1
DI1 to DI10

Log MD | Logic operation mode| Timer / Counter Timer 1

Time Timer OFF, 1t0 5000 s OFF 1

Count Counter OFF, 1to 5000 OFF 1

*1 Lo%iggperation (AND, OR, XOR) can be assigned only to LOGIC EV1 to EV3, and DO1
to .

*2 Logic operation (Timer, Count) can be assigned only to DO4 and DO5.
*3 Direct output can be assigned only to DO6 to DO9 with communication interface.
*4 This function is optional and is not displayed when it is not installed.
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18-6 DI/Option Screen Group (group 5)

Symbol

Description of
Function

Setting Range

Initial
Value

Lock

DI assignment channel
(in 2-loop)

CH1/CH2/CH1+2

CH1

DI

DI1 assignment

RUN/RST (fixed)

DI2

DI2 assignment

None
RUN/RST
RST

HLD

ADV

FIX

MAN
LOGIC

None

DI3
Dl4
Dl6
DI7
DI9
DI10

DI3 assignment
Dl4 assignment
DI6 assignment
DI7 assignment
DI9 assignment
DI10 assignment

None
RUN/RST
RST

HLD

ADV

FIX

MAN
LOGIC

None

DI5

DI5 assignment

None
RUN/RST
RST
HLD
ADV
FIX
MAN
LOGIC
PTN2bit
PTN3bit
PTNA4bit
PTN5bit

None

DI8

DI8 assignment

None
RUN/RST
RST

HLD

ADV

FIX

MAN
LOGIC
PTN2bit
PTN3bit

None
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(1)

Description . Initial

Symbol of Function Setting Range Value Lock

Ao1MD  |Analog output1 |PV : CH1 Measurement value PV 1
type SV : CH1 Setting value

DEV : CH1 Deviation value
OuUT1 : Output 1

CH2_PV :CH2 Measurement value
CH2_SV :CH2 Measurement value
CH2_DEV : CH2 Measurement value
ouT2 : Output 2

Ao1_L * |Analogoutput1 |PV,SV,CH2 PV, CH2_SV: Setting range | 1
lower limit side Within measuring range | lower limit
scaling DEV, CH2_DEV2 :-100.0to 100.0 % value

OuUT1, OUT2 :0.0t0100.0 %

Aol H * |Analogoutput1 |PV,SV,CH2 PV, CH2 SV: Setting range | 1
higher limit side Within measuring range | higher limit
scaling DEV, CH2 DEV2 :-100.0to 100.0 % value

OouT1, OUT2 :0.0t0100.0 %

Ao2MD | Analog output2 |PV : CH1 Measurement value SV 1

type SV : CH1 Setting value
DEV : CH1 Deviation value
OUT1 : Output 1
CH2_PV :CH2 Measurement value
CH2_SV :CH2 Measurement value
CH2_DEV : CH2 Measurement value
ouT2 : Output 2

Ao2 L * |Analogoutput2 |PV,SV,CH2 PV, CH2 SV: Setting range | 1
lower limit side Within measuring range |lower limit
scaling DEV, CH2 DEV2 :-100.0to 100.0 % value

OouT1, OUT2 :0.0t0 100.0 %

Ao2 H * |Analogoutput2 |PV,SV,CH2 PV, CH2_SV: Setting range | 1
higher limit side Within measuring range | higher limit
scaling DEV, CH2 DEV2 :-100.0to 100.0 % value

OouT1, OUT2 :0.0t0100.0 %

Heater Heater current | 0.0 to 50.0A --- ---
value monitor

HBA Heater Break OFF, 0.1t0 50.0 A OFF 1
alarm

HLA Heater loop alarm | OFF, 0.1 t0 50.0 A OFF 1

HBM Heater Break Lock: Lock Lock 1
mode Real: Real

HB Heater current | OUT1: Control Output 1 OuUT1 1
detection OUT2: Control Output 2
selection

