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Thank you for your purchasing this Digital Temperature Controller. Please check that the product is
exactly the one you ordered and use it according to the following instructions. (Please refer to a separate
operation manual for details.) Dealers are cordially requested to ensure the delivery of this Instruction
Manual to hands of the end-users.

NOTICE

The contents of this document may be changed in the future without prior notice.

We paid the utmost care for the accuracy of the contents. However, we are not liable for direct and
indirect damages resulting from incorrect descriptions, omission of information, and use of information in
this document.
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CHECK OF SPECIFICATIONS AND ACCESSORIES

Before using the controller, check if the type and specifications are as ordered.
(A table of Model code configuration is given in Page 37).
Check that all of the following accessories are included in the package box.

Temperature controller 1 unit

Instruction manual 1 copy

Mounting mixtures 1 pc.

I/V unit (250. resistor) 1 pc. (4-20mA DC input type only)
Watertight packing 1 pc.

SAFETY PRECAUTIONS

Before using this product, the user is requested to read the following precautions carefully to ensure the
safety. Safety precautions must be taken by every user to prevent accidents.

The safety requirements are classified into “Warning” and “Caution” according to the following
interpretations

Suggesting that the user's mishandling can
result in personal death or serious injury.
A Warning
Suggesting that the user's mishandling can result
. in personal injury or damage to the property.
A Caution
A Warning Over-temperature Protection

“Any control system design should take into account that any part of the system has the potential to fail”.
“For temperature control systems, continued heating should be considered the most dangerous condition,
and the machine should be designed to automatically stop heating if unregulated due to the failure of the
control unit or for any other reason”.

The following are the most likely causes of unwanted continued heating:

1) Controller failure with heating output constantly on

2) Disengagement of the temperature sensor from the system

3) A short circuit in the thermocouple wiring

4) A valve or switch contact point outside the system is locked to keep the heat switched on.

In any application where physical injury or destruction of equipment might occur, we recommend the
installation

of independent safety equipment, with a separate temperature sensor, to disable the heating circuit in
case of overheating.

The controller alarm signal is not designed to function as a protective measure in case of controller failure.



1.& Warning

1.1 Installation and wiring

This controller designed to be installed at the following conditions.

Operating temperature

-10 a +50 [°C]

Operating humidity

90% RH or less (non condensation)

Installation category

II

Pollution degree

2

Conforming to IEC1010-1

The controller must be installed such that with the exception of the connection to the mains, creepage
and clearance distances shown in the table below are maintained between the temperature probe

and any other assemblies which use or generate a voltage shown in the table below.

Failure to maintain these minimum distances would invalidate the EN 61010 safety approval.

Voltage used or generated by any Clearance Creepage
assemblies (mm) (mm)
Up to 50Vrms or Vdc 0,2 1,2
Up to 100Vrms or Vdc 0,2 14
Up to 150Vrms or Vdc 0,5 1,6
Up to 300Vrms or Vdc 1,5 3,0
Above de 300Vrms or Vdc Contact with our sales office.

If the voltage shown above exceeds 50Vdc (i.e. hazardous voltage), the basic insulation is required
between all terminals of this controller and the ground, and supplementary insulation is required for

the alarm output.

Isolation class of this controller is as shown below. Be sure to check that the isolation class of the
controller satisfies your requirements before installation.

: Basic insulation

___________ : Non-insulation

: Functional insulation

Mains (Power source)

Control outputl (relay output)

Control output? (relay output)

Alarm outout (AL1)

Alarm outout (AL2)

Alarm outout (AL3) or
Heater burnout alarm output (HB)

Digital input (DI).




« If there is a danger of a serious accident resulting from a failure or a defect in this unit, provide the unit
with an appropriate external protective circuit to prevent an accident.

* The unit is normally supplied without a power switch and fuses.

Make wiring so that the fuse is placed between the main power supply switch and this controller.

(Main power supply: 2 pole breaker, fuse rating: 250V, 1A)

* When wiring the power supply terminal, use vinyl insulated 600 volt cable or equivalent.

» To avoid the damage and failure of controller, supply the power voltage fitting to the rating.

« To avoid an electric shock and controller failure, do not turn ON the power before all wiring is completed.
« Be sure to check that the distance is kept to avoid electric shock or firing before turning the power ON.
» Keep away from terminals while the circuit is energized in order to avoid an electric shock and a
malfunction.

« Never attempt to disassemble, fabricate, modify, or repair this unit because tampering with the unit
may result in a malfunction, electric shock, or a fire.

1.2 Maintenance precautions

* Be sure to turn off the power before this controller is installed or removed in order to avoid an electric
shock, malfunction, and fault.

* Regular maintenance is recommended a longer service life of this controller.

Some parts of this controller have a limited life span, or they will be deteriorated with the lapse of time.
» One-year warranty is guaranteed for this unit including accessories, provided that the controller is
properly used.



Z.A Caution

2.1 Cautions on installation

Avoid the following places for installation.

« a place where the ambient temperature may reach beyond the range of from 0 to 50°C while in
operation.

« a place where the ambient humidity may reach beyond the range of from 45 to 85% RH while in
operation.

« a place where a change in the ambient temperature is so rapid as to cause condensation.

« a place where corrosive gases (sulfide gas and ammonia gas, in particular) or combustible gases are
emitted.

« a place where the unit is subject directly to vibration or shock.

(Vibration or shock may cause output relay malfunction.)

* a place exposed to water, oil, chemicals, steam and vapor.

(if immersed with water, take the inspection by sales office to avoid an electrical leakage and firing)
« a place where the unit is exposed to dust, salt air, or air containing iron particles.

« a place where the unit is subject to interference with static electricity, magnetism, and noise.

« a place where the unit is exposed to direct sunlight.

« a place where the heat may be accumulated due to the radiation of heat.

2.2 Caution on installation on panel

SY24 — SY48 MODELS

* Insert the mounting bracket (accessory) from the rear side until the main unit is securely fit into the
panel. If there should be a play, tighten two screws lightly until the play is eliminated. (Do not tighten
the screws excessively because the mounting bracket can be removed from the stopper by the force.)
Figl y Fig2
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Figure 1 Figure 2

SY49 — SY96 MODELS
« Attach the supplied fixtures (2 pcs.) to PXR5/9 at the top and the bottom, and fasten them using a

screwdriver. The fastening torque should be approximately 0.15N'm (1.5kg-cm).If the plastic fixture is
fastened at excessive torque, it is split horizontally around the center,thus allowing the torque to be
released. If a split appears around the center, there is no problem with the use of the instrument. (The case
is made of plastic. Therefore, be careful not to fasten them excessively). In the case of PXR9, place the

mounting fixture into the mounting hole at the center of the main body. Fig 3 y Fig 4
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« The front side of this controller conforms to NEMA 4X(equivalent with IP66). To ensure the waterproofness
between the instrument and the panel, use packings that are provided as accessories in
the following manner: (The improper fitting of packings will ruin the waterproofness.)

1 As shown in Figure 1, fit a packing to the case of the unit and then insert it in the panel.

2 Tighten screws on the fixing frame or fixtures so that no gaps are given between the front of controller
and packing and between panels. Check that there are no deviation and deformation of packing as
shown in Fig. 5.

If panel strength is weak, it may causes a gap between the packing and the panel, thus impairing
water resistance.

Facking
Al
Case [
[
(Eood)

Standard : Vertical mounting, flush on the panel. (The controller is horizontal.)
When mounting the controller on tilted surface, the maximum tilt angle is 30° (degree) from vertical.

(Caution)

* Don't block the openings around the controller, or radiation effect will be
reduced.

« Don't block the ventilation openings at the top of the terminal block.

S
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2.3 Precautions in wiring connections
« For the thermocouple sensor type, use thermocouple compensation wires for wiring.
For the RTD type, use a wiring material with a small lead wire resistance and no resistance differentials
among three wires.
e Keep input lines away from power line and load line to avoid the influence from noise induced.
e For the input and output signal lines, be sure to use shielded wires and keep them away from each
other.
o If a noise level is excessive in the power supply, the additional installation of an insulating transformer
and the use of a noise filter are recommended.
(example: ZMB22R5-11 Noise Filter manufactured by TDK)
Make sure that the noise filter is installed to a place such as a panel that is properly grounded. The
wiring between the noise filter output terminal and the instrument power supply terminal should be
made as short as possible. None of fuses or switches should be installed to the wiring on the noise
filter output side because the filter effect will be degraded by such an installation.
« A better anti-noise effect can be expected by using stranded power supply cable for the instrument.
(The shorter the stranding pitch is, the better the anti-noise effect can be expected.)
e For the unit with an alarm against a failure (burn-out) in the heater, use the same power line for
connection of the power supplies for the heater and the controller.
A setup time is required for the contact output when the power is turned on. If the contact output is
used as a signal for an external interlock circuit, use a delay relay at the same time.
¢ Use the auxiliary relay since the life is shortened if full capacity load is connected to the output relay.
SSR/SSC drive output type is preferred if the output operations occur frequently.
[Proportional interval] relay output: 30 seconds or more,

SSR/SSC: one second or more
o If inductive load such as magnetic switches connected as a relay output load, it is recommended to
use Z-Trap manufactured by Fuji Electric to protect a contact from switching serge and keep a longer
life.

power supply voltage: 100 V)---> Z-trap 240V @ 5mm
power supply voltage: 200 V ---> Z-trap 470V @ 5mm
Where to install : Connect it between contacts of the relay control output.

Example: Z-Trap connection
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2.4 Requirements for key operation/operation in abnormalities

« Prior to the operation, be sure to check alarm functions, since a failure in the proper setting will result
in a failure in the proper output of an alarm in case of an abnormality.

e A display of UUUU or LLLL will appear in case of a break in the input. Be sure to turn off the power
when a sensor is replaced.

2.5 Others

» Do not use organic solvents such as alcohol and benzine to wipe this controller. Use a neutral detergent
for wiping the controller.
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<DESCRIPTION>

¢ Confirming that the delivered controller is
equal to the ordered one.

¢ Outline dimensions
¢ Panel cutout dimensions
e Mounting method on the panel

e Terminal connection diagram

« Set value change method

« Basic operation method

e List of parameters

e List of input/output/alarm codes

e Setting of input type and ranges
e Selecting of control method

(Note) *To start the operation, wait for about 30 minutes after the power-on for warm up.



1 Installation/mounting

SY24

Controller outline dimensions (unit:mm)

Watertight packing Mounting bracket
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\ Panel thickness 1 to 8 mm
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Panel cutout dimensions (unit:mm)

For separated mounting For mounting close together (n controllers)
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Number of units| 2 3 4 5 6
a 93 | 141 | 189 | 237 | 285
Note:

o Watertight feature is unavailable if
mounted close together.

e Maximum ambient temperature is
45°C if mounted close together.



SY48

Controller outline dimensions (unit:mm)
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Note 1
With the power supply of 200 VAC or more, a maximum ambient temperature is 45°C.

(It is recommended to use a fan for cooling.)
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For side by side installation. (see note 1)
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. @-0 N
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+LO
Cr)
Number of units| 2 3 4 5 6
a 93 | 141 | 189 | 237 | 285

When there is another instrument (larger
than 70mm) or a wall on the right side of this
controller, be sure to install the controller
keeping a space of more than 30mm.
Wateproofness cannot be ensured in the
case of side-by-side installation.

Cautions on wiring

e Wiring should be started from the left side
terminal (No. 1 to No. 6).

¢ Use crimped terminals matched to the
screw size. Tightening torque should be
about

0.8 Nm (Since the case is made of plastic, do
not tighten excessively).

¢ Do not connect anything to terminals not
used.




95

SY49 — SY96

Controller outline dimensions (unit:mm) Panel cutout dimensions
(unit:mm)

Mounting n units
+0E

Maunting fixhre a5y
(fastening torque : O15M-mM) — . =k ! _|_
/ 112 (13-4 |[z=-26 & __"_' 1=
1a i 1 i =
48 7 L I%[
P B
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o ]
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it an
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o O D u = (see note)
o
+0.8
r | D 5Y49 ao
fe———
_ ! 12t=8 o
Packing for Tarminal screw M3 P
water proof Panel ™
o
Number of units| 2 3 4 5 6
a 93 | 141 | 189 | 237 | 285
founting fixture
{fastening torque © 0.15M-m)
10 T9.5
| Thet—= ; Mounting n units
© c2 AL Az ALY o +0.a
- - - - ‘- n?n
8883 ;
g o'-‘v ac - -ﬂ E ﬁ g
v HEAE I Ss f:;I 4|4
il =2 =
=
sg o () (v o @
s i T 1=
Lol 1zts8
Packing for Panal Terminal screw M2 100 Min

watar proof

Note) Water proof is impossible in case of horizontal close-fit mounting. Panel cutout dimensions should also satisfy the
above values after the panel is coated.

Cautions on close-fit mounting

¢ With the power supply of 200 VAC or more, a maximum ambient temperature is 45°C.
(It is recommended to use a fan for cooling.)

» When there is another instrument (larger than 70mm) or a wall on the right side of this
controller, be sure to install the controller keeping a space of more than 30mm.

