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C72 DIMENSION WITH CLAMP ..ot 66
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ALARM 4 OUTPUT TO DRIVE LOAD ..o eeeeeseeeeeeeeeessesesesesssseesessessssse e eeeeeeeeeseeessssssssssssssseeenmeeseseessssesssssseeeseeeee 83
EVENT INPUT WIRING.....ccoveveeoeeeeeeeeeeeseeseeseeeeeeeeeeeeeeeeeessssssessssseseeesemenesesseseesesseeseeseseseseseeseeseesesesssssssssssseeeeeeeeememnsssssssessse 83
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1 Introduction
1.1 Introduction

The new generation low-cost PID microprocessor-based Fuzzy logic controller series
incorporate two bright easy to read LCD Displays which indicate Process Value (PV) and Setpoint (SP).
The Fuzzy Logic technology incorporated on these series controllers enables a process to reach a
predetermined set point in the shortest time with a minimum of overshoot during startup (Power ON) or
external load disturbances (example: an oven door being opened).

Below are the different controller models of this series.

. Dimensions .
M;gel Mqu;(?:;ng DIN Size Lx W x Depth B(:enhrlnl;d Panel
D(mm)

C22 Panel Mount 1/32 DIN 24x48x85 76

C62 Panel Mount 1/16DIN 48x48x59 50

C82/C83 Panel Mount 1/8 DIN 48x96x59 50

C72 Panel Mount 1/7 DIN 72X72x59 50

C42 Panel Mount 1/4 DIN 96x96x59 50
R22 DIN RAIL 22.5x96x80

1- 1 Controller Models

These controllers are powered by an 11-26 or 90-250 VDC /VAC supply, incorporating a
2 Amp control relay output as a standard. The second output can be used as a cooling control or an
alarm. Both outputs can be selected as a 5VDC or 14VDC logic output, linear current or linear voltage to
drive an external device. There are 13 types of alarms and a dwell timer that can be configured for the
alarm output. The controllers are fully programmable for Linear current, Linear Voltage, PT100 and
thermocouple types J, K, T,E, B, R, S, N, L, U, P, C, and D. The input signal is digitized by using an
18-bit A to D converter. Its fast-sampling rate allows the controller to control fast processes.

1.2 Features

The new generation of low-cost PID controllers has a lot of unique features.
The unique features are listed below.

% LCD Display

++ High Accuracy 18 Bit A-D Conversion and 15 Bit D-A Conversion
¢ Fastest Sampling Rate of 200 msec

+¢+ Universal Input

¢+ Fuzzy Logic +PID Technology

% Possibility of both RS-485 and analog retransmission

++ 16 Segments of Ramp & Soak

«¢+ Current Transformer (CT) Inputs for heater break detection
Up to 6 Event Inputs

Remote Setpoint

Auto-Tuning

Bumpless Transfer

Lockout Protection

Bidirectional Menu Navigation

Soft Start function

X/
AXR)

K/
A X4

X3

*

X/
°

X3

*

X3

*

X3

*
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LCD Display
All the controllers in this series will be equipped with high brightness LCD Display.

Digital Communication

RS-485 Digital communication is available as an additional option. These options allow
the units to be integrated with supervisory control systems and software.By using twisted pair wires, up
to 247 units can be connected via an RS-485 interface to a host computer.

A Micro USB programming port is available for automatic configuration, calibration and
testing without the need to access the keys on the front panel.

Fuzzy PID Technology

By using proprietary Fuzzy modified PID technology, the control loop will minimize
overshoot and undershoot in the shortest allowable time. The following diagram is a comparison of
results with and without Fuzzy Logic technology.

PID control with properly tuned

Temperature PID + Fuzzy contral e

Set ~
point g===—=— i

f L

|

Warm Up  Load Disturbance

hr;e
1- 1 Fuzzy PID Control

High Accuracy

This series of controllers are manufactured using an innovative technology which
contains an 18-bit A to D converter for high-resolution measurement (true 0.1°F resolution for
thermocouple and PT100 sensors) and a 15-bit D to A converter for a linear current or voltage control
output. The innovative technology provides improved operating performance, enhanced reliability and
higher density with low cost.

Fast Sampling Rate
The sampling rate of the input A to D converter reaches 200 msec. This fast sampling
rate allows the controllers to control fast processes.

Fuzzy Control

The function of Fuzzy control is to adjust PID parameters from time to time to make
manipulation of the output more flexible and adaptive to various processes. The result is to enable a
process to reach a predetermined set point in the shortest time, with a minimum of overshoot and
undershoot during power-up or external load disturbances.

Programming Port

A Micro USB programming port is available for automatic configuration, calibration and
firmware upgrades without the need to access the keys on the front panel.
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Reoar Terminal

~—Tap Sde

—Programmlhg Fors
tnlcro-UsE Interfocel

.1—1_:"|:||-'. Panal
1- 2 Programming Port

Auto-tuning

The auto-tuning function allows the user to simplify the initial setup for a new system. A
clever algorithm is provided to obtain an optimal set of control parameters for the process. It can be
applied either as the process is warming up (cold start) or when the process is in a steady-state (warm
start).

Lockout Protection
According to user security requirements, different security options can be enabled by
using Code and Pass parameters.

Bumpless Transfer

The Bumpless transfer allows the controller to continue to control by using its previous
output value if the input sensor breaks. Hence, the process can be well controlled temporarily as if the
sensor is functioning normally.

Soft-start Ramp

The ramping function can be performed during power up as well as any time the
setpoint is changed. It can be ramped up or ramp down. The process value will reach the set point within
a predetermined constant rate.

Soft-start

The soft-start function allows limiting the power output for a programmable time (SFT) or
up to a programmed threshold value (SFTH). The soft-start function will work until either one of the two
reached. When soft start function is running the lower display will show the message “SFSt” alternately
to the value.

Digital Filter

A first-order low-pass filter with a programmable time constant is used to improve the
stability of the process value (PV). This is particularly useful in certain applications where the process
value is too unstable to be read.

SEL Function

These controllers have the flexibility for the user to select those parameters which are
most significant to them and put these parameters into the “USER” menu for quick access. There are up
to 8 parameters that can be selected to allow the user to build their display sequence in the USER menu.
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Event Input

Event Inputs are available as an option to change certain functions and the set point.
6 Event Inputs are available in the C42, C82 and C83 models. There are two event Inputs is that
available in the C62, C72 controllers, and one event input is available in the C22, R22 controllers.

Remote SetPoint
A Remote Setpoint function is available to vary the setpoint by using either a linear
voltage or current input. A remote setpoint is available in select models.

CT Input
CT Input Options are available to detect if a heater break. There is @ maximum of two
CT inputs available.

Analog Retransmission
Analog retransmission is available as an option.

Profile (Ramp/Soak) Segments

These controllers have the option for Ramp and Soak Profiles with 16 segments. These
segments can be used as 4 Profiles with each 4 segments or 2 Profiles with each 8 segments or one
profile with 16 segments. This option is not available with the C22, C62 and R22 models.

Bidirectional Menu Navigation

The C series controllers have bidirectional menu navigation. This will allow the user to
access previous menu settings easily by using [=1[=] keys.
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1.3 Specifications

Specification C22 | C62 C82 C83 C72 C42 R22
Power Supply 90 to 250VAC, 47 to63Hz, 20 to 28 VAC,47-63Hz / 11 to 40 VDC
Power. C22/R22: 8VA, 4W Maximum., C62: 10VA, 5W Maximum., C72/C82/C83/C42: 12VA,6W Maximum
Consumption
Over Voltage
Il
Category
Signal Input
Type Thermocouple (J, K, T, E, B, R, S, N, L, U, P, C, D), RTD(PT100(DIN), PT100(JIS)), Current(mA), Voltage (V, mV)
Resolution 18 Bits

Sampling Rate

5 Times / Second (200msec)

Maximum Rating

-2VDC minimum, 12VDC maximum

Type Range Accuracy @ 25°C Input Impedance
J -120°C to 1000°C ( -184°F to 1832°F) +2°C 2.2MQ
K -200°C to 1370°C (-328°F to 2498°F) +2°C 2.2MQ
T -250°C t0 400°C ( -418°F to 752°F) +2°C 2.2MQ
E -100°C to 900°C (-148°F to 1652°F) +2°C 2.2MQ
B 0°C to 1820°C (32°F to 3308°F) +2°C (200°C to 1800°C) 2.2MQ
R 0°C to 1767.8°C (32°F to 3214°F) +2°C 2.2MQ
S 0°C to 1767.8°C (32°F to 3214°F) +2°C 2.2MQ
N -250°C to 1300°C ( -418°F to 2372°F) +2°C 2.2MQ
Inout L -200°C to 900°C ( -328°F to 1652°F) +2°C 2.2MQ
Characﬁeristics U -200°C to 600°C (-328°F to 1112°F) +2°C 2.2MQ
P 0°C to 1395°C (32°F to 2543°F) +2°C 2.2MQ
C 0°C to 2300°C (32°F to 4172°F) +2°C 2.2MQ
D 0°C to 2300°C (32°F to 4172°F) +2°C 2.2MQ
0°C to 1880°C (32°F to 3416°F) o
Land Jewel | ot available for C22, C62 & R22) £2°C 22MQ
PT100(DIN) | -210°C to 700°C ( -346°F to 1292°F) +0.4°C 1.3KQ
PT100(JIS) | -200°C to 600°C (-328°F to 1112°F) +0.4°C 1.3KQ
mA -3mA to 27mA 10.05% 25Q
VDC -1.3VDC to 11.5VDC 10.05% 1.5MQ
mV 0 to 50mV 10.05% 2.2MQ
Teng;feefstture 1.5V /°C for all inputs except mA input, 3.0pV /°C for mA
SF?Qsjz:aLniid Thermocouple: 0.2 uV /°Q; 3-wire RTD: 2.6°C /Q of Difference of Resistance of two leads
Effect 2-wire RTD: 2.6°C /Q of Sum of Resistance of two leads
Burn-out Current 200nA
CMRR 120 dB
NMRR 55dB
Sensor Break Sensor open for Thermocouple, RTD and mV inputs, Sensor short for RTD input,
Detection Below 1mA for 4-20mA input, Below 0.25VDC for 1 - 5VDC input, Not available for other inputs.

Sensor Break
Response Time

Within 4 seconds for Thermocouple, RTD and mV inputs, 0.1 second for 4-20mA and 1 - 5VDC inputs.

Remote Set Point Input

Type Linear Current, Linear Voltage
Range -3mA to 27mA, -1.3VDC to 11.5VDC
Accuracy +0.05 %
E;’rﬂoéeptsi;t] Not Available | Not Available Available Available Available Available Not Available
Input Impedance Current: 2.5Q, Voltage:1.5MQ
Resolution 18 Bits

Sampling Rate

1.66 Times/Second
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Specification C22 C62 C82 C83 C72 C42 R22
Maximum Rating 280mA maximum for Current Input, 12VDC Maximum for Voltage Input
Teng;fzr?tture +1.5uV/°C for Voltage Input, £3.0uV/°C for Current Input
Sesor Sreak Below 1mA for 4-20mA input, Below 0.25VDC for 1 - 5DC input, Not available for other inputs.
Sensor Break
Responding 0.1 Second
Time
Event Input
Number of Event 1 2 6 6 2 6 1
Inputs
Logic Low -10VDC minimum, 0.8VDC maximum.
Logic High 2VDC minimum, 10VDC maximum
Functions See the availability table
CT Input
CT Type CT98-1
Accuracy 15%of Full-scale Reading +1 Digit.
Input Impedance 294Q
Measurement 0to 50AAC
Range
Output of CT 0to 5VDC
Sampling Rate 1 Time/Second
Output 1 /Output 2
Type Relay, Pulsed Voltage, Linear Voltage or Linear Current
Relay Rating 2A,240V AC,200000 Life Cycles for Resistive Load
Pulsed Voltage Source Voltage 5VDC, Current Limiting Resistance 66Q
Linear Ogtput 15 Bits
Resolution
Linear Ogtput 0.02% for full load change
Regulation
Linear Output 0
Setting Time 0.1 Sec (Stable to 99.9%)
L'“gzrngé‘;p”t 0-22.2mA (0 - 20mA/4 - 20mA), 0 - 5.55VDC (0 - 5VDC, 1 - 5VDC),0 - 11.1VDC (0 - 10VDC)
Isolation
Breakdown 1000 VAC
Voltage
Temperature £0.01% of Span/ °C
Load Capacity of . . . . .
. Linear Current: 500Q max., Linear Voltage: 10KQ min
Linear Output
Alarm
Relay Type Form A

Maximum Rating

2A,240VAC,200000 Life Cycles for Resistive Load

Alarm Functions

Dwell Timer, Deviation Low, Deviation High, Deviation In-Band, Deviation Out of Band, Process High, Process Low, Range High,
Range Low, Range High Low, Profile Hold Back, Profile end, Heater Break, Heater Short, Event Input 1 & Event Input 2 controlled
alarm Output

Alarm Mode Latching, Hold, Normal, Latching/Hold, Setpoint Holding, Latching None Reset
Dwell Timer 0.1 to 4553.6 Minutes
Data Communication
Interface

