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€ Read this instruction manual and the separate reference manual (INE-311) carefully to use your controller safely and avoid
troubles.
@ If your controller is with optional communications interface, read the separate instruction manual (INE-312), too.

To our valuable customers
Keep this instructon manual until

Checking of Model No
Check Model No. of your controller and

To agents or distributors
Make sure to pass this instruction

its specifications. manual to final customers. disposing of your controller.
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D E®

LT45 O0O0O0O0O00—0O00 ... Size: 48x96 (mm)  Model LT450.

Model LT470.

LT47 OOOOOO—0O0O0 ... Size: 96 x 96 (mm)

| @ Input signal |
0: Universal input

| @ Control output 1 (heating) |
1: On-off pulse type
2: On-off servo type
3: Current output type
5: SSR drive pulse type
6: Voltage output type
U: Multiple output type (On-off pulse type +
Current output type + SSR drive type)

| ® Control output 2 (cooling) (option)
0: None
1: On-off pulse type *
3: Current output type *
5: SSR drive pulse type *
6: Voltage output type *
* Not available if Control output 1 is On-off servo
type or Multiple output type

|@ Remote contacts input + Comm. IF |
1: 4 points of remote contacts input (std)
R: RS-232C (option)
A: RS-422A (option)
S: RS-485 (option)
0: None (option)

|@ Retransmission output
1:4 to 20mA (std) *
2: 0to 1V (option) *
3:0to 10V (option) *
0: None (option)
* Not available for Model LT450 when Control
output 1 is On-off servo type.

* Heater disconnection (CT) is available only when Control output 1 is pulse types.
For Model LT450, it is not available when Remote signal input is adde

|® Remote signal input (option) |
0: None
5:4t020mA* 7:0to 10V *
6:0to1V*
* For Model LT470, additional events are combined.
* Not available for Model LT450 if Control output 1 is
On-off servo type or Multiple output type, or when
Control output 2 is added.

[ @ Additional event + CT (option) |
0: None
1: 2 points of event *
2: Heater disconnection (CT) *
3: 2 paints of event-+heater disconnection (CT) *
* Additional events are available in Model LT470
only.

| ® Water-proof (option) |
0: None
1: NEMA250 4X (equivalent to IP66)

| @ Power supply |
A: 100 to 240VAC
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B Accessories/parts (sold separately)

@LT470 .
L @Accessories
(e m. Fixture 2 pieces
I g g B g g "._ D Instruction manual (this manual) 1 copy
[e] O <] [« O
it @Parts (sold separately)
@_'_ % lg & 8 E Bl*—@) Terminal cover
Shunt resistor for current input (250Q)
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Name _ Function
(DUpper LED (Green) [e] : Display of measured value (PV) S : Display of parameter item
E] : Display of setpoint value (SV), control output value, or blank

@Lower LED (Red) S : Display of monitored data (operating mode) or parameter

SV (Green) S : Executed SV No. lights and blinks in ramp condition
BStatus OUT (Green) S : Itlights when control output (OUT) is displayed in the lower LED display

MAN (Red) S : ltlights in manual operation

EV (Red) S : EV No. lights when any event is active

S

@ Deviation (DEV) indicator

: A lights — PV > SV + deadband, v lights — PV > SV - deadband, Lighting out — |PV - SV| =
deadband, For LT470 only

® ¢ (mode)key

-'S : Switching of operation screen — mode screen, Quick return of setting screens in a mode screen

® X (down)key

E] : For selection of executing SV No. or adjusting of S

: For setting of parameter or r ing of m
control output in manual operation or setting of parameter or reverse stepping of mode

@ A (up)key

m : For selection of executing SV No. or adjusting S

control output in manual operation : For setting of parameter or stepping of mode

<;i| (Select) key

(Enter) key

m: Ir?ordseteppmg of parameter item in operation S : For stepping of parameter item in each mode

g -'S : For storing settings into memory (in setting mode — A dot blinks.)

[8) : Operation screen

S : Monitor or setting screen




m Notes on safety

1. Precondition for use 2. Symbols used in your controller
Your controller is designed for installation in indoor panels. « Used in your controller
| Intemational safety standards | Label | Name Explanation
« Front panel NEMA250 4X(equivalent to IP66 under Alert | Indicates the locations where there is a
(option) :50529? _ _ _ A symbol | risk of electrical shock or injury.
ot available in closed installation mark
*CE EMC: EN61326+A1 *

Safety: EN61010-1+A2

Overvoltage category II, Pollution degree 2 * Usedin this manual

e UL standards  UL3121-1 Indicates the locations where there is a risk
e CSAstandards CSA C22.2 No. 1010 Aca“m" of electrical shock or injury.
(C-UL) _ .
* The displayed value and the output value equivalent to m Indicates the items that your controlier may
maximum +10% or +#2mV may vary under the test result in insufficient functioning.

environment of EMC directive.

A Warnlngl Caution B Request for ensuring against risks
1. Confirmation of power voltage and wirings 1. Environment
Confirm the power voltage and wirings before turning on Make sure not to use your controllers in
the power supply. - places containing corrosive gas (ex. sulfuric gas, efc.),
2. Termination of wirings powder or dust,
Use crimping terminals with insulation sleeve. * places containing flammable or explosive gas,
3. Power switch - places flooded or covered with oil,
For the power supply, prepare a switch and an + places subject to significant change of temperature and
overcurrent protection device within 3m of your controller. strong wind
4. Safety measures for output - places where is significantly influenced by vibration and
Control output or event output may not be correct due to shock
wrong operation, malfunction, sensor abnormal or other * places subject to direct sunlight and dew condensation.
factors. 2. Unused terminals
Prepare safety measures at final products side if required. Make sure not to wire to unused terminals.
5. Prohibition of repair and modification 3. Inductive noise
To avoid electrical shock, fire and malfunction, other - Make sure to separate all wirings to your controller from
personnel than the service personnel authorized by power line with high voltage or high current.
CHINO are prohibited to repair, modify or disassemble + Install your controller apart from equipment generating
your controller. strong magnetic field, electrical field or high frequency.
6. Turning off the power supply 4. Ventilation
When you feel or find abnormal conditions such as Make sure not to block the ventilation openings to ensure
smelling or heating, turn off the power supply and contact the heat dissipating space for your controller.
your agent of CHINO Corporation. 5. Cleaning

When cleaning is required, make sure not to use
chemicals (ex. thinner, benzene, etc.) affecting molded
parts.
Use alcohol available in markets.
6. Safety measures at final products side
+ To ensure safety in the event of malfunction of your
controller, prepare separate safety measures.
+ Prepare an enclosure for protection against fire when
installing your controller.
+ Prepare safety measures to prevent contact with
terminals.



1. Installation to a panel

/\ Caution

panel.