Cautions on wiring

« Wiring should be started from the left side terminal (No. 1 to No. 12).

e Use crimped terminals matched to the screw size. Tightening torque should be 0.8 Nm.
« Do not connect anything to terminals not used.
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2 Wiring

Terminal connection diagram (100 to 240 VAC) or (24 VDC/24 VAC)

SY24

Controd output 2

Rekay

ESRESC drive | 4-20mA DG

Alarm oulpul 2

ALNZ

Cigital input 4

o

Communicaion Digial npul 2 Reransmission

RE-485 oz 4 10 20ms de

I
0p |00 @TLLM 556 d

v

@@@@@D

I I -

Mazsured vaua Inpul

Nek=2)

Motet)
MoteZ)

Mote2)
Moted)

Control autput 1

0600000

. \j,_/
Cumentfoitage | Resklancavalva | Themooonpla Alamn output 1 Powar supply
@ @. ALIA 10 020

o] |87

Re:lay SERSESC dive | 4-2mA DT

{hoba d4)

2R 2 DT

§% |4

— T

L

Check the power supply voltage before installation.
Connect the |4 unit (2500 resistor (accessory) between the terminal (23 and (20 in case

af current input.

Tighten the terminal screw securaly with fastening torque of O.48-m.
When the 10th digit of the code symbol is "C", A", or "B”, connect the powesar according to
the connection diagram of 280AC2400 00 power supply. Input of poswer of 20WAC30DC

or more will damaage the instrument.

Designation of Wiring Material

AWG28 to ANG16

F f to & mm

12

CAUTION: To prevent disconnection or
short circuit, never use the wire other than
the one stated above, and make sure to
insert it toward the recess of the terminal
block. Fastening torque: 0.4N-m




Terminal connection diagram (100 to 240 VAC, 24V AC/24V DC)

SY48

Alarm output Conirol outputi
- Common P i & 7 Ralay output |Current output| S5R/ESC drive output
= ’ 3=
- Alarm output? (ALT) =-—2 — 5 @ id | § {Eﬁ—: J_—13+
_ 14—
- Alarm output? (ALZ) —=—i3—8 . p = Thsa L
; = . [ - -
- Heater break " rd .
,!-.Es:rﬁrgumtg (AL3) & [ g 1B Measurad valus input
Thermocoupke| Resistance bulb | Currentfvoltage
Fower supply z i T - A
24V ACIDC 100-2400 AC i + 1 +
+J_— 5 5 & iz \[i 1T, ™ E 1'__|_
. . . j[om— E—
& B Netut) B ®E Fets]
S0fG0Hz
Digtal input Digtal input || R5485 com. || Digtal input || RS485 com. || RS485 com.|| Digtal input
T T B T T B 7 & ¥ 7
& 4 nig o N o - I _J -
] f] ] ] ] ] ]
Wi the case of 1 digital input oz Remok 5 irput || Remets 8Vinput || ©T input || Digtalinput || CT input | E
Ipoint connect the digital input 2 N 5 ) 5 5 g g
‘terminal between terminals 7 and L ]
8 q C4
I N.C—0 - Lm - T—m 10 Lm 10 i
11
Re-fransmission output  Control output2
CTinput Rermotz S input Re-Iransmissicn suiput Currant cutpul] S3REC e oip] R slay output 12
<4::'” +_L—!-'|I Q——'Ilg) @——H@ Q__”—_L &H—é
2 ||-Leg Up Up?| Upl | e’

¥ |n the case of 2 dgtal input points + heater break darm,

or 2 digital input points +remote SV specifications, connect the CT

input and remate input terminals between terminals 17 and 12,

Note 1) Check the power supply voltage before installation.
Note 2) Connect the 250 Q resistor (accessory) between the terminal 17 and 18 in case of current
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Terminal connection diagram (100 to 240 AC, 24V AC/24V DC)

SY49 — SY96

CiiEl inpul Diital inpul][ R5485 eom | [Digital npul] [ 5485 com| | RS48S com | [Cigital input

—@ oD —O
L@ |:||1

]

L
£l

_ 2_a| e ||
M In the case of o Femoks BV inoul| Femole 5V il | T input | |0kl inputl] ST inpul .
'1 digital input + L_@ +— ) ' Gl or
point connect H T ||
the digital  |M.C—{i] T—@ L a|| 0
g‘pt\‘jvt terminal, Re-lmremission output - Control cutput 2 -
between R EEIET T e CEE R
terminals 1 %r-rmssnnmm a‘" oy gl Refcy allp Conirol output 1
and 2 5 £

ESEI]TK—-J.I[I! Cumanl culput | Rekay oulput

TE R

R
algt | |2e?| &

Famde 5] [ CTInput
+ (5
7
B
In he ca=aal 2 digital Input
FIZIII'IE + healter break alarm,

o 2 diglal Inpul points + Emoks AL
=y speciiicaions, connect the CT I

B @l +
Input and remote Inpul kerminaks Powar a4 ACIDC 100 [0 240 AC -
babtwaen tarminaks (50 and (5. Spply B @
t J__ - —_
T % g B [Ncta 2)
S0ME0OHE

S0EOHE

Measured vaue inul

Thermocouple|ResEtEnce bub) Curentyollage
A

22|23 2|@ @ @82

@385

(Hola 1%

Note 1) Check the power supply voltage before installation.
Note 2) Connect the 250 Q resistor (accessory) between the terminal 35 and 36 in case of current input.
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3 Usage

Name of functional parts and functions SY24

QO ®

Setting keys

Mame

Function

@ Select key | The key shifting to the 1st, the 2nd or the 3rd block parameter, switching the display
between parameter and the data at the 1st, the 2nd and the 3rd block.

@ Up key - The numerical value is increasad by pressing the key once. The numerical value
keeps on increasing by pressing the key continuously.
- For searching parameters within the 1st, the 2nd and the 3rd block,

@ Down key - The numerical value is decreased by pressing the key once. The numerical value
keeps on decreasing by pressing the key continuously.
- For searching parameters within the 1st, the 2nd and the 3rd block.

Display/Indication

MName

Function

U | Process value (FV)/Set value {5V)
/parameatar nams or parameter
setting display

2| Set value (3V) indication lamp

3 | Auto-tuning/self-tuning indicator

1) | Control cutput indication lamp

u

Alarm output 1 {ALM1)
indication lamp (MNote 1)

B[ Alarm output 2 (ALM2)
indication lamp (Mate 1)

1) Displays a process value or set value at operation mode.

2) Displays the parameter name or settings at parameter setting
made.

3) Displays the various error indications (refer to the “8. Error
indications™).

4) Flickers at Standby mode when SV is displayed.

5) Displays the set value (3V) and "SV-x” (1 to 4) alternately
when the SV-switching function is used and SV is displayed.

1) The lamp is lit while a set value (SV) is displayed.

2) Flickers while the process value (PV) is displayed in Standby
made.

The lamp flickers while the PID auto-tuning or the self-tuning is
being performed.

C1 : The lamp is lit while the control cutput 1 is ON.
C2 : The lamp is lit while the control cutput 2 is ON. (Note 1)

The lamp is lit when the alarm output 1 is activated.
It flickers during OMN-delay operation.

The lamp is lit when the alarm output 2 is activated.
It flickers during OM-delay operation.

Mote 1) Control output 2 and alarm function are optional.

15




Name of functional parts and functions SY48 — SY49 — SY96

51\\620 mx m/s

I

i
‘el
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™
53
-y
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s
| Ou ]

7
ey
==
=X

P &
2
@1
@)
@9 R

Setting keys

Mame Function

@ Select key The keyv shifting to the 1st, the 2nd or the 3rd block parameter, switching the display between
parametar and the data at the 15t the 2nd and the 3rd Block,

@l Lo key - The numerical valug is increased by pressing the key once. The numerical valugkeesps on
increasing v pressing the key conrtinuously.

- Far searching parameters within the 1st, the 2nd and the 2rd block,

@l Diowwn key - The numerical valug is decreased by pressing the key once. The numerical value keeps an
decreasing by pressing the key continuously.

- Far searching parameters within the 1st, the 2nd and the 2rad block.

Display/Indication

MName Function
11| Process value (PVYparameter 1) Displays a process value [PV
name display 2) Displays the parameter symbols at parameter setting
maode.

3) Displays various error indications (refer to the 2. Error indications™).

2| Setvalue (SY) indication lamp The lamp is lit while a set value (SV) is displayed.
3 | Setvalue (SW)parameter setting 1) Displays a setvalus (S
display 2) Displays the parameter settings at parameter setting mode,

3} Flickers at Standby mode.

4) Displays the set value (SY ) and "SV-17 alternately when the SV
witching function is used.

51 Displays the set value (SY) and “rSV" alternately while in remaote

aperation.
1 | Auto-tuning/self-tuning incicator The lamp flickers while the FPID auto-tuning or the self-tuning is being
performed.
& | Control output indication lamp C1 The lamp is lit while the control output 1 is OGN,
C2 :The lampz is it while the control output 2 s O (Mate 1)
Bl | Alarm output 1 (AL1) The lamp is lit when the alarm output 1 is activated.
indication lamp {Mote 1) It flickers during QMN-delay cperation. {(Mote 2)
7| Alarm output 2 {ALZ) The lamp is it when the alarm output 2 is activated.
indication lamp {Mote 1) It flickers during OM-delay operation. {Mote 2)
& | Alarm output 3 (AL The lamp is lit while the alarm cutput 3 or the heater break alarm
indication lamp {Mote 1) outputis OM. The lamp flickers while in ON delay operation. (Mote 2)

Maote 1) Control output 2 and alarm function are optional.
Mote 23 The lamp does not flicker while the timer is activated.
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4 Display and operation

SY24
|Standby mode|

To perform standby operation, set "STby" as ON in the 1st block parameter.

SV indication lamp flickers

- Standby mode:
(Output)  Control outputs 1 and 2 and alarm outputs (all)

Reny -’ '-.- are not provided. However, depending on satting of "P-n1",
Showing the| g = & - control action, control outputs are provided at the abnormal
process M S o “ ¥ 'on <+ input.
value (PV) 5:"';‘ &R ® Mo alarm output is provided at standby modea, even in
(Fault—mndiﬁnn'n
Be careful since the equipment does not
provide cutput of the alarm of the main
@ unit abnormality during the standby oparation.
o o (Control) Control is not performed.
Vi ndlet:??I'?mﬁ is ['f L (Display)Whila PV being displayed ; SV indication lamp
| = ‘ '4_'. .-x. flickars.
Showing the| @ = Ced e e ———— While 8V baing displayed ; SV display value flickers.
set value W2 = a—‘_&.‘o_ olam¥N
(sv) s NS The SV display does not flicker while the 1st, 2nd
> and 3rd block parameters are displayed.

|Operation mode|

(Setting) SV and parameter settings are able to perform.
Switching by 1st

block SThy settings
‘ Ve gz w e Change of set value (SV)
Showing 4= ,«<>‘$ ;f.' .. ..
the ﬁ; =] _.aroif"tl/" c:’.'l-.o
process SY24
value (PV) [ S Shift to the 1st, 2nd and 3rd block parameter To shift to the other
T @ l blocks, press the & key.
SV indication | is lit st i
meication famp 1S 1 : Depending on the pressing time of &2 key, you can select
e T ol the block to shift.
Showng 1§ = [ '::::
the Ko/l
setvalue |A2= Pressing time&~ Shifting block
SY24 g time ifting bloc
(sV) D) @ 2 About 1 sec pressing 1st block
—— About 3 sec pressing 2nd block
The set value (SV) About 5 sec pressing 3rd block
Can be changed.

|Parameters setting mode|

Press the &= for 2 seconds

Shift to operation condition

Operation mode

Parameter setting procedure:

fl Select a parameter you want
to set by pressing the CA2or OO
ke

Press the &= key to display the

arameter set value.

Press theCA2or( key to
change the parameter set value.
After the parameter has been
changed, press the™=> key for
registration.

To shift to Operation/Standby
ress the &= key for 2 seconds
If unoperated state continues for
30 seconds, it returns to
Operation/Standby mode.

Parameter selection

Switching by
the & kev

Parameter settings

—’
W= r; -? 5 Press
E; =) ; "i The key
= «xﬂ, :< —,\ p ‘?\
ey ; !
M = ok Jo & o
sY24 once
DD
H_J +—
Parameter set value change
Parameter search & Increases set value When the set value is changed
¥ Decreases set value the numeric value flickers.
Press The Press The

D

D Registers parameter set value,
returning to the parameter shift mode

If it is left in this state for 30 seconds,
the change becomes invalid, and it

Press W o ;
The key E{ S i j .’.i '1 returns to Operation/Standby mode.
(= RN ISR Nty N X}
once (2% D O D

® After the parameter has
By repeating the same procedure, the been changed, if unoperated state

parameters can be displayed according to the
parameter list shown in “5. Settina methods of .....

17
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SY48 — SY49 — SY96

|Standby mode|

To perform standby operation, set "STbhy" as ON in the 1st block parameter.

tle® mo&o .!.u'o Au;
PV ."- -'

\'l -m-'l m-’/

—

svie- = :‘ gl

- - —

- Standby mode:

(O utput) Zontrol outputs (1 and 2) and alarmm oulputs (all) are not
provided. Howewar, depanding on setting of "P-n1", control action, control
outputs are providaed at the abnormmal input.

Mo alarm output is provided at standby mode, even in

(Fault-condition).

Be caraful since the equipment does not provide output of the
alarm of the main unit abnormality during the standby oparation.

;-‘.:'.-_
;|141G'}\

SY48

D

v
&

Toontrol) Control 1s nol performed .
(Display) SV display flickers.

|Operation mode|

When the SV lamp is lit, the set value
(SV) is displayed at the lower line.
/
(e Alie ALle ALie
" g "
PV - - -
al
lL\| 7] -0
U5 A
AR AR T
S <>
) —

The SV display does not flicker while the 1st, Znd and 2rd block
paramaters are displayad.

(Setiing) SW and parameter satings are able o parfom.