*1 HB can be selected when another choice besides 1-output is specified, and the
output1/output2 is any combination from Y/Y, P/P, Y/P or P/Y.
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Description of . Initial
Symbol Function Setting Range Value Lock
COM Communication protocol | SHIMADEN, MOD_ASC, SHIMADEN | 1
PROT MOD_RTU
ADDR Communication address | 110 98 1 1
BPS Communication speed 2400 bps 9600 bps 1
4800 bps
9600 bps
19200 bps
MEM Communication memory | EEP  : Write to EEPROM, RAM | EEP 1
mode RAM : Write to RAM only
R_E :Write to EEPROM other
than SV, COM mode, out
DATA Communication data 7:7 bit 7 1
length 8: 8 bit
PARI Communication data EVEN/ODD/None EVEN 1
parity
STOP Communication stop bit | 1/2 1 1
DELY Communication delay 1to 50 ms 10ms 1
time
CTRL*1 Communication control | STX_ETX_CR STX_ETX CR| 1
code STX ETX CRLF
@_: _CR
BCC *1 Communication BCC ADD ADD 1
check ADD_two’'s cmp
XOR
None

*1 SHIMADEN protocol only
- DI5 to DI10 and Ao1MD to BCC are optional and are not displayed when they are not

installed.
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18-7 Control Output Screen Group (group 6)

Symbol | Description of Setting Range Initial Value |Lock
Function

OUT1 ACT | Output 1 control Reverse: Reverse characteristics | Reverse 1
characteristics Direct: Direct characteristics

RST Output preset value | 0.0to 100.0 % 0.0% 1
at output 1 reset

ERR Output preset value | 0.0to 100.0 % 0.0 % 1
at output 1 error

CyC Output 1 proportional | 110120 s Contact (Y) :30s| 1
cycle time SSR(P) :3s

OUT2 ACT *1 | Output 2 control Reverse: Reverse characteristics | Direct (1-loop) 1
characteristics Direct: Direct characteristics Reverse (2-loop)

RST * Output preset value | 0.0 to 100.0 % 0.0% 1
at output 2 reset

ERR * Output preset value | 0.0 to 100.0 % 0.0% 1
at output 2 error

CcyC ™ Output 2 proportional | 1t0 120 s Contact (Y):30s | 1
cycle time SSR(P) :3s

Rate Limiter

Out1 Output 1 OFF, 0.1 to 100.0 %/s OFF 1
rate-of-change
limiter

Out2 *1 Output 2 OFF, 0.1 to 100.0 %/s OFF 1
rate-of-change
limiter

*1 Control output 2 is optional and is not displayed when it is not installed.
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18-8 Unit/Range Screen Group (group 7)

Description of . Initial
Symbol Function Setting Range Value Lock
2-IN(func)
PV_MODE PV1/PV2 Input mode MAX  :Max. value in 2-input DEV 1
MIN : Min. value in 2-input
AVE : Average value in 2-input
DEV : Deviation value in 2-input
PV :Input 1 PV
SO_MODE Scale over mode 0N 0 1
PVBias * | PVbias -10000 to 10000 digit 0 digit 1
PV Filter PV filter OFF, 1 to 100 Sec OFF 1
PV Slope * | PV slope 0.500 to 1.500 digit 1.000 1
*1
INPUT1
PVBias * |PVbias -10000~10000 digit 0 digit 1
PV Filter PV filter OFF,1~100 Sec OFF 1
PV Slope * | PV slope 0.500~1.500 digit 1.000 1
*1
INPUT2
PVBias * |PVbias -10000~10000 digit 0 digit 1
PV Filter PV filter OFF,1~100 Sec OFF 1
PV Slope * |PV slope 0.500~1.500 digit 1.000 1
*1
RANGE Measuring range 01 to 19: Thermocouple 06 1
311t058: RTD
7110 77: Voltage (mV)
81 to 87: Voltage (V)
Sc L * | PV lower limit side scaling | -19999 to 29990 digit 0 digit 1
Sc H * | PV higher limit side -19989 to 30000 digit 1000 digit |1
scaling
UNIT * | Measurement unit RTD, TC :°C,°F RTD, TC | 1
:°C
LV %, °C, °F, None I,V
%
DP * | Decimal point position XXXXX. XXXX X XXX XX XXXXX (1
XX XXX XXXXX
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Figure * | Number of digits past Normal : Digits past decimal point Normal | 1