RS-485
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Specification c22 C62 c82 | c83 | cr2 c42 R22
Protocol Modbus RTU (Slave Mode)
Address 1to 247
Baud Rate 2.8KBPS to 115.2KBPS
Parity Bit None, Even or Odd
Stop Bit 1 or 2 Bits
Data Length 7 or 8 Bits
Communication
Buffer 160 Bytes
Analog Retransmission
Output Signal 4-20mA, 0-20 mA,0 - 10VDC
Resolution 15 Bits
Accuracy 10.05% of Span + 0.0025% / °C
Load Resistance 0 to 500Q for current output, 10KQ minimum for Voltage Output
Outpqt 0.01% for full load change
Regulation
0““’#.* Setting 0.1Second (stable to 99.9%)
ime
Isolation .
Breakdown 1000VAC min
Integrglrlr_(;?earlty 40.005% of span
TemE‘;fif;t“re £0.0025% of span /°C
Saturation Low OmA or OVDC
Saturation High 22.2mA or 5.55V,11.1V min
L'”gzrng;;p“t 0-22.2mA (0 - 20mA/4 - 20mA), 0 - 5.55VDC (0 - 5VDC, 1 - 5VDC),0 - 11.1VDC (0 - 10VDC)
User Interface
Keypad 4 Keys
Display Type 4 Digit LCD Display
No of Display 2 2 3 3 3 3 2
Uppesrigé“"p'ay 0.4” (10mm) | 058 (15mm) | 0.7 (17.7mm) | 0.7 (17.7mm) | 058" (15mm) | 0.98" (25mm) 0.31” (8mm)
Lowesrigfp'ay 019’ (4.8mm) | 0.3 (7.8mm) | 04”(11.2mm) | 0.4”(11.2mm) | 0.32’(8.3mm) | 055" (14mm) | 0.25’(6.5mm)
Programming Port
Interface Micro USB
PC
Communication Firmware upgrade
Function
Control Mode
Output 1 Reverse (Heating) or Direct (Cooling) Action
Output 2 PID cooling control, Cooling P band 50~300% of PB, Dead band -36.0 ~ 36.0 % of PB
ON-OFF 0.1~50.0°C (0.1~90.0°F) hysteresis control (P band = 0)
PorPD 0-100.0 % offset adjustment
PID Fuzzy logic modified Proportional band 0.1 ~ 500.0°C(0.1~900.0°F), Integral time 0 — 3600 Secs, Derivative Time 0 - 360.0 Secs
Cycle Time 0.1 t0 90.0 Seconds
Manual Control Heat (MV1) and Cool (MV2)
Auto-Tuning Cold Start and Warm Start
Failure Mode Auto transfer to manual mode while sensor break or A-D Converter damage
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Specification c22 C62 c82 | c83 | cr2 | ca R22
Ramping Control 0 to 500.0°C (0 to 900.0°F)/Minute or 0 to 500.0°C (0 to 900.0°F)/Hour Ramp Rate
Digital Filter
Function First Order
Time Constant 0,0.2,0.5,1, 2,5, 10, 20, 30, 60 Seconds, Programmable
Profiler
Availability No No Option Option Option Option No
No of Programs NA NA 1Program with 16 Segments or 2Programs with each 8 Segments or NA
4Programs with each 4 Segments
Environmental and Physical Specifications
Operafing 10°C t0 50°C
Temperature
Storage -40°C 10 60°C
Temperature
Humidity 0to 90 % RH (Non-Condensing)
Altitude 2000 Meters Maximum
Pollution Degree |
Insulation -
Resistance 20MQ Minimum (@500V DC)
Dielectric 2000VAC,50/60 Hz for 1 Minute
Strength
Vibration 10 to 55 Hz, 10m/s?for 2 Hours
Resistance
Shock )
Resistance 200 m/s*(20g)
Housing Flame Retardant Polycarbonate
Mounting Panel Panel Panel Panel Panel Panel DIN-Rail
DIN Size 1132 1716 1/8 1/8 9/64 1/4
Dimensions 482492 484859 48'96'59 964859 72'72'59 96°96*59 2259683
(W*H*D) (mm)
Depth Behind 84 50 50 50 50 50
Panel (mm)
Cut Out
Dimensions 45%22.2 45*45 45*92 92*45 68*68 92*92
(mm)
Weight (grams) 120 160 220 220 190 290 160
Approval Standards
Safety UL61010-1, CSA 22.2 No.61010-1-12, EN61010-1 (IEC1010-1), ROHS, REACH
Protective Class IP50 for the front panel, IP20 for rear terminals and housing. All indoor use.
EMC

ENG1326
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1.4 Ordering Code
1.4.1 C22 Ordering Code

C22 - |_—r| |:| |:| |:|
Power Input

4: 90 to 250 VAC, 47-63Hz
5: 20 to 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1
1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q), aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Output 2/ Alarm 1
: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q, aW *2)
Isolated 4-20mA/0-20mA (OM98-3)
. Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC /40mA (OM94-7)

A

Option1
0: None
1: RS-485

2: 1 Event Input
3: 1 CT Input

Option 2
0: None
1: Retransmission 4-20mA/0-20mA (OM98-3)
2: Retransmission 0-10V (OM98-5)

3: Alarm2 (Form A Relay)
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1.4.2 C62 Ordering Code

C62-

Power Input
4: 90 to 250 VAC, 47-63Hz
5. 2010 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1

1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q), aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Output 2/ Alarm 1
: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q, W *2)
Isolated 4-20mA/0-20mA (OM98-3)
. Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC/40mA (OM94-7)

A

Alarm 2
0: None
1: Form A Relay (2A, 250V)

Option 1

0: None
1: RS-485

Option 2
0: None
1: 2 Event Inputs

2: 1 EventInputand 1 CT Input
3: 2CT Inputs

Option 3

0: None

1: Retransmission 4-20mA/0-20mA (CM98-3)
2: Retransmission 0-10VDC (CM98-5)

3: Alarm 3 Form A Relay (2A, 250V)

Option 4

0: None
1: Terminal Cover
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1.4.3 C82, C83, C42 Ordering Code

cx]OUOOon
- OO0odong g
°42';| OO OCIL] O

Power Input
4: 90 to 250 VAC, 47-63Hz
5. 2010 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1

1: Form A Relay (2A, 250V)
SSRD, 5VDC/30mA (33Q, /W *2)
Isolated 4-20mA/0-20mA (OM98-3)
Isolated 0-10VDC (OM98-5)

: SSRD, 14VDC/40mA (OM94-7)

Qawn

Output 2/ Alarm 1
0: None

1: Form A Relay (2A, 250V)

2. SSRD, 5VDC/30mA (33Q), YW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5. lIsolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Alarm 2 to 3
0: None
1: Form A Relay on Alarm 2 (2A, 250V)
2. Form A Relay on Alarm 2 to 3 (2A, 250V)

Event Inputs
0: None
1: 6 Event Inputs

Option 1
0: None
1: RS-485 and Remote Set point

Option 2
0: None
1: 1 CT Input and Remote Set point

2. 2 CT Inputs and Remote Set point

Option 3
: None
Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point
Retransmission 0-10VDC (CM98-5) and Remote Set point

Alarm 4 and Remote Set point

Alarm 4, Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point
Alarm 4, Retransmission 0-10VDC (CM98-5) and Remote Set point

A

Option 4
0: None
1: Terminal Cover

2. Ramp and Soak Profiler

3: Terminal cover and Ramp and Soak Profiler
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1.4.4 C72 Ordering Code

m;l HiNINNNIng

Power Input
4: 90 to 250 VAC, 47-63Hz
5. 20to 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1

1: Form A Relay (2A, 250V)
SSRD, 5VDC/30mA (33Q, aW *2)
Isolated 4-20mA/0—20mA (OM98-3)
Isolated 0-10VDC (OM98-5)

: SSRD, 14VDC/40mA (OM94-7)

QawN

Output 2/ Alarm 1
0: None

1: Form A Relay (2A, 250V)

2. SSRD, 5VDC/30mA (33Q, YW *2)
3. Isolated 4-20mA/0-20mA (OM98-3)
5. lsolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Alarm 2 to 3
0: None
1: Form A Relay on Alarm 2 (2A, 250V)
2. Form A Relay on Alarm 2 to 3 (2A, 250V)

Event Inputs
0: None
1: 2 Event Inputs

Option 1
0: None
1: RS-485 and Remote Set point

Option 2
0: None
1: 1 CT Input and Remote Set point

2. 2 CT Inputs and Remote Set point

Option 3
0: None
Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point
Retransmission 0-10VDC (CM98-5) and Remote Set point

Alarm 4 and Remote Set point

L=

Option 4
0: None
1: Terminal Cover

2. Ramp and Soak Profiler

3: Terminal cover and Ramp and Soak Profiler
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1.4.5 R22 Ordering Code

R2- [ LILILIL]

4: 90 to 250 VAC, 47-63Hz
5: 20 to 28 VAC,47-63Hz / 11 to 40 VDC

Output 1
1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q), aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Output 2/ Alarm 1
: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q), aW *2)
Isolated 4-20mA/0-20mA (OM98-3)
: Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC /40mA (OM94-7)

awh 2o

Option1
0: None
1: RS-485

2: 1 Event Input (EI1)
3: 1CT Input (CT1)

Option 2
None
Retransmission 4-20mA/0-20mA (OM98-3)
Retransmission 0-10V (OM98-5)

Alarm2 (Form A Relay)

1 Event Input (EI2)

1 CT Input (CT2)

a2

1.4.6 Accessories

OM94-7 = 14VDC/40mA SSR Drive Module

OM98-3 = Isolated 4-20mA/0-20mA Analog Output Module

OM98-5 = Isolated 0-10VDC Analog Output Module

CM98-3 = Isolated 4-20mA/0-20mA Retransmission Module for all models except C22 & R22
CM98-5 = Isolated 0-10VDC Retransmission Module for all models except C22 & R22
PA98-1 = USB Programming Adaptor

CC98-1 = Programming Port Cable (1.5m)

CT98-1 = Current Transformer

DC94-1 = Isolated 20V,20mA DC Output Power Supply

DC94-2 = Isolated 12V,40mA DC Output Power Supply

DC94-3 = Isolated 5V,80mA DC Output Power Supply

Note: DC94-1, DC94-2, DC94-3 can be inserted in the output2 location on all the models for transducer
power supply.
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Rear Terminals «

1.4.7 Related Products

SNA10A = Smart Network Adaptor for third party software, which converts up to 255 channels of RS-485
or RS-422 to be usable on an RS-232 network.
BC-Set = Configuration Software

1.5 Programming Port

A Micro USB Port provided on the controller can be used to connect to a PC by using a
programming port cable (CC98-1) and a programming adapter (PA98-1) for firmware upgrades. The
controller can also be connected to an ATE system for automatic calibration and testing using the micro-
USB port. The programming port is used for off-line automatic setup and testing procedures only. Do not
attempt to make any connections to this port while the controller is being used during normal operation.

Micro USB Prggramming Port

|-

> Front Panel

L

Programming Port <
Cable CC98-1

Programming
Adaptor
PA98-1

.| '

1- 4 Programming Port Connection with Programming Port Adaptor
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1.6 Keys and Displays

KEYPAD OPERATION
SCROLL KEY:

This key is used to select a parameter to be viewed or adjusted.

UP KEY: [=]

This key is used to increase the value of the selected parameter.

DOWN KEY: [~}

This key is used to decrease the value of the selected parameter.

RESET KEY: LR

This key is used to:
1. Revert the display to the home screen.
2. Reset a latching alarm once the alarm condition is removed.

3. Stop manual control mode, Auto-Tuning mode or calibration mode.
4. Clear an Auto-Tuning or communication error message.

5. Restart the dwell timer when the dwell timer has timed out.

6. Enter the manual control menu if a failure mode occurs.

ENTER KEY:

Press [=] and hold for 5 seconds or longer to:
1. Enter the setup menu. The display will show.

2. Enter the manual control mode. The display will show.
3. Enter the Auto-Tuning mode. The display will show.

4. Perform

procedure.

=
b

The

A

[l
(]

[SEE]

|HAnd]

— A-E]

calibration of a selected parameter during the calibration
display will show

Press and hold [=] for 6.2 seconds, then let go, to select manual control mode.
Press and hold [=] for 7.4 seconds, then let go to select Auto-Tuning mode.
Press and hold for 8.6 seconds, then let go to select calibration mode.

During power-up, the upper display will show PROG and the lower display will show the
Firmware version for 6 seconds.

Process
Value, Menu

Process Unit —

iy

a

— gz
A g2

il

Communication ¢ = TeE
Indicator i T
e
P sTUNE
Manual Mode ¢ P
Indicator g

rd
Auto tuning Indicator

/

Lock Indicator

-

A Output Indicator

s

/ |‘-'?

=

IUTE ALY

= R

oA |-

_—» Alarm Indicator

- Sel Point or Control Qutput

» 4 User Access Butlons for
Menu Access and Set Point

Adiustment

1- § C22 Front Panel Keys and Display
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Process Unit r\

Output Indicator .

N

l.

.

b S

el

i

Manual Mode
Indicator

i

Alarm Indicator «_
s

Communication
Indicator

B M I
ﬂ lﬂl

Process Value, Menu

28-

3
4

|

' Symbol, Error Code

Aute tuning Indicalor

Sel Point or Gontral
Qutput

» Lock Indicator

Process Unit «

Process Value, Menu <
Symbel, Error Code

Alarm Indicator ¢

—

Qutput Indicator =

Manual Mode «
Indicator

Indicator

Lock Indicator «—

N

A
\R“‘x

Communication «—___|

1- 6 C62 Front Panel Keys and Display

A

M ﬂ}}{lﬁ

AL |
AL2 ﬁ SV
ALY
AL
'ALE: MVETIME 1
oUTIOUT2
- __ccq}wo
g = |
| ==y =
1 'S i L "]
o] R
1y T
! L& ~ | G ~
e 2

1- 7 C82 Front Panel Keys and Display
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» Sel Point or Conlrol
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v Auto tuning Indicator

-3 MV & TIME Indicator
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Alarm Indicator «

Auta tuning Ind1calur Prooess Unit

““\\; a‘
i Mo cas
Qutput Indicator r\\\ “iﬂ :L;
L
Manual Mode . AL Py
Indicator il W‘m
Communication | ;i
Indicator // ""”"""E
sV
Lock Indicator &
/”’- I

MV & TIME Indiualnrt”!