To avoid electrical shock, make sure to turn off the power supply and then install your controller to a

 Installation condition

- Thickness of panel: Steel sheet of 1 to 10mm

+ Installation angle: Within 10° for forward tilting and backward tilting, and
within 15° for left and right

@ Insert the terminal board side of your controller into the angular hole of the panel cutout. When your controller is with optional
water-proof, mount the rubber packing attached and then insert your controller.
@ Insert the fixtures (2 pieces attached) into the mounting holes of your controller (for up and down sides), and then push them
into the panel.
@ For the optional water-proof only, tighten the screw of the fixture. [Tightening torque]: 0.5t0 0.7 N'm
Remark : The figures below show Model LT470. For Model LT450, the same installation procedure is required.

Water-proof
packing (option)

Mounting hole (up side)

Mounting hole
(down side)

Panel

For optional

B Outside dimensions

Terminal cover

@LT450 Fixture
(sold separately)
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2. Before wirings

@ To avoid electrical shock, make sure to turn off the power supply and then work all wirings.

ACAUT'ON @ Work all wirings by only personnel who have basic knowledge of wiring and

experienced the actual works.

1. Use a single-phase power supply with less noise, distortion of wave, voltage fluctuation to avoid malfunction of your

m controller.
2. If the power supply has noise too much, prepare a noise filter or other measures separately.

m Wires and crimping terminal covered by insulation sleeve

Terminal name Wire type Crimping terminal covered by insulation sleeve Tightening torque

Power terminals 600V vinyl- * O type =Y type
A

Relay output insulated wires —
terminals (M3.5) (Note) BJE@ B @j Max. 0.8N-m

* Otype (Y typeisusable.)  * Dimension of terminal
A: 3.7mm or more
B: 7.0mm or less

(Note) IEC 60227-3 ANSI/UL817, CSA C22.2 No. 49, AWG (American Wire Gauge) 16 to 22

Other terminals See “Notes on
(M3.5) wirings”.

l Cautions on wirings

1. Power terminals 3. Control/Event output terminals

"Power supply" label is provided on the side of your 1) On-off pulse output
controller + Contact ratings
J . (Resistive load) 5A (100 to 240V AC, 30V DC *)
Your controller may be damaged or broken if the voltage (Inductive load) 2.5A (100 to 240V AC, 30V DC *)
specified is not applied to. *Minimumload  5VDC  10mA or more
2. Inout terminal + Electrical life of relay 1 hundred thousand times
- nputiermina’s + Buffer relay and contact protection element — See the
1) Allowable input voltage left figure
—— Inpu:htype | Auowazl? (')r\]/%JéVOItage Make sure to connect a load through a buffer relay.
Re:izt:r?fé thee”n:zfnogtzf S5VDC To extend the life of relay contact, mount a contact
— protection element in parallel to the coil of the buffer
2) Thermocouple relay
» Connect a thermocouple (or an extension wire) to input 2) On-off servo output
terminals. Same contact ratings as On-off pulse output. It is applied to
Do not connect the same thermocouple to other inductive loads only.
instruments in parallel. 3) Current output
3) Resistance thermometer - Load resistance  600Q or less
+ Use a 3-core cord with same resistance per each wire to 4) SSR drive pulse output
avoid measurement error. - On/off voltage  12VDC + 20%/0.8VDC or less
+ Do not connect the same resistance thermometer to 5) Voltage output
other instruments in parallel. - Output resistance About 10Q
Buffer relay and contact protection element - Load resistance 50kQ or more
6) Event output
Your controller Buffer relay - Contact ratings

(Resistive load) 3A (100 to 240VAC 30VDC *)
H-L-+ @ S (Inductive load) 1.5A (100 to 240VAC 30VDC *)
. § 40 - Electrical life 1 hundred thousand times
*Minimum load 5VDC 10mA or more
CC- @ PIS * The relay is not replaceable. Make sure to use a

Q buffer relay.

Z

Load |

Z: Contact protection element *
* Prepare a CR filter (C: about 0.01uF + R: about 120Q) for 4. Mount_lng of tem1|na_l cover (sgld separatel_y ) .
A terminal cover (option) is available for avoiding electrical

AC power supply. . "
Prepare a diode for DC power supply. Zf;g(él;.rg ggje Qave it, mount (push) the cover when all wirings




3. Terminal arrangement

@LT450 @LT470 LineA | LneB | LineC | LineE *1
A B C A B C E 9 @ 2_® Retransmission 4_@ Retransmission
| | | | | | | ® - @ . . @ output 2 ) output *2
N I R 1 I I 1 =N | Communications .
ool |Ooleleilene)] © B interace | 2 remoesrd | Rermote signal input
Iglll@ [@] %}g”@” @{ HI H@l ® L@%mz @
oQll® o[l [e 5 ® 5] Con ®
[ol@i@) Olo[@[@] [o] [l Muliple oupt 2
ololel| |SIolensiots] [© Control B e aout 3 | BIRLE Remote
oo[al]| |[@IoIele[e]]s] @|,, ol I @) (urentouput) | @)|RIL-COM [0
ololol| |[CIOIOIOHOIS]| [@|ttim @) conas i @ -
QO[a] Ololola] [o] [« dpoints | Eventoutput || Additonal event
elloel]| |[Cloleledersl]l |2 rowerswy Ol Evievz |9 ot
@D Ole[o[o] o] [ D) ) | EV3EV4)

1 (@ to D) is for Model LT470 only.

*2: Retransmission output is for On-off servo type and for other types.

Input/Control output 1/Power supply

1) Input 2) Control output 1 (heating) 3) Power supply
No. |Voltage (current*)| Thermocouple trf:’a errsi)t?nneotzr On-off pulse type SSR drive pulse type Common in all types
0) + No.|  Multtiple output 1 Current output type | On-off servo type ® Llve)
&) + A (On-off pulse output) | Voltage outputtype | =) N (Neutral)
® - - B ® HN C) +
@ B @ C (COM)

* Connect a shunt resistor (250Q/sold separately) between + and -. LN O)

Communications/

Remote contacts input

according to the output type of heating control.

