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1. General Description

This unit is a compact controller that provides the features described below.

2. Model Selection Table

Digits: 

Model No.:
C15  □  □□  □ □  □□  □□ 　M100


(1)
(2)
(3)
(4) (5)
(6)
(7)
(8)

(1) Basic Model No.

(2) Mounting
T:
Panel mounted

(3) Control Output

Output 1
Output 2

R0:
Relay

None

(4) PV Input
T: 
Thermocouple input 

(5) Power Supply
A:

AC model (100 to 240Vac)


D:
DC model (24Vac/24 to 48Vdc) 
(6) Option
01:

3 event relay outputs

(7) Additional:
00:

No additional treatment

(8) Special model
M100:
Special functions

Note:
For this model, position proportional outputs are assigned to the event terminals at the factory.

3. Input/Output Diagram

Input and output signals of the C15.


*Optional feature

4. Specifications

4.1　
PV input
Input type:
Refer to Table 4.1.
Range selection:
Selectable within the same sensor type 

Decimal point 

position selection:
With thermocouple: no digits to the right of the decimal point (1°C is the smallest increment)
Sampling cycle:
0.5s
Input bias current:
With thermocouple: +0.2µA max. (flow from terminal A)

Max. allowable 

input voltage:
+12V to -0.5V
Indication accuracy:
±0.5% FS ±1digit (converting to display value under standard conditions of 23±2°C.) 

±1% FS ±1digit in the thermocouple negative range

Influence of 

wiring resistance:
Thermocouple: 0.2µV/Ω max. (converted to input EMF)

Abnormal input

behavior:
Refer to alarm codes (Table 5.1)

Noise immunity

(CMRR):
120dB min. (applied voltage: 250Vac) 

(NMRR):
40dB min. (applied voltage: input span voltage)
Table 4.1.a. Thermocouple Input Ranges

	No.
	Sensor
	°C
	°F

	 1
	K
	-200 to +1200
	-300 to +2200

	 2
	K
	0 to 1200
	0 to 2200

	 3
	K
	0 to 800
	0 to 1500

	 4
	K
	0 to 600
	0 to 1100

	 5
	K
	0 to 400
	0 to 700

	 6
	K
	-200 to +400
	-300 to +700

	 9
	J
	0 to 800
	0 to 1500

	10
	J
	0 to 600
	0 to 1100

	11
	J
	-200 to +400
	-300 to +700

	13
	E
	0 to 600
	0 to 1100

	14
	T
	-200 to +400
	-300 to +700

	15
	R
	0 to 1600
	0 to 3000

	16
	S
	0 to 1600
	0 to 3000

	17
	B
	0 to 1800
	0 to 3300

	18
	N
	0 to 1300
	0 to 2300

	19
	PLII
	0 to 1300
	0 to 2300

	20
	WRe5-26
	0 to 1400
	0 to 2400

	21
	WRe5-26
	0 to 2300
	0 to 4200

	24
	DIN U
	-200 to +400
	-300 to +700

	25
	DIN L
	-100 to +800
	-150 to +1500


Sources:

K, J, E, T, R, S, B, N:
JIS C 1602-1995

PLII:

Engelhard Industries data (ITS90) 
WRe5-26:

ASTM E988-96 (Reapproved in 2002) 

DIN U, DIN L:

DIN 43710-1985

4.2　
Control output
Relay output (control output code: R0)

	Output mode:
	ON/OFF, time proportional

	Type of output:
	Relay contact output

	Contact form:
	1c (SPDT) for C15T*

	Contact allowable voltage:
	250Vac or 30Vdc 

	Contact allowable current:
	3A (N.O. side; between terminals 1 and 2)

1A (N.C. side; between terminals 3 and 2)

	Mechanical life:
	10,000,000 cycles min.

	Electrical life:
	50,000 cycles min. (N.O. side)

100,000 cycles min. (N.C. side, resistive load)

	Min. switching voltage/current:
	5V/100mA

	Time proportional period:
	5 to 120s

	Type of operation:
	Control action can be selected

Control output (heat control), cool output, internal event, etc.

	DO assignment:
	Selectable from not used (control output is used as is) or 4 types of logical operations.

Latched output ON is possible. Latch can be released by power reapplication, key operation, communications, or DI.