Switching by 1st block
SThy settings

Change of set value (SV)

After the data setting, the data are registered automatically in 3 seconds.

Shift to the 1st, 2nd and 3rd block parameter
To shift to the other blocks, press the key &

Depending on the pressing time of &2 key, you can select the block to shift.

|The set value (SV) can be changed. |

Pressing time&=> Shifting block
About 1 sec pressing 1st block
About 3 sec pressing 2nd block
About 5 sec pressing 3rd block

|Parameters setting mode|

Press the & for 2 seconds

Shift to operation condition

[ Operation mode |¢&———

Parameter setting procedure:

Select a parameter you want
to set by pressing the “a>or OO

Press the & key to allow the
parameter to change (under the
changing conditions, the parameter
flickers).

Press the@ or(™ key to change
the parameter set value.

After the parameter has been
changed, press the= key for
registration.

To shift to Operation/Standby
press the & key for 2 seconds

Switching by
the key &=
Parameter selection Parameter settings
te e AL e
e
-
: N \"JIo Press the
PR e @D once
svo il Lﬁ
(RSP RAEEA "-‘o ’Jo
SY48
> O
|
Parameter search Parameter change
Press The Press The JE— D
—_ . =" Increases parameter set value
Ao (€D
© Decreases parameter set value
te e jie
" D Register parameter set value, returning to the
PV, :
i ; parameter shift mode
svo il - l_"lg
BWODOD| ®

fy

By repeating the same procedure, the parameters can be
displayed according to the parameter list shown in "5.
Setting methods of temperature and parameters."

Note: If the upper display (PV) comes off (or kept distinguished), make the setting once again by adding 64 to the set value of parameter DP13.
18



5 Setting methods of temperature and
parameters

SY24
Operation/standby mode

SV indication lamp is lit when the set value is shown.

\

Ens ST e 3
Etwm 0 1 ; Some parameters
" i
Control output status - ?" - ' '.‘ ’.‘ may not be displayed
Alarm status ———Titt=- ':/’ Yo am¥or ‘. ‘ on the screen,

depending upon the

W DR D | e

Press for about 1s key @ Press for about 2s key @

1st block parameter

Paramet N Default
d gpjlgnf:}.rmbd Parameter Description of contents s:tt?ll:llg Remarks

Y| sSToy Standby settings Switches RUM or Standby of the contral. OFF
OM: Confrol standby (output: OFF, alarm: OFF)
OFF: Contral RLIMN

Pral ProG Rampisoak contral | OFF: stop, rUn: Start, HLd: status hold OFF

LACH| LacH Alarm latch cancel | Releasss alarm latch. 0
1. Alamm latch release

" AT Auto-tuning C: Stop, 1: Standard AT start, 2: Low PV type AT start 0

ra-1 ThM-1 Timer 1 display Time display indicating the remaining time in the timer 10

=2 T2 | Timer 2 display mode. 10
"] I AL Alarm 1 st value {appears only with alarm action type 1 to 10). 10 Table 3
Setting range: Mote 1 {Mote 1)
Ri-L A1-L Alarrm 1 lowr limit 10 Table 2
st value {appears only with alamm action type 16 to 31). {Mote 1)
ai-H 2°-H Alarm 1 high limit Setting range: Mote 1 10 Table &
set value {Mote 1)
m.l? ALZ Alarm 2 set value {appears only with alarm action type 1 to 10). 10 Table 3
Setting range: Mote 1 {Mote 1)
AZ=L| 221 |alam 2 low limit 10 |Table3
setvalue {appears only with alarm action type 16 to 1), (Mote 1)
R2-H| azA  [Alarm 2 highlimig | S=tting rangs: Mote 1 10 |Table 3
setvalue {Mote 1)

Lol Lal Key lock Setting of key lock status. 0

All parameters B
Front key| Comm-  |Front key| Comm-
unication unication

#wmm
R ra [ A
kb a] el e
] A (0] ey ]
ek 8] el e

]

) Setting enable, =2 Setting disable

Mote 1) Setting range : Oto 100%FS (in case of absolute value alarm)
—100to 100%FS (in case of deviation alam)

Mote 2) Meverset "TC"/"TC2 =0
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Operation/standby mode

SV indication lamp is lit when the set value is shown.

\

Control output status

—

]

Alarm status _

Some parameters
may not be displayed
on the screen,
depending upon the
types.

sl g
i R o |
R D

Press for about 3s key @

Press for about 2s key @

2nd block parameter

Al e
dlagrE!a-.- 5:|r11bnl Faramster Des=criplion of conlents ||'|.|EI Famarkes
[ P Froportiorsl band Eatting ranga: 0.0 4o 999 9%, =0
OHNAOFF contral whan 77 =0
o 1 Irtegml lima jresal) Eciting anga: 0 1o 3200 soc. 240
Mo reqral acion when 17 =0
d—l o Danvativa aclion ima Sstting mngae: 0.0 jo 996 9 s5ec. [H1RA]
Mo darivative aclion when "I =0
HYS HY S Hystarasis for OWOFF controd | Sstting mnga: O 1o 80% F32 1
ook Cool Frapadicral band Eats tha propottional band coalickent on the cooling sidk. 140
ickanlan cooling =de | (Salling range @ 0.0 o 100.0)
COHAOFFE control whan "Cool™ =10
ob db Daadbarcd'cvadap Ehills the cutput walie on the cocling side 0.0
[Salling rardpe: 500 b S0U0E
£reL Tl Cortrol Algorithm Ty of conirel algorithm. P
[Balling ranage P10, FUESY, SELF)
'y TiC Cycla ime (control oulpot 1)) Ssts oyde ims of contrel oulpuat 1. 32 Hoba 2
[Saling rangec 1 o 150 sec)
ree TCE Cycla ima [conimol cutpot 29] Ssts oyde lims of contel oulput 2 WE Hala 2
[Satling ranagec 1 o 150 sac)
P Pz [Inpoypo code Typs of inpul &= orcared | Tabks 1
[Paged)
f A1 F-EL Leeeear limil ol input rarge | Lowar limit olinpul range Az omdered | Table 2
[Satling rarcpe: - 1558 b Soeoen [Paged) |
S50 P-51 Uppar limil ol nput rnoe [&Pﬁrlmllﬂlll‘lpﬂl range Az ordered (Tahla 2
Hing rarcks: - 1999 b Soeen {Paga 4]
[P PP Sating of dedmal p<inl Ezlad & decimal port position of displyy. As ordered | Tabla 2
peesition [Salling range: 0w 2 [Paged)
i1 : Na decimal poind
-y
s
FaEE | Puar P cffsal Ehilt tha display of process wlua (PY). ]
[Salling rangs: -10 bo 105 FS)
FP—cF P-dF Tima corstant ol nput liker | Tima constant (Sstting mnge: 0.0 1o B30.00 =ec ) 5.0
er 0| ALK Typs of alamm 1 05 Tabls
P 4%
Sstting types ol akirm adion (Ssting mnges: o 34) D
r Al M2 Typ= alabm 2 oM Tahla 3
[Pegad)
W STaT Ramp/soak skahus Displays tha currant RampiSoak siahos. o
Mo salling can ba made.
T FPTn Ramp/zcak axecula hpe Exlods the mmpscsk axecula hypsa. 1
1:Exootas 15t todth
2. Exemtes fith o fh sngmnnl
3. Exeoutes 1st o 8th segment.
Ba— i =vi Ramp larget SW1 bo S8 EFS
! o Sals the arget SV kor oach rmamp scgmani.
- (Batling ranga: O o 1005 F5)
a8 S8
Nk r =t ramp segman Tmes o -
e T 1H h Sats th F h e
H Ih mmp =ccpment hma 5 the lims for each mmp seoment
i - (Satling range: O o B9 hours and 59 minulas)
-
.E TKISr
ST Mg T2 | 1st soak segmanl lime o 0.00
1 o fih scak ssgment lime Ssts tha limes For each sook seoment
- ! [Satling range: O o B9 hours and 59 minulas)
WG| TrEs
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Operation/standby mode

Control output status

Alarm status

SV indication lamp is lit when the set value is shown.

\

B R T A
—e= (T

-

<$ 1;"- NI “0 \—“ ‘
SY24

ACICD;

Some parameters
may not be displayed
on the screen,
depending upon the
types.

D,

Press for about 5s key @

Press for about 2s key @

3rd block parameter

dl:‘igrl;cllg'c_agilr“ bol Farameter Description of contents E‘:{E:::g Remarks
- -n ontrol action elects the control action. 0 Table 4
P=mil P-n1  |Contral acti Selects th | acti
(Page 443
5;-:_ SW-L Lower limit of 5% Lower limit of 5% 0%FS
(Setting ranges: 0 to 100%F3)
o SW-H pper limit of 5% pper limit of SV 100%FS
o-H 1 I fs 1 I fs
(Setting range: 0 to 100%FS)
dgLy!? dLy DM delay time of 0
alarm 1 OM d_elay time s_ettin|:_| for alarm output
dLy2| duvz  [ONdelaytime of | (Setting range: O to 8999 sec) 0
alarm 2
R thY| AhyY Hysteresis for 1
alarm 1 Sets OM-OFF hysteresis for alarm output.
AZhY| Azhy  |Hysteresis for {Setting range: 0 to 50%FS) 1
alarm 2
R igP| AP Additional function | Additional function of alam output a0 Mate
af alarm 1 (Setting range: 000 to 111)
&8
RAZaP| AzZP  |Additional function L—Alam latch (1:use, 0:not use) _ 000 Mote 3
of alarm 2 Alarm of error status (1:use 0ot use)
L De-energized ( 1:use 0:not use), Naote 3.
d:-' H dl-1 DN operation setting | Selects digital input 1 (0117 function O(0OFF) B-7
(Setting ranges: 0 to 12) (Page 34
- - dl-2 D12 operation setting | Selects digital input 2 (0O1Z) function O(0OFF) &-7
[’%
(Setting ranges: 0 to 12) (Page 35
srﬂﬂ STho Station Mo, Communication station No. (Setting range: 0to 255) 1
r Col Parity setting Parity setting. Baud rate is fixed at 9500 bps. 0 E-6
(Setting range: 0 to 2) (Page 34}
PHP PYP Code for PYP input | Input type code used when communicating with PY P, 2
type Ses the OPERATION MANUAL
(Initial value: K 0 to 400=C)
HD-," BT Retransmission Selecting retransmission output type. 0: P
output type 0: PY/ 1: Set point! 2: Output’ 3: Error
Aa-L Ao-L Retransmission Setting retransmission base scale. 0%
base scale (Setting ranges : =100 to 100%)
Hﬂ -H Ao-H Retransmission Setting retransmission span scale. 100%,
span scale (Setting ranges : =100 to 100%)
dSF | dsP1 Parameter mask Specifving parameter mask
§ to
dP H 3 dsP13

Mote 3) De-energized: Contact opens when the alarm "ON".
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SY48 —

SY49 — SY96

Alarm status

Control output status——

PV value indication
SV value indication

When the set value (SV) is
displayed at the lower line,
the SV lamp is lit

Operation

=
10 QO AIO ALO IO

Rl T ud
N
PV ¥ r;-'
L% Yo Vot d
I, 55 3
Ay '}
-1 1)
SR /-‘

i
-

[l

-

SY48

>

a0
.-‘

2ol ':‘,,,

EIICD

If no operation status
continues for 30 seconds,
the screen is restored

to the PV/SV display just
after the power is turned on.

\ SV value indication flickers

Press for about 1s ke =) v 4 Press for about 2s ke =)
Y Y
«Parameters of the first block
Peramealer g A Veleprior| User's | Pammetsr
- Paramater nama Deseription Getting range I delery| st value | mask DSP
) on: Confrol standby
SFbY | Stey |Sindby seting | SViches betvsen RUH and Standky (Output OFF, Alarm: OFF) OFF dsP1-1
: oFF: Contral RUM
Remote/Local | Switchas batwaen Remote and Local /EM : Remate
["nd — setfing operatians. LoCL : Local — il
P E ProG Ramp-scak Switches batwean Start, Stop, ﬁjnF Sstt:rpt OFF dSP1.2
ro contral and Hold for ramp-saak confral, HLi Hold :
Alamn latch 0: Keaps the alarm latch,
LACH |LAcH cancel =0 L s 1:Opens up the alarm latch, . LR
0: OFF {Resets the auto-tuning or
ioas not use it )
) Usad for satting the constants for Fr 1. ON (Performs the auto-tuning
A AT |Autotuning | 2nd by auto-uring. inthe SV standard typa.) . i
2:ON (Performs the auto-tuning in
v PV type (SY value-10%FS).)
= -1 | Timer 1 display | Displays the remaining tima of fimer 1, - (Unit; seconds) = -
Fii- 1 | ™1 | Timer1 display | Displays th ining time of timer 1 (Unit s dsP1-16
fR=g |2 |Timer2 display |Displays the remaining time of imer 2 - {Unit: seconds) - dsP1-32
-3 |3 | Timer 3 display |Displays the remaining tima of imer 3. - {Unit: seconds) = d5P1-64
Sat value of Sats Ine value at wHch A )
LU (A famr |Gt | M fadepiet thenbolam vy st | 1 dSP1128
a1 | Lowerlimit value | sats he ower imi vaiue | 1215, or 32 1o 34, and e 10 dSP2-1
H H. ~ of alarm 4 al which atarm 1 s dedecled. H"ﬂ H_lis When the alarm type is deviation: .
- isplayed when alarm
RN [t | St o i et tero3n. |10 1A 10 P22
Sat value of Sals Ine value durng which i
HLE ALl alam 2 slarim :ﬂ:ﬂ ngleeegj.g ’ EE;E ;?:r:ﬂ?g;dz 50 When the alarm type is absolute 10 dSP2-4
HI?' L |l Lower limit valug |Sats e ower imitvaiue | k215 or 32 to 34, and e 10 dsP2-8
_ |of alarm 2 atunchatam 2 s cekctet | Ad-Hor B&=Ls | ynen o aarm type i deviatn -
Upper Tt Va2 [ e e e | dePred when sl | ot B VP '
Re-H |xH of alarm 2 al which alam 2 & dekerteq, | BYPe 218 1610 31 ' 10 dSP2-16
Zat valua of Sals Ihe value at which ia di
HH ALS alam 3 dlarm 3 15 dalecks, f&;ﬁ;;ﬁ:z 0 When the alarm type is absoluts 10 dsP2-32
AL Lawser limit value | Sats the lower imit value | 215 or 22 to 34, and LRI 10 dSP2-E4
HJ-L ™ | of alarm 2 al which alarm 3 s delected. H!-Horﬂi-l is When e al ' deviation: s
Upper limit valua | sats e upper imil e | SPi2y=d when alam 1[)3?.;. 1%802?%% i et
RI-H |A%H| fGam3 |clanchaiam s ks | b= 3160031, | ' 10 dsP2-128
0 All settings ara changeabla both
from the front panel and via
communication.
1 All settings are unchangeable
from the frant panel, but
changeable via communication,
2 Only the 5V is changeabla from
Soaciies whalh sl e dh the frﬁnlpangl.and all satlings 0 dsP3-1
pacifies whether or not to allow tha change | are changeable via communication,
Lﬂ‘[ Lot {Key lock of paramaters. 3 All settings are changeabla from
the front panel, but unchangeable
Wia communication.
4. Al settings ara unchangeable
from the front panel and via
communication.
5 Only the SV is changeabla from tha
front panal, but all settings ara
unchangeable via commun zafion,
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Alarm status