Retransmission output/Control output 2/CT/Event output ---These are different

* Switching of analog remote/local (ON:

Remote, OFF: Lo
LT470

cal) ... For Model

* Forlightload (less than 0.2A) CX-CR1 (0.01uF + 120Q)
* For heavy load (more than 0.2A) CX-CR2 (0.5uF +47Q)

No.| Common in all types No. Standard No, On-off servo type No.| Multiple control type
)| SD |SDA| SA @ + - ) @D + | Retransmission
- Ret tput
@ SDB| sB [ g . eransmissen ot | @R (open) 11 0 @ - output
@ RD |RDA 22:42123,2 @ H(NC) + Control l Remote signal @ RC (Common) ? to @
RDB RS-485 )|C(COM)| - |Output2| - input (20)|R2 (Close) 2K0 o + Multi output 2
@®|SG | SG | SG ®|L(NO)| |0 ®|M3(Cose) [ ® @| - |(SSRadrive puise)
o DI+ ®| CT CT |RL+ | Remote/ |@|M2 (Open) ﬁ @®)| + Multi output 3
@D —">—4 Di2+ @| CT input |RIL-COM| ocal™ | @})|M1 (Common){— Power @| - | (Cumentoutput)
—o ~o—+ DI3+ @®| EV1 @) EV1 —{Bufferrelayl— || EV1
Ol Ay EV2 L [B] Eve s B Ev2 |
@ i COM12 (30| com12 (30| com12— Power ——
* Switching of analog remote/local (ON: Remote, OFF: Local) ... For Model LT450.
Remote contacts input, etc. Basic connection \
No. Model LT470 only 1. CT input 2. Event output
@ | + | Retransmission output
@ | - |(On-off servo type only) Heater 4 ®
| + F—o—
% Remote signal input \ @
- cT
@
@ R/L+ RemotelLocal * |E| Buffer relay Contact protection element
emolte/Local \ J
@) | RL-COM
@ | EV3 Buffer relay Contact protection element (option)
® | EV4 Bufor ol Mount a contact protection element for On-off
” | On-off =® H (NC)YM2
&) [COM34 [Power | pulse type or On-off servo type.

—=® L (NOYM3
—e® C (COMYM1




4. Troubleshooting/Maintenance

4.1 Troubleshooting

Trouble

Check/Cause/Action

Not operated at all

@ Is the rated power (100 to 240V AC, 50/60Hz) supplied to the power terminals?

@ Is the connection to the power terminals (L, N) correctly?

@ Turn off the power supply and then tem it on again.  If the operation is normal, CPU may be
malfunctioned by electrical noise. In this case, prepare measures to suppress the noise.

No control output

“Run/Ready” may be set at [fEAdy]". Setit to [rUn].

Late transition

The set value of “Output variation limiter” may be low. Set it to be higher.

Control Stable at above to sefpoint | The control may be P and D only due to low set value of “ARW-H”. Set it to be higher.
operation | spje at below to setpoint The control may be P and D only due to low set value (minus value) of “ARW-L”. Set it to be
abnormal higher.
Control result ot stable D The derivative time may be too short. Set it to be long.
@ The derivative time may be too long. Set it to be short.
Overshooting Set the “targeted value filter” to ON.
1) Are input terminals connected securely? 2) Is the input signal (sensor) stable? 3) Make sure
Measured | Not stable that a sensor (thermocouple or resistance thermometer) is not connected in parallel to other
value instruments.
abnormal 1) Is the input type correct? 2) Is the “engineering unit” correct? 3) For the thermocouple input, is
Not correct ; . . /
a thermocouple or an extension wire connected to the input terminals?
SV stopped on its way The set value of “SV limiter L” or “SV limiter H” may be not correct.
Incorrect SV rising or fallin “SV rising ramp” or “SV falling ramp” has been set. (If it has been set, its ramp operation
settings 9 9 functions at the selection of SV No., the change of SV, efc.)

Key not accepted

Keys may be locked.

4.2 Displays and operation for troubles

. . Operation .
Displa: Explanation Action
pay P Event output Control output
""" Over-range High limit event — ON @ Is the “Input type” correct?
_____ Under-range Low limit event — ON @ ls the input signal (sensor) normal?
i RJ data abnormal “PV/ error output’| Your controller may be in trouble. - Tum on the
F--03 | A/D conversion error . power supply and then tumn iton again.  Ifit is still
— Fail - ON ;
. Calibration data in trouble, contact your agent of CHINO
el abnormal Corporation.
4.3 Control at power recovery
The control operation is determined by the selection in “Control at power recovery” of Mode 5. Incase of “L = n = (", the
control operation before power interruption or power off is continued. In case of “~ £ H i '4”, the control output becomes
to the value of “Preset out”.
Hl How to check the type B Life of components
@ Press(_& Jkey and then press [ Jkey to move to Mode 1. The followings are the life of components used in.
® Presskgy for several timgs until “Mod.el gonﬁnnation 1” Component Expected life
appears. 3-digit figure (“A” mentioned below) is displayed. Control relay (On-off pulse/servo outputs) 100.000 fimes *1
® Press key again to appear “Model confirmation 2’ or Relay for event uutimes
“Model confirmation 3". 3-digit figure of “B” or “C” is displayed. Electrolytic capacitor in power circuit 3 years (30°C) *2
MODEL LT4OHNNENEE—EEN *1: By inserting a contact protection element and low load current,
A B C the life becomes longer.
@ You can verify Model No. by the above A, B and C. *2: In the environment where temperature is high, the life becomes

shorter.



5. Specifications

5.1 Standard specifications
1) Input specifications
Inputtype: T/C ... B. R, S. N, K| E, J. T. U, L,
WRe5-WRe26 ., W-WRe26 , PtRh40-PtRh20,
Platinel Il
RTD ... Pt100, JPt100
DC voltage ... 0to 20mV, 0 to 5V, 0 to 10V
DC current ... 4 to 20mA (by adding a shunt resistor 250Q)
Measuring range: DC voltage ... 3 types, DC current ... 1 type
TIC ... 14 types, RTD ... 2 types
Rated measuring accuracy: +0.1% = 1 digit (See the right upper table
in Chapter 9 for details.)
RJ compensation accuracy: At ambient 13 to 33°C ... £1.0°C
Atambient -10 to 50°C ... £2.0°C
Input resistance: DC voltage, thermocouple ... About 1MQ
Maximum common mode voltage: 30VAC
Common mode rejection ratio: 130dB
Series mode rejection ratio: 50dB

2) Control specifications
Control switching period: About 0.2 second
Control output: Heating output/PID system, To be specified from the
following 6 types, Cooling output (option) is only 4
types of O, @, @ and ®.
@ On-off pulse type ...
Contact ratings: See “Cautions on wirings” in Chapter 2.
Pulse cycle: 1 to 180 seconds (1 second increments)
@ On-offservotype ...
Contact ratings: See “Cautions on wirings” in Chapter 2.
@ Current output type ... 4 to 20mA (600Q or less)
@ SSRdrive pulse type ...
Output signal: 12VDC + 20% (Max 20mA) at ON
0.8VDC or less at OFF
Pulse cycle: 1 to 180 seconds (1 second increments)
® Voltage output type ... 0to 10VDC
(Output resistance ... About 10Q,
Load resistance. ..50kQ or more)
® Multiple control type ... Simultaneous output of 3 types (On-off
pulse type, current output type and SSR
drive pulse type)
3) General specifications
Rated supply voltage: 100 to 240VAC 50/60Hz
(universal power supply)
Allowable power voltage: 90 to 264VAC
Power consumption: Maximum about 16VA
Operating condition: As shown in the following table.