*Only contact form 1a is available for C15S models.
4.3　
Event output 
	No. of outputs:
	2 or 3 (depending on the model)

	Type of output:
	Relay contact output

	Contact form:
	1a (SPST, normally open)

	Allowable voltage:
	250Vac or 30Vdc

	Allowable current:
	2A (250Vac or 30Vdc, resistive load)

	Mechanical life:
	5,000,000 cycles min.

	Electrical life:
	100,000 cycles min. resistive load

	Min. open/close rating:
	5Vdc/10mA

	DO assignment:
	Selectable from not used (control output is used as is) or 4 types of logical operations.

Latched output ON is possible. Latch can be released by power reapplication, key operation, communications, or DI.


4.4　
Control
	Control mode:
	Selectable from the following:

· ON/OFF control

· PID control (fixed PID)

· PID control (self-tuning)

	Heat/cool control:
	Use or non-use is selectable. (However, when there is one control output point and no event output, heat/cool control cannot be used.)

	Control action:
	Direct/reverse selectable. (However, when heat/cool control is used, selection is not possible.)

	Number of SPs:
	4 max.

	SP ramp gradient:
	0.0 to 999.9U/s, 0.0 to 999.9U/min, 0.0 to 999.9U/h (selectable in SP ramp unit)

	PV bias:
	–1999 to +9999U

	Number of PID groups:
	1

	Proportional band (P):
	0.1 to 999.9% FS (in PID operation)

	Reset time (I):
	0 to 9999s (in PID operation, PD when I = 0)

	Rate time (D):
	0 to 9999s (in PID operation, PI when D = 0)

	Manual reset:
	0.0 to 100.0% (PID operation when I is set at other than 0)

	Differential:
	0 to 9999U (ON/OFF control)

	Output low/high limits:
	–10.0 to +110.0%


4.5　
Internal event
	Type of operation:
	No event, PV high limit, PV low limit, PV high/low limit, deviation limit, deviation low limit, deviation high/low limit, deviation high limit (final SP reference), deviation lot limit (final SP reference), deviation high/low limit (final SP reference), SP high limit, SP low limit, SP high/low limit, MV high limit, MV low limit, MV high/low limit, heater 1 burnout/overcurrent, heater 1 short circuit, heater 2 burnout/overcurrent, heater 2 short circuit, loop diagnosis 1, loop diagnosis 2, loop diagnosis 3, alarm, READY, MANUAL, during AT, during SP ramp, control action, ST setting standby, timer

	Main setting:
	–1999 to +9999U (when an event has more than one operating point)

	Sub-setting:
	–1999 to +9999U (when an event has two operating points)

	Hysteresis:
	0 to 9999U (when an event has more than one operating point)

	Status at READY:
	Selectable from either operation continued at READY or forced OFF at READY

	Direct/reverse:
	Selection of ON/OFF polarity for event output

	Standby:
	With this function, the event is not turned on when power is supplied to the instrument, or upon change from READY to RUN, even if the ON condition is satisfied, but is activated when the OFF condition has been satisfied and then the ON condition is satisfied again.

	Alarm OR:
	Can be set in such a way that the event is turned ON at occurrence of alarm. 

	ON delay:
	0.0 to 999.9s, 0 to 9999s, 0 to 9999min (varies depending on the delay time unit)

	OFF delay:
	0.0 to 999.9s, 0 to 9999s, 0 to 9999min (varies depending on the delay time unit)


4.6　 Loader communication

SLP-C35J50 Smart Loader Package (cable included)

5. Alarm Codes


Table 5.1. Alarm codes

	Alarm code
	Problem
	Cause
	Corrective action

	AL01
	PV input failure

 (over range) 
	Sensor burnout, incorrect wiring, incorrect PV input type setting
	Check the wiring.
Set the PV input type again.

	AL02
	PV input failure

 (under range) 
	Sensor burnout, incorrect wiring, incorrect PV input type setting
	

	AL03
	CJ failure
	Terminal temperature is faulty (thermocouple)
	Replace the unit.

	
	PV input failure
	Sensor burnout, incorrect wiring (RTD)
	Check the wiring.

	AL07
	MFB input failure
	Burnout, incorrect wiring
	Check the data

	AL70
	A/D conversion failure
	A/D converter is faulty.
	Replace the unit.