Control output
status

PV indication value

SV indication value

When the set value (SVV
displayed at the lower lirie,

the SV lamp is lit

Press for about 3s key (=)

Operation l

T to @0 mo M20 M3O

_,1 N

|"a

U M
'\‘—“\ \.

1' »
:
k
PV -
' e ' n

L’:‘,«'oa- o tam¥o -am¥o
s D x|

1
/b'?:\o,\” ,\)' i’,o
‘//;’o“ AR "

Standby
C1O mo ALIO A2O Auo If no operation status
=) , ' ‘ continues for 30 seconds,
by/ \cg\ ,,.' i \ ' the screen is restored
’ to the PV/SV display just
f \Jf’ ;\ *Lh-"f - after the power is turned on.
W:T‘_»%;:\f- n-ij A.i Z
i ;\EVA o v ]
e D]
® SV value
indication
flickers

WOD®
I

+Parameters of the second hlock

Press for about 2s key (=)

disg:aTl;.rt:—bd Parametar nama Dascription Satting range ?E:Ex sgﬁ\?sﬁa ;asr:;natse;
. Sat P to 0.0 to select the ONIOFF contral | 0.0 1o 999.0%
P P |Proportional band {Two-positian contral). 50 dsP3-2
L | |Intagral tima Integration OFF at 0 010 3200 seconds 240 dsPa-4
d D |Differentional time | Differentiation OFF at 0 0.0 o 999.9 saconds G0.0 d=P3-8
Hysterasi ] )
HYS | HYS [V ORr s | Sets the hystaresis for ONOFF control. 010 50%FS 1 dSP3-16
Cooling-sida Autormatically set by auto-tuning function.
[Lanl | Cool |proportional Selacting 0 switches to coaling-side ONOFF | 0.0 t0 100.0 10 dsP3-22
band coefficient  |operation.
dk db |Diead band Shifts the cooling-side output value. S50.01t0 +50.0 an d3P3-54
Marwal reset Do not modify the default value sat at .
BAL | bAL |G the factory. 100t 100% 0.0/50.0 dSP3-128
Hr Ar  [Anti-resat windup| Autornatically set by auto-tuning function. Oto 100%F3 100%F 3 d=P41
PID: Runs normal PID eontdl.
Efel | CTL |Control algerithm | Selects the control algorithm. FUZ' Runs PID conrol with fuzzy logic. | PID dsP4-2
SELF: Runs PID control with seff-running.
P Measurad valua) | Sets the PV stable range for the saff-tuning ’
SLFh |SLFo (e s operation, 0o 100%FS 2 dSP4-4
oFF: Starts the two-psition conirol at the
: ' 3 values of SW+HYS/Z and SU-HYSIZ.
anpf | onoF |Sallm HYS | Salects tha ysteresis oparalion al on: Stars he bwo-posiien confolat e | OFF dSP4-8
Iy ! ! ' values of SV and SV+HY'S, or 5V and
SVLHYS,
Cycle fime of ) RY, 55R: 1 to 150 seconds .
FE ] T |confolouput1 | otshownal4-20mA DC outot (Corac cuiput= 3 SRBSC e ouput=2)| 02 e
Cydle fime of control ) : 1 1o 150 seconds I
FE& | TC2 | o focolngsie Mot shown at 4:20mA DC oupu {Contac ulput = 3 SSRASC e aupuie2)| 2012 R
- 1 . Satthis parametar whan changing the typas
P-pd |P-n2 [input signal code of temperature sansors 11016 Mote 1 dSP4-64
Lawer limit of
P-BL | PSL SRR -109 to 0000 Motz 1 dSP4-128
. ey 1 |Upper limit of R
P-&if [Psu A 1999 1o 0000 Motz 1 dSPs-1
_ _4p | 3etling the decimal
P-dP | PP R peil 0o 2 Mol 1 dsP5-2
PUIF | PVOF | P orocsss valus] ofsst | Shift the display of the PV, 1010 10%FS ] dSP5R
SHDF | SVOF |5V Ssting valug) alfset | Shift the SV, But the SV display is not changed,| -50 to 50%FS ] dSP5-16
P=dF | P-dF {Tme constart ofirput it 0.0 10 900.0 saconds 50 dsP5-32
AL | ALMT | Alarm type 1 Sats the types of alarm operations. 01a 34 /5 dSP5-64
RLAZ |AMZ |Alarmitypa 2 | Sets the types of alarm operafions. 0o 34 0@ dSP5-128
RLAJ |ALM3|Alarmiypa 3 | Sets the types of alarm operafions. 010 34 ] dSPE-1
Status display B
&FRC | sTar ST OFF dsPE-2
Salecting 1: Performs 13t to dth sagmants.
Pln FTn |ramp-soak Selacts ramp-soak patterns. 2 Performs 5th o 8th segments. 1 dsPe-4
exacite type 3: Parforms 1st to Bth sagmeants.
=8 1o 4 |15ttangetvaluel | Sets the 1=t target SV of ramp-soak oparation. /| e :
Sie | 31 | Syiching SV value| Seleciad a swiching-SV functon fr D | Within the SV limit. 0%FS d5P6-8
Tt i | TM1r | Fird mmp sagmen fime | Sets the first ramp segment time. (ta B9h53m 0.00 dSPE-16
FITIS | TS| 1t scek sagment time | Sets the 1st scak sagment time. 0 to 93h50m 0.00 dSPE-32
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+Parameters of the second block

Parametsr - ' Vabee prir|  Usars [P t
dbpgjn;ymt-:i Parametar nama Daacription Satting ranga lndal'mf- EatE:;Iua er:[tnasa

55 -E Sy-2 |2nd target SV | Sets the 2nd target SV of ramp-scak operation. | Within the SV limit, 0%FS d3Pe-6
2nd ramp ' . -

e |2 eqmentfme Sets the 2nd ramp segment time. 0 o 90h59m 0.m dSPE-12

TRES (TS| 2o e |56 the 2ndscak segmen i 0 toQ0hSIm 00 dSPT-

Sﬁ-s Sy-3 [rdtarget 3V | Sets the 3nd target SV of ramp-scak operation. | Within the SV limit. 0%FS dapr-2
3rd ramp . .

N3 | <eqment tim Sats the 3rd ramp segment time, {0 to 90h50m 0.0 dSP7-4

rnas |mws S;'Em o |Setsthe 3rd soac sagment e 0 to G050 00 4SP7-5

Su=Y | Swd4 |4thtarget SV |Sets the 4h target SV of ramp-soak operation.| Within the SV fimit. 0%Fs dSP7-16
Hhramp i N

TNz | ™4 eqmenttipe | 45 e 441 ramp segment . 0 to 88h50m 0.00 dspr-a2
4h soak : .

FIYG |Thas seqmenttime | 2 he 4h soaksegmenttre. 0 to 88h50m 0.00 dsP7-64

5!] -5 Sy-5 | oth farget 8V | Sets the 5th target SV of ramp-soak operation. | Within the SV limit. 0%FS dsP7-12
Ath ram; - ' -

NS | ar ;agmanﬁltima Siets the 5th ramp segmant ime. 0 to 80h50m 0.00 dsPE-1

PGS (06 cagment s |t S sosksagmant i 0 to 9050 000 dsPe-2

Sﬁ -5 Sy-6 |6th target SV | Sets the Glh target SV of ramp-soak operation.| Within the SV limit, 0%FS dspe-4

FiGr | Ter S“;“g{ﬁa”;'ﬁnma Sats the Bl ramp sagment ima. (1to 88h50m 0w dSPBG

FITGS [TH6S| ol |55 the B soaksegmen e 0 toQ0hSIm 00 dSPB-16

5,]-']' Sy-T |Tthtargat SV |Sets the Tth target SV of ramp-soak operation.| Within the SV limit, 0%FS dape-x2
Tthramp - i . N

Me | eqmenttipe | 25 e T ramp segment ime. 0 to 88h59m 0.00 dSPB-64
7

g (twrs 's,éhgﬁearﬁ jima | 36ts the Tth soak segment time, 0 to 88h50m 0.00 dsPB-12

Sﬁ-ﬂ' Sy-8 |8th fargat SV | Sets the &th target 3V of ramp-soak operation. | Within the 3V limit. 0%FS dsPa-1
Bth ramp i N

FNgr | er seqment fime Sats the Bih ramp sagment ime, {0 to 99h50m 0.0 dSPa.2
Bth soak ; .

FMAS |Thes seqmenttma | 5 he Bl soak segment . 0 to 80h50m 0.00 dsPa-4

Selects the power-on start, repeat, and standby c
flod | Mod |Rampsoak maday oceorsier ramp-soak cparations. Oiots 0 4sres

Mate 1:When a customer doss not spacify the settings whils odaring, the following setlings are selectad as factory defaults.
Thermocoupk input : Thermocoupls K Measured rangs: 0 to 4005

Rasistance bulk input :
Woltage/Current input ;

Scaling: Oto 100%

Measurad rangs: 0 to 1507
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Alarm status