4) Event specification

Output point: Relay output, 2 points

Event type: Absolute value (PV), deviation (DV), absolute value
deviation (ADV), setpoint (SV), output value (OUT) (High
limitlow limit and standby enable/disable is selectable in
these events.), control loop failure, FAIL, heater
disconnection, timer function

Contact ratings: See “Cautions on wirings” in Chapter 2.

5) Remote contacts input

Input: 4 points

Function: @ SV No. selection, @ AM switching, @ Run/ready

switching. @ Timer start, ©® Ramp hold, ® Ramp reset,
(@ Remoteflocal switching is selectable by settings.
6) Retransmission output
Output signal: 4 to 20mADC, 0 to 1VDC or 0 to 10VDC, to be
specified

Output accuracy: +0.2% of full scale

Resolution: About 1/30000

7) Transportation and storage* condition

Ambient temperature: -20 to 60°C

Ambient humidity: 5 to 95%RH (no dew condensation)

Vibration: 0 to 4.9m/s? (10 to 60Hz)

Impact; 400m/s°or less

*The above is under the condition of shipment from the factory

8) International safety standards
See “1. Precondition for use” of A .

5.2 Options

1) Communications interface

Type: RS-232C, RS-422A or RS-485, to be specified

Protocol: MODBUS (RTU mode/ASCII mode selectable) and private

Function: Settings/data transmission, digital transmission or digital

remote, to be specified

Transmission speed: 9600/19200 bps

2) Remote signal input

Input signal: 4 to 20mADC, 0 to 1VDC or 0 to 10VDC, to be specified,
(with R/L switching contact input)

3) Additional event

Output point: Relay output, 2 points

Event type: Absolute value (PV), deviation (DV), absolute value
deviation (ADV), setpoint (SV) (High limitlow limit and
standby enable/disable is selectable in these events.)

Contact ratings: See “Cautions on wirings” in Chapter 2.

4) Heater disconnection (CT)
Input signal: 5.0 to 50.0 A AC (50Hz/60Hz)

em Reference operating Normal operating condition Recommended CT: Model CTL-6-S-H
condition 5) Water-proof ... Not available in closed installation
Ambient temperature 23+2°C -10t050°C  *1 Front panel protection: NEMA 250 4X (equivalent to IEC529 IP66)

Ambient humidity 55+5%RH *2 2010 90%RH *2 Panel installation: See Chapter 1 “Installation to a panel”.

Power voltage 100VAC £ 1% 90 to 264VAC
Power frequency 50/60Hz + 1% 50/60Hz + 2% 5.3 Parts (Separate purchase is required.)

Mounting angle Up/down ...+3° Up/down ...+10° 1) Contact protection element ... To be mounted externally
Installation altitude Less than 2000m Less than 2000m Type Specification Open/close current Application
Vibration, Shock omys?, Om/s? 2.0m/s’, Om/s’ CX-CR1 | 0.01uF+120Q 0.2A orless For light load

*1: Less than 40°C for closed installation CX-CR2 0.5uF+47Q 0.2A or more For heavy load

*2: No dew condensation is allowed.

Warming up: More than 30 minutes

Power failure: Parameters are maintained by EEPROM.

Insulation resistance: Between primary terminal (*3) - secondary

terminal (*4) 500VDC, 20MQ or more

Withstand voltage: Between primary terminal (*3) - secondary
terminal (*4) 1500VAC, 1 minute

*3: Terminals for power supply, control output and event output

*4: Terminals other than mentioned above.

2) Shunt resistor for current input ... To be mounted externally
* Resistance ... 250Q
+ Maximum allowable continuous current ... 25mA
* Type ... EZ-RX250