	AL95
	Parameter failure
	Power was turned off while the data was being set.
	Set the data again.

	AL96
	Adjustment data failure
	Power was turned off while the data was being set.
	Set the data again.

	AL97
	Parameter failure (RAM area)
	Data was corrupted by noise.
	Set the data again.

	AL98
	Parameter failure (RAM area)
	Data was corrupted by noise.
	Set the data again.

	AL99
	ROM failure
	ROM (memory) error
	Replace the unit.


Behavior in case of PV input failure:

1. AL01, 02, or 03 occurs

	Control output:
	It is possible to set so that the control action is either continued or stopped.

	Other actions:
	Actions continue.


2. If an alarm other than the three listed above occurs, all actions continue.
The table below shows the alarm indications of this unit if PV input failure occurs.

Table 5.1.a.  Alarm Indication with Thermocouple

	Failure status
	Indication value
	Alarm code

	Sensor burnout
	Upscale (110% FS)
	AL01


Note: For Range 19 the indication is 105% FS (1365°C)

6. Environmental Conditions and Specifications

6.1
Standard Conditions

	Ambient temperature:
	23±2°C

	Ambient humidity:
	60±5% RH (without condensation)

	Power voltage:
	100Vac ±1% (AC model)

24Vdc ±5% (DC model)

	Frequency:
	50±1Hz (with 50 Hz power supply)

60±1Hz (with 60 Hz power supply)

	Vibration:
	0m/s2

	Shock:
	0m/s2

	Mounting angle:
	Reference plane ±3°


6.2
Operating Conditions

	Ambient temperature:
	0 to 50°C (if gang-mounted, 0–40°C)

	Ambient humidity:
	10 to 90% RH (without condensation)

	Power voltage:
	AC model 100 to 240Vac (50/60Hz)

DC model 24Vac (50/60Hz), 24–48Vdc

	Allowable power voltage:
	AC model 85 to 264 Vac

DC model 21.6 to 26.4Vac, 21.6 to 52.8Vdc

	Frequency:
	50±2Hz (with 50 Hz power supply)

60±2Hz (with 60 Hz power supply)

	Vibration:
	0 to 2m/s2 (10 to 60Hz, 2 hrs. each in X, Y, Z directions)

	Shock:
	0 to 10m/s2

	Mounting angle:
	Reference plane ±10°


6.3
Transportation Conditions

	Ambient temperature:
	–20 to +70°C

	Ambient humidity:
	10 to 90% RH (without condensation)

	Vibration:
	0 to 5m/s2 (10 to 60Hz, 2 hours each in X, Y, and Z directions)

	Shock
(panel model):
	0 to 490m/s2 (10 to 60Hz, 2 hours each in X, Y, Z directions)

	Shipping drop test:
	From 60cm height, free drop


6.4
Isolation between input and output
	Power supply
	
	Control output 1
	The inputs and outputs provided may vary depending upon the model.

.

	PV input
	
	Control output 2
	

	
	
	
	

	
	Internal
	
	

	Loader comm.
	circuit
	Event output 1


	

	
	
	Event output 2


	

	
	
	Event output 3
	

	
	
	
	


6.5
General specifications
	Applicable standards:
	EN61010-1, EN61326-1

	Overvoltage category:
	Category II (IEC60364-4-443, IEC60664-1)

	Allowable pollution degree:
	Pollution degree 2

	Altitude:
	2000m or less

	Dust and water resistance:
	Front panel conforms to IP66/NEMA 4X (individual panel mounting with the gaskets supplied)

	Memory backup:
	Nonvolatile memory

	Insulation resistance:
	500Vdc, 20MΩ min. (between power terminal and other terminals)

	Dielectric strength:
	1500Vac for 1min between power terminal and other terminals (AC model)

500Vac for 1min between power terminal and secondary terminals (DC model)

1500Vac for 1min between power terminal and mounting panel

3750Vac for 1 min. between power terminal and front panel of the unit

	Power consumption:
	AC model:

· 8VA max. at 100 Vac 

· 6VA max. at 100 Vac / 9VA max. at 264 Vac (when using functions similar to those of Yamatake’s SDC10)

· 12VA max. at 264 Vac

DC model:

· 7VA max. at 24Vac, or 5W max. at 24 to 48Vdc

	Inrush current at power ON:
	20A max. (AC and DC models)

	Allowable instantaneous power failure:
	AC model: 20ms max.