1- 8 C83 Front Panel Keys and Display

Process Value, Menu

/ Symbol, Error Code

' —» 4 User Access Buttons for
R A Menu Access and Set Point
Adiustiment
i
| o W

2 Set Point or Control
Qutput

Process Unit\;

Alarm Indicator < \

MY & TIME
Indicator &“\x

Cutput Indicator <

Manual Mode €|
Indicator

Cc72

_2 Process Value, Menu
Symbol, Error Code

e

L~ Set Point or Contral
Output

Auto tuning

Indicatar /

Communication I
Indicator

» Lock Indicator

|5 4 User Access Buttons
for Menu Access and
Set Point Adiustrment

1- 9 C72 Front Panels Keys and Display
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Process Unite_
R

S

N
el @
. ]
Alarm Indicatur\
™, ALY
H\“\. AL?
MV & TIME Indicator,__ e
Tl

Output Indicator «+—_

Manual Mode Indicator «
Aulo tuning Indicator «—

1 |

| s RRRR
L ANUTUHE
11— ::.u'.iu HFD !

; Process Value, Menu
Symbol, Error Code

| Set Point or Control
g Outpul

» Lock Indicator

Communication
Indicator

L

, 4 User Access Buttons for
Menu Access and Set Point

Adiustment

1- 10 C42 Front Panel Keys and Display

Process Unit —

e
T

Process Value, Menu «

Symbel, Error Code

Set Point or Control Output «

g SV
Output Indicator ~_ W
Alarm Indicator ¢ 1::. -M'TGUT1 ouT?2
Manual Mode < | ﬂ%ﬁ%%ﬁ% |
Indicator | COMM O

Communication &
Indicatar

| Auto tuning Indicator

Lock Indicator

e

. 4 User Access Buttons for

A ¥

" Menu Access and Set Point
Adiustment

1- 11 R22 Front Panel Keys and Display
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AR BbLCLDdEE
HH | {JJKILL

FF
M

=
L

M
R

Oo PFQLRASE

VIIWRX¥YY|Z?

Tt

1- 12 How Characters are Displayed on the LCD screen

1.7 Menu Flowchart

The Menu has been divided into 5 groups. They are as follows:

User Menu

Setup Menu

Manual Mode Menu
Auto-Tuning Mode Menu
Calibration Mode Menu

R owbd =

UL

U Setup Manual Auto-Tuning Calibration
ser Menu Menu A A A
Mode Mode Mode
¥ 5 Sec 7.4 Sec 8.6 Sec 9.8 Sec
PV,SV
5Se 2 Sec Min
3 Sec Max
To access To access To start To start To access
parameter parameter in Manual Control Auto-Tuning Calibration Mode,
In the User Menu, the Setup Menu, Mode, Refer to Mode, Refer to Refer to
Refer to Refer to Section 1.7.3 Section 1.7.4 Section 1.7.5
Section 1.7.1 Section 1.7.2

Press [=] for the next parameter
Press [=] and [<] key to return to the previous parameter.
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1.7.1 User Menu

The below user menu parameters are available depends on the user selection.

=SV Je—
EE| |&
SP1
Q][] SP2
Q)] SP3
Qx| SP4 |[@
Q)[a]| SP5
Q)[a]| SP6
Q)] SP7 |[€]
QIa]| SFR
[@Q)[a]| CTIR
Q4| CT2R |[@
[@)[a]| DTMR
Q)[a]| PASS |
@Q)[a]| RUN =
@& CYCR
@x])| STEP |&
Q]| TIMR |
@)&]| SEL1
@] SEL2 |&
@J&)| SEL3
@)[x]| SEL4
@] SEL5 |©
[@)[x]| SEL6
@&)| SE7 |=
@)a]| SEL8 |&
-~

1.7.2 Setup Menu
The setup menu has been categorized into eight categories. They are listed as below.

Basic Menu

Output Menu

Alarm Menu

Event Input Menu

User Select Menu
Communication Menu

Current Transformer Input Menu
Profile Menu

© N ok~
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1.7.2.1 Basic Menu (bASE)

Use [=1 or [¥] key to get bASE in the lower display then use [ key to enter to basic
menu parameters.

[4] «[Y
SET bASE
[Gll] 1
) B
OFS1
&) | oFs2 &
&) | oFss &
@) | NPT (&
[©Ja) | UNIT
@[] | DP
@& | No &
©)&) | INH
)| SPiL
&) | SPH
| FLT &
&) | bisp =
G4 PB
G Tl
| T ©
[SI[a] | RAMP
EE| RR |
[©Ja) | RETY
&) | RELO
[©]a)| REH
[©]a) | RMSP
@& | RN &
[©Ja) | RINH
©)a) | cope &
&) | oFTL &
&) | oFTH &
[©Ja) | CALO
@) | cAHl
&) | SFT
©E| st &
[©Ja) | SFL2
@& | SFH &
} |
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1.7.2.2 Output Menu (oUT)

Use [=1 or [¥] key to get oUT in the lower display then use [ key to enter to output
menu parameters.

(4] o]

SET outT

S
(©][4] =

2N
ouﬂ’ =1
@i | oty =
G| ofFT =
©a | oY =
©aE | ol =
©)a) | OFsT =
©E)| out2 =
| o2ty =
©a) | 0T =
©a| cve2 =
| cre =
@A bB =
EE| Pl =
| PeH =
| P2 =
GIE) :LZH =

1.7.2.3 Event Input Menu (El)

Use (=1 or [¥] key to get El in the lower display then use [=] key to enter to event input
menu parameters.

(4] o]
SET El
a
[l
— =
@E v
E1FN
@@ | s, =
©)&) | E2FN [&
@& | sP3 =
©)&) | E3FN =
©E | s =
@) | E4FN =
@@ s =
©)x) | ESFN [&
@& | spe =
©)&) | E6FN =
@& 527 =
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1.7.2.4 Alarm Menu (ALRM)

Use [=1 or [¥] key to get ALRM in the lower display then use [Z] key to enter to alarm
menu parameters.

[4] o[
SET ALRI

a2
wm | {|e

Gl §

AFN =
©E| mMmD &
@] | AHY &
@E | AMFT &
G| Asp &
@& | Abv &
@& | AbL &
@I [ A&OT =
Q] | AN
[G)@ | AumD =
BIa) | AHY [
G | AFT [
) [ Asp [
E@ [ RV
@) | Ao &
@& | moT &
@) | AFN &
G |_AwmD_ =)
BE [ iy &
| AFT &
B | AsP =
EE [ AoV
@& | AL =
@) | moT &
G | MFN &
@& | MvD &
@) | MHY &
@E | 4T &
©)a) | MsP &
@& | mov &
@& | ML &

Page 31 0f 135



1.7.2.5 User Select Menu (SEL)

Use [=1 or [¥] key to get SEL in the lower display then use [%] key to enter to select the
user menu parameters.

(4] oY

SET SEL

E
O
@

(9]
]
[92]
m T
IS
9 |9 (9] 90 (9 |9 (9] |0

E]
]
»
m
&

1.7.2.6 Communication Menu (CoMM)

Use [=] or (=] key to get CoMM in the lower display then use [=! key to enter into
communication menu parameters.
(4] o]

SET CoMM
S
Q
(@)[4] =
/] I |
ADDR [©
©)&) | BawD =
©)) | DATA |=
| PR =
@& :TOP =

1.7.2.7 Current Transformer Input Menu (Ct)

Use [<] or [=] key to get Ct in the lower display then use [=] key to enter into Current
transformer (CT) input menu parameters.

(4wl
SET ct
s
20
Y] B |
HBEN [
©E | HeHY [=
EE | BT =
©E [ HBT =
©E) | HSEN [=
BE [ FsHY [=
ENIESIE
@m| HsT B
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1.7.2.8 Profile Menu (PRoF)

Use [=1 or [¥] key to get PRoF in the lower display then use [=] key to enter into Profile
menu parameters.

(4] o]
SET PRoF |
=E | ]
e |
A 4

PROF | Tspr =
[©)&) | RMPU [® Q| RPT7 [©
©E) | STAR [E G| sk17 &
@& | END @ Q| Tsps [@
@& | PFR & ©&| rRPT8 &
[©)a) | HBLO [ Q)| sk18 [
©)&] | HBHI [ ©J]| TsPe
O | HBT [B G| RPTY &
@& | cveL = ©J&) | SKT9
@& | cYerR & @) | TSPA &
[©)&) | STEP @& | RPTA [©
©E | TMR [ EMIEYNE
)& | STAT [ @G| TsPB &
[©)&]) | TSP @[ RPTB
[@)[a] | RPT1 = @] | sKkTB I\EI
&) | SKT1 [ @& | Tspc @
[©)[&] | TsP2 E& [ rRPTC @
©)) | RPT2 [ Q| sk1c @
&) | SKkT2 [ RIEIRED)
©&]) | TSP B | rRPTD &
[©)) | RPT3 @] [ SKTD
©E) | SkT3 = & | TsPE &
©)a) | TsP4 [ @& | RPTE [
[©)x) | RPT4 = Q| skTE [©
&) | SKT4 = Q| TsPF &
@& | TS5 & @] | RPTF
@& | rRPT5 & Q&) | SKTF &
[©)x) | SKT5 Q| TsPG @
G| TsPe [= G| RPTG [
©]&]) | RPTE [ Q| sk1G6 [

©E) | k16 &

!
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1.7.3 Manual Mode Menu

HANd
5Sec
o) H{
MVA
EBE w2 |@
=y FLE | (&
A

Press key 5 Sec To execute the selected default program

1.7.4 Auto-Tuning Mode

A-t

Press(®] key 5 seconds to activate Auto-Tuning Mode

1.7.5 Calibration Mode

CALI

©J2 sec minimum,3 sec maximum

E] U'
ADLO
© AbH |=
E) RML
© RIOH |=
) cio
C cH |=
Bl viL
EEl vic |=
C] MAIL
Cf ma1e |=
B[ vaL
I v |[=
] maaL
EE| vaGe =
A

Press[=! key for 2 seconds or longer (not more than 3 seconds) then release it to enter calibration Mode.
Press [=] Key for 5 seconds to perform calibration.
Note:

= Using Manual, Auto-Tuning, Calibration modes will break the control loop and change some
of the previous setting data. Make sure that the system is allowable to apply these modes.

= The flow chart shows a complete list of all parameters. For actual application, the number of
available parameters will vary depending on the setup and model of the controller and will be
less than that shown in the flow chart.

» The user can select up to 8 parameters to put in the user select menu by using the
SEL1~SEL8 parameters in the setup menu
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1.8 Parameter Availability Table

Register | Parameter | o) | ooy | ca2 | cg3 | 72 | 42 | R22 Existence Conditions
Address Notation

0 SP1 V V V V V V V| Exists unconditionally
C42/C82/C83/CT72: Exists if E1FN selects SP2

1 SP2 v v v V V V V | C62/C22/R22: Exists if E1FN exists and E1FN
selects SP2
C42/C82/C83/CT72: Exists if E2FN selects SP3

2 SP3 v v V V V V | C62/R22: Exists if E2FN exists and E2FN
selects SP3

3 SP4 V V V Exists if E3FN selects SP4

4 SP5 V V V Exists if E4FN selects SP5

5 SP6 V V V Exists if ESFN selects SP6

6 SP7 V V V Exists if EGFN selects SP7
C42/C82/C83:
Exists if ATFN selects DTMR or A2FN selects
DTMR or A3FN selects DTMR or A4FN selects
DTMR
C72: Exists if ATFN selects DTMR or A2FN
selects DTMR or A3FN selects DTMR or OFS3

! DIMR Vo Vo Vo Vo VoV Vo celects AL4 and A4FN selects DTMR
C62: Exists if ATFN selects DTMR or A2FN
selects DTMR or OFS3 selects ALM3 and
A3FN selects DTMR
C22/R22: Exists if ATFN selects DTMR or A2FN
selects DTMR

8 INPT V V V V V V V| Exists unconditionally

9 UNIT V V V V V V V| Exists unconditionally

10 DP V V V V V V V| Exists unconditionally

1 INLO V V V V V V V Exists if INPT selects 4-20, 0-20, 0-5V, 1-5V, 0-

12 INHI V V V V V V V 10 or 0-50

13 SP1L V V V V V V V Exists unconditionally

14 SP1H V V V V V V V Exists unconditionally

15 FILT V V V V V V V Exists unconditionally

16 DISP V V V V Exists unconditionally

17 PB V V V V V V V Exists unconditionally

b i A Ests PO

20 OUT1 V V V V V V V| Exists unconditionally

21 o1TY V V V V V V V| Exists unconditionally

22 O1FT V V V V V V V Exists unconditionally

23 O1HY V V V V V V V Exists if PB1=0

24 CYC1 V V V V V V V Exists if PB1# 0

25 OFST V V V V V V V Exists if PB1#0and TI=0

26 RAMP V V V V V V V Exists unconditionally

27 RR V V V V V V V Exists if RAMP selects MINR or HRR

28 0ouT2 V V V V V V V| Exists unconditionally

gg gég x x x x x x x Exists if OUT2 selects COOL or AL1 or RAL1

31 CYC2 V V V V V V V

32 CPB V V V V V V V Exists if OUT2 selects COOL

33 DB V V V V V V V

34 A1FN V V V V V V V Exists if OUT2 selects AL1 or RAL1
C42/C82/C83/CT72: Exists if OUT2 selects AL1
or RAL1 and A1FN selects DTMR, DEHI,
DELO, DBHI, DBLO, PVHI, PVLO, H. BK, H.ST,

35 ATMD v v v V V V v RG.HI, RG. LO, RG.H.L, PFHB, PFED
C62/C22/R22: Exists if OUT2 selects AL1 or
RAL1 and A1FN selects DTMR, DEHI, DELO,
DBHI, DBLO, PVHI, PVLO, H. BK, H.ST, RG.HI,
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Register
Address

Parameter
Notation

C22

C62

C82

C83

C72

C42

R22

Existence Conditions

RG.LO,RGHL

36

ATHY

Exists if OUT2 selects AL1 or RAL1
and A1FN selects DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

37

ATFT

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

38

A1SP

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects PVHI, PVLO, RG.HI, RG.LO, RG.H.L

39

A1DV

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects DEHI, DELO, DBHI, DBLO, RG.HI,
RG.LO, RG.H.L