*2 decimal point Short  : No digits past decimal point

CJ *3 | Cold junction Internal : Internal compensation Internal | 1
compensation External : External compensation

SQ.Root * |Square root extraction OFF : No operation OFF 1

*4 ON : Operation

Lowcut *4 |Lowcut (Voltageinput) |0.0t05.0% 1.0% 1

PMD *5 | Linearizer approximation | OFF : Approximation OFF OFF 1

ON : Approximation ON

A1to A11 *5 |Linearizer approximation |-5.00to 105.00 % 0.00 % 1
input 1 to 11

B1toB11 *5 |Linearizer approximation |-5.00to 105.00 % 0.00 % 1
output 1 to 11

*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 “square root function = ON”".
*5 This screen is displayed only in the case of RTD and TC input.



LIST OF PARAMETERS

119

18-9 Lock, etc. Screen Group (group 8)

Description of

Symbol Function Setting Range Initial Value |Lock
KLOCK Key lock OFF :Release OFF ---
LOCK1 : Otherthan SV,
CONTROL
LOCK2 : Other than SV
LOCK3 :All
OUTPUT Output mode Single : 1-output 1-output: Single | 1
Dual :2-output 2-output: Dual
IR COM Front panel ON : Enabled ON 1
communication OFF : Disabled
SV Limit_L * SV limiter lower limit | Within measuring range. Measuring range | 1
value Note that L<H lower limit value
SV Limit H* | SV limiter higher limit | Within measuring range. Measuring range | 1
value Note that L<H higher limit value
Time Unit Time unit H/M: Hours/minutes H/M 1
M/S: Minutes/second
PRG.Wait Program control 00h0OmM to 99h59m 00h00Om 1
execution delay time
SO Mode Input error mode HOLD : Hold state HOLD 1
RUN  :RUN continued
RESET : Reset state
POWER ON Power interruption RESET RESET 1
compensation CONTINUE
ADV Mode Advance mode Step : Step Step 1
Time : Time
ADV Time Advance time 00:00 to 99:59 00:00 1
CH1PTN CH1 assigned pattern | 0 to 20 10 1

number
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19 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.

19-1 Product Model Code

FP23- (DO | 0O O- OO 0O 0 0 0 0

19-2 CTRL EXEC Parameters

Item CH1 CH2 Item CH1 CH2

AT FIX MODE

MAN FIXSV

HLD FIX PID

ADV FIX MOVE

Start PTN FIX EV1 Set Point
PTN Link Reps FIX EV2 Set Point
Link Format FIX EV3 Set Point
1st FIX DO1 Set Point
2nd FIX DO2 Set Point
3rd FIX DO3 Set Point
4th FIX DO4 Set Point
5th FIX DO5 Set Point
6th FIX DO6 Set Point
7th FIX DO7 Set Point
8th FIX DO8 Set Point
9th FIX DO9 Set Paint

10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
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19-3 PROG STEP Parameters

PTN No.
Item CH1 CH2 Item CH1 CH2
Num. of STEP EV1 Set Point
Start STEP EV2 Set Point
Start SV EV3 Set Point
PTN Reps DO1 Set Point
Loop setup DO2 Set Point
Start DO3 Set Point
End DO4 Set Point
Reps DO5 Set Point
GUArantee Soak DO6 Set Point
Zone DO7 Set Point
Time DO8 Set Point
PV Start DO9 Set Point
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
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STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
PTN No.
Item CH1 CH2 Item CH1 CH2
Num. of STEP EV1 Set Point
Start STEP EV2 Set Point
Start SV EV3 Set Point
PTN Reps DO1 Set Point
Loop setup DO2 Set Point
Start DO3 Set Point
End DO4 Set Point
Reps DO5 Set Point
GUArantee Soak DOG6 Set Point
Zone DO7 Set Point
Time DO8 Set Point
PV Start DO9 Set Point
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
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STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
sV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
STEP No. STEP No.
Item CH1 CH2 Item CH1 CH2
SV SV
Time Time
PID PID
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19-4 PID Parameters
OUT1 (CH1)

PID No.