DC model: 0ms (no power failure allowed)

	Terminal screw tightening torque:
	0.4 to 0.6N・m

	External dimensions:
	48 x 48 x 62mm

	Mass:
	Approx. 150g (with mounting bracket)

	Mounting:
	Panel-mounted (with dedicated bracket)

	Accessories:
	Instruction manual, mounting bracket, gasket

	Available by separate order:
	Mounting bracket
81446403-001 (for C15T)

Hard cover
81446442-001

Soft cover
81446443-001

Terminal cover
81446898-001

PC Smart Loader
SLP-C35J50


7. Important notes for use

For this SDC15 model, position proportional outputs are pre-assigned to the event terminals.
Operating specifications for position proportional control are equivalent to those for SDC35/36 position proportional control models. For setting/operating methods, refer to “Position Proportional Control,” section 5-14 in SDC35/36 Single Loop Controller Installation & Configuration (CP-SP-1150E).

Note the following points:

● Specifications that differ from those of the SDC35/36
· Use auxiliary relays for the OPEN/CLOSE terminals. 

· Since this model does not have motor feedback (MFB) input, it operates in estimated position control. Set Setup C57 to 2 or 3, even though settings from 0 to 3 are physically possible. Do not use a setting other than 2 or 3 for C57. 

Setup of C57

0: Do not use (unstable operation will cause AL07).

1: Do not use (unstable operation will cause AL07).

2: Estimated position control (MFB disabled). This is the factory setting.

3: Estimated position control (MFB disabled) + position adjustment at power ON.

· During OPEN operation, the EV2 LED is ON, and the EV2 relay is ON.

· During CLOSE operation, the EV3 LED is ON, and the EV3 relay is ON.

● Differences from standard SDC15 models
· Before using this unit, set the motor stroke timing (Setup C63) manually. Set actual measured time if possible. (Though it is possible to set in increments of 0.1s, second scale setting is sufficient for use.)
· In the Setup setting displays, position proportional control related items C57 to C63 are displayed.

· In operation displays, estimated MFB is displayed. The MFB display flashes to indicate that it is an estimated value. The MFB display can be suppressed by setting C75.

· ON/OFF control is not available (as with the SDC35/36 position proportional model).
· Heat/cool control is not available (as with the SDC35/36 position proportional model).
· Motor drive output statuses are pre-assigned to event terminals. In other words, specific DOs (event statuses and OPEN/CLOSE statuses) are pre-assigned to control output terminals and event terminals in the DO assignment settings. Do not change the factory OPEN/CLOSE assignments, even though such an assignment change operation is physically possible on standard models. (Refer to 8. Wiring, and DO assignment table in 9. Factory settings.)
· The SLP-C35J50/SLP-C35J51 Smart Loader Package for standard models is available. However, do not use the setup function offline, without connecting to this unit. Import the prepared setup file for this model, and amend it. Or, read out all the settings from this unit and amend them to configure the settings. Failure to do so might change the factory DO assignment in writing the setup, causing faulty operation.

· Unlike standard position proportional models, OPEN/CLOSE output terminals do not have a circuit to ensure mutually exclusive operation. In OPEN/CLOSE switchover timing during same control cycle, the ON times of the OPEN/CLOSE relays might overlap for approx. 2ms max. If such an overlap might damage the actuator, add a fail-safe circuit between the actuator and this unit.
For other specifications, refer to CP-SP-1147E.

8.
Wiring

C15TR0T*0100M100
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DOs are pre-assigned as follows:

Terminal 1:
EV1 N.O.

Terminal 2:
EV1 COM

Terminal 3:
EV1 N.C.

Terminal 7:
OPEN/CLOSE/ EV2 COM

Terminal 8:
EV2

Terminal 9:
OPEN (auxiliary relay required)

Terminal 10:
CLOSE (auxiliary relay required)
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Panel cutout dimensions
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9.
Factory settings
Factory settings are the same for the C15TR0TA0100M100 and C15TR0TD0100M100. However, since the setup file contains model number information, an error message about the model number might appear in writing the setup. Despite the error message, the setup information will be written successfully.
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