40

A20T

C42/C82/C83/C72/C62: Exists unconditionally
C22/R22: Exists if OFS2 selects AL2

41

A2FN

C42/C82/C83/C72/C62: Exists unconditionally
C22/R22: Exists if OFS2 selects AL2

42

A2MD

C42/C82/C83/C72/C62: Exists if A2FN selects
DTMR, DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
PFHB, PFED, E1.C.0O, or E2.C.O

C22/R22: Exists if OFS2 selects AL2 and
A2FN selects DTMR, DEHI, DELO, DBHI,
DBLO, PVHI, PVLO, H. BK, H.ST, RG.HI, RG.
LO,RGH.L, E1.C.0 or E2.C.O

43

A2HY

C42/C82/C83/C72/C62: Exists if A2FN selects
DEHI, DELO, DBHI, DBLO, PVHI, PVLO,
RG.HI, RG.LO, RGH.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, RG.HI, RG.LO, RG.H.L

44

A2FT

C42/C82/C83/C72/C62: Exists if A2FN selects
DTMR, DEHI, DELO, DBHI, DBLO, PVH],
PVLO, RG.HI, RG.LO, RG.H.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

45

A2SP

C42/C82/C83/C72/C62: Exists if A2FN selects
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects PVHI, PVLO, RG.HI, RG.LO, RG.H.L

46

A2DV

C42/C82/C83/C72/C62: Exists if A2FN selects
DEHI, DELO, DBHI, DBLO, RG.HI, RG.LO,
RGH.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DEHI, DELO, DBHI, DBLO, RG.HI,
RG.LO, RG.H.L

47

A30T

48

A3FN

C82/C83/C72/C42: Exists unconditionally
C62: Exists if OFS3 is set to ALM3

49

A3MD

C82/C83/C72/C42: Exists if A3FN is set to
DTMR, DEHI, DELO, DBHI, DBLO, PVH],
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
PFHB, PFED

C62: Exists if OFS3 s is set to ALM3, or if A3FN
is set to DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGH.L

50

A3HY

C82/C83/C72/C42: Exists if A3FN is set to
DEHI, DELO, DBHI, DBLO, PVHI, PVLO, H.
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Register
Address

Parameter
Notation

C22

C62

C82

C83

C72

C42

R22

Existence Conditions

BK, H.ST, RG.HI, RG. LO, RG.H.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,

51

A3FT

C82/C83/C72/C42: Exists if A3FN is set to
DTMR, DEHI, DELO, DBHI, DBLO, PVH],
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGH.L,

52

A3SP

C82/C83/C72/C42: Exists if A3FN is set to
PVHI, PVLO, RG.HI, RG. LO, RG.H.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set, PVHI, PVLO, RG.HI, RG. LO, RG.H.L,

53

A3DV

C82/C83/C72/C42: Exists if A3FN is set to
DEHI, DELO, DBHI, DBLO, RG.HI, RG. LO,
RGH.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, RG.HI, RG. LO, RG.H.L,

54

A40T

55

A4FN

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5VorA.0.10
C72: Exists if OFS3 selects AL4

56

A4MD

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V,A.1.5V,0or A.0.10 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L, PFHB, PFED

C72: Exists if OFS3 selects AL4 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L, PFHB, PFED

57

A4HY

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
C72: Exists if OFS3 selects AL4 and A4FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,

58

AFT

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGH.L

C72: Exists if OFS3 selects AL4 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGH.L

59

A4SP

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects PVHI, PVLO, RG.HI, RG. LO, RG.H.L,
C72: Exists if OFS3 selects AL4 and A4FN
selects PVHI, PVLO, RG.HI, RG. LO, RG.H.L,

60

A4DV

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V,A1.5VorA.0.10 and A4FN
selects DEHI, DELO, DBHI, DBLO, RG.HI, RG.
LO, RG.H.L

C72: Exists if OFS3 selects AL4 and A4FN
selects DEHI, DELO, DBHI, DBLO, RG.HI, RG.
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Register | Parameter | o) | ooy | ca2 | c3 | c72 | 42 | R22 Existence Conditions
Address Notation

LO,RG.H.L

61 BPL1 V V V V V V V Exists unconditionally

62 BPL2 V V V V V V V Exists unconditionally

63 CJCL \Y \Y \Y V V V V| Exists unconditionally

64 PV64 V V V V V V V| Exists unconditionally

65 SV65 V V V V V V V| Exists unconditionally

66 MV166 V V V V V V V| Exists unconditionally

67 MV267 V V V V V V V| Exists if OUT2 selects COOL

68 TIMER V V V V V V V Exists unconditionally

69 EROR V V V V V V V Exists unconditionally

70 MODE V V V V V V V Exists unconditionally

71 PROG71 \Y \Y \Y V V V V| Exists unconditionally

72 CMND V V V V V V V Exists unconditionally

73 JOB1 V V V V V V V Exists unconditionally

74 JOB2 V V V V V V V| Exists unconditionally

75 JOB3 V V V V V V V| Exists unconditionally

76 CJCT V V V V V V V| Exists unconditionally

77 ADLO V V V V V V V| Exists unconditionally

78 ADHI V V V V V V V Exists unconditionally

79 RTDL V V V V V V V Exists unconditionally

80 RTDH V V V V V V V Exists unconditionally

81 CJLO \Y \Y \Y V V V V| Exists unconditionally

82 CJHI V V V V V V V Exists unconditionally

83 V1L V V V V V V V Exists unconditionally

84 V1G V V V V V V V| Exists unconditionally

85 MA1L V V V V V V V| Exists unconditionally

86 MA1G V V V V V V V| Exists unconditionally

87 V2L V V V V Exists if OFS1 does not select NONE and OFS2

88 V2G V V V V does not select NONE and OFS3 does not

89 MA2L V V V V select NONE
Exists if OFS1 does not select NONE and OFS2

90 MA2G \Y V V V does not select NONE and OFS3 does not
select NONE

91 PL1L v v v V V V v L

2 BLIH v v v v v v v Exists if PB1# 0

gi Ell_-gll-l x x x x x x x Exists if OUT2 selects COOL

95 SEL1 V V V \ V V V Exists unconditionally

96 SEL2 V V V V V V V| Exists unconditionally

97 SEL3 V V V V V V V| Exists unconditionally

98 SEL4 V V V V V V V| Exists unconditionally

99 SEL5 V V V V V V V| Exists unconditionally

100 SEL6 V V V V V V V Exists unconditionally

101 SEL7 V V V V V V V Exists unconditionally

102 SEL8 V V V \ V V V Exists unconditionally

103 OFS1 \Y \Y \Y V V V V| Exists unconditionally

104 OFS2 \Y \Y \Y V V V V| Exists unconditionally

105 OFS3 \Y \Y V V V Exists unconditionally

106 RETY v v V V \ \ V| C42/C82/C83: Exists if OFS3 selects 4-20, 0-

107 RELO v v v V V V vV | 20,0-5V, 1-5V, 0-10, A.4.20, A.0.20, A.0.5V,
A.1.5V, 0rA.0.10
C72/C62: Exists if OFS3 selects 4-20, 0-20, 0-

108 REHI \Y \Y \Y V V V vV | 5V,1-5V,0-10
C22/R22: Exists if OFS2 selects 4-20, 0-20, 0-
5V, 1-5V, 0-10

109 ADDR v v v V V V v

110 BAUD v v v V \ \ V| Exists if OFS1 selects RS-485

111 DATA V V V V V V V
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Register | Parameter | o) | ooy | ca2 | c3 | c72 | 42 | R22 Existence Conditions
Address Notation

112 PARI V V V V V V V

113 STOP V V V V V V V
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2

14 CTIR VoL VL VYV VY e Exists if OFS2 selects CT1.2
C22/R22: Exists if OFS1 select CT1
C42/C82/C83/CT72: Exists if OFS2 selects
CT1.2

15 CT2R v v v v v v C62: Exists if OFS2 selects El. CT or CT1.2
R22: Exists if OFS2 selects CT2
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2
C62: Exists if OFS2 selects EI. CT or CT1.2

116 HBEN Vo VvV Ve Ve VY e9: Exists if OFS selects CT1
R22: Exists if OFS1 selects CT1 or OFS2
selects CT2

117 HBHY V V V V V V V| Exists if HBEN is exist and HBEN selects ON

118 HB1T V V V V V V V | Exists if CT1R exists and HBEN selects ON

119 HB2T v v V V V V | Exists if CT2R exists and HBEN selects ON
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2
C62: Exists if OFS2 selects El. CT or CT1.2

120 HSEN VoLV VeV Ve VY 6o Exists if OFSH selects CT1
R22: Exists if OFS1 selects CT1 or OFS2
selects CT2

121 HSHY v v v V V V V| Exists if HSEN exists and HSEN selects ON

122 HS1T V V V V V V V Exists if CT1R exists and HSEN selects ON

123 HS2T V V V V V V Exists if CT2R exists and HSEN selects ON

124 RMSP V V V V C42/C82/C83/C72: Exists if OFS1 and OFS2

125 RINL V V V V and OFS3 are not all select "None"

126 RINH V V V V C62/C22/R22: Not exist

127 FILE V V V V V V V| Exists unconditionally

128 PV V V V V V V V| Exists unconditionally

129 SV V V V V V V V| Exists unconditionally

130 MV1 V V V V V V V Exists unconditionally

131 MV2 V V V V V V V | Exists if OUT2 selects COOL

132 PASS \Y \Y \Y V V V V| Exists unconditionally

133 CODE \Y \Y \Y V V V V| Exists unconditionally

134 OFTL V V V V V V V Exists unconditionally

135 OFTH V V V V V V V Exists unconditionally

136 CALO V V V V V V V| Exists unconditionally

137 CAHI V V V V V V V| Exists unconditionally

138

140 PROG \Y \Y \Y V V V V| Exists unconditionally
C42/C82/C83/C72: Exists unconditionally

141 E1FN v v v V V V V | C62: Exists if OFS2 selects EI12 or EICT
C22/R22: Exists if OFS1 selects EI1
C42/C82/C83/CT2: Exists unconditionally

142 E2FN v v V V V V | C62: Exists if OFS2 selects EI12
R22: Exists if OFS2 selects EI2

143 E3FN V V V

144 E4FN V V V C42/C82/C83: Exists unconditionally

145 E5FN V V V C72/C62/C22/R22: Not exist

146 E6FN V V V

147 A1DL V V V Exists if OUT2 selects AL1 or RAL1
C42/C82/C83/CT72/C62: Exists unconditionally

148 A2DL v VoV V.| V| c22iR22: Exist if OFS2 selects AL2

149 A3DL V V V C42/C82/C83/CT72: Exists unconditionally
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Register | Parameter | o) | ooy | ca2 | c3 | c72 | 42 | R22 Existence Conditions
Address Notation
C62: Exists if OFS3 selects ALM3
C42/C82/C83: Exists if OFS3 selects A.4.20,
150 A4DL v V V V A.0.20, A.0.5V, A.1.5V or A.0.10
C72: Exists if OFS3 selects AL4
151 SFT V V V V V V V| Exists unconditionally
152 SFL1 V V V V V V V Exists if SFT does not select OFF
153 SFL2 V v v V V V v Exists if SFT does not select OFF
154 SFTH V V V V V V v Exists if SFT does not select OFF
155 SFTR V V V V V V V Exists if SFT does not select OFF
156
157
158
159
160
C42/C82/C83/CT2: Exists unconditionally
161 PROF VIV Y Y C62/C22/R22: Not exist
162 RUN V V V V
163 RMPU V V V V
164 STAR V V V V
165 END V V V V
166 PFR V V V V
167 HBLO v v v v C42/C82/C83/CT2: Exists if PROF#£0
168 HBHI VIV IV IV C62/C22/R22: Not exist
169 HBT V V V V )
170 CYCL V V V V
171 CYCR V V V V
172 STEP V V V V
173 TIMR V V V V
174 STAT V V V V
175 TSP1 V V V V
176 RPT1 V V V V
177 SKT1 V V V V
178 TSP2 V V V V
179 RPT2 V V V V e
180 SKT2 v v v v g?)fl;:82lC83/C72. Exists if PROF selects 1 or
181 TSP3 V V V V ] .
182 RPT3 v v v v C62/C22/R22: Not exist
183 SKT3 V V V V
184 TSP4 V V V V
185 RPT4 V V V V
186 SKT4 V V V V
187 TSP5 V V V V
188 RPT5 V V V V
189 SKT5 V V V V C42/C82/C83/CT2: Exists if PROF selects 2 or
190 TSP6 V V V V 3or7
191 RPT6 V V V V C62/C22/R22: Not exist
192 SKT6 V V V V
193 TSP7 V V V V
194 RPT7 V V V V
195 SKT7 V V V V C42/C82/C83/C72: Exists if PROF selects 2 or
196 TSP8 V V V V 3or7
197 RPT8 V V V V C62/C22/R22: Not exist
198 SKT8 V V V V
199 TSP9 V V V V
200 RPT9 V V V V C42/C82/C83/C72: Exists if PROF selects 4 or
201 SKT9 V V V V 6or7
202 TSPA V V V V C62/C22/R22: Not exist
203 RPTA V V V V
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Register | Parameter | ¢,y | c6y | cgy | cg3 | C72 | C42 | R22 Existence Conditions
Address Notation
204 SKTA v v v v
205 TSPB v v v v
206 RPTB v v v v
207 SKTB v v v v
208 TSPC v v v v
209 RPTC v v v v
210 SKTC v v v v
211 TSPD v v v v
212 RPTD v v v v
213 SKTD v v v v
214 TSPE v v v v
212 gﬂg x x x x ggl;’:BZIC83IC72: Exists if PROF selects 5 or
217 TSPF v v v v . .
218 RPTF v v v v C62/C22/R22: Not exist
219 SKTF v v v v
220 TSPG v v v v
221 RPTG v v v v
222 SKTG v v v v
1- 2 Parameter Availability
1.9 Parameters Description
Scale
II\Q" oqbus Parameter Parameter Default DELE (Unsigned 16 Bit
egister Notati Descripti Range Val Access Data)
Address otation escription alue Type :
y Low High |
. Low: SP1L 25.0°C
0 SP1 Set Point 1 High: SP1H (77.0°F) RIW -19999 | 45536
: Low: SP1L 100.0°C
1 SP2 Set Point 2 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
2 SP3 Set Point 3 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
3 SP4 Set Point 4 High: SP1H (212.0°F) RIW -19999 | 45536
: Low: SP1L 100.0°C
4 SP5 Set Point 5 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
5 SP6 Set Point 6 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
6 SP7 Set Point 7 High: SP1H (212.0°F) RIW -19999 | 45536
Dwell timer
output time Low: 0.0
7 DTMR (Minutes: High: 4553.0 0.0 RIW 19999 | 45536
Seconds)
0 J_tC: J type Thermocouple
1 K_tC: K type Thermocouple
2t _tC: T type Thermocouple
3 E_tC: E type Thermocouple
4 b_tC: B type Thermocouple
5 R_tC: R type Thermocouple
Input sensor | 6 S_tC: S type Thermocouple
8 INPT selection 7 N_tC: N type Thermocouple L RW 0 65535
8 L_tC: L type Thermocouple
9 U_tC: U type Thermocouple
10 P_tC: P type Thermocouple
11 C_tC: C type Thermocouple
12 d_tC: D type Thermocouple
13 Pt. dN: PT100 Q DIN curve
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Modbus