P

DF

MR

SF

ZN

OUT1L

OUT1H

01

02

03

04

05

06

07

08

09

10

OUT2 (CH2)

PID No.

P

DF

MR/DB

SF

ZN

OUT1L

OUT1H

01

02

03

04

05

06

07

08

09

10

Zone PID

Item

Set Value

Zone PID1

Zone HYS1

Zone PID2

Zone HYS2

AT Point
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19-5 EVENT/DO Parameters

Item EV1 EV2 EV3 DO1 DO2 DO3

CH

MD

ACT

DF

DLY

Log MD

SRC1

GATE1

SRC2

GATE2

Item DO4 DO5 DO6 DO7 DO8 DO9

CH

MD

ACT

DF

IH

DLY

Log MD

SRC

Time /Count S S -
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19-6 DIl/Options Parameters

Item Set Value CH set Item Set Value

DI1 HBA

DI2 HLA

DI3 HBM

Di4 HB

DI5 COM PROT

DI6 ADDR

DI7 BPS

DI8 MEM

DI9 DATA

DI10 PARI

Ao1MD --- STOP

Ao1L DELY

Ao1H CTRL

Ao2MD --- BCC

Ao2L ---

Ao2 H .-

19-7 Control Output Parameters
ltem OUT1 OuUT2

ACT

RST

ERR

CYC

Rate Limiter

19-8 Unit/Measuring Range Parameters
2-input related
Item Set Value Item Set Value

2-IN PV_MODE INPUT1 PV Bias

(FUNC) | so MODE PV Filter
PV Slope

INPUT2 PV Bias

PV Filter
PV Slope
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Input setting

Item CH1 CH2

PV Bias
PV Filter
PV Slope
RANGE
Sc L
Sc H
UNIT

DP
Figure
CJ

SQ. Root
Low Cut
PMD

Input point set values

Input point No. CH1 CH2
n An Bn An Bn

OO NO| Ol WIN|

—_
o

—_
—_

19-9 Lock, etc. Parameters

Item Set value

KLOCK
OUTPUT
IR COM

Iltem CH1 set value CH2 set value
SV Limit_L
SV Limit H
Time Unit
PRG.Wait
SO Mode
POWER ON
ADV Mode
ADV Time
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20 SPECIFICATIONS

20-1 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 PTN No., STP No., Graph Pattern, 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. Lights on or blinks depending on the status

RUN Green  Lights when control is executed, brinks when
program execution is waiting

HLD Green Lights when program operation is stopped
temporarily, brinks when it is stopped by input
error

MAN Green  Lights when manual control is in operation

FIX Green  Lights when FIX (fixed value control) mode

EV1to EV3 Orange Lights when event output is ON
DO1to DO5 Orange Lights when DO output is ON

COM Green  Lights when the communication mode is ON
EXT Green  Lights when start pattern external switching is
assigned
AT Green  Lights when auto tuning is in standby, brinks
when it is being executed
OouT1 Green  Control Output 1
ouT2 Green  Control Output 2
CH2 Green  Lights when CH2 PV and SV are displayed
(in 2-loop)
PV Green  Lights when CH1 PV and CH2 SV (7-segment
LED in LED display) are displayed (in 2-loop)
+ 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°Ct5°C
+ Display resolution 0.0001, 0.001, 0.01, 0.1, 1 (differs depending on measuring range)
+ Sampling cycle 0.1 seconds (100 msec)
20-2 Setting
+ Local setting By 10 front panel key switches
+ SV setting range Same as measuring range (within setting limiter)