o ti Standby
Control output peration [
status —_— | (1o RO AL1O 2O AL:IO
— 0O Q0 AO AL2O AIC o2 -y ,
S ati s - IR , ‘
PV indication value '? + Ih ' ' .’T' Toby \f § .\J \- .
PV Y e e e onn ' ' ' If no operation status
i aa b i Iy \ JO 1
; ‘ - continues for 30 seconds
it %o 1.‘-'0 L‘-'o -am¥o 1, < : !
SV indication value T A T s 5‘ ‘ . , vl : the screen is restored
[ % h ~ o . -
S\l /) ' . ' ‘ N - - e to the PV/SV display just
ey et e X 1, ] .. —
. /I' Snn ' ' ‘ 37 L uVAo“’Ag\ after the power is turned on.
When the set value (SV) is 7 o timNo am¥o Yo fyag @ ®|® \
displayed at the lower line; SY48 @ ® ® ®
the SV lamp is lit )
SV value
indication
Press for about 5s key D Press for about 2s key (=) flickers
+ Parameters of the third block
Parameter P 2 Vake prior| Usar's | Paramater
diepley symbdl Parameter name Description Satling range indaivery | st value | mask DSP
N ) Specifies contral action and output at tha P
P fi l P-n1 | Control action imput bum-aut. Otfo 13 04 dsSPO-16
- SV (Setling value) -
Sl | S | it | Sets the lower it of the SV Oto 100%FS D%FS d3Pa-32
Su=H | swH E;;’F:;Srfi‘:;'i‘grm'“@ Sats the upper imit of the 5V Oto 100%FS 100%F ] dSPO-64
ALY | duy1 |Delay time 1 Delaytime or fmer value for alarm 1 relay | 0 to 9999 seconds 0 dsPo-128
dLY2? |div2 |Delaytime2  |Delaytime or fmer valua for alamm 2 relay | O to 9999 saconds 0 dsP10-1
dLY3 |div3 |Delaytime3  |Delaytime or imer valus for alamm 3 relay | O to 9999 seconds 0 dsP10-2
r CT | Curment tranz display | Displays the current detector input value for HB alarm. | - - dsP10-4
HE (et value of heatan) Sets the operation valua that detects the 0 to 50.04 (Setting to 0.04 turns
Hh L breakatarm) salting | heater break. off tha HE alarm.) 0.0 dsP10-8
A Y |Athy | Alam 1 hysteresis| Sets the hysteresis range of ON and OFF ofalamm 1, 0 to 50%FS 1 d=P10-16
Hahﬂ AZhy | Alarm 2 hysteresis| Sais the hysteresis range of ON and OFF of alarm 2 0 to S0%FS 1 d3P10-32
HIRY | Ashy | Alarm 3 hysteresis| Sets the hysteresis range of ON and OFF ofalamm 3 0 to 50%FS 1 dSP10464
R iaF |A10P [ Marm 1 options Sets the optional functions of alarms 1and 2. | o0 o 111 oo dsP10-128
A2gP |A20P | Alarm 2 options Alarm latch (1; use, 0: not use) 000ta 111 000 dsP11-41
Alarm of ermor status (1: usa, 0: not use)|
A3oP | A%0P|Alarm 3 options Da-enargized output (1: use, 0 not use)| 000 to 111 000 dsp11-2
PLL [ |PLCA | Lower limitfor autput 1] Sets the lower limit for output 1. -3.010 103.0% -3.0 dsP11-4
PH[I' PHC1 | Upper limit for autput 1| Sats the upper limit for output 1. -3.010103.0% 103.0 d3P11-6
PLEZ | PLC2 | Lower lmitfor autput 2| Sets the lower limit for output 2. -3.010 103.0% -3.0 dsP118
PHEZ  |PHC2 | Upparlimit br ouput 2| Sats the upper limit for output 2. -3.0t0103.0% 103.0 dsP11-32
i mi Sets the limit types of cutputs 1 and 2 c
PLUF  |pouT | Outputlimittypes| 4ty e imi, or mainiained within the it | 012 15 . LR
gl || oUT1 | Outputvabsz (V] diplay Displays the valua of output 1. s 5 dSP11-128
oliFg | oUT2 | Outputvalas (W) displf Displays the value of output 2. . - dspP12-1
OM: Performs the RCJ
RCJ{Codjurction | Sets the cold junction compensation {Cold junction compensation).
r["’ Lo compersation) setting function to ONAOFF. OFF: Does not perform the RCJ L il
(Cold junction compensation)
BRCn | Gain | PV aradient 0.001 to 2.000 1.000 dSP124
Rl | aaug | User-definable 2200 o i ne 200 point of input value. 5010 50%FS 0 dsP128
adjusimant
AdulS |adus | Userdefinable | qpine e span of input value 5010 S0%FS 0 dsP12-16
span adjustmant P P . o
do=1 | E"j‘gfﬂg::a' nPUt) Sats the DI operations. Oto12 0 dSP12-32
di-2 | diz | DEIDNATPI ) seis the D2 operations. 0o 12 o d3P12-64
& na | STno | Station No. Sets the station MNo. for communnication. Oto 255 1 dsP12-128
. 5 Sets the parity for communication. 0: Odd parity  1: Even parity
Lol | coM |Partyssting | {72 vo 4 ol is faed at 9600bpsS) 2 No parity 0 dSP13-1
Communication | Switches communication protocol betwean 0: Z-ACSD Depend
Plol |PCoL protocol setiing | Modbus and ASCII. 1: Modbus (RTU) R,r"je“_‘e d5P13-2
Ro-[ |#AoT E&-é’rjn;gssion Salacting ra-fransmission output type. 0PV /1 SV 2 MV 3DV 0 dsP134
Ao-L | Aol |Relransmission | saing re ransmission base scale. ~100.0to 100.0% 00 dSP13.4
Ro-H |20+ Elfa"nri"czrl‘;‘s"m“ Sating re-ransmission span scale. 100,00 100.0% 100.0 dsP134
rERD |reno | Bemoe B P stitts the zero point of input value. 50 1o SO%FS 0 dSP13-16
rEMS |iEns | Bomote S ment | shifts the span point of the input valus. 50 1o SO%FS 0 dSP13-16
F-dFf rdF EIETgtoeng‘tua'nl?put vS;Esgme filter constant of remote SV input 0.0 to 900.00 seconds 0 dSP13-16
P85 | sy R Sy ™" | Displays theinput value of remote SV input. | - = dSP13-16
ds , dSIP1
Orderi
jg lg ﬂg’:‘g Parametar mask | Sets whether or not to display each parameater. | 0to 255 sp?:i-fli-:; o
cation
dF1g |
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6 Functions
6-1 ON/OFF control

At ON/OFF control mode,output signal is as shown below.
Set parameter P = 0 for selecting the ON/OFF control mode.
Set the hysteresis to avoid chattering.

(Default setting: HYS = 1)

+ Parameter setting and operation example

Example 1: Reverse operation

Farameter |Setting value f
P 00 70N .
P-n 0 or 1) * when PV increases
HYS Any value HYS
Relation betwesn
PY and 5V Output ; E_,:I [Ej :
PV>SV_ | OFF v | v
Sl i P\
PV<SV | ON C‘fi‘ when PV decreases
wa
Example 2 : Direct operation
Farameter |Setting value
P 0.0 C'N/ .
dull 2(or3) when PV increases
HY'S Any value HYS SRR TR
Relation betwesn
BV and SV Output by %
FI:I, - 51\-'. ON - [=4h]
PV<SV | OFF oy when PV decreases
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6-2 Auto-tuning

Autotuning is the automatic calculation and entering of the control parameters (Pl and D} into memary.
Prior to the auto-tuning, complate the setting of input ranga (P-5L,P-5U, P-dP), a set value (SV), alarm setting
(AL1, ALZ), and cycle time (TC).

How to start the auto-tuning

Set the parameter AT as either “1” or “2” by using &> or O key, and press the =) key to start the auto-
turning. Then the point indicator at the lower right starts blinking. At the completion of Auto-tuning, the point

indicator stops blinking, then parameter AT is automatically set to 0.

When auto-tuning
is cancelled or not
parfammad.

Standard type
(auto-tuning at 3V)

Low PY typa (auto-
tuning at 10%F5
balow SV.)

Setting code (AT)

0

Z

1) Standard type (AT=1) 2 Lo PY type (AT=21 . Ovarshoot decreased

attuning.
Start of AT Endof AT Start of AT End oF AT
W Y v v
Set value AN Set value
=V ) \'\,_/'-’ = (SV] | _ [—1\—\:—/4{1#{{_ 4 SV-10%FS
Py ,.-"
Fl'lln'

PID contral FIC eontrol
p— —

(a) The P1.0. paramater caloulated by autaduning remaing even if the power is turnad off. I tha power is
turned off before the auto-tuning is complated, you must restart tha auto-tuning.

{b) The PV may ba changed greatly depending on tha process, becausa the control output is OMAOFF
action (fwo position oparation) in tha auto-tuning. So, do nat usa the auto-turning ifthe process doas
niot allow a significant variation of PY.

In addition, the aute-tuning should nat be used in any process such as pressure control and flow
contrdl, whera a quick-responss is required.

() [fthe autotuning isn't completed in four hours, the auto-tuning is suspacted to fail. In this case, chack
the wiring and parametars such as tha control action, input typa, atc.

(d)Carmy out tha auto-tuning again, if thers is any changa in 3V, input ranga (P-3L, P-3Y or P-dP) or
process condition. Perform the auto-uning if fuzzy contrd is selectad as the contral algarithm.

{a)When resetting the AT parameter, set the parameter to 07 ance, then reset it.
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6-3 Self-tuning

11 At power on, changing a set valua or the extemal disturbance, tuning is made automatically sothat the PID
parameters are re-optimizead,
It is useful whare modification of PID parameters is raquired repeatably dusto
fraquent change in process condition.
If high controllability is important, salact the PID o fuzzy contral algorithm and
use auto-tuning.

21 Satting for self-tuning

i)

Turn on the power and sat the SV,
) Select SELF at “CTrL" (control algorithm ) paramtar,
e

41 Turn on the power of the whda systam. The contrallar should be turnad on at the same time with tha

Turn off the power once.

ather aquipmants or aven later. Otherwise, tha salf tuning might not be performad successiully.
Self-tuning starts. Then the point indicator at the lower right cornar starts blinking until the P10 param-

atars ara re-opimized.

Note) Whengver it is necessary to ra-ry the seff-tuning, pleass set “CTrL" = PID onca, and then start the

above setting procedurs from the baginning.

2nd black parameater |

el
Pid

—a

—_—

- Set "CTL" (control akgorithn) &= SELF.

Crri

SELF

FID | PIO controd

FUZY | Fuzry confrol

SELF | Salf-luning control

2 Self-tuning indication

SY24

3605,

The point indicator at the lower
right corner starts blinking until the

PID parameters are re-optimized.
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41 Salf-tuning is executad by any of tha following conditions.
1) During tam perature rise at power ON,

i

Ouring tem peratura rise at 3V changing if necessary,

'3 Whan control is out of stabla condition and is judged as being out of stable condition continuously

5) Salf-tuning is not executed undarthe fdlowing conditions:

il

Ouring standby moda

During OHIOFF cantral

Ouring auto-ning

Ouring rampsoak operation
Ouring input amar

With dual output (*P-n1" = 4)
When P 1, D or A is manually set

Undar tha following coditions, self-tuning is canceled.

il

When SV is changed.

21 Whan Salf-tuning can nat ba complatad in about 9 hours afar the start.

6) Cautions

Turn on the powear of the whole systam. The controller should be turned on at the same time with tha
aother equipments or even later, Otherwise, tha seffluning might not be performed succassfully.

Don't change the SY while tha self-tuning is exacuting.

e PID parameters are optimized, the selftuning is not axecuted at tha next power on unless 3V is
changad,

After the execution of salf-tuning, ifthe controlability is not your expectad leval, please salect P10 or
FUZZY at “CTil" parametar, and then, start the auto-tuning.
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6-4 Alarm function (option)

TiKinds of alarm

Absolute value alarm, deviation alarm, combination alarm, and zone alarm are available.
iFor details, see Table 4, Alarm action type codes on page 4.)

DM dalay function

YT T N
OFF
ON o -
[Without ON detay function| 1 |
aFF 7
o] pp— e e SRS
With OM delay functi " " i
| i alay funa n:un| - i *. 1o

Energizing/de-anargizing function

O ——————— T l ________
OFF

Wiithout O ——mmmmmm —————— -

Ci=-energizing l

function OFF

With ON oy — = == === == ===

Cie-anarging

function OFF J

When the power is turned OFF or in Standby mode, even if de-enargizing
function is tumed OM, it cannot be output (it is kept OFF).

2y Alamm function  SY24
Mo, Function Description Parameters to sat
1 [ Hysteresis Set the hysteresis to avoid chattering. Alarm 1. A Y
Alarm 2 . BchY
220 [(OM dalay The alarm is urned on with dalay of a certain seoonds| &larm 1: KLY
as previously set after PV goes in the alarm band. Alarm 2 k¥
21| Alarm latch kKeeps the alarm OM status once an alarm is
turend OM. To cancel the alarm latch, pleass take
one of the following procedure.
it Turn OM the controller again.
iiy Turn the alarm latch settings to OFF onca. Alarm 1 A kaf
Alarm 2 : AfoF
il Use alarm latch cancel parametar. LACH
i) Cancel by Digital input. - 2
v Cancel by communication function.
A Ermor status Alarm is turned on when emor indications ara Alarm 1: A ipP
alarm displayed. Alarm 2 . AcaP
= | De-energizing | Alarm output can be de-enengized. Alarm 1: A o
Alarm 2 : AcaP
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2y Alarm function SY48-SY49-SY96

Mo  Function Description Parameters to set
(1) [Hysteresis Set the hysteresis to avoid chattering. Alarm 1 B #Y
Alarm 2 : AghY
Alarm 3 : ALY
2) |ON delay The alarm is turned on with delay of a certain seconds| Alarm 1 : LY £
as previously set after PV goesin the alarm band. | Alarm 2 ; & 4"
Alarm 3 : b Y3
(3 [Alarm latch | Keeps the alarm ON status once an alarm is Alarm 1 : A ipf
turend ON. To cancel the alarm latch, please take | Alarm 2 . AdofP
one of the following procedure. Alarm 3 - A3gP
i} Turn ON the controller again.
ii) Turn the alarm latch settings to OFF once.
iii) Use alarm latch cancel parameter. LACH
iv) Cancel by Digital input. k-1 d-2
v) Cancel by communication function.
@1 |Error status | Alarm is turned on when error indications are Alarm 1 : B P
alarm displayed. Alarm 2 : Ao
Alarm 3 . B3P
(5 |De-energizing | Alarm output can be de-energized. Alarm 1: R igf
Alarm 2 : AdaP
Alarm 3 : B3P

Cambination of alamm functions

Plaasza sea the table as shown balow,
) Possible combination
X Impossible combination

Without HOLODTimer|  With HOLD With Timer
Alamm latch 0 ] X
De-anargizing i i O
ON delay O Mote 1 X
Alarmin ermor status Q Q X

AP [ HOLD has not been canceled, the HOLD state is canceled as soon as
the measured valua goes out of alarm band. If HOLD has been canceled,
M delay is activated as soon as the measured value goes into the alarm band.
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Cautions on alarms

o, Cautions tems/Classification
[ | Note that the ON delay function is effective for alam in error status, Alarm in error
status
2 | Even during "En" display, alams in error status work, Alam at error
3 | Even when “LLLL or ULUU" s dsplayed, an alamn function works nomally | Idication
4 | Alarm action type codes in No.12 to 15 are also included nNo24 1o 27, | Alamm action type
[t1s, therefare, recommended to use No.24 to 27, In addition, please note | code
when selecting No.12 to 15, sefting in ALMZ, dLY2, and AZhy are effective,
5 | Withthe HE alam, ON delay function, de-energizing function and lach | HB alarm
function cannot be used,
6 | The minimum alarm set value 15 1999, Alarm set value
T | As the alam action type changed, the alarm set value may also be
changed accordingly.
8 | Note that all of alam outputs are not provided at the standby condition. | Alamm at standby
0| Enmor status alamn is not provided at the standby mode. mode.
10| The HOLD function is effective even f the PV value is in the hysteresis area
when the power is tumed ON,
11| Select 0" for alarm action type code to use eror status alarm.