Data

Scale

. Parameter Parameter Default (Unsigned 16 Bit
Register Notati Descripti Range Val Access Data)
Address otation escription alue Type ata)

y Low High |
14 Pt.JS: PT100 Q JIS curve
15 4-20: 4-20mA linear current
16 0-20: 0-20mA linear current
17 0-5V: 0-5VDC linear voltage
18 1-5V: 1-5VDC linear voltage
19 0-10: 0-10VDC linear voltage
20 0-50: 0-50mVDC linear
voltage
21 LJtC: Land and Jewel
thermocouple
; 0 oC: °C unit
9 UNIT '”ﬁ”t t‘.‘“'t 1 oF: °F unit 0 RIW 0 | 65535
seiection 2 Pu: Process unit
0 No. dP: No decimal point
Decimal point | 1 1-dP: 1 decimal digit
10 DP selection | 2 2-dP: 2 decimal digits L RW 0 | 655
3 3-dP: 3 decimal digits
Input low scale | Low: -19999 -17.8°C
11 INLO value High: 45535 (0.0°F) R/W -19999 | 45536
Input high scale | Low: INLO+1 93.3°C
12 INHI value High: 45536 (000°F) | RW | 19999 1 45536
Low limit of set | Low: -19999 -17.8°C
13 SP1L point value High :45536 (0.0°F) R/W -19999 | 45536
High limit of set | Low: SP1L 537.8°C
14 SP1H point value | High: 45536 (10000°F) | W | -19999 | 45536
0 0: 0 second time constant
1 0.2: 0.2 second time constant
2 0.5: 0.5 second time constant
; : 3 1: 1 second time constant
Filter damping )
. 4 2: 2 second time constant
15 FILT time cc;n\j,tant of 5 5 5 second fime constant 2 RIW 0 65535
6 10: 10 second time constant
7 20: 20 second time constant
8 30: 30 second time constant
9 60: 60 second time constant
0 None: No Display
1 MV1: Display MV1 (66/130)
MV/TIME
; 2 MV2: Display MV2(67/131)
16 DISP dllspltgy 3 HMR: Display Time (68) 1 RIW 0 65535
selection 4 PRoF: display STAT (162) if
have profile function
Proportional | Low: 0.0 40.0°C
17 PB band value | High: 500.0°C (200.0°F) (720°F) | RW 0 | 6593
Integral time | Low: 0
18 Tl value High: 3600 sec 60 RIW 0 65535
Derivative time | Low: 0.0
19 D value High: 360.0 sec 15 R/W 0 65535
0 REVR: Reverse (heating)
Output 1 control action
20 ouTH function | 1 dIRE Direct (cooling) control 0 RIW 0 | 6593
action
0 RELY: Relay output
; 1 8Srd: Solid state relay drive
21 01TY O”tp‘:t 1signal | o out 0 RIW 0 | 65535
ype 2 4-20: 4-20mA linear current
3 0-20: 0-20mA linear current
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Scale

II\Q" od_bus Parameter Parameter Default DELE (Unsigned 16 Bit
egister Notati Descrinti Range Val Access Data)
Address otation escription alue Tvpe :
yp Low High |
4 0-5V: 0-5VDC linear voltage
5 1-5V: 1-5VDC linear voltage
6 0-10: 0-10VDC linear voltage
Select BPLS (Bumpless
0 f transfer), or 0.0 ~ 100.0 % to
utput 1 failure | continue output 1 control function
22 O1FT transfer mode | if the sensor fails, or 0 RIW -19999 | 45536
select OFF (0) or ON (1) for ON-
OFF control
Output 1 ON- . . .
Low: 0.1°C (0.2°F) 0.1°C
23 O1HY OFF control | | oh: 50.0°C (90.0°F) (0.2°F) RIW 0 65535
hysteresis
Output 1 cycle | Low: 0.1
24 CYC1 time High: 90.0 sec. 18 RIW 0 65535
Offset value for | Low: 0
25 OFST P control High: 100.0 % 25 RW 0 63535
0 NoNE: No Ramp Function
. 1 MINR: Use unit/minute as
26 RAMP | Rampfunction | =00 Rate 0 RIW 0 | 65535
selection 2 HRR: Use unit/hour as Ramp
Rate
27 RR Ramprate | -o% 00 0 RW 0 | 65535
High: 500.0°C (900.0°F)
0 NoNE: Output2 turned off
1 COOL: Cooling PID Function
Outout 2 2 AL1: Alarm 1 Function
28 oUT2 utput 3 rAL1: Reverse Alarm 1 2 RIW 0 | 6553
function .
Function
4 DCPS:DC Transmitter Power
Supply
0 RELY: Relay output
1 8Srd: Solid state relay drive
output
Output 2 signal | 2 4-20: 4-20mA linear current
29 O2TY type 3 0-20: 0-20mA linear current 0 RW 0 65535
4 0-5V: 0-5VDC linear voltage
5 1-5V: 1-5VDC linear voltage
6 0-10: 0-10VDC linear voltage
Select BPLS (Bumpless
Output 2 failure | transfer), or 0.0 ~100.0 % to
30 O2FT transfer mode | continue output 2 control function 0 RIW -19999 | 45536
if the sensor fails
Output 2 cycle | Low: 0.1
31 CYC2 time High: 90.0 sec. 18 RW 0 | 6553
Cooling .
32 CPB proportional ::I(.)W'_so . 100 RIW 0 65535
igh: 300 %
band value
Heating-cooling
dead band Low: - 36.0
33 DB (negative High: 36.0 % 0 R/W 19999 | 45536
value= overlap)
0 NoNE: No alarm function
Alarm 1 1 dtMR: Dwell timer action
34 A1FN function for | 2 dE.HI: Deviation high alarm 2 RIW 0 65535
alarm 1 output | 3 dE.Lo: Deviation low alarm
4 db.HI: Deviation band out of
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Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned 16 Bit
Data)

Low High |

band alarm
5 db.Lo: Deviation band in
band alarm
6 PV.HI: Process value high
alarm
7 PV. Lo: Process value low
alarm
8 H.bK: Heater break alarm
9 H.St. Heater short alarm
12 RG.HI: Range Hi alarm
13 RG.Lo: Range Low alarm
14 RG.H.L: RangeHi-Low alarm
15 PF.Hb: Profile Holdback
alarm
16 PF.Ed: Profile End alarm

35

A1TMD

Alarm 1
operation mode

0 NoRM: Normal alarm action

1 LtCH: Latching alarm action

2 HolLd: Hold alarm action

3 Lt.Ho: Latching & Hold
action

4 SP.Ho: Setpoint holding
alarm

§ LtN.R: Latching None Reset
action

RIW

0 65535

36

ATHY

Alarm 1
Hysteresis
control

Low: 0.1°C
High: 50.0°C(90.0°F)

0.1°C
(0.2°F)

RIW

0 65535

37

ATFT

Alarm 1 failure
transfer mode

0 OFF: Alarm output OFF if the
sensor fails

1 ON: Alarm output ON if the
sensor fails

RIW

0 65535

38

A1SP

Alarm 1 set
point

Low: -19999
High: 45536

100.0 °C
(212.0°F)

RIW

-19999 | 45536

39

A1DV

Alarm 1
deviation value

Low: -19999
High: 45536

10.0 °C
(18.0°F)

RIW

-19999 | 45536

40

A20T

Alarm 2 Output

0 ALM: Alarm 2 output
1 RALM: Reverse Alarm 2
Output

0

RIW

0 65535

41

A2FN

Alarm 2
functions for
alarm 2 output

0 NoNE: No alarm function

1 dtMR: Dwell timer action

2 dE.HI: Deviation high alarm

3 dE.Lo: Deviation low alarm

4 db.HI: Deviation band out of
band alarm

5 db.Lo: Deviation band in
band alarm

6 PV.HI: Process value high
alarm

7 PV.Lo: Process value low
alarm

8 H.bK: Heater break alarm

9 H.St. Heater short alarm

10 E1.C.o: Event Input 1 Control
Alarm Output

11 E2.C.o: Event Input 2 Control
Alarm Output

12 RG.HI: Range Hi alarm

RIW

0 65535
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Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned 16 Bit
Data)

Low High |

13 RG.Lo: Range Low alarm

14 RG.H.L: Range Hi-Low alarm

15 PF.Hb: Profile Holdback
alarm

16 PF.Ed: Profile End alarm

42

A2MD

Alarm 2
operation mode

0 NoRM: Normal alarm action

1 LtCH: Latching alarm action

2 HolLd: Hold alarm action

3 Lt.Ho: Latching & Hold
action

4 SP.Ho: Set point holding
alarm

5 LtN.R: Latching None Reset
action

RIW

0 65535

43

A2HY

Alarm 2
Hysteresis
control

Low: 0.1°C
High: 50.0°C(90.0°F)

0.1°C
(0.2°F)

RIW

0 65535

44

A2FT

Alarm 2 failure
transfer mode

0 OFF: Alarm output OFF if the
sensor fails

1 ON: Alarm output ON if the
sensor fails

RIW

0 65535

45

A2SP

Alarm 2 set
point

Low: -19999
High: 45536

100.0 °C
(212.0°F)

RIW

-19999 | 45536

46

A2DV

Alarm 2
deviation value

Low: -19999
High: 45536

10.0°C
(18.0 °F)

RIW

-19999 | 45536

47

A30T

Alarm 3 output

0 ALM: Alarm 3 output
1 RALM: Reverse Alarm3
Output

0

RIW

0 65535

48

A3FN

Alarm 3
functions for
alarm 3 output

0 NoNE: No alarm function

1 dtMR: Dwell timer action

2 dE.HI: Deviation high alarm

3 dE.Lo: Deviation low alarm

4 db.HI: Deviation band out of
band alarm

5 db.Lo: Deviation band in
band alarm

6 PV.HI: Process value high
alarm

7 PV.Lo: Process value low
alarm

8 H.bK: Heater break alarm

9 H.St. Heater short alarm

10 E1.C.o: Event Input 1 Control
Alarm Output

11 E2.C.o: Event Input 2 Control
Alarm Output

12 RG.HI: Range Hi alarm

13 RG.Lo: Range Low alarm

14 RG.H.L: Range Hi-Low alarm

15 PF.Hb: Profile Holdback
alarm

16 PF.Ed: Profile End alarm

RIW

0 65535

49

A3MD

Alarm 3
operation mode

0 NoRM: Normal alarm action

1 LtCH: Latching alarm action

2 HolLd: Hold alarm action

3 Lt.Ho: Latching & Hold
action

RIW

0 65535
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Modbus

Data

Scale

Reai Parameter Parameter Default (Unsigned 16 Bit
egister Notati D it Range Val Access Data)
Address otation escription alue Tvpe :
yp Low High |
4 SP.Ho: Set point holding
alarm
5 LtN.R: Latching None Reset
action
Alarm 3
. Low: 0.1°C 0.1°C
50 A3HY Hysteresis High: 50.0°C(90.0°F) (0.2°F) RIW 0 65535
control
0 OFF: Alarm output OFF if the
Alarm 3 failure sensor fails
51 ASFT transfer mode | 1 ON: Alarm output ON if the L RW 0 65535
sensor fails
Alarm 3 set Low: -19999 100.0°C
52 A3SP point High: 45536 (120°F) | RW | 19999 | 45536
Alarm 3 Low: -19999 10.0°C
53 A3DV deviation value | High: 45536 (18.0°F) R/W 19999 | 45536
0 ALM: Alarm 4 output
54 A40T Alarm 4 output | 1 RALM: Reverse Alarm 4 0 R/W 0 65535
Output
0 NoNE: No alarm function
1 dtMR: Dwell timer action
2 dE.HI: Deviation high alarm
3 dE.Lo: Deviation low alarm
4 db.HI: Deviation band out of
band alarm
5 db.Lo: Deviation band in
band alarm
Alarm 4 6 ;Z#I: Process value high
55 A4FN function for 7 PV. Lo: Process value low 2 RIW 0 65535
alarm output alarm
8 H.bK: Heater break alarm
9 H.St. Heater short alarm
12 RG.HI: Range Hi alarm
13 RG.Lo: Range Low alarm
14 RG.H.L: Range Hi-Low alarm
15 PF.Hb: Profile Holdback
alarm
16 PF.Ed: Profile End alarm
0 NoRM: Normal alarm action
1 LtCH: Latching alarm action
2 HolLd: Hold alarm action
3 Lt.Ho: Latching & Hold
56 A4MD Alarm 4 action 0 RIW 0 | 65535
operation mode 4 SP.Ho: Setpoint holding
alarm
5 LtN.R: Latching None Reset
action
Alarm 4
. Low: 0.1°C 0.1°C
57 A4HY Hysteresis High: 50.0°C(90.0°F) 0.2°F) RIW 0 65535
control
Alarm 4 failure 0 gef:;of\'faa::': OUtpUt OFF if the
58 A4FT transfer 1 ON: Alarm output ON ifthe 1 RW 0 65535
mode sensor fails
Alarm 4 set Low: -19999 100.0°C
59 A4SP point High: 45536 (212.0°F) RIW -19999 | 45536
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An:di::’:;_ Parameter Parameter Ranae Default AE::ZS (Unsigned 16 Bit
A dg Notation Description g Value T Data)
ress ype Low [ High |
Alarm 4 Low: -19999 10.0 °C
60 A4DV deviation value | High: 45536 (18.0 °F) RIW -19999 | 45536
Bumpless .
61 BPL1 transfer value h?;]%gg N R 0 65535
of MV1 T
Bumpless .
62 BPL2 transfer value h?;]%gg N R 0 65535
of MV2 T
Sense voltage
during cold Low: 0
63 CJCL junction High: 7552 | 7 R 0 65535
calibration low
Low: -19999
64 PV64 Process value N R -19999 | 45536
Current set Low: SP1L
65 SV65 point value High:SPtH | T R -19999 | 45536
Output
0 tow.000 R (R/W,
66 MV1 66 1 AVque High: 100.00 % Manual) 0 65535
(Heating)
Output
0 tow.000 | R (RIW,
67 MV2 67 2 AVque High: 100.00 % Manual) 0 65535
(Cooling)
Remaining time | Low: 0.0
68 TIMER of dwell timer | High:45536 | T R -19999 | 45536
Low: 0
69 EROR Error code Mohessss | T R 0 65535
Operation Low: 0
70 MODE mode & alarm High:6ss35 | T R 0 65535
status
C22:22. XX
C62:62. XX
C82:82. XX
71 PROG71 | Programcode |C83:83.XX | - R 0 65535
C72:72. XX
C42:42. XX
R22:23. XX
Low: 0
72 CMND | Command code Hoh'essss | T RIW 0 65535
Low: 0
73 JOB1 Job code Mohessss | T RIW 0 65535
Low: 0
74 JOB2 Job code Mogh:essss 0 | 7T RIW 0 65535
Low: 0
75 JOB3 Job code Hh:essss | T RIW 0 65535
Cold Junction | Low: -4000
76 CJCT Temperature | High:9000 | T R -19999 | 45536
mV calibration | Low:-1999
7 ADLO low coefficient | High:1999 | T RW -19999 | 45536
mV calibration | Low:-1999
78 ADHI high coefficient | High:1999 | T RIW -19999 | 45536
RTD calibration | Low: -1999
& RTDL low coefficient | High:1999 | T RIW- | 19999 | 45536
RTD calibration | Low: -1999
80 RTDH high coefficient | High:1999 | 77 RIW-| 19999 | 45536
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Scale

Mod_bus Parameter Parameter Default DELE (Unsigned 16 Bit
Register Notati D . Range Val Access Data)
Address otation escription alue Type ata)
y Low High |
Cold junction Low: -5.00
81 CJLO calibratonlow | OW-°°2 | RW | -19999 | 45536
.. High: 40.00
coefficient
Cold junction .
82 CJHI | calibration high | 01999 1 RW | -19999 | 45536
- High: 1999
coefficient
V1 calibration | Low:-1999
83 ViL low coefficient | High:1999 | T RW -19999 | 45536
V1 calibration | Low:-1999
84 VIG | piohcoefficient | Highi1999 | T RW | -19999 | 45536
MA1 calibration | Low: -1999
85 MA1L low coefficient | High:199¢ | 77 R/W -19999 | 45536
MA1 calibration | Low: -1999
86 MA1G high coefficient | High:1999 | RIW -19999 | 45536
V2 calibration | Low:-1999
87 Vel low coefficient | High:1999 | T RIW -19999 | 45536
V2 calibration | Low:-1999
88 V2G| figh coefficient | High:1990 | T RW | -19939 | 45536
MAZ2 calibration | Low: -1999
89 MA2L low coefficient | High:199¢ | 77 R/W -19999 | 45536
MA2 calibration | Low: -1999
%0 MA2G high coefficient | High:199¢ | 77 RIW | 19999 | 45536
Power limit Low: 0
91 PLIL Output low | High:PL1H or 50% 0 RW 0 | 65535
Power limit Low: PL1L
92 PL1H Output? high | High: 100 % 100 RIW 0 65535
Power limit Low: 0
93 PL2L Output? low | High: PL2H or 50% 0 RW 0 | 65535
Power limit Low: PL2L
9 PL2H Output2 high | High: 100 % 100 RW 0 | 6953
0 NoNE: No Parameter
1 dtMR: DTMR
2 dISP: DISP
3 Pb: PB
4TI
5td: TD
6 o1HY: O1HY
7 RR: RR
8 CPb: CPB
9 db: DB
10 ATHY: ATHY
1'st parameter | 11 A1SP: A1SP
95 SEL1 for the user 12 A1dV: A1DV 0 R/W 0 65535
menu 13 A2HY: A2HY
14 A2SP: A2SP
15 A2dV: A2DV
16 A3HY: A3HY
17 A3SP: A3SP
18 A3dV: A3DV
19 A4HY: AAHY
20 A4SP: A4SP
21 A4dV: AdDV
22 PL1L: PL1L
23 PL1H: PL1H
24 PL2L: PL2L
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II\: od_bus Parameter Parameter Default DELE (Unsigned 16 Bit
egister Notati Descrinti Range Val Access Data)
Address otation escription alue Tvpe :
yp Low High |
25 PL2H: PL2H
26 OFTL: OFTL
27 OFTH: OFTH
28 CALO: CALO
29 CAHI: CAHI
30 A1DL: A1DL
31 A2DL: A2DL
32 A3DL: A3DL
33 A4DL: AADL
34 UNIT: UNIT
2'nd parameter
96 SEL2 forthe user | Same as SEL1 0 RIW 0 65535
menu
3'rd parameter
97 SEL3 for the user | Same as SEL1 0 RW 0 65535
menu
4'th parameter
98 SEL4 forthe user | Same as SEL1 0 RW 0 65535
menu
5'th parameter
99 SEL5 forthe user | Same as SEL1 0 RW 0 65535
menu
6'th parameter
100 SEL6 forthe user | Same as SEL1 0 RIW 0 65535
menu
7'th parameter
101 SEL7 forthe user | Same as SEL1 0 RIW 0 65535
menu
8'th parameter
102 SEL8 forthe user | Same as SEL1 0 RIW 0 65535
menu
C82/C83/C72/C42:
0 NoNE: Not selected
1 R485: RS-485 with unsigned
integer data on Modbus and
Remote SP
2 S16b:RS485 with signed
integer data on Modbus and
Remote SP
C62:
0 NoNE: Not selected
. 1 R485: RS-485 with unsigned
103 OFS1 Option 1 integer data on Modbus 0 RIW 0 65535
2 S16b: RS485 with signed
integer data on Modbus
C22/R22:
0 NoNE: Not selected
1 R485: RS-485 with unsigned
integer data on Modbus
2 EI1: Event 1 input
3 CT1:CT 1input
4 S16b: RS485 with signed
integer data on Modbus
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Data
Access

Type

Scale

(Unsigned

Data)

16 Bit

Low

High |

104

OFS2

Option 2

C82/C83/CT72/C42:

0
1

2

NoNE: Not selected

CT1: CT1 input and Remote
SP

CT1.2: CT1, CT2 inputs and
Remote SP

C62:

-~ o

N

NoNE: Not selected

El1.2: Event input 1 and
Event input 2

El. CT: Eventinput 1 and
CT2 input

CT1.2: CT1 and CT2 inputs

C22:

0.NoNE: No selected
1.4-20: 4-20mA retransmission

output

2. 0-20: 0-20mA

retransmission output

3. 0-5V: 0-5V retransmission

output

4. 1-5V: 1-5V retransmission

output

5. 0-10: 0-10 retransmission

output

6.AL2: Alarm 2 output

R22:

0.NoNE: No selected
1.4-20: 4-20mA retransmission

output

2. 0-20: 0-20mA

retransmission output

3. 0-5V: 0-5V retransmission

output

4. 1-5V: 1-5V retransmission

output

5. 0-10: 0-10 retransmission

output

6.AL2: Alarm 2 output
7.EI12: Event2 Input
8.CT2:CT2 Input

RIW

65535

105

OFS3

Option 3

0
1

2

C82/C83/C42:

NoNE: Not selected

4-20: 4-20mA retransmission
output and Remote SP

0-20: 0-20mA retransmission
output and Remote SP

0-5V: 0-5VDC retransmission
output and Remote SP

1-5V: 1-5VDC retransmission

RIW

65535
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Mod_bus Parameter Parameter Default DELE (Unsigned 16 Bit
Register Range Access
Value Data)
Address

Notation Description T
YP " Low | High |

output and Remote SP

5 0-10: 0-10VDC
retransmission output and
Remote SP

6 A.4.20: Alarm 4, 4-20mA
retransmission output and
Remote SP

7 A.0.20: Alarm 4, 0-20mA
retransmission output and
Remote SP

8 A.0.5V: Alarm 4,0-5V
retransmission output and
Remote SP

9 A.1.5V: Alarm 4,1-5V
retransmission output and
Remote SP

10 A.0.10: Alarm 4, 0-10V
retransmission output and
Remote SP

C72;

NoNE: Not selected

4-20: 4-20mA retransmission
output and Remote SP

0-20: 0-20mA retransmission
output and Remote SP

0-5V: 0-5VDC retransmission
output and Remote SP

1-5V: 1-5VDC retransmission
output and Remote SP

5 0-10V: 0-10VDC
retransmission output and
Remote SP

AL4: Alarm 4 Output

N - o

w

=N

»

(]

62:
NoNE: Not selected
4-20: 4-20mA retransmission
output
0-20: 0-20mA retransmission
output
3 0-5V: 0-5VDC retransmission
output
4 1-5V: 1-5VDC retransmission
output
5 0-10: 0-10VDC
retransmission output
6 AL3: Alarm 3 output

- O

N

0 RE.PV :Retransmit process
Retransmission value

106 RETY type 1 RE.SP: Retransmit set point

value

0 RIW 0 65535

Retransmission Low: -19999 0.0°C

107 RELO low High: 45536 (32.0°F) R/W -19999 | 45536
scale value
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Mod_bus Parameter Parameter Default DELE (Unsigned 16 Bit
Register Notati D . Range Val Access Data)
Address otation escription alue Type ata)
Low High |
Retransmission
) Low: -19999 100.0 °C
108 REHI high High: 45536 (212.0 °F) R/W -19999 | 45536
scale value
Address
assignmentof | Low:1 |
109 ADDR digital High: 255 R/W 0 65535
communication
0 2K4: 2.4 Kbits/s baud rate
1 4K8: 4.8 Kbits/s baud rate
2 9K6: 9.6 Kbits/s baud rate
3 14K4: 14 4 Kbits/s baud rate
Baud rate of
- 4 19K2: 19.2 Kbits/s baud rate
110 BAUD digital | 5 28Ks: 28.8 Kbits/s baud rate 2 RIW 0 | 65535
communication | g 3g4: 38 4 Kbits/s baud rate
7 57K6: 57.6 Kbits/s baud rate
8 115K: 115.2 Kbits/s baud
rate
Data bit count
. 0 7blt: 7 data bits
11 DATA of digital 1 8bIt8 data bits 1 RIW 0 65535
communication
The parity bitof | 0 EVEN: Even Parity
112 PARI digital 1 0dd: Odd parity 0 R/W 0 65535
communication | 2 NoNE: No parity bit
Stop bit count .
.- 0 1blt: One stop bit
113 STOP of digital 1 2bIt: Two stop bits 0 RIW 0 65535
communication
Reading of CT | Low: 0.0
114 CT1R 1 High: 150.0 0.0 R 0 65535
Reading of CT | Low: 0.0
115 CT2R 9 High: 150.0 0.0 R 0 65535
Enable Heater
116 HBEN break I 0 RIW 0 65535
. 1 oN:On
detection
Heater break | Low: 0.1
117 HBHY hysteresis High: 50.0 0.1 R/W 0 65535
Triple point .
118 HB1T currentfor | oW 00 0.0 RIW 0 | 65535
High: 120.0
heater break 1
Triple point .
119 HB2T currentfor | oW 00 0.0 RIW 0 | 65535
High: 120.0
heater break 2
Enable Heater
120 HSEN short 0 ofF:Off 0 RIW 0 65535
. 1 oN:On
detection
Heater short | Low: 0.1
121 HSHY hysteresis High: 50.0 0.1 R/W 0 65535
Triple point .
122 HS1T currentfor | oW 00 50.0 RIW 0 | 65535
High: 120.0
heater short 1
Triple point Low: 0.0
123 HS2T current for o 50.0 RIW 0 65535
High: 120.0
heater short 2
124 RMSP Remote SP 0 None: No Remote SP 0 R/W 0 65535
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An:di::’; Parameter Parameter Ranae Default AE:::s (Unsigned 16 Bit
A dg Notation Description g Value T Data)
ress YP® ""Low [ High |
type 1 4-20: 4-20mA Remote SP
2 0-20: 0-20mA Remote SP
3 0-5V: 0-5VDC Remote SP
4 1-5V: 1-5VDC Remote SP
5 0-10: 0-10VDC Remote SP
Remote SP
Low: -19999 -17.8°C
125 RINL InputvI:I\:JvescaIe High: RINH-50 (0.0°F) RW | -19999 | 45536
Remote SP
. Low: RINL+50 93.3°C
126 RINH Inputg?uhescale High: 45536 (200.0°F) RIW -19999 | 45536
. 0 dFLt: Default Menu
127 FILE gelfa”t'.t File 1 Ld.Us: Load User Setting 0 RIW 0 | 65535
election 2 St.Us: Store User Setting
Low: -19999
128 PV Process value T R -19999 | 45536
Current set Low: SP1L
129 SV point value High: SPAH | T R -19999 | 45536
R
Output 1
Low: 0.00 (RIW,
130 MV1 a‘I)e(;C(eHn;g?ﬁ ) |Hentoooo T manual | 0 | 8%
val Ing mode)
R
Output 2
Low: 0.00 (RIW,
131 Mv2 Vaﬁﬁécg‘giﬁﬁ R manual | O | 89%%
9 mode)
Low: 0
132 PASS Password entry High: 9999 0 RIW 0 65535
Security code | Low: 0
for High: 9999
133 CODE parameter Refer Chapter 3.1 for more 0 RW 0 65535
protection details
Offset value for Low: -1999
134 OFTL low point HigH' 1999 0 RW -19999 | 45536
calibration '
Offset value for Low: -1999
135 OFTH high point HigH- 1999 0 RIW -19999 | 45536
calibration '
Input signal
value during | Low:-19999
136 CALO low point High: CAHI-1 0 RW -19999 | 45536
calibration
Input signal
value during | Low: CALO+1
137 CAHI high point High: 45536 1000 RW -19999 | 45536
calibration
138 Reserved
139 Reserved
140 PROG Program code | SameasPROG71 | = - R 0 65535
0 NoNE: none
. 1 SP2: SP2 activated to
141 E1FN Evf”t '?p”t 1 replace SP1 0 RIW 0 | 65535
unction 2 rS.A1: Reset alarm 1 output
3 rS.A2: Reset alarm 2 output
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Modbus
Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale

(Unsigned 16 Bit

Data)

Low

High |

4 rS.A3: Reset alarm 3 output

rS.A4: Reset alarm 4 output

rS.Ao: Reset all alarm

outputs

CA.LH: Cancel alarm latch

d.o1: Disable output 1

d.o2: Disable output 2

10 d.012: Disable output 1 & 2

11 LoCK: Lock all parameters
and Read-only
communication

12 AU.MA: Switch Auto and
Manual control mode

13 F.tra: Failure Transfer

14 AL.oN: El Control Alarm
Output

o o

© oo~

142

E2FN

Eventinput 2
function

1 SP3: SP3 activated to
replace SP1
Others: Same as E1FN

RIW

65535

143

E3FN

Eventinput 3
function

0 NoNE: none

1 SP4: SP4 activated to

replace SP1

rS.A1: Reset alarm 1 output

rS.A2: Reset alarm 2 output

rS.A3: Reset alarm 3 output

rS.A4: Reset alarm 4 output

rS.Ao: Reset all alarm

outputs

CA.LH: Cancel alarm latch

d.o1: Disable output 1

d.o2: Disable output 2

10 d.012: Disable output 1& 2

11 LoCK: Lock all parameters
and Read-only
communication

12 AU.MA: Switch Auto and
Manual control mode

13 F.tra: Failure Transfer

15 StAR: Run profile as
RUN=STAR

16 CoNt Run Profile as
RUN=CONT

17 PV: Run Profile as RUN=PV

18 HoLd: Run Profile as
RUN=HOLD

19 StoP: Run Profile as
RUN=STOP

o bh,wWhN

© oo~

RIW

65535

144

E4FN

Eventinput 4
function

1 SP5: SP5 activated to
replace SP1
Others: Same as E3FN

RIW

65535

145

ESFN

Eventinput 5
function

0 NoNE: none

1 SP6: SP6 activated to
replace SP1

rS.A1: Reset alarm 1 output
rS.A2: Reset alarm 2 output
rS.A3: Reset alarm 3 output
rS.A4: Reset alarm 4 output
rS.Ao: Reset all alarm

o, wWN

RIW

65535
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Scale

II\: od_bus Parameter Parameter Default DELE (Unsigned 16 Bit
egister Notati Descrinti Range Val Access Data)
Address otation escription alue Type ata) _
Low High |
outputs
7 CA.LH: Cancel alarm latch
8 d.o7: Disable output 1
9 d.o2: Disable output 2
10 d.012: Disable output 1& 2
11 LoCK: Lock all parameters
and Read-only
communication
12 AU.MA: Switch Auto and
Manual control mode
13 F.tra: Failure Transfer
; 1 SP7: SP7 activated to
146 E6FN | Cventinput® replace SP1 0 RIW 0 | 65535
function Others: Same as E5FN
Alarm 1 Delay | OFF: OFF
147 A1DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 2 Delay | OFF: OFF
148 A2DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 3 Delay | OFF: OFF
149 A3DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 4 Delay | OFF: OFF
150 A4DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) | High:99.59
Soft Start Time
151 SFT (Hours: | pow 29.90(0FF) 00.00 RIW 0 | 6553
. igh:99.59
Minutes)
Soft Start
152 SFL1 | PowerLimitfor | o 24 0 RIW 0 | 65535
igh: PL1H
Output 1
Soft Start
153 SFL2 Power Limit for ::I(.)W'_PLZL 0 RIW 0 65535
igh: PL2H
Output 2
Soft Start Low; -19999 100.0 °C
154 SFTH Threshold | High:45536 (120°F) | RW | -19999 | 49536
Soft Start Timer
155 SFTR (Hours: | o 2090 00.00 R 0 | 6553
. igh:99.59
Minutes)
156 Reserved
157 Reserved
158 Reserved
159 Reserved
160 Reserved
0 NoNE: Not uses.
1 1--4:Uses steps 1t0 4
2 5--8:Usessteps 5108
' . 3 1--8:Uses steps 110 8
161 PROF Profile selection 4 9-12: Uses steps 910 12 0 RIW 0 65535
5 1316: Uses steps 1310 16
6 9-16: Uses steps 9to 16
7 1-16: Uses steps 1to 16
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Scale

Mod_bus Parameter Parameter Default DELE (Unsigned 16 Bit
Register Notati Descripti Range Val Access Data)
Address otation escription alue Type ata)
y Low High |
0  StAR: Start to run profile
1 CoNt: Continue run profile
Profile run 2 PV: Continue run profile
162 RUN control from current PV 0 RIW 0 65535
3 Hold: Hold profile
4  SToP: Stop profile
Unit for
0  HH.MM: Hours. Minutes
163 RMPU Rargﬂ:oak 1 MM.SS: Minutes. Seconds 0 RW 0 63535
Setpoint value 0 I:I:’VV: Current process value
164 STAR atthestart | “ops. o ioller set ooint 0 RIW 0 65535
of each profile value SP1
Setpoint value ) .
165 END attheend |0  SP1:Controller set point 0 RIW 0 | 6553
) value SP1
of each profile
0 CoNt: Continue profile from
Power fail the last setpoint value
166 PFR recovery 1 PV: Start to run from PV 2 RW 0 65535
2  SP1. Static mode, SP1
Low: 0.1°C
167 HBLO HOIth) ac(l; . High:500.0°C(900.0°F) 0.0 = No 0.0 RIW 0 65535
an low band: NoNE
. Low: 0.1°C
168 HBHI HO'dEaCE Nigh | igh: 500.0°C(900.0°F) 0.0 =No 0.0 RIW 0 | 6553
an high band: NoNE
, Low: 00.00 (Hour. Minute)
169 HBT Holdback time High: 99.59 (Hour. Minute) 00.00 RIW 0 65535
R
epea’; ?umber Low: 1
170 CYCL High: 9999 1 RIW 0 65535
cycles forthe | 40009 = inFi; Infinite
profile
Cycle
remai¥1ing for Low. 1
171 CYCR h High: 9999 1 R 0 65535
€ 10000 = inFi: Infinite
profile
Steps of profile | Bit 0: Ramp/Soak
172 STEP running Bit 1~5: steps from 1 to 16 0 RW 0 65535
Time remaining
for the Low: 00.00
173 TIMR current High: 99.59 00.00 RIW 0 65535
segment
Bit 0: Profile standby, ready to
run profile
Bit 1: Profile running
. Bit 2: Profile holding
174 STAT | Stateofprofile | g 5 proi end 1 R 0 | 6553
running Bit 4: Profile holdback
Bit 5: Ramp up
Bit 6: Ramp down
Bit 7: Soak
Target setpoint | Low: SP1L 100.0°C
175 TSPT | forsegment1 | High: SP1H (120°F) | W | 19999 ) 45536
Ramp time of | Low: 00.00
176 RPT1 segment 1 High: 99.59 00.00 RW 0 65535
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Scale

An:;::’; P;ram.eter Pararpet.er g Default AE::ZS (Unsigned 16 Bit
Address otation | Description Value Type LowData) T
177 SKT1 Ssoezknmf 1°f h?g‘}’:}%%%% 00.00 RIW 0 | ess35
178 | TSP2 | TS Sl | e oo | R | -emeo | ssds
179 RPT2 R:;mm‘fz"f h?;‘{]%%%% 00.00 RIW 0 | 65535
180 SKT2 S:e""gknmf ;f Ll_‘l’l‘gh oy 00.00 RIW 0 | 65535
181 | TSP | e e oo | R | -teseo | s
182 RPT3 R:(Tgmwf;f h?;‘{]%%%% 00.00 RIW 0| 65535
183 SKT3 S:e""gknmf gf h?;‘{]%%%% 00.00 RIW 0 | 65535
184 | TsP4 Tf(f:gsztgsnfteﬂ?zt ot SPHH ion | RW | -1eeoe | 4ss
185 RPT4 Rsagm:f 4°f h‘l’;]%%%% 00.00 RIW 0 | ess35
186 SKT4 Ssoezknmf f h?;‘{]%%%% 00.00 RIW 0 | 65535
7 | Tops | Terelseban [Low SPiL pian | R | 109 | e
188 RPT5 R:;}%L?f;f h?&%%%% 00.00 RIW 0| 65535
189 SKT5 Ssoeagknmf 5°f h‘l’;]%%%% 00.00 RIW 0| 65535
190 | TSP6 szﬁiitgsnfteﬂ?gt ot SPtH oo | R | e | s
191 RPT6 R:;?nma;f h?g‘}’:}%%%% 00.00 RIW 0 | 65535
192 SKT6 Ssoeagknmf é’f h‘l’;]%%%% 00.00 RIW 0| 65535
193 | TSPT | i Sl | ke graon | RV | 199 | 4o
194 RPT7 R:;m:&"f h?;‘{]%%%% 00.00 RIW 0 | 65535
195 SKT7 S:e""gknmf ;’f h?;‘{]%%%% 00.00 RIW 0 | 65535
196 | TSPB | ot Pl | o e oo | R | -eseo | ssds
197 RPT8 R:;}%]meg"f h?;‘{]%%%% 00.00 RIW 0| 65535
198 | SKT8 S:e""gknmf J ot 89,50 0000 | RW 0 | 6553
199 | TSPO | % Pt | o et praor) | RW | e | 4
200 RPT9 R:;}%i?fgd h‘l’;]%%%% 00.00 RIW 0| 65535
201 SKT9 S:ezknmfgf h?;‘{]%%%% 00.00 RIW 0 | 65535
202 | TSPA I;f:;;fﬁ? 0 | oS paon | RW | 1o | dssds
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An:;::’; Param.eter Pararpet.er g Default AE::ZS (Unsis\‘.l"lr(::l|e16 Bit
Address | Notation Description Value Typs LowData) T
203 | RPTA | T e | s WO RW 0P
204 | SKTA | S eS| Gake WO R0
205 | TSPB | % P | e A e s
206 | RPTB ZZQ&EL’E?? ook G660 0o ) RW |0 8%
207 | SKTB | Sorert | insase WO R0
208 | TSPC | O SeRON | Lo o proo | RW | -9 | 4%
209 | RPTC ZZQ&EL’E?? Hioh: 36,60 0o ) RW | 0 8%
210 | SKTC | SRR ek WO RW 0
211 | TSPD | (S P | s praor) | RW | oo | 4ceds
212 | RPTD R:eg“;;';‘:i;’f Hioh: 38,89 WO R0
213 | SKTD iggﬁm%f oo 96.50 WO R0
214 | TSPE | (A S | L ap R
215 | RPTE '113&22?‘?? oo G650 W0 RW] 0 e
216 | SKTE iggﬁmf oo 9050 0O RW 0 e
27 | TSPF | % P | s e e
218 | RPTF | ‘el e | o ase 0O AW 0B
219 | SKTF | S eS|k Gase 0o R0
20 | TSPG | crde SeRORL | o et R e s
221 | RPTG ZZQ&EL’E?? High: 36,50 000 | RW |0 | 8
22 | SKTG | St eS|k e WO R0
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2 Installation and Wiring

ASometimes dangerous voltages capable of causing death are present in this instrument. Before
doing the installation or any troubleshooting procedures, the power to the equipment must be switched
off and isolated. Units suspected of being faulty must be disconnected and removed to a properly
equipped workshop for testing and repair. Component replacement and internal adjustments must be
made by a qualified maintenance person only.

ATO minimize the possibility of fire or shock hazards, do not expose this instrument to rain or
excessive moisture.

ADO not use this instrument in areas under hazardous conditions such as excessive shock, vibration,
dirt, moisture, corrosive gases or oil. The ambient temperature of the area should not exceed the
maximum rating specified in the specification

Remove stains from this equipment using a soft, dry cloth. Do not use harsh chemicals, volatile
solvents such as thinner or strong detergents to clean the equipment to avoid deformation.

Alf the equipment is used in a manner not specified by the manufacturer, the protection provided by
the equipment may be impaired.

2.1 Unpacking

Upon receipt of the shipment, remove the controller from the carton and inspect the unit
for shipping damage. If any damage is found, contact your local representative immediately. Note the
model number and serial number for future reference when corresponding with our service center. The
serial number (S/N) is labelled on the box and the housing of the controller.

The controller is designed for indoor use only and is not intended for use in any hazardous area. It
should be kept away from shock, vibration, and electromagnetic fields (such as variable frequency
drives), motors and transformers. It is intended to operate under the following environmental conditions.