+ Higher/lower setting limiter
Any value in measuring range (lower limit value < higher limit value)
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20-3 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, PLIl, PR40-20, WRe5-26, {L, U (DIN43710)}, K,
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

+ \oltage input (mV, V) type
-10to 10, 0 to 10, 0 to 20, 0 to 50, 10 to 50, 0 to 100, -100 to 100 mV
-1t01,0t01,0t02,0t0 5,1t05,0t0 10,-10to 10V
Universal-input, programmable scaling
For details, see Measuring Range Code Table.
Input resistance Approx. 500 kQ
+ Current input (mA) type
4 to 20, 0 to 20 mA: universal-input and programmable scaling
For details, see Measuring Range Code Table.
Receiving resistance 250Q) by external resistor
+ Common functions

Sampling cycle 0.1 seconds (100 msec)
PV bias +10000 digit
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 t0 5.0% FS
Linearizer approximation
Number of input points: 11
+ |solation Insulated between input and Dl input, or input and various outputs.
Not insulated between input and the system, or input and CT input.
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20-4 Control

+ Control output

1-output specification, 2-output specification
In the case of independent 2-channel control (CH1, CH2) specification,
control output 2 is the output on CH2 side.

+ Control system (common to Control Output 1 and 2)

Multi-PID

Zone PID
Proportional band (P)
Integral time (1)
Derivative time (D)
Manual reset (MR)
Dead band (DB)
Hysteresis (DF)
Proportional cycle

Expert PID control with auto tuning function

By PID Nos.01 to 10 (10 types)

Individual PID set on each step and FIX SV

Selectable between individual PID and zone PID (max. 10 zones)
OFF, 0.1 t0 999.9% (OFF: ON-OFF action)

OFF, 1 to 6000 seconds (OFF: P or PD control)

OFF, 1 to 3600 seconds (OFF: P or PI control)

-50.0 to 50.0% (available when | = OFF)

-19999 to 20000 digit (Control Output 2 in 1-loop/2-out specification)
1 to 9999 digit (at ON-OFF action, available when P = OFF)

1 to 120 seconds (at contact or SSR drive voltage output)

+ Control output type/rating (common to Control Outputs 1 and 2)

Output accuracy
Resolution

Y: Contact 1c, contact rating 240 V AC/2.5A resistive load, 1A inductive
load

I: 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.

+0.5% FS (5 to 100% output/within accuracy maintaining temperature range)

Approx. 1/14000 (during current or voltage output)

+ Operation/output update cycle

0.1 seconds (100 msec)

+ Control output characteristics

+ Higher/lower output
limiter setting range
+ Qutput rate-of-change

+ Control output at error

Reverse (for heating)/Direct (for cooling), Control Outputs 1 and 2 set
individually (heating/cooling, 2-stage heating/2-stage cooling selectable in
1-loop, 2-output specification)

Higher limit/lower limit (set individually for each PID No.)

0.0 to 100.0% (lower limit < higher limit)

OFF, 0.1 to 100.0%/seconds (set individually for control outputs limiter 1
and 2)

0.0 to 100.0% (set individually for Control Outputs 1 and 2)

+ Control output at standby

+ Manual control
Auto/manual
switching
Output setting range
Setting resolution

+ |solation

0.0 to 100.0% (set individually for Control Outputs 1 and 2)

Balanceless/bumpless action

(simultaneous for Control Outputs 1 and 2)

0.0 to 100.0% set individually for Control Output 1 and 2
0.1%

Insulated between Control Output and the system.

Not insulated between Control Outputs.
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20-5 Program Function

+ Number of patterns
+ Number of steps
+ Step time

Max. 20 patterns

Max. 400 steps

0 minutes 0 seconds to 99 minutes 59 seconds or 0 hours 0 minutes to 99
hours 59 minutes

+ Pattern execution counts

+ Step loop count
+ Pattern link setting

+ Link execution setting
* Program settings
Level
Time (1)
Time (2)
Ramp settings

Timer

+ Setting resolution
Level
Time
+ Advance function
+ Hold function
+ Time signal setting

Repeatable to 9999 times max.