3) Terminal cover ... To be mounted externally/nonflammable



6.PARAMETER DIRECTORY

. [ . . . o Parameters combined with SV No.[ []:SV No.(1to4), ll EV No. (1to04)]
[Operation Mode] | [Setting Mode] [ | Displays without condition [ ] Cor b set n both modes ModEA ModE2 ModE3 ModE4, ModEA ModE5
e ] |_+_| [ Some modes are not] """" | Displays under condition Targeted sV PO| 10] DO| EVMEseting Output limiter [] L,H
i Op.screen | i appeared by apassword. ) ¢ TTTTY value filter [] PID deadband [] | EV HM[Jstandby Variation limiter [] L H
| ek | T &) T & I ot &)’ STl Y= NS ES Y .
i L p ModE.0 "| ModE.1 | ModE.2 "| ModE.3 | ModE.4 "| ModE5 | ModE.6 "ModE7 © 1 ModE8 | '} ModE9 I '} ModEA | °1 ModEb |
i l | B<—1 setuP [ EnG [? sv [t PD [} EvEnt [¢ outPt [t InPUt  [f=1 coMmmu IT=—1 tAns If—=1 HC N—=1 OptEv N—=—1 rEmot
I | | »| Settingup ¢ Engineering ; Setpoint ; PID cons. ; Event output ; Control output ; Input I Dl./comm. I I Retransmission I I Heat/cool I,II Add. Event I,II Remote signaII B
! | AT il T
i i (<, (<, (<, (<, , &, @282 |80 |5 @ (D]
: : «— Run/ready | SMisetting |[«— P[] | |«—] EV1mode | «—] Outputim[{L| f«— Inputtype | |«— Dl allocation : l«— Retrans.type :le—: H/Ctype :f— EV3mode
| i a)l &, & =, D] 5@l i m@i |5 &) @ e (D)
| | |5V sdec ] [+—[ VBsetig | [ 11| [+—{ EVZmode |~ [oupuim ] || Enguiit | [+—| Protocol || Trans.scaeL} |« HG deabend [+~ EVA made
| i &) } @i 5 &) I Dy (5@ |5 @] (5@ (&)
} | AM switch | («—] SVBsetiing |l«—i  D1| il EV1-[i[set | || Outputimier PV decimal | [+—.Com. func. | f«—| Trans.scaleH | |<— cooling P f. | l«— EV3{1]set
| =, =, b1 | s BT et (] [ % | @l
! Auto-tuning SV setting Dead band . LRCtM H = <+— Inst. No. <+— Split direct ! |—
| [ LBangel [ Avotnng [1] SWseting [ {Deadbend ]| LT _net. Mo, . Splitdirect. =,
: v v v > l*6 < Range L l*22 l*26 «— EV3{stby
i 1 Targetvitter | [<—{SVrampunit| =—{ P |1 Evi-fistoy | Variation (€y [« Trns speed <1 Spitreverse
i 14 ol =) &} limiter [ | le—| Range H (& |2 (&) | *2s
. I I AT Ji----m- - F------Es--Es- ittt [ttt
o i — __d_ieEed-El @9, _} _______ < Character (&) ¢ puse
& | (D4 | Setne LB varton 2 unear | (9)y2 ol
—Tmer feme} = | 1 <— D | | Standby | imiter {H oAl e Digtal | 27 &)
2) D=2 3 : Ope.mode ' l 14 | —= *6,7 ! l*12 ransmission! <— EV4delay | 30
<—[Fmeir_2‘_ir_%m?i_n' e | disp-select | <1 Pvstart | [«—{Deadband | |+— EV2-[Tset | Variation | l«—! Scalel || (&) {*23 #30  |e— Pri bias fxed |
Q r T A imiter@~M || T SRR o T AN (=it B
@ Lo g @ } } =, sy | (B () |2 Semotehi e
0 [{EVimode ||~ Keyiock |[— svimterl [l=— Py || | LPCUM | H | ScaleH b2 Quick forward:  Keep on pressing <+ Pri. bias vari
| : , :
i v 2 l ______ . v l ______ l*g v l*12 Quick reverse: Kejcponpréssmg l*32
! 4—@mode <«— Auto retum <—@niterH « IQ -« EV2-[1] stby j PVerroroutput| 4—‘ Sensor corr.| while pressing «— Pi. ratio vari :
Ll @] | e 23 | @] | (@] 14 |— (€)] %o o p ) [+
i (<] l 14 *9 ,, ,, 32
' D \J TTTTTITET T T TS \7 1S4 .
: <—  Eng. «— D3 < EV2-@-~4 | Preset-out | Digital filter | display conditions (*1-*32) N
i ,protocol *14 | Setting v il *1: With option [CT]  *2:[EVA mode —[TIMER] selected  *3 :[EV2 modd —[TIMER] selected
! *13 Dead band[3 Standby Power Dev *4 : With optional [Control output 2]~ *5: [Control output 1], For On-off servo type
! RV I;:I e [ recovery | [* : *6 : EV1 modd — Exception: [UnUSE] [FAIL] *7 : EV1 mode — Exception: [UnUSE] [FAIL] [CT] [TIMER]
' ), Do d d)1*89 - deadband
: — Evsi;ﬂ;pm: s 4 action *8 : [EV2 mode — Exception: [UNUSE] [FAIL] *9 : [EV2 mode — Exception: [UnUSE] [FAIL] [CT] [TIMER]
i o %..- :LI_E}/_1_(_j§a<_1_b_qr]qJ: = \ ¢ *10 : Exception — Executed P: 0.0% (2-position control)
i 1*28 0 *15 Control ||«— Bumout ! *11 : [nput typel —T/C or RTD selected ~ *12 : [Input type —[20mV] , [5V(20mA)], [10V] selected
! EV4tt i % <u_|@ _______ —— EV?2 dead band ! action L' *20 *13 :|Operation mode disp.selec] — [ALL] selected ~ *14 : Exception — P: 0.0% (2-position control)
! E— St;tt’jsp“ g 4‘1 *15 : [EVA modd — Exception: [UnUSE] [LooP] [FAIL] [TIMER]
: ______________ D *16 : EV2 modd — Exception: [UnUSE] [LooP] [FAIL] [TIMER]
i 7 — Exception: [UnUSE]  *18: — Exception: [UnUSE]
|
i Model conf.1 *19 : [Control output 1], For On-off pulse type , SSR drive pulse type, Mulltiple output type
| _ *20 : [Input typel — Exception: [5V (20mA)] , [10V]
| :I *21 : With [Remote contacts input] , [Communications IF (with remote contacts input)]
: Model conf.2 *22 : With optional [Communications IF (with remote contacts input)]
i 2] *23 ::Communications function1:—[tr82] or[trS] selected  *24 : With [Retransmission output]
I ‘ LSIIZIZIZZZZITTTTT TSI T TS TS e e e e e e a
j «— Model conf.3 *25 :iH/ C typel — [Cool. P] selected  *26:H/ C type — [SPLIt] selected
! i i *27 : Optional [Control output 2] — For On-off pulse type , SSR drive pulse type
: y ' . l*lg ' *28: With optional [Additional evenf]
i (Note) Parameters (except the passwprd? in the operation 10 l *5 *29:!I_E_\{3_rrp§@f — Exception.: [UnpSE] *30:§|?Ey:41r :rzl:o:d:e_;:_l_i_)fception: [UnUSE]
. . y . \ - WIth optional |remote signal Inpu - \Lascade on/oll\— |oNn| selecte
i mode and ModE.O [SetUP] exist in any of ModE.1 <—| Output preset| <—| Output at Read | «— FBdeadband ; L *31 : With optional [Remot linpuf] ~ *32:Cascade on/off — [on] selected )
i [EnG] through ModE.6 [InPUt]. %5
i A\ 4 . ‘