Environmental Parameter Specification
Operating Temperature -10°Cto 50 °C
Humidity 0% to 90% RH(Non-condensing)
Altitude 2000 M Maximum

2- 1 Environmental Specification
2.2 Mounting

Make the panel cut out as per the dimensions required by the controller. The dimensions of the different
sizes of this series controller series are given in the following section. Remove the mounting clamps from
the controller and insert the controller into the panel cut out. After inserting the controller into the panel
cut out, re-install the mounting clamps. Gently tighten the clamp screws until the controller is properly
secured into the cutout.
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2.2.1 C22 Dimension

Fecommended panel thickness is 1 to Smm
The torque value of the screw lock must
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2- 1 C22 Dimensions with clamp
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Recommended panel thickness 1s 1 to bmme
The torque value of the screw lock must
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2- 2 C22 Dimension without Clamp
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2.2.2 C62 Dimension

Recommended Paned Thickness 5 1 © Smm

) 48.00
48 x 48 (.20
@0 M -
o0
L
=R —N— =
A - = — — }
WH] ' N i L
\ MounSng Adapéer

2- 3 C62 Dimension with clamp
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Recommendad Fanel Thickness i 1 io bmm
— A
= |
0oo {fgi EEECO
te  pane
000 0 )
g Oa=n
= 0 =0 ;
4800
6.20
48 x 48
.E} =3 E] C'_-] | g

2- 4 C62 Dimension without Clamp
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2.2.3 C82 Dimension

pa— RFecommended Pane! Thickness is 1 o Smm
=) =
[ifii] —- 008
I]I]EIB L= 000

llle=mH=g——Mounting Adapter
i

8580

80.80
108,50

0 O
0 O

2- 5 C82 Dimension with Clamp
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Recommended Pane! Thickness i 1 fo bmm
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2- 6 C82 Dimension without Clamps
2.2.4 C83 Dimension

2- 7 C83 Dimension with Clamps
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2- 8 C83 Dimension without Clamp

2.2.5 C72 Dimension
66.8x66.8

0O 0 a0
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Recommended Panel Thickness i 1 to Smm
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2- 9 C72 Dimension with Clamp
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Recommended Panel Thickness &= 1 0 bnm
e - l_,l" —l
=i = 3 i =
0000 | Uﬂ“ , oo
nooo D[r - iJD gooo
aooo g g O
a0oo g g O
0noo n_’ ) Doss
nooo oonn
|l i II
A = =4 = "18'-' [::I
- 6.30
(2%72

o o000

i

o=

2- 10 C72 Dimension without Clamp
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2.2.6 C42 Dimension

90.8x90.8

Recommended Pansl Thickness i= 1 0 5mm

Mounsng Adapier
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I
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L=ENTTT 1 |
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A8.00

2- 11 C42 Dimension with Clamps
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90.8x50.8
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2- 12 C42 Dimension without Clamp
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2.2.7 R22 Dimension
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2- 13 R22 Dimension
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2.2.8 CT98-1 Dimension

2-43.5 (Mounting hole)
27.840.2
- | Red[] P2 [] Black
] I up
$5, Mmending ot i |
i d) g i 'y | I |
L |
= = Pl*
B " 36,0402 u
Eﬂ_ ° o 41.840.2
"%"Same Polarity
Front view Bottom view
2- 14 CT98-1 Dimension
o .
N
2- 15 CT98-1 Appearance
2.3 Wiring

ASometimes dangerous voltages capable of causing death are present in this instrument. Before
doing the installation or any troubleshooting procedures, the power to the equipment must be switched
off and isolated. Units suspected of being faulty must be disconnected and removed to a properly
equipped workshop for testing and repair. Component replacement and internal adjustments must be
made by a qualified maintenance person only.

The utmost care must be taken to ensure that the maximum voltage rating specified on the label is not
exceeded.

It is recommended that the supply power of these units be protected by fuses or circuit breakers rated at
the lowest value possible

All units should be installed inside a suitably grounded metal enclosure to prevent live parts being
accessible to human hands and metal tools.

All wiring must conform to appropriate standards of good practice and local codes and regulations.
Wiring must be suitable for the voltage, current, wire size (18AWG) and temperature rating of the system.
The tightening torque on the Screw terminals should not exceed 1 N-m (8.9 Lb-in or 10.2 Kg F-cm).
Except Thermocouple Wiring, all other wires used are to be standard copper conductors with the
maximum Gauge not exceeding 18AWG. Before powering on the controller, the equipment ground must
be connected with a minimum of 1.6mm diameter conductor for protective grounding.
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3.0mm min.

2- 16 Lead Terminal for all models except C22

e

7 ——— - g ) Y—
2mm max 'i__
4.5 to 7mm max

2- 17 Lead Terminal for C22

2.3.1 C22 Terminal Connection

050 L N P2/ALA1
3&250r®1 OP1 OP2/ AL2

C / N\ / =N\ 7 \
47-63 + + Retrans.

1 )2 7 e
}

Hz

8VA OJ OJ - | =
i— °\ L°\ V |
PTB PTB PTA v+ TXA TXB AL2 § 4

12| 13| 14 <

'"A LHS-435J
..\-.4"'+

2- 18 C22 Rear Terminal Connection
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2.3.2 C62 Terminal Connection

= XA [ Y
+|1 L " 7|+|op2
ori|l H RS-485 |
—|2 TXB b 8|— ;L
+ -~
|3 g 9
= — |AL2
A 4 10}
-
« - 5|IC+ Hetrans E AL3 L 11
+|°|PTB +
AL -
Ko} o PO \ITI_ 19 ?kc
- —|6|TC- = N2
20
gL LLEY, L
90-250VAC
47-63Hz
10VA
2- 19 C62 Rear Terminal Connection
2.3.3 C82 & C42 Terminal Connection
90-250VAC
47-63Hz
12VA
gl ] NO ™
JEH'l MI: z: } - E'
L2 G N|14
e 27 —
EI3 — Remaote SP —
.4 + + * 29 16
/ — = —
El4 v 30 \
5 mA 17[+
’Elm_._ -1 31 /g:— OP1
e Retrans, | 92 g
="
| . 'l | v 33 }_E‘ + Erpz
8 _li._—b-['_'_——h- 34 ?_zu 1AL
— 35 —! !
"o |v+ 21
A ] CcT1 20 {— AL2
+ 10{PTA =tal L2F 2
®is H .| 38 = i
=1 g R B L% 23
maL_{"T8 XA |39 /6_ i i PYE
B [12Ye-  RS48s  [ L Py
3 "LIPTB TXB .

2- 20 C82 & C42 Rear Terminal Connection
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2.3.4 C83 Terminal Connection

29 9% (0% 09 N L
24123 |22(21/20(19 (18|17 16|15 14 ] 13
oy, o s \_ +J' \._ +J'
ALM3 ALM2 0OP2 OP1 @
or ALM1 90-250VAC,
47-63Hz 12VA
NO ~N..C
0]
25|26127128|29|30]|31(32(33|34|35|36]37|38|39]40
A +.F f
AL4 I—J_mﬂ T L . ¢
4 byl | RS-485
Remote SP Retrans. CT1 — 1 TXA

o
-

i N\ El6 El5 — ——
B B A El4 El3 — _
v j, —
"—IE@JJ 1 f F'z | el
12{11/10] 9 |1 8| 7 |6 |5]|]4]13[2] 1

V= TC+ &
Tc- prg TA Y
PTB

2- 21 C83 Rear Terminal Connection
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2.3.5 C72 Terminal Connection

: 90-250VAC
Remote SP 47-63Hz
+1il\ ! I L [10[*] 12vA
-12L% ¥ ma |20 N |11
-L_§ 21
JEH . Retrans. 22 NG 12
> ™ 238 s
| RE Voo [ e ;—13 +‘:},3:,2
El2 E |+_"1+_' C Q [14-|ALt
* 25 :
, 16| vy | > 26 F']S
AL2
— CT1 —>
E) 7 [P crg |2 T]16|_
_V .B g | T+ —»| 28 = ~
mé PTB TXA 29 f_ -
Ll RS-485

2- 22 C72 Rear Terminal Connection
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2.3.6 R22 Terminal Connection

90-250VAC
47-53HZ OP1
8VA + OP2/AL1
("51 515 9_,5
2["t 16| 10T
Retrans.
 § | IbAckdadodd
1[eo]2
00
o0
oo [cT2]
oo + +
00
AL v
T T
+
00 e |7
27|60 |28 g
A
3 pTA |1+
TXB
i il 1l L oy El1
mVl 4 l¥c-| 8 14H_S'lia_5|CT1
bymg Bl TXA

2- 23 R22 Terminal Connection
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2.4 Power Wiring

The controller is designed to operate at either 11-26VAC/VDC or 90-250VAC depending on power input
option ordered. Check that the installation voltage corresponds with the power rating indicated on the
product label before connecting power to the controller. Near the controller, a fuse and a switch rated at
2A/250VAC should be equipped as shown below.

c82
c22 C83
R22 c62 c42  C72 90~250V AC.47~63Hz
Fuse or
L R e B R o~o—a" o—>  90-28V AC.47~63Hz
. sml b 2A/250VAC =
2 =
W 11~40V DC

2- 24 Power Wiring

AThis equipment is designed for installation in an enclosure which provides adequate protection
against electric shock. The enclosure must be connected to earth ground.

Local requirements regarding electrical installation should be rigidly observed. Consideration should
be given to prevent unauthorized persons from accessing the power terminals.

2.5 Sensor Installation

Proper sensor installation can eliminate many problems in a control system. The probe should be placed
so that it can detect any temperature change with minimal thermal lag. In a process that requires fairly
constant heat output, the probe should be placed close to the heater. In a process where the heat
demand is variable, the probe should be closed to the work area. Some experiments with probe location
are often required to find this optimum position.

In a liquid process, the addition of a stirrer or agitator can help to eliminate thermal lag. Since the
thermocouple is a point measuring device, placing more than one thermocouple in parallel can provide
average temperature readout and produce better results in most air heated processes.

The proper sensor type is also a very important factor to obtain precise measurements. The sensor must
have the correct temperature range to meet the process requirements. In special processes, the sensor
might need to have different requirements such as being leak-proof, ant vibration, antiseptic, etc.
Standard sensor limits of error are £4°F (£ 2°C) or 0.75% of sensed temperature (half that for special)
plus drift caused by improper protection or an over-temperature occurrence. This error is far greater than
controller error and cannot be corrected on the sensor except by proper selection and replacement.
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2.6 Sensor Input Wiring

cz22

V+

11

PTA

10

TC+, PTB
ma+, my+

V-, TC-, PTB

mA-, mVy-

2.7 Control Output Wiring

2.7.1 Output 1

ce2
V+
ve| 3
PTA | 4 RTD G.)
TC+, PTB
mA+, mvV+ 5 4 ¥
V=, TC- PTB | & | i
s L TC mARTD V-
mV
cs2
c83
caz2 c72
V+] 9 V+ W+
PTA | 10 PTA PTA
TC+, PTB TC+, PTB TC+, PTB
mA+, myV+ 1 ma+, mV+ mA-+, mV+
V-, TC-, PTB 12 V-, TC-, PTB V-, TC-, PTB
mA-, mV- mA-, my- mA-, my-
2- 25 Sensor Input Wiring
Cca2
Cce2 ca3
c22 cy2 Cc42 R22
3 1 17 § LOAD —
1207/240V Mains Supplv
4 2 18 6 -

2- 26 Output 1 Relay to Drive Load
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caz2

C62 ca3
c22 Cc72 c42 R22
120Vr240V Mains Supply
000 s
Three Ik "-"E“:' © Thiee
m:’: o o ::r?c o m
:";‘::" —t+o0 © oo o Power
Mo Fuse Breaker
Contactor
2- 27 Output 1 Relay to Drive Contactor
ca2
ce2 cs3
ca22 c72 C42 R22 SSR
3 1 17 5 O+ Of- LOAD |—=
W Rl 120V/240V Mains Supply
4 2 18 | |8 7 I, .
Internal Circuit
r---------- --1
30mA / 5V SV
Pulsed
Voltage

33

DVM

S —— |

[ e e s

2- 28 Output1 Pulsed voltage to Drive SSR
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cs2

ce62 ca3
c22 C72 C42 R22
4
2 B [E{e-20ma, — g
Meodmum Load 500 Ohms —
2- 29 Output 1 Linear Current Control
caz
c62 ca3
c2z2 C72 C42 R22
+
3 1 17 :
0-1ov L0
4 2 18 -
Maximum Load 10K ohms
2- 30 Output 1 Linear Voltage Control
2.7.2 Output 2
cs2
c83
c22 ce2  C42 C72 R22
5 7 19 13 9 LOAD -
5 8 20 14 10 | 120vizdov Mains Su ppll:.r.

2- 31 Output 2 Relay to Drive Load
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caz

ca3
c22 ce2  C42 Cr2 R22
5 7 19 13 9
—
120V240Y Mains Supply
000 -
Thiee o © 3{ o O e
Phase L e Phase
Deita i gfc Heatet
Heates i Porwer
Lo —to © oo o
Na Fuse Breaker
Contactor
2- 32 Output 2 Relay to Drive Contactor
caz2
cB3
c22 ce2 C42 c72 R22
SSR
5 7 19 13 9 @+ O 0ADF—
6 8 55 14 10 = & 120V/240V Mains Supply
Q- Q@ :
Internal Circuit
30mA /5V 5V
Pulsed
Voltage 33 -+
33
TRRAA -
2- 33 Output 2 Pulsed Voltage to Drive SSR
c82
C83
ca2 ce2 C42 Cc72 R22
+
5 7 19 13 9 :
0= 20mi = [Toad
6 8 20 14 10 |4-20mA ;
Mapimum Load 500 Chms —

2- 34 Output 2 Linear Current Control
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cs2

csa3
a2 Cg2 c42 c72 R22
+
5 7 18 13 9 1
Load
6 8 |]20 14 10 0-10V ,
Madmam Load 10KChms =
2- 35 Output 2 Linear Voltage Control
2.8 Alarm Wiring
2.8.1 Alarm 1
ce2
83
c22 ce2 c42 c72 R22
5 7 19 13 9 LOAD —
5 8 20 1 10 120V/240V Mains Sup;:ﬂyr
2- 36 Alarm 1 Output to Drive Load
2.8.2 Alarm 2
caz
caa
ca22 ce2 c