Repeatable to 9999 times max.

Connectable to 20 patterns max.

Executable to 9999 times max.

Repeatable to 9999 times max.

By front panel keys or communication

Same as measuring range

0 to 99 hours 59 minutes/step

0 to 99 minutes 59 seconds/step

Automatic computation by setting time and level
Ascend, descend, ramp control

Sets the delay time for start of program operation
00 hours 00 minutes to 99 hours 59 minutes

0.1 or 1 (varies according to measuring range)

1 minute or 1 second

Program moves to next step during operation.

Progress of program time is stopped temporarily during operation.

Number of registrations

Time (1)
Time (2)
Resolution
+ Guarantee soak zone

Setting resolution
Time (1)
Time (2)

Max. 8 points per pattern. (TS1~TS8) Assigned to event output or DO

0 to 99 hours 59 minutes

0 to 99 minutes 59 seconds

1 minute or 1 second

When the program moves from a ramp step to a flat step, the program
does not move to the next step if the PV value is not in the set zone range
or is not more than the preset time.

0 to 9999 digit

0 to 99 hours 59 minutes

0 to 99 minutes 59 seconds
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20-6 Event Output

+ Number of outputs
+ Qutput rating

¢ Output update cycle
+ Setting/selection

+ QOutput types

+ Setting range

Hysteresis
Action delay time
Standby action

Output character is-
tics switching
+ Isolation

Total 3; EV1 to EV3
240 V AC/1.0A resistive load common to contact outputs (normally open

contacts)

0.1 seconds (100 msec)
Individual setting (individual output), selectable from the following 27
types (to designate output)
In the case of independent 2-channel control (CH1, CH2) specification,
assignment will be done to eigher CH1 or CH2.

1) None

12
13
14
15
16
17
18

LOGIC
RUN
HLD
GUA
STEP

— — — — ~— ~— ~— ~—

TS1
|
25)TS8
26) Direct
27) HBA
28) HLA

PRG. END

No action (no assignment)

Higher limit deviation alarm

Lower limit deviation alarm

Outside higher/lower limit deviation alarm
Inside higher/lower limit deviation alarm
PV higher limit alarm

PV lower limit alarm

ON at scale over

ON in FIX mode

ON during execution of auto tuning

ON during manual control

ON during logic operation output

ON during control execution

ON during program hold

ON during guarantee soak

ON during step move

ON at program end

ON during time signal 1

ON during time signal 8

ON during direct output by communication
ON during Heater Break alarm action

ON during Heater Loop alarm action

Direct cannot be set for event, but for DO.

DEV Hi, Low
DEV Out, In
PV Hi, Low

-25000 to 25000 digit
0 to 25000 digit
Within measuring range

1 to 9999 digit (when DEV or PV is selected)
OFF, 1 to 9999 digit (when DEV or PV is selected)
Selectable from 3 types (when DEV or PV is selected)
OFF No standby action

1 Atpower ON, or at RST -> RUN

2 Atpower ON, at RST -> RUN, or at execution SV is changed

3 Atinput error (SO), when action is OFF
Selectable between normally open and normally closed

Insulated between event output and various I/O, or event output and the

system.
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20-7 External Control Output (DO)

+ Number of outputs

+ Qutput rating

+ QOutput update cycle
+ Setting/selection

9 points in total; standard 5 and 4 optional

DO1 to DO3 Darlington output 3 points

DO4 to DO5 Open collector output 2 points

DO6 to DO9 Open collector output 4 points (optional)

Open collector output 24 V DC/8 mA max., ON voltage 0.8V max.
Darlington output 24 V DC/50mA max., ON voltage 1.5V max.

0.1 seconds (100 msec)

Individual setting (individual output), selectable.

In the case of independent 2-channel control (CH1, CH2) specification,
assignment will be done to eigher CH1 or CH2.

Details are the same as those for event outputs.

(However, LOGIC can be assigned to only DO1 to DO5. Direct can be
assigned to only DO6 to DO9 with communication option.)