/. List of parameters

M’;’j ! Parameter |Symbol|  Setting range Mﬁse Parameter | Symbol | Settingrange | Default
Run/ready r -r o4 | tUnfready Input type oL |- List of input types kDR
SVNo.select | S mim | SV1toSV4 Engineeringunit | 14~ = | °CFF = E
A/M switch F-Afn AUto/mAn PV decimal point b Hodo-] Oto4 H
Auto-tuning :_:I E End/StArt Range L r i 1| Withinscale L, H Scale L H
Target value filter (] | = (1] oFF/on Range H rr H]JL<H ’
Iniialscreen | S E i |Linear decimal point | SHdok | Oto4 c
! |ope.modedisp.sel | o 57 | — Reference manual - Scale L SOl L non
Keylock | Lol ScaleH | 5L n| 02000 Faaan
Autoretum | R F | OFF/on Sensor comrection | Ph (A5 | -19999 to 20000 i
Eng. protocol | EF'=- k- | — Reference manual Digital filter PR | 0.0t099.9 sec. I isec.
Modelconf. 1 | mimdil. ¢ LORERC00 Deviation deadband | FHIZFF | 0.0 to 2000.0 i
Modelconf.2 | Amd) & RN | | JNEN Bumnout k- | UPIDOWN e
Modelconf. 3 | mmddh IZoRRNEEN | || DI allocation o S
svOd e | Within SV limiter L, H Protocol P10 | — Reference man. el
SVrampunit | 5P} | SEC/min/HoUr Communicationsfuncion | =141 Lo
SVriseramp | =_FLP | 0.0t02000.0/S.m.H - Instrument No. Fdr= | 11099 '
P SVfallramp | =L P4~ ] 0.0=Noramp ' | Transmission speed | ~FEE | 9600/19200bps S bps
PV start Fd 5k | OFF/on Character LHA-R A
SV limiter L 'é- HE L) o (within scale L, H) Digital transmission | drn%| Reference man. Hi
SVlimiterH [SH)L H Remote shift ) H5 ] -1999.9 to 2000.0 i
PO o apn| 0010 9999% _ | Analog transmission | R n
0.0 = 2 position (On/off) = | TransmissionscaleL | =50} | — Reference manual
IO (P#0) |F 0] 0t09999sec, 0=off TransmissionscaleH | 501 H
3 DO (P#0) | * «dd(] 0to9999sec, 0=off Heat/Cooltype | HL)x'4F | Cool.P/SPLit Cool
- PID deadband =[] ]| 0.0t09.9% H/C deadband HL o] -50.0t0 50.0% %
ARWL  [Rr“ i |-1000t00.0% o | Cooling Pfactor | Laal. | 0.00t010.00 o
ARW-H A _ ] 0.0t0 100.0% - Split direct “Fd ] 0.0t060.0% %
Output preset | miiir | -100.0t0 100.0% Split reverse SF-EH | 40.0t0 100.0% W%
EVimode | EM {Ad C. pulse cycle CLPL5] 110180 sec. Jiisec.
EV2mode | EHcAd EV3 mode EH A
EV10 setting | £ {000 EV4 mode EdHad
EV10 standby |E {OAA : Y
EV20 settingy F200| Reference manual :\235 sst::l;\s :; ;: D':: ::' — Reference manual
EV20] standby |E2OAA EvAL] seftin y :; > : = : (Event output is common at
“ | EV1deadband | £ ok 9525 ‘Ready)
! S o Ev40 standby |E 4O~k
EV2 deadband | £ Hedb " | Ev3deadband | Eti3dh
EVA outputphase | £5 In7 | omALIEVSE EV4 deadband | £ ks
EV2 output phase | EHe EV3outputphase | EH3nr -
EV1 delay cH id | 0109999 o nomAL/rEVSE =R Ia N
EV2delay | EHZL | 0to9999 EVA ouputphase | E5ne =
EvertouputatReady | £ Hr o'l | OFFICALCU EVSdelay | Eiiddi f0to9999 o SE%.
Outputlimiter CIL| 2~ | 50101000% L<H EVidelay | ddl } 0109999 o S50
Outputlimiter OH| 2L A1+ | 0010 1050% _ L<H Remoterangel | rr i
Variation limiter CIL| =51 (). | -100.0t0-0.1% RemoterangeH | L2271 Reference manual
Variation imiter OH| 25 04| 0110 100.0% Remotescalel_| rabii
PV error output | PHE -2 | -5.0t0 105.0% Remote scalg H L« '|:' = ::.’:' —_
Preset-out | Fralik | 5010 1050% b |Remoteshitt | i [ { -1999.910 20000 U
5 | Powerrecoveryadion| F'ann | Conti/rEAdy Cascade onfoff_| i Hai. o § oFfon o0
Controlacion | mtikAd | rEVSE/dirCt F Primary raiofixed | L R2 i} 00110 1.00 bl
Pulsecycle | P1i_5E | 1to 180 sec. Jisec. I.Dnmary.blas ﬂ),(ed =: =:i 'E' b:f' 100010 1000 - i:f’::'%
FBauostat |Fi Fk| End/StAt End Primary bias variable| L 2 i { 00010 1.00 iy
FB zer0 F = |50t 1000% % Primary ratuo.vanable .+~ 4] 0.00t0 1.00 U0
FB span Fh 5P| 00t 1050% 0% (Note) Explanation of marks (O, <, ) after ModE.2
FBdeadband |F b 2| 1.0t0200% % 011 to4 comespond to SV No.

<> Any of SV, MV, LP, or tM to be determined by EV mode
/\ Ether wt or db to be determined by EV mode




8. Description of parameters

This chapter describes parameters requiring explanation.

Parameter Function Parameter Function
For selection of control output. For selection of engineering unit (°C or °F) for converting
rEHd= -+ Presetout value is displayed in “OUT". Engineering unit| into temperature when thermocouple or resistance
Run/ready “AT” cannot be executed. rEFRd4is thermometer is selected as the input type.
displayed instead of “SV". PV decimal The dgcimal point po§ition of the measured value is
- 4r-+ Normal control output point determined by the setting of the input type, but can be
Auto retumn For selection of auto retum function (on/off) of screen chgpged by this parameter. -
It effects when SV rising/SV falling ramp is set. mg:;:g Vriﬂge Lcai”% e”g'ﬂe’t"”\;;%tmn Vti'gein;'ut O:a;gg
PV start \évo?rilf S|\1/9ger signal” applies to SV, SV starts from the Range selected in the input type. Thi§ width (between H and
* At tuming on the power, changing SV No., changing L) becomes 100% of the proportion band P
SV, or switching ~ £ Fd to L r The setpoint value (SV) is a figure up to 5 digits and
SV limiter For limiting the setting range of SV Linear decimal | cannot be added with decimal point. For the input types
P+#0: In this deadband, the response of the control point of DC voltage and DC current, the decimal point can be
output becomes dull due to non-linearized set by this parameter.
PID deadband deviation. The parameter is for the input types of DC voltage and
P =0: Deadband of 2-position control Scale DC current.  The scale with an actual industrial quantity
ARW For PID control range. This parameter is set to SV by % can be set corresponding to Range L and H.
(Anti-reset of SV range. The control out of the ARW range This function is to correct the measured value (PV) by
. becomes PD control. (The ARW effects to reduce Sensor adding a correction value to the measured value.
windup) ) .
overshoot.) correction It can be also used to adjust the measured value to have
Normally P action controls the calculated output to 50% same display as other equipment.
Output preset | when the deviation is 0. The calculated output can be This function is, by applying the firstorder lag
set optionally by this parameter. computation to the measured value, to reduce the
EV deadband | The gap from the event activation to reset. variation of the measured value (PV) due to noise
EVoutput | momFi... Eventactivation: Relay on, reset: Relay off interference. .
phase ~ = HSE. .. Event activation: Relay off, reset: Relay on ¥ Variation of meastred value
Judgment time of event activation/reset Digital fiter A
EV delay If the event action continues during the set time, the 063AL  |--—--
event activates or is reset. It prevents misjudgment due ' i Delay of PV by filter
to noise. i
Eventoutput | ©Hi 1 LL.. Theeventjudgment continues even at Ready. L
at Ready o F... The event judgment becomes off at Ready : T Settingrange of T(0.010 999 sec)
Output limiter | The control output is limited within the set value of L and H. Deviation The deadband (light-off width) for the deviation indicators
The control output is updated per control changing deadband (A and V) canbe set.
Variation limiter | period (about 0.2 sec.). Its variation is limited within the For selection of up-scale bumout or down-scale burnout
setvalue. Thisis not valid for manual operation. Bumout or under-range for a break of the sensor circuit. The
PV error This output is for abnormal measured value (PV) *. detected sensor break reacts to the event output.
output *Over-range, under-range and Em02 to 04 Applicable to pulse type (On-off pulse type, SSR drive
Preset-out The control output value during Ready. Cooling pulse | pulse type) control output 2 (cooling)
For control action when the power is tumed on from off cycle This parameter is for the setting of 1-cycle time of on and
Power (or from power failure to recovery). off of the output.
recovery Izl ... Continues previous control conditions. C d For the setting of cascade computation enable or disable
action ~E R a4 .. Becomes the “Preset out”. asc/:aﬁe When “on” is selected, your controller functions as a
} ono primary controller for cascade.
Reverse action Direct action
SV S1Y
100% Y 100% Y B Refer to other chapters for the following parameters.
Control action :Q ' § i Mode No. Parameter Chapter
0°c/) i o | Operation | Password 9.2
 LowePV_Hi gh Low—PV—High Auto/manual operation, automatic tuning, 10
1 control output, targeted value filter )
Applicable to pulse type (On-off pulse type, SSR drive Model confirmation 43
pulse type) control output 1 (heating) 4,A Event mode, setting, standby, deadband 1
Pulse cycle | The output is based on the time ratio of on to off. This 5 Input type 9
parameter is for the setting of this 1 cycle. The new 9 Heating/cooling type, split direct, split reverse, 9
parameter effects from the next cycle. H/C deadband, cooling P factor
Applicable to On-off servo type control output.
F.B deadband | It is the deadband between the relays at open side and