32




6-5 Ramp/soak function (option)

1. Function

Changes the set walue (3V) as the time elapses according to a predetarmined program pattam, as shown
bl oy,
Either 4 ramp/scak x 2 pattarns or 8 rampisoak x 1 pattem can be programmead. The first ramp starts from
the process value (PV) just befors the pragramming is executad.

______________________________________________________________ S8
S'l.n'_? 1 I
_______________________________________________________ 1 1
P :
—————————————————————————— I : 1
_____________________________ by !
1 1 1 i 1
_________________ I 1 I I : |
| 1 I | H |
_____________________ | 1 1 | \ 1
T==°T™ 1 1 1
_______ I I I 1 1 I I H |
1 1 11 1 1 1 1 H 1
1 1 11 1 1 1 1 i |
SEES [P EEIESe | e e + 1 1 H 1
1 1 [ 1 1 1 1 1 H 1
N R A O I R R
U 1
I TMAr ThAs ---------------- TMArTMdg) TMEr TMBs === =4 === - -~ TI'-.1-E-rTI'-.1-5si Time
[ 1
i | |
1
:__ 15t 4 ramplscak andlor 2nd 4 ramplsoak __!
i ! !
I
E__ 8 steps R
] 1
2. Setting
Select the program pattern (FTn) and set the rUn at “Pro’” PTn| Pattern |Ramp'Scak
parameter. 1 1 4
Ramp/scak pattern can not be changed while ramp/soak pro- 2 2 4
aram is running. 3 1412 8

Miter:

The ramp/scak program is cancelad if the controller becomes
fo standby mode.

Than, ifthe controller becomes to oparation moda, the pro-
gram doesn't run again.
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6-6 Communication function (option)

SY24
1) Function
Data can be written/read through the RS-485 communication.
2)Before using this function, please set related parameters as shown below.

3rd block parameter |

. 5 no Y Lofl . PYP |
8 J 39
Set the station No.at "STno"  Setthe parity at "COM".  Please do not change "PYF"
(station Mo. setting parameter), CoM unless used with PYF,
[Sample: station No, = 18] 0 Odd Color Touch-Operation Unit,
| Even
2 Mo parity

[Sample: Odd parity]

31 Caution
Station No. can be setin the range of 0to 255, (No communication is allowed with 0).
After changing the setting of parity at "COM", please power off and re-start the controller
Baud rate is fixed to 9600 bps.
Communication cannot be carried out with different communication protocal {such as MadbusRTU or Z-

ASCIN.

SY48-SY49-SY96
13 Function
Internal data can be readfwritten via MODBUS ar ASCI communications.
2} To use the function, the following three parameters must be set,

ard block parameter \

e e T
Set the station No. at "STno”  Set the parity at “COM”. Set the communi-
(station No. setting paramter). CoM cation protocols.
[Sample: station No. = 18] 0 Odd

! 2] 1 Fh[r:;:ll_ll

2 No parity Ll Lt ol

_ 2 | ASCII
[Sample: Odd parity]

3) Caution
Station Mo. can be setin the range of 0 to 255, (No communication is allowed when Madbus is selected,
or 3tno=0.)
After changing the setting of parity at"COM”, please power off and re-start the contraller.
Baud rate is fixed to 9600 bps.
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6-7 Digital input (DI function) [option]

1y Function

With Digital input, the follwing functions are available.

e R U Ry
{ el sl (mal (=)

5

s

SV switching
1 Control mode; RUN/STANDBY selection
) Ramp/soak RUN/RESET selection
| Auto-tuning start/stop

Alarm latch cancel

Timer start/reset

2} To use DI function;
Select the function with the parameter “di-17 or “di-2" refering to the Table shown below.

3rd block parameter |

oo de=d=rle  de-¢ |
Ve [~ DI function code
(0to 12)
3 Table of DI function
Dl
function Function Description
code

1 | Set value (SV) switching | Switching between local SV and "50-{ " "50-2 " "50-3"
2 [Control mode, RUN/STANDBY | At standby mode, control is not provided and SV flickers.
3 [Auto-tuning (standard)

start Start/Stop can be switched at the time of DI raising up or
4 | Auto-tuning (low PV) dropping down.

start
5 | All alarm latch cancel
= Alarm 1 latch cancel When this function is not used, Dlis not effective.
7 |Alarm 2 latch cancel
8 | Alarm 2 latch cancel
9 | ALMT tirmer ON/QOFF delay timer aperation is available. The remaining
10 [ALMZ timer time of the timer can be checked with timer-1 and -2
11 | ALM3 timer display parameters (first block).
12 |Ramp/soak RUN/RESET | RUN/RESET of ramp/soak can be performed at the time

of Dl raising up ar dropping down.
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6-8 Other functions

The parameters “bAL" and “Ar" are masked at default setting.
If necessary to appear these parameters, please refer to the following procedure.
1) Function
+  “bAL"and “Ar” are functions to suppress overshoaot.
(Usually it is nat necessary to change the setting.)
2} If they aren't optimum value, sometime you don't getthe good control. Usually it is not necessary to set them.

nA LN

3) "Ar'(Anti-reset wind-up) is automatically set by "Auto tuning”.

bAL

MY is calculated by adding the offsst (bAL) to MY, the result of PID calculation, from PY and SW.

Control output (MV)

& [
Seat valua (3V)
Proporional band

Myt Operation value bAL increasea
e ] e el |
3V | — — —|—bAL
bAL I bAL decrease
: 0% - WV (V)
I

Ar

The integral range is SV+Ar. Py
Integral action don't work when PV is out of the range.

Integral action

Don't work

SV__IAT _____ 71'/4
B2 0

Don't work

Timea

Mask/Unmask bAL and Ar

To unmask

(1 Display the "dSP3" in the third block parameter and then subtract 128 from current value.
20 Display the "dSP4" in the third block parameter and then subtract 1 from current value.

To mask
0 Display the "dSP32" in the third block parameter and then add 128 to current value.
21 Display the "dSP4" in the third block parameter and then add 1 to current value.
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6-9 Re-transmission output function

SY24

1) Funiction
‘It is the function that cutputs one of signals as shown below with current such as 4 to 20mA dc.
Output type: PY, Setpoint, Cutput or Error

2} Before using this function, please set related parameters as shown below,

3rd block parameter |

. Ro-f | _ Ro-L | __ ARa-H
o ¢all 150
Setting output type for Setting lower Setting upper
Retransmission. limit scaling. limit scaling.
Ao-T
0PV Example: Input ... K thermocouple, 0 ~ 800°C range
1] 8V 4 ~ 20mA signals are to be output when FV
2 | MV values are at 200 - 500°C
3OV - .
‘- AC signal type ... PV value
Measured AD output 3 ;

G600°C — 75% of input range

valueg - e

- 200°C — 25% of input range
5,%'?' . 20(ma)
L) L ' ' a) ] %
600 - (=etting) o
(' Ao-F ... '0
200 Ho-H ... 75.0(%)
] e Hma Ao-L ... 25.0(%)

ol I

3) MNote
« Don't set Ao-L 2 Ao-H.
+ Setting unit for Ao-L and Ac-H is %FS.

SY48-SY49-SY96

13 Function
Cutpuats PV, 33, MY, and DV as a unified 4 to 20mA signal.

2% To use the Re-transmission output function,
(1) Set the ocutput type to be ocutputted to Retransmission output at Re=r .

Ao-T Chutput type
0 PV
1 SV
2 A
3 D

(2% If output scaling is required, make the scaling setting at Rg=L and Ro=M.
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6-10 Remote SV function

SY48-SY49-SY96

1) Function

Controls 3V (set value) by inputting 1 to 5\ voltage signals by an external device.

1105V =E

voltage
signal

2) To perform remote operation.

(1) Connect the remote SV voltage signal to the remaote SV input terminal.

i(2) If required, perform zero point or span point adjustment of remaote SV input.
cEMD - Parameter for zero point compensation of remote SV input
rEMS - Parameter for span point compensation of remote SV input

(3) Changing Cftod parameter to Lall — ~ER switches to remote SV operation.

*

r=dF is the setting for remote SV input filter. Use the equipment with the value set to 0.0 (set at the time
of delivery) unless the change is required.
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7 Setting of input type
and control algorithm

(1) Please cheack if the input type set at “P-n2” is same as what

Setting of you use.

the input type

* Skip this procedure Choose the sensor type you use from Table 1 shown below, and set
if the input type is the code at "P-n2".
specified when {Example) For T thermo-couple, set "P-n2°=7.
you order.

(Note)  Please refer to the following table for the modification of the
input type.

TC &3 RTD  (within Group I}* | Can be modified by changing “P-n2".

I:'I'gr.-gﬂu'l'le].é 3 1 Eg Ellfﬁ'ncﬁdc (Group e | Modification not possible

TS Thermocouple  RTD : Resistance bulb (*Please refer to table 1)

U

(@) |s setting of input temperature range suitable for the sensor
you use?

Standard range to each sensor is shown in Table 2. Select the tem-
perature range suitable for the equipments you use, set loweriupper
limit values to “P-SL7/ “P-SU" respectively.

(Example) Fortemperature range 0 to 500 [*C] : Set "P-SL" and "P-SU"
to 0 and 800 respectively.

(Mote) If the span of setting ranges is smaller than the one of
minimum standard range, the accuracy (% full scale) is
influenced.

(Mote) Mo standard range is given in case of 1 to 5WDC (4 to

20mA DC) input. Please set the range within the following
limitation.

« Maximum span : 9959

« Lower limit : —1999

« Upper limit : 9999

Mate:

Flease set “P-n2": Input sen
settings. en "P-n2” and
Flease check all parameters b

type and “P-SLIP-SUP-dP™: input range setting prior to any other parameter
“P-SL/IP-5U/P-dF” is changed, some cther parameters may also be influen
efore starting control.
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Setting of
the algorithm

Read if the control
doesn't work as you

expect.

| (U Select the type of control output action.

Control

output action Description

As PV increases,
WY decreases.

As PV decreases,
MY increases.

Heating | Reverse

=

Setting procedure

Set parameter
P-n1"=00ar1.
{Refer to Table 2)

Direct As PV increases,
MY also increases.

As PV decreases,

Cooling

Set parameter
“P-n1"=2or3d.
{Refer to Table 2)

MV alzo decreases.

(2) Control algorithm (ON/OFF, PID or fuzzy)

(Suitable when frequent output
switching is incorvenient. )

;rllllzjif Description Setting procedure
OMN/OFF Output is either ON (100%) or Set*P"=0.0.
contral OFF (0%). Refer to "6-1 ON/OFF cantral”,

FID contral

The output signal changes

within the range at 0 to 100%
according to PID calculation
which determine the proportional
of ON to OFF ineach TC

(cycle time),

Select PID at “CTrL".

Execute auto-tuning so that optimum
F1D can be calculated automatically.
(PID parameters can be set
spantanecusly).

*Refer to "6-2 Auto-tuning”.

self-tuning.

Fuzzy Fuzzy operation i= added to PID

cantral providing control with less
overshoot,

PID control | At power on, changing a setvalue

with orthe external disturbance, tuning

is made automatically so that the
PID parameters are re-optimized.
Itis useful where modification of PID
parameters is required repeatably
due to frequent change in process
condition.

Select FUZy at "CTrL.
Then execute the auto-tuning so that
FUZZY control starts.

Select SELF at “CTrL".
Refer to "6-3 Self-tuning’”.
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8 Error indications

This controller has a display function to indicate several types of error code shown below.
If any of the error codes is displayed, please eliminate the cause of error immediately.

After the cause is eliminated, turm off the power once, and then re-start the controller,

SY24
Error code Possible cause Control output Group
(1) Thermocouple burnt out. (1) when the burn-out control output
UUUU (2) RTD (A) leg burnt out. is set as the lower limi
3 PV value exceads P-SLU (standard): OFF or 4 m& or less
by 5% F3.
2) when the burn-out control output
(1) The RTD leg (B or C) burnt out. is set as the upper limit: ON or I
(2) The RTD leg {between A and B or 20 mA or larger
Aand C ) short.
LLLL (31 PV wvalue is below P-SL by 5%FS.
4 1to5VDC ord to 20mADC wiring
open or short.
1 PV ovalue < -199G, Contral is continued until the value
Maote) In case of RTD input, "LLLL" is reaches -5% FS or less, after which
LLLL notdisplayed even if the tem burn-out condition will occur.
peraturebecomes below -150 "C.
Err Incorrect range setting (P-SL/P-3U). OFF or 4mA or less I
(S indication flickers)
Fault in the control. Undefined (Stop using this controller
FH I— immediately.)
L Contact with Fuji Electric Co. Ltd. or
the nearest repesentatives.
SY48-SY49-SY96
Error code Possible cause Control output Group

buul

() Thermocouple burnt out.

2) RTD (A) line burnt out.

3 PV value exceads P-SU
by 5% FS.

(U when the burn-out control output
is set as the lower limit
(standard): OFF or 4 mA or less

LLLL

(1) The RTD line (B or C) burnt out.

2) The RTD line (between A and B or
A and C ) short.

3 PV value is below P-5L by 5%FS.

4 1to5VDC or 4 to 20mADC wiring
open or shart.