Details of setting range, hysteresis, action delay time and stand by action
are the same as those for event outputs.

+ Qutput characteristics switching

+ [solation

Normal open and normal close selectable
Insulated between DO and various 1/O, or DO and the system.
Not insulated between DOs.

20-8 External Control Input (DI)

+ Number of inputs

+ Input rating
Input specifications
Photocoupler input
Input holding time
+ Setting/selection
Input types

+ [solation

10 points in total; standard 4 and 6 optional
DI1toDI4 4 points

DI5 to DI10 6 points (optional)
Non-voltage contact or open collector

5V DC, 2.5 mA max. Voltage application per 1 input

0.1 seconds (100 msec)

Individual setting (individual input), selectable from 12 types

In the case of independent 2-channel control (CH1, CH2) specification,
assignment will be done to eigher CH1 or CH2 or both.

1) None No action (no assignment)

2) RUN/RST Switching of Run/Reset (when ON: Run execution)

3) RST Forced Reset (when ON: Reset state)

4)HLD Control suspension/restart (when ON: suspension state)

5) ADV Execute advance (when ON: execute advance)

6) FIX Switching of FIX mode/Program mode (when ON: FIX
mode)

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

8) LOGIC Logic operation input [exclusive port] (when ON: input
ON)

9) PTN2bit Selection of start pattern No. by DI input (selectable
from 3 patterns)

10) PTN3bit Selection of start pattern No. by DI input (selectable
from 7 patterns)

11) PTN4bit Selection of start pattern No. by DI input (selectable from
15 patterns)

12) PTN5bit Selection of start pattern No. by DI input (selectable from
20 patterns)

Insulated between DI and various 1/O, or DI and the system

Not insulated between Dls.
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20-9 Logic Operation Functions

+ Number of logic

+ Logic operation
inputs

+ Input logic conversion

+ Logic operation (1)

+ Logic operation (2)

Assignable to 8 points in total: EV1 to EV3 3 points, DO1 to DO5 5 points
D04 and DOS are exclusively for timer and counter operation.

In the case of independent 2-channel control (CH1, CH2) specification,
TS1to TS8 (CH1), TS1 to TS8 (CH2), and DI1 to DI10, can be assigned
individually to source 1 and 2

Input logic conversion possible individually on source 1 and 2 (EV1 to
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

(When a time signal is assigned to a source, flip-flop cannot be set.)
Logic operation output by source 1 and 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 source 1 (DO4, DO5 output)
1) Timer operation ~ OFF, 1 to 5000 seconds
2) Counter operation OFF, 1 to 5000 counts

20-10 2-input Specification

+ Input types

Input 1 and Input 2, individual selection, individual setting, universal input,
multi range

Thermocouple input, R.T.D. input, voltage input (mV, V), current input
(mA)

+ Input and control specifications

Specifications to be decided by combinations of input and control output.

1-loop control specification

1) 2-input operation (PV1, PV2) and 1-output

MAX Max. value input of PV1 and PV2, 1-output/2-output control specification
MIN  Min. value input of PV1 and PV2, 1-output/2-output control specification
AVE Average value input of PV1 and PV2, 1-output/2-output control specification
DEV Deviation value input of PV1 - PV2, 1-output/2-output control specification
PV  Taking PV value of PV1

2) 2-input operation (PV1, PV2) and 2-output

2-loop control specification

+ Isolation

1) Independent 2-channel control specification

Insulated between Input 2 and DI input, or input and various outputs

Not insulated between Input 1 (standard input) and Input 2, input and the
system, input and remote input, or input and CT input
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20-11 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

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 msec)

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 to 50.0 A (OFF = suspension of alarm action)

0.1A

0.0to 55.0A

3% FS (sine wave 50 Hz)

0.2 seconds (200 msec)

Minimum action confirmation time

+ Qutput
Output hold
+ |solation

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.

20-12 Analog Output (option)

+ Number of Outputs

+ Qutput types

Output rating

+ QOutput accuracy

+ QOutput resolution

+ Qutput update cycle
+ Output scaling

+ [solation

Maximum 2, A_o1, A_o2 individual setting, individual output

Only A_o1 when sensor power supply (optional) is selected

In the case of independent 2-channel control (CH1, CH2) specification,
assignment will be done to eigher CH1 or CH2.

Selectable from 8 types

PV, SV, DEV, OUT1, CH2_PV, CH2_SV, CH2_DEV, OUT2

Individual selection (individual output)

0 to 10 mV DCl/output resistance 10Q

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

4 to 20mA DCl/load resistance 300Q max.

+0.1% FS (of indicated value)

Approx. 1/14000

0.1 second (100 msec)

PV, SV, CH2_PV, CH2_SV: within measuring range

DEV, CH2_DEV: within -100.0 to 100.0%;

OUT1, 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 (A_01 and A_02)



20 SPECIFICATIONS 137

20-13 Sensor Power Supply (option)

+ Number of outputs 1
Output from Analog Output 2 (A_02) terminal
When the sensor power supply (SPS) is selected, Analog Output 2 (A_02)

is unusable.

+ Qutput rating 24V DC/25 mA max.

+ [solation Insulated between SPS and various /O, SPS and analog output 1, or
SPS and the system.

20-14 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 (including the host, differs depending on connection
conditions)

+ Synchronization system Start-stop synchronization
+ Communication speed 2400, 4800, 9600, 19200 bps
¢ Communication (device) address

11098
+ Communication delay time
1 to 50 msec
+ Communication memory mode
EEP, RAM, r_E
¢ Communication protocol (1) SHIMADEN protocol
Data length 7 bit, 8bit
Parity EVEN, ODD, NONE
Stop bit 1bit, 2bit
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 1bit, 2bit

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 1bit, 2bit

Control code None

Error check CRC 16

Function code 03H and 06H (Hex) supported

1)03H Read data
2)06H  Write data
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20-15 Infrared Communication

+ Communication system Direct communication is possible with a PC through the infrared
communication adapter (sold separately)

+ Number of connectable devices 1

+ Infrared communication specification

Synchronization system Start-stop synchronization

Communication speed 9600 bps

Data format 7E1 (7 bits, even parity, 1 stop bit)
Control code STX_ETX_CR

Checksum (BCC) ADD

Communication code ASCII

+ Communication protocol SHIMADEN protocol (extended)

20-16 General Specifications

+ Data storage

Non-volatile memory (EEPROM)

¢ Operating environment conditions

Temperature
Humidity
Elevation
Category
Pollution class
+ Storage temperature
+ Power voltage
+ Power consumption
+ Input noise removal
ratio
+ Applicable standards

+ |nsulation resistance
+ Dielectric strength

+ Protective structure
+ Case material

+ External dimensions
+ Mounting

-10 to 50°C

90% RH max. (no dew condensation)
2000 m above sea level or lower

I

2

-20to 65°C

100 to 240 V AC +£10% (50/60 Hz)

Max. 22 VA

Normal mode 40 dB min. (50/60 Hz)

Common mode 120 dB min. (50/60 Hz)

Safety IEC61010-1 and EN61010-1
IEC61010-2-030 and EN61010-2-030
EMC  EN61326-1

Across I/O terminals and power terminals: 500 V DC 20MQ min.
Across power terminals and ground terminals: 500 V DC  20MQ min.
Across |/O terminals and power terminals: 3000 V AC for 1 minute
Across power terminals and ground terminals: 1500 V AC for 1 minute
Front operating panel only is dust-proof and drip-proof. (equivalent to IP66)
PC resin molding (equivalent to UL94V-1)

96 x 96 x 111 mm (panel depth: 100 mm) (H x W x D)
Imbedded in panel (using mounting fixtures)

+ Thickness of usable panel

+ Size of panel cutout
+ Weight

1.0t0 8.0 mm
92 (H) x 92 (W) mm
600 g max.
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The contents of this Instruction Manual are subject to change without notice.
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