at close side.




9. Setting of parameters

9.1 LED display of alphabetical characters

>

B

O

E

FIG|H|I K|IL|M

N

—
<
<

e N

9.2 Settings

Start to set from Mode 0.

Make sure to set in the order of parameters in Mode 0 (setup). If the settings are in the wrong order, the parameters previously set may retum to the

default values.

Selection of parameter items

Parameter items in
operation mode

Parameter items

in setting mode

Press repeatedly to display the
parameter item you want to set.

1 Press to shift to the setting
mode.  Press or to
select Mode number.

2 Press repeatedly to display the

[Operation mode]

Ex.:

"EV1 setting” — 300.0

—>| Ope. screen

parameter item you want to set.
Forward ... Press( <! Jeontinuously.

Reverse ... Presswhile pressing

Forward/reverse of| -*-
parameter items

, (D

-;-\ ¥
<—| SV No. select

v

[Setting mode]
Ex.: "Initial screen” — OUT

Settings (selection)

By pressing or , a numerical figure or a sub-parameter item
is changed, and a dot blinks. However, the dot does not blink at the

setting of the manual control output.

Numerical figure ... Press or to change. For forwarding
setting figures, press either key continuously.

Sub-item selection ... Press or to select. i

Cancel of settings

By pressing , the dot disappears and the parameter set is canceled.

i
D)

)

1

|
O
e

ittt |

B3 Storage

By pressing the dot disappears and the parameter set is sored into

memory.

: Ref. 1 ) Change of executed SV ~

The executed SV is indicated by the

lighting status lamp of SV1 to SV4.

(D Shift to the operation screen with
PV/RUN SV 1

® By pressing or (\~], adot
blinks in the SV.

® Press or ("] to set to the
value you desire.
, the dot

@ By pressing
disappears and the SV newly set is
stored into memory.

I

) o
< Next parameter A Next parameter
item item
T T
5
Typo check
(Note) An automatic retum to the operation mode is executed if there ig
no key activity for more than 1 minute.
Ref. 2 ) Password \ |Ref. 3) Keylock

Appearance or disappearance of screens in the setting mode
can be set by numeric figures up to 4 digits. (O: Appearance)

Password
Mode No. 0 180 1000
0,1 X O O
2tob X X O

+ The default is “1000”. By entering any figures other than 3
figures above, the password being set can be hided. Until any
of 3 figures above is entered, the previous password is valid.

In the operation mode, you can
select screens, in which the settings
are disabled to change.

See the reference manual

: Ref. 4 Initialization

All parameters are initialized by the
following procedure. While pressing
and simultaneously, tum

on the power.




M List of input types

Selection Input type Accuracy . I
Input type symbol C oF ratings Detailed specification
_ Less than 400°C: not specified
() [
B [ I 0.0 to 1820.0 32 to 3300 Less than 800°C: +0.2%
R Lo 0.0 to 1760.0 32 1o 3200
=——— Less than 400°C: + 0.2% =+ 1 digit
s LD S 00 10 17600 | 32 103200 | +01% | oo o+ 1dg
N ELn 0.0 to 1300.0 32 to 2350 * 1 digit
K DR -200.0 to 13700 | -300 to 2450
E ELE -200.0 to 700.0 -300.0 to 1250.0 Forless
J Do -200.0 to 900.0 -300.0 to 1650.0 |thanQ°C,
T/IC = o
T b B -200.0 to 400.0 -300.0 to  700.0 +0.2%
U D W -200.0 to 400.0 -3000 to 7000 | +1digi
L EL L -200.0 to 900.0 -300.0 to 1650.0
WRe5-WRe26| ---EF"% 0 to 2310 32 1o 4190
W-WRe26 MR 0 to 2310 32 1o 4190 Less than 400°C: +0.4% =+ 1 digit
PtRh40- T o, | Lessthan400°C: 2%,
PtRh20 [l g X 0.0 to 1880.0 32 to 3400 +0.3% Less than 800°C: +1%
Platinel Il FLRE 0.0 to 1390.0 32 to 2500
RTD Pt100 Fi -200.0 to 850.0 -300.0 to 1500.0
JPt100 P -200.0 to 649.0 -300.0 to 1200.0 +01%
0T +u. 17
DC 20mV iz |:|| (Iu] 0.00t0 20.00 +1 dlglt
5V i 0.000 to 5.000
voltage =
10V fid 0.000 to 10.000
Hl SVramp and PV start H Heating/Cooling control (Option)
1) When tuming on the power, A Parameter Function
@ PV start: OFF ' @ PV start: ON For selecting of computation types of heating/cooling
; Heating/ P (=(Split computation) ... Outputs at heating side and
SV SV coolin cooling side are the outputs after split computation of PID
PV PV H typeg computed output.
(HOEP) I_ iz F(Cooling proportion computation) ... It is applicable to
A A - proportional control type only (2-position type for CooL = 0).
> Time ! > Time Proportional computed output at cooling side is executed.
2) When switching SV No., A ... Example: SV1 to SV2 Split Effective for split computation (=1 () selected
@ PV start: OFF | @ PVstart ON © D _) Solid line: Split Dir
SV1 L 1 SV1 S 3 (Heating side output)
SV2 SV2 Spiit 3 , ,
PV - PV H Rev. . Dotted Ilngz Sp!lt Rev.
A A (SR-EH) /[\ O% F‘,"I% Ogr?]pu;(ggr(]/ ) (Cooling side output)
> > - -
- Time Time Effective for cooling proportional computation (i =iz)_ ) type
3) When changing SV, A selected
@ PV start: OFF | @ PVstart: ON [HC db > 0] [HC db < 0]
Eﬁfore 5 Er?afl(r)mr;e H-C 2 100 HCdb - 100 HC db
an?:v . -  pv L dead | I 2 @/_
After | After [band 1\ 50} oy O B0
change/[\ change/T\ (HL dh) leat 00| /I\ Heat Cool
> Time | > Time 0 PV | 0 PV
4) When switching Ready to Run / when switching Man to Auto, A A\ Heating side SV A Cooling side SV
@ PV start: OFF : @ PVstart: ON Cooling side proportional band = Proportional band (P) x
sV sV Cooling P factor (I mz)
PV PV H [P=0] [P0 and Cool = (]
do do do
A A Cooling N = HC db
= Time = Time P factor £ g e el 2 Heat
H: Rising ramp set value  L: Falling ramp set value (Laob) % T © % .
* The SV ramp operation is not backed up for power interruption. =y T Spy
A:Heatingside SV  A: Cooling side SV
db: PID dead band (common for heating and cooling sides)




10. Operation

Automatic/Manual operation
1) Switching of automatic/manual operation
@ ”AM switching” is in|Operation mode or[ModE.1].
@ For switching, press or to select “Fili- = or “= H

and then press ( lights in manual operation)
Note 1. The control output from “Automatic’ to “Manual’ is

balanceless bumpless.
Note 2. For the manual control output, "Variation limiter” is invalid.

2) Output adjustment at manual operation
@ Switch the operation screen to display .
@ By watching OUT display, adjust control output to the value
desired by pressing or (\~]. For 2-position control
selected, the control output become 0.0% (OFF) or 100.0% (ON).

Control output
“Run” or “Ready” * is selectable in control output.
(@ "Run/Ready” is in|Operation modd or[Mod E. 1|
@© Press - or - to select “~ " or “rEFRJY
press .
* The output at “Ready” is the value set by “Preset out’ in .
(Default value is 0.0%.)

and then

Operation mode

1) Operation screen

PV/Blank ... Measured value (PV) only is displayed.

PV/RUN SV ... Setpoint value (SV) being used is displayed in the lower

display. “ - = F4" is displayed in “Ready”.
PV/OUT ... Output value (OUT) is displayed in the lower display. Dot
blinks during execution of Auto-tuning (AT).

PV/OUT (BAR) ... Output value (OUT) is displayed by a bargraph in the

lower display. Dot blinks during the execution of

Auto-tuning (AT).
2) SV No. selection, Run/ready switching, A/M switching
The selection of SV1to SV4 and the switching of functions (Ref. || and &)

can be executed.

3) Monitor screen

CT current ... The current value of CT is displayed.

Timerremainingtme ... The remaining time of timer event is displayed.
The elapsed time after event ON is displayed up
to —9999 seconds by counting down from the
event setpoint.

Coolingout ... The output value at cooling side in heating/cooling control

is displayed.

Mfeedback ... The motor opening degree (for on-off servo type) is

displayed in O to 100%, and ON/OFF status of relay is
displayed, too.
“MFB O” = Open relay — ON
“MFB C’ = Close relay — ON
“MFB N” = Relay — OFF
Output status of EV3 and EV4 ... The output status of additional events

is displayed.

I Auto-tuning
1) Auto-tuning
This function is for automatic tuning of PID constants.
@ "Auto-tuning” is in[ModE. 1.
@ Press (~Jor[~] to select "S:FrE”, and then press( < .
“Auto-tuning” starts and the display becomes its progressing
screens (STEP 1 to 3, End).

B Targeted value filter

1) Targeted value filter
This is a leaming type function suppressing overshoot. Control is
executed by computing an optimum SV from last control resullt.

2) ON/OFF of “Targeted value filter”
“Targeted value filter’is in “ModE.1”, and ON (enable) or OFF (disable)
is selectable for each SV. Press by selecting “ = =” to enable
this function.

EPID control
1) P (Proportional) action
@ This is a basic action of PID control. It affects responsiveness and
stability. The proportional action only results in offset.
@ By setting the proportion band wider, the control stability becomes
better due to smaller amplitude of cycling and longer cycle time, but
the responsiveness becomes worse.

2) | (Integral) action
D This action can eliminate offset resulted from the proportional action,
but the stability becomes worse because phase delays.
@ By setting the integral time shorter (stronger integral action), the
responsiveness becomes better but overshoot becomes larger.

3) D (Derivative) action
@ This action compensates the delay of phase due to dead time or
delay factor. However, because the gain increases in high
frequency area, its strength has a limit.
@ By setting the derivative time longer, the response to large deviation
becomes faster and the cycle is shortened. However, for deviation
with high frequency, the stability becomes worse.

4) Relation of input and output of PID action

Input | | |

Ny g

Derivative Proportional
action action

Integral
action




11.Event mode and output

View- | ] [ | © Judgmentoutput only with standby (k) set to “OFF” Svmbol > A Event set value
point @ @ (@ Judgment output not related to “ON/OFF” of standby (-'i-) 4 db Event deadband
Event mode Set value and output Event mode Set value and output
}\/PV
Absolute value > Absolute value
high limit low limit
(P H) (=

Deviation high limit

Deviation low limit

(a2 M) (o L
Absolute value Absolute value
deviation high limit deviation low limit
(Rdd +H) (Rdd L)

not executed.

Setpoint high limit D G IR i db Setpoint low limit
(5d H) (54 L
OUT (Heating output)
Output value Output value ‘I‘ 7(-:&""-"""[-* db
high limit low limit 'r ~—_ *
(1:1 o H (1:1 bud :_) |:
. ; Output is executed when RJ data
H T Fail ;
ouT - (FR L) abnormal, A/D conversion error
AP3 e and calibration data abnormal.
PV
) AP2
AP oT
L b - Heater -\%------------%idb
N AT * AT discc(>rllr1le)ction g \_/ f
Control loop H: Output limiter high limit o _ I
abnomal L: Output limiter low limit *1 The judgment is not executed when relay ON time shorter
(L aaF) AT: Abnormal judgment time (LP) than 300msec.
S @® Loop nomal: A Pn > Abnormal _ .
judgment band (bd) Conductive T.S: Timer start
@ Loop abnomal: APn < Abnormal Timer Open 1
judgment band (bd) TR ;
*If the control output (OUT) is within the S TS
output limiter, the abnormal judgment is SN

*1: Allocate the remote contacts input (DI) to Timer 1 or Timer 2.
*2: Timer 1 is for EV1 and Timer 2 is for EV2.

* The relation of the event judgment output and the relay output at terminals is determined by the setting of the EV output phase.
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