2 when the burn-out contral output
is set as the upper limit: ON or
20 mA or larger

LLLL

) PV value < -199.9

Mote) In case of RTD input, "LLLL" is
not displayed even if the tem-
perature becomes below

Contral is continugd until the value
reaches -5% FS or less, after which
burn-out condition will occur,

(SY indication flickers)

=150 "C.
ALStamp It Break of the heater (when provided with | Normal contral
heater break alarm)
El'l' Incorrect range setting (P-SL/P-SU). OFF or 4mA ar less

PV not displayed

Incorrect OF13 setting.
Add 64 to set value of DF'13 to display

Marmal control
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SY-24 MODEL

[Table 1] Input type code
Parameter : P-n2

Group Input type Code |[Group Input type Code
RTD| I |1t5vDC, 16
- Pt100 (IEC) 1 410 20mADC

Thermocouple Incase of 4 to 20mA DC input,

mount a 25001 resistor

: ‘}J( i enclosed in the package box.

l ‘R 4 - Modification
: E 2 TS +—— RTD Can IJ._?: modified by
T 7 (within Group 1) changing "P-n2"
: ﬁ 132 TCRTD «— 2195V BEL | Modification is
PL 13 (Group 1) (Group 11} | not possible

[Table 2] Input range (Standard range)

Parameter : P-SL.P-5U.P-df
Range Range Range Range
Input SIQI'IHHFDB {oc} {oF} Input slgnal type {OE} {oF}
RTD (IEC)[Pt100 Q2 Dto150 | 32to302 ||Thermo- [R 0to1600 | 321029012
PHO0 0 Dto300 | 32to572 ||couple |B 0to1800 | 32103272
PHO0 0 Dto500 | 32to032 8 0to1600 | 32102012
PHOO O Dto600 | 32to1112 T -190t0 200 | -328 10302
PHOOD | -50t0100 | -58to 212 T 150 to 400 | -23810752
PHOOQ | -100t0200 | -1481p 392 E 0to800 | 32101472
PHOOQ | -150t0600 | -238 t0 1112 E -190 t0 800 | -328 tp 1472
PHOO | -150t0 850 | -238 to 1562 N 0to1300 | 3202372
PL-I 0to1300 | 32to2372
Thermao- |[J 0to 400 2to752 -1000 tg 9909
couple J 0 to 800 32101472 (Scaling is possible)
K 010400 | 32to752 | |DC voltage| 1 to SVDC » Maximum span : 9999
K 010800 | 32101472 » Lower limit: -1999
K 0101200 | 32to2192 = |Upper limit: 9999

Note T Exc apt | for the 5“”"“11”'1"1 the |r'|r1|J accuracy is t0.5% FS +1 .u_]'l'.-_?'l'l‘ +7°C |‘|r'|rﬂ|J acc |Jr~1.ud}
does not be guare anteed for the | 1’1-'195“ of measurement other than in h"l{.—"’ fak "'9 ak ve. )
R thermacouple J' to 400°C I_ . n ""HJ'?-D ctl"lL}l-ﬂ'? this ¢ Gon I
o
Note 2} In case a '“eas'mﬂq cmqre of - ”J to & JJ Cor- ‘:u

E thermoc ."‘-IJI"\IE- Jto 500°C

L o'r*es nr*l‘app&vdeamhea con ﬁmmus fall below TDJ r_?_
Nate 3} If the resistance bulb or thermocouple is used at a temperaiure below the lowest value
in the measurement range, the input accuracy cannot be guaranteed.

Nate 4} Addition of decimal point is impassible if the input range or span is larger than 999.9 at
the RTD/thermocouple input
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[Table 3] Alarm action type code

.
Parameter : P-8+, P-AL
- alandard atarm code - Alam code Wih dual 21 valua
ALMT (ALMZ]  Alarmibyps Action diagram ALMT(ALKEZ | Alarm byps dietion diagram
i HighL
- Low ighiLcw ~ e
1} a Ma alamm P limil (] 16 absalute darm T Ry P
alamm AZL a2-H
Abecluts ML AtH
e ; - U | ot |,
e 1 1 High alamn —ﬂ!q':ll-F"v 17 17 deisgion alam = P
A2 Bl
Highabzak Wt
= H
O [ T | RE— - 1 | 1 | fhoheteeb IRt [T
iz abrm s
High ala i vialian .
3] 3 Iﬁhaholmd; i Py 19 | 19 | flow absakie ‘:El'h&l:l"p""
W2 akam fen sV
Lo alamm . HighLow \
h i held i = I "'T“-.'r'.'iﬁ?-’ " AL Y
a2 wilh hetdd AZL 2H
[levisticn| [E] High'Low ML AH
el I T S ™ o MY 2| 21 | deioon s | AP,
v {with hok) = 3
i High absakitz il
O I T | e R 2 | 2 | fLowdesiation :E_ﬂl.n__l..p-s
sy alamn (with hold) = 5
Y wH
| [TETE] High dsviation AR
7|7 ”"3:"1'“" Cmei—) 2| 2 | Nowabsie [[T0] o
Hamn Em il alarm fwith held) [
) i !
A1 Zone
High alam HE-I—| = HighlLow
B s fwith hclds o Py alam | 2| 2 el alam
Lo ol ALY
ow alam AZ_. o High'Low
B8 pith holety | Paew oy | % de.iusi';n e
El
' ALl AL )
High/Leww 17, A7 High ab=ahis
10| 10 P = e % | % | Lcwdeviation
with hold v akwm
Zore HighLow I AP
Higl TR . High devialion
o | pleatds) o | # | bie
aclion) gy Lt akrm
. HighlLow
12 bzon?h.'l.:‘w —lZI—-F"\." @I | 2. absclute alam
absalule alarm A2 AL {with hald)
HightLow i T HighLow
13 | desiation alarm =) =l e deniation alam
3 Ledrd {with hald)
Hich absclute . High ab=abiz
| Low deviation , 30 (30 | low deviation
alarn 7 P alamm jwih hold)
' " AL ' .
High dessiation —— High devislion
15 | Low absclube _:I:I_h ’ 311 3| Lowab=okis P
alamn TR R o akan fwth held) | I T 5Y '
- Timear coda
= A Puint What is alarm with hald?
ALE ALK Alanmity Adtion diagram X . .
= = = = The alam is not turnad OM immediately even when the process
o i o —| value is in the alamn band. It furns O when it goss out the alam
a3 2 | OMdeday tmer ouT N
S — o band and enters again.
Lz Py [procass value)
S R e e ] N
arm
Lz r
Power 0N | Powsr OFF
o —4# S
| o OMOFF alT H
delay timer off
d::::l ;I:mL Leraer limil alarm .
= = Lower limil slam ot |
{with bl

Mate) - When alarm action type code is changed, alarm set value may also become different from previ ous
settings.
Please check these parameters, turn off the power once, and then re-start the contraller, before start-
ing control.
When selecting No.12 to 15, setting in ALM2, dLY2, and AZhy are effective, and output to the AL2
relay.
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[Table 4] Control output action mode code

Parameter : P-n1
Control output action |Qutput at Burn-out*
Sl Output Qutput 1{Qutput 2 |Output 1 |Qutput 2
0 _ Lower limit
Reverse action =
1 , Upper limit
2 Singl T Lowerlimit]
3 (Control output 1| Direct action Unper limi
4 Lower limit L
—— Lower limit
5 . Upper limit
Reverse action ="
6 Lower limit Ugper it
i Direct action Upperl!mllt
8 Lower limit -
3 Tonar it Lower [imit
Dual Direct action PPt !ml.
10 Lower limit Unoer it
11 Upperimit | -
Control output —
12 1and? Lower limit -
13 ante. Uover imit Lower limit
Heating/Cooling ) | payerse action pp Ll
14 Lower limit Unoer it
15 - {Uppartimit] P
Reverse action —
16 Lower limit .
7 Doner limit Lower [imit
Direct action o0 ="
18 Lower limit Unoer it
19 Upperfimit | PP

(") Outputs when Error Indication Group 1.
Please refer to 8 (Error indications).
This is effective even in Standby mode.

Lower limit: OFF or  4dmAorless
Upper limit: ON or  20mA or more

[Caution for dual output] (option)
(1) Parameter *I" and “D" can not be set separately.
(2) Incase "P'=0 (ON/OFF contral) for heating side, cooling side becomes ON/OFF control automatically.
(3) Incase “Cool” =0.0, cocling side becomes ON/OFF control. And hysteresis is fixed at 0.5%FS.
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SY-24 Specifications

Power valtage: 100 (-15%) to 240 (+10%), 50/60Hz
24V AC 50/80Hz, 24V DC

Power consumption: 6VA or less (100V AC), 8VA or less
(240V AC, 24V AC/24V DC)

Relay contact output; SPST contact, 220V AC/30V DC 3A
(resistive load)

SSR/SSC driving output'™: ON: 15V DC (120 168V DC)

(voltage pulse output) OFF: 0.5V DC or less

Maximum current: 20mA or less

Resistive load: 600L2 or more
4-20mA DC output™ Allowable load resistor: 100 to 5008
Alarm output: Relay contact (SPST contact)

220V AC 30V DC 1A (resistive load)

Communication function': Transmission system:  Half-duplex bit serial
(RS-485 interface) start-stop synchronization
Transmission rate: 9600bps

Transmizsion protocol: — In conformity to Modbus RTU or Z-ASCII
(PXR pratocal)
Transmigsion distance:  Up to 500m (Total length)

Connectable units: Up to 3Tunits
Digital input: Nurmber of input: 2 inputs MAX.

Input contact capacity: 5V, 2mA DC
Retransmission: 410 20mA DC

Allowable load resistor; 5006 or less
Accuracy. £0.3%FS (at 23°C)

Operating ambient temperature: 1010 50°C

-10 to 45°C {for mounting close together)
Operating ambient humidity: 80%RH or less {no condensation)
Preservation temperature; -20t0 60°C

*1: The following table shows the difference of outputs among other micro-controller SYROS Series models.

SSR/SSC driving output Allowable load
Voltaje Maximum current Resistance for 4
to 20mA DC output
SY-24 15v DC 20mA 100 to 500Q
SY48-SY49-SY96 24V DC 20mA 600Q orless

*2: For the connection with a PC, communication converter is required.
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SY48, SY49 and SY96 models

[Table 1] Input type code

Parameter : P-n2

Group Input type Code ||Group Input type Code
RTD | 1tsY0C, 168
- Pt100 (IEC) 1 4 to 20mA DC
Thermocouple ‘Incase of 4 to 20mA DCinput, - Input signals can be selected

= i mount a 25062 resistor within the same group.
' LPI( 2 enclosed in the package box.
: 3
L R 4 - Modification

: E ; TC «— RTD Can be modified by
T 7 {within Group 1) changing "P-n2".
N 2 TCRTD & 435 50w ne | Medification is
CPLI " (Group ) (Group 11} | not possible.

[Table 2] Control output action code

Parameter : P-n 1
. Control output action | Output at Burn-out*
(B2 Output Cutput 1 Cutput 2 | Output 1| Cutput 2
0 I Lower limit
Reverse action -
1 L Upper limit
Single e
2 | I ) Lower limit
3 (Control cutput 1)| Direct action Upper fimit
4 Lower limit |, o
5 —— Upper limit Gl
6 € Lower limit Upperlimi (") Qutputs when Errar Indication Group 1.
7 Directaclan '-'F'IZ"':FUmU Please refer to “8. Error indications”.
3 tl-rlfi:::::: Lowerlimt| ~ This is effective evenin Standby mode.
— Dual Direct action —T—
10 Lowar limit Unoer liit
11 ; Unper limit pperfimi Lower limit: OFF or dmA orless
Contral output Pper
E [ 1and2. } bJH:"m: Lower limit Upper limit: OM  or  20mA or more
Reverse action _p|.f-_:r !m!
14 Lower limit Unoer limit
15 - [Upper fimit] PP
- Reerse adion——————
16 Lower limit -
———— Lawer limit
17 ' ) Upper limit
Direct action e
18 Lowar limit Unoer limit
149 Upper limit PREriim!

[Caution for dual output] (option)
(1) Parameter *" and “D" can not be set separately.
(2} Incase "P"=0 (ON/OFF control) for heating side, cocling side becomes ON/OFF control automatically.
(3) In case “Cool” =0.0, cooling side becomes ONIOFF control. And hysteresis is fixed at 0.5%FS.
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[Table 3] Input range (Standard range)

Parameter : P-5L.P-5U P-dP
[nput signal type RIF'E-I"E leF_:e [nput signal type F"[‘-"E;J]e R?an]e
RTDIEC) P00 0to 150 3210 302 | |Thermo [R Ot 1600 | 32t02912
PL1000 0to 200 32t0 672 | |ocouple B Ot 1800 | 32103272
PL1000 0 to 500 3210 932 S5 Ot 1600 | 32102912
Pr1G00G 0 to 600 2101112 T 16010 200 | -238 10 392
PHG0G -B0to100 | -BBto 212 T -16010 400 | -238 10 752
PrGog | =100t 200 | -14810 392 E Oto 800| 32101472
P00 | -150to 600 | 238 to 1112 E =180 to 800 | -238 to 1472
P00 | -150to 850 | -238 to 1662 M Ofo1300| 32102372
PLAI Ofo1300| 32102372
Thermo- |J Ofo 400 3210 752 1900 {p 0949
couple | Olo 800 (32101472 {Sealing is possible)
K Oto 400 33 to F:g DCvoltage | 1 to 5VOC « Maximum span : 9999
K Oto 800 | 32101472 Lower imit; 1999
K Oto1200 | 32102192 < Upper limit; 9999

Mote 1) Except for the following, the input accuracy is £0.5% FS +1 digit +1°C {Input accuracy
does not be guaranteed for the ranges of measurement other than in the table above.)
R thermocouple 0 to 500 °C } . in these ranges, this controller may display an incorrect
B thermocouple 0 to 400 °C | * process value due to the characteristic of the sensar.

Mote 2) In case a measuring range of -150 to 600 “C or =150 to 850 “C is used for resistance
bulb input, temperatures below -150 “C does not be indicated correctly. Therefore,
“LLLL" does not appear despite a continuous fall below -150 “C.

Mote 3) If the resistance bulb or thermocouple is used at a temperature below the lowest value
in the measurement range, the input accuracy cannot be guaranteed,

Mote 4) Addition of decimal point is impossible if the input range or span is larger than 999.9 at
the RTDithermocouple input.
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[Table 4] Alarm action type code

Parameter : ALA 1 ALAZ2 ALA3

- Standard alanmi coda - lam coda with dual st valuz
'ﬁ'lir'l'ﬁ'liMj'%M Alam typa Action diagram 'ﬁ'liHﬁ'Ehl'ﬁ'l:{“ Alarm typa Adlion diagram
High HightL
ol X 0 ighiLow .
ofo]a Moabrm |y 'hm 16 (6] 8| pectue alamm :l—:“l_ yry Tt
Abeahts alrm . Ly Al AnH
S I IR L B R E— T R R IO s - . . Y
alam n deviation alam v
2122 Low abirm ¢ High atecluia Al
- IZE’.—"n i 18| 18| B Aow duviation J:I"';"I_EF..W
High dlam Ll L
N ER N P High davialian iinH
: : ALn 18 | 18| 18| /Lowabsclula q:hl-n:D._w
Low abirm alam a4
LA pith ho) |:h||_—-w HighLow
L o m|m| abechiodbm [T [
Evlpialion Aln fwilh ok Al A !
alam 5 i
BlEE High alarm _Iﬂ:..mi High'Low Anl , dnH
Ll 2t | 21| 21 | doviiion ol | T ey
e fwith held) 3V
816 |6 Lowsbim [T Je—wl High ab=cluia Al
R 2| 2| 2| lowivaion ([T [T
LL alamn {wih hold) av
Aln Aln High derviaty
HightL igh daiation BnH
G T T - " P R Y T N o WY
2 alam {with hold) vy
al
. Aln Zona P
High alann o | | HighLow _|:|_.. i
ae e | R ﬁlFi:.P»' abrm |5 abeohialam | — T Tl
E
N \ Al g AnH
alalsg Low abirm . | | 2 High'Lan ﬁ_’ _
i DR LT | I e Y 1 devialicn alam P
k! 4 e EL
High abiclula And
Hghlow Aln . Aln 2| 25| 2 | Loy dnation p=—
ol 0] M | Toudovaion | F e ey
{with k) v kb
Zoa High'Low Al Al g a7 | op | g | Highdiation Al
alam | 49 | 49 [ 19 | devialen alam m- Ilaxw absclula _Eﬁ_..mf
ALM1EZ ropardant L P alam ! Ly
aclicn) 3V HichiLow
IR R I R —
N ,:bls-iolllhlh\: _|:|_|..F'.-' fwith hokdj Anl AnH
151 ;)
ula alarm [E AT Highlow L inl ; AnH
W2 Al 2| 2| 2| goyiin alam _ﬁﬁ_ﬂy.
sl o HghlLaw {with hold) BV v
danialion .
wialion Aam 7 P rr— e
~ 0| | an | low dedation
High absclula AT alarm (with hokd) =+ Py
- ¥ -| Lowdevistion _
alrm T e High denition ) AnH
M| Lowabsclia

High daviation it alam ficih hekd) _E!;Lil_"w
- [ 15 | - | {Low absclula —A:E—.F"
=3 L
o I YT vinat 1s alarm win noia?

Timer coda Tha alarm s not tumed ON Immediately even when the process

ALH [ALM [ALM o value I In tha alamm band, It turns ON when It goas aut the alarm
L tam by ictian

1123 . —— panid and entars again.

Timar PV {process walue

w | || O dobaytimar D':L':T— ;
dln Periad e kowsr
—— W 7 limil alarm is culput
i 0 —p——
3 |33 | 33| OFFdabyfinee | 1 Power ON_ | Powar OFF Fower N1 1

n

an o
A ERE 43“?'“ -JELI:T_ T 3 Lovesr imit alam Cli |_! Cli !;! Cii
#f mer m m Lirwer limit alamm off | | —1_aff

twith held)

Mote) - When alarm action type code is changed, alarm set value may also become different from pravious

settings.
Please check these parameters, turn off the power once, and then re-start the controller, before start-
ing contral.

- When selecting No.12 to 15, setting in ALM2, dLY2, and AZhy are effective, and output to the AL2
relay.

- ALn means alarm set value (AL1, AL2 or AL3).

- An-H means alarm set value (A1-H, AZ-H or A3-H).
- An-L means alarm set value (A1-1, A2-L or A3-L).

- dLYn means alarm set value (dLY'1, dLY 2 or dLY3).
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[Table 5]

Control operation type code

Parameter : flod
[MOD code list]
MOD | Power ON start| Output at END | OQutput at OFF  [Repeat operation

0 Without Control continued | Control continued | Without
1 Without Control continued | Control continued Viith
2 Without Control continued | Standby mode Without
3 Without Control continued | Standby mode With
4 Without Standby mode  |Control continued | Without
5 Without Standby mode | Control continued With
6 Without Standby mode | Standby mode Without
7 Without Standby mode | Standby mode With
8 With Caontrol continued | Control continued | Without
9 With Control continued | Contral continued With
10 With Caontrol continued | Standby maode Without
11 With Caontrol continued | Standby mode With
12 With Standby mode  |Control continued | Withaout
13 With Standby mode  |Control continued With
14 With Standby mode | Standby mode Without
15 With Standby mode | Standby mode With

[Description of functions]

1. Power ON start: Starts ramp/soak with the current PV value.

2. Output at END: Displays the output status at the time when ramp/soak is at END.

3. Output at OFF: Displays the output status at the time when ramp/soak is at OFF

4. Repeat operation: After the ramp/soak step is terminated once, runs ramp/socak repeatadly.

The PV value set in the previous step is maintained in normal state (without repeat operation).

* Standby mode: Qutput -3%
Alarm CFF
Standby mode where no control operation is performed.
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SY48, SY49 and SY96 Specifications

Power valtage:
Power consumption:

Relay contact output:
SSRSSC driving output *1:

(valtage pulse output)

4-20mA DC output:
Alarm output {up to 2 outputs):

Heater disconnection alarm output:

Communication function *2:

Digital input :

Re-transmissian output:

Remote SV input:

Ambient temperature:

Operating ambient humidity:
Preservation temperature:
Time accuracy:

100 (-15%) to 240% AC (+10%) 50/60Hz, 24V (£10%) AC/DC
10VA or less (at 100% AC), 12VA or less (at 220V AC)
12VA or less (at 24V ACIDC)
Control output 1: 3PDT caontact, 2Z20VAC /30VDC 3A (resistive load)
Control cutput 2: SPST contact, 2200AC B30VDC 3A (resistive load)
OM: 24V DC (17 to 25V DC)
OFF: 0.5V DC orless
Maximum current ; 20mA or less
Resistive load 8500 or more
Allowable load resistor 8000 or less
Relay contact (SPST contact) 220% AC / 30V DC 14 (resistive load)
Relay contact (SPST contact) 220% AC /7 30% DC 1A (resistive load)
RS-485 interface
Transmission system ;. Half-dueplex bit serial start-stop
synchronization
Transmission rate ; 9600bps
Transmission protocol ;  In conformity to Modbus RTU or Z-ASCII
(PXR protocal)

Transmission distance ; Up to 500m (total length)
Caonnectable units ; Up to 31units
Mumber of inputs; 2 inputs

Judged as ON 2 3VDC or higher

Judged as OFF  : 2VDC or lower
Input contact capacity ; 5%, ZmADC
Input pulse width ; Min 0.5 sec
Output accuracy  +0.3% or lower
Permissible load resistance 600V or less
Input accuracy +0.5% FS or lower

(Without input break detection function)

Set resolution 3000 or higher
Input filtering function provided
=10 to 50°C
-10 to 45°C (when side by side mounting)
90%RH or less (no condensation)
-20 to 60°C

Within £0.5%

*1: The following table shows the difference of outputs among other micro-controller SYROS Series models.

SSR/SSC driving output Allowable load
. . Resistance for 4
Voltaje | Maximum current to 20mA DC output
SY24 15V DC 20mA 100 to 500Q
SY48-SY49-SY96 24V DC 20mA 600Q or less

*2: For the connection with a PC, communication converter is required.
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Model

SY24

SY48

SY49

SY96

Front view
Format 24x48mm 48x48mm 48x96mm 96x96mm
® Pt100/TC SY24-1 SY48-1 SY49-1 SY96-1
@ 1-5V/4-20mA SY24-2 SY48-2 SY49-2 SY96-2
(B)
@ 1 Relay SY24- 1 SY48- 1 SY49- 1 SY96- 1
@ Pulse SY24- 2 SY48- 2 SY49- 2 SY96- 2
3 4-20mA SY24- 3 SY48- 3 SY49- 3 SY96- 3
None SY24- 0 SYA48- 0 SY49- 0 SY96- 0]
@ Relay SY24- 1 SY48- 1 SY49- 1 SY96- 1
@ Pulse SY24- 2 SY48- 2 SY49- 2 SY96- 2
® 4-20mA SY24- 3 SY48- 3 SY49- 3 SY96- 3
@ Re-transmission (4-20mA) - SY48- 4 SY49- 4 SY96- 4
None SY24- 0] SYA48- 0] SY49- 0 SY96- 0
® 1 alarm SY24- 1 SY48- 1 SY49- 1 SY96- 1
@ 2 alarms SY24- 2 |syas- 2 |sya9- 2 |syee- 2
® 3 alarms - SY48- 3 SY49- 3 SY96- 3
@ Remote setpoint - SY48- 4 SY49- 4 SY96- 4
® Rem.setpoint+2 alarms. - SY48- 5 SY49- 5 SY96- 5
None SY24- 0 SY48- 0] SY49- 0] SY96- 0
® Heater break - SY48- 1 SY49- 1 SY96- 1
@ Ramp SY24- 2 |sy48- 2 |sy49- 2 |syge- 2
® 1 alarm+Heater break - SY48- 3 SY49- 3 SY96- 3
)
None SY24- 0 SY48- 0 SY49- 0 SY96- 0
® RS485 (Modbus) SY24- 1 | Sy4s- 1 | SY49- 1| SY96- 1
@ RS485 (ASCII) SY24- 2 - - -
® 1 digital input - SY48- 3 SY49- 3 SY96- 3
@ 2 digital inputs SY24- 4 SY48- 4 SY49- 4 SY96- 4
® 1 digital input+RS(1) SY24- 5 SYA48- 5 SY49- 5 SY96- 5
® 1 digital input+RS(2) SY24- 6_ | syas- 6_ | Sy4o- 6_ | SY96- 6
@ Re-transmission (4-20mA) | SY24- 7 - - -
Re-trans. + 1 digital input | SY24- 8 - - -
® 85 a 265VAC SY24- 1 | SY48- 1 | SY49- 1 | SY96- 1
@ 24VAC/DC SY24- 2 | SY48- 2 | SY49- 2 | SY96- 2

Incompatibilities SY24

The options C1,C2,C3 are not available when combined with options D2.
The options F7 & F8 are not available when combined with options C1,C2,C3,D2,G2

Incompatibilities SY48

The options B2 & B3 are not available when combined with options E1 & E3.
The option C is not available when combined with options D2,D3,D5
The option D3 is not available when combined with options E1 & E3.
The option F5 are not available when combined with options D4, D5, E1 & E3.

If option F4 is selected you will have to choose between option E1 or any of the options C

Incompatibilities SY49/5Y96

The options B2 & B3 are not available when combined with options E1 & E3.
The option D3 is not available when combined with options E1 & E3.
The option F5 is not available when combined with options E1 & E3. D4, D5, E1 y E3

If option F4 is selected you will have to choose between option E1 or any of the options C
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WARRANTY

The instruments are warranted against defective materials and workmanship for
a period of three years from date of delivery.

If a product appears to have a defect or fails during the normal use within the
warranty period, please contact the distributor from which you purchased the

product.

This warranty does not apply to defects resulting from action of the buyer such
as mishandling or improper interfacing.

The liability under this warranty shall extend only to the repair of the instrument.
No responsibility is assumed by the manufacturer for any damage which may

result from its use.

DECLARATION OF CONFORMITY

Manufacturer :  DITEL - Disefios y Tecnologia S.A.

Address : Xarol 8-C P.l. Les Guixeres
08915 Badalona (Barcelona)
ESPANA
Declares, that the product :
Name : Temperature regulator
Model : SY24, SY48, SY49 and SY96

Conforms with : EMC 89/336/CEE
LVvD 73/23/CEE

Fecha: 18-02-2005
Signed: José M. Edo
Position: Technical Manager

Applicable Standards :

Applicable Standards :

Applicable Standards :

EN61326(1997)
Class A (Annex A)+A1(1998)+
A2(2001)+A3(Anenx A)

EN61000-3-2 (2000)

EN61000-3-3 (1995) + A1(2001)

EN61010-1
Safety requirements for electrical
equipment for measurement,
control and laboratory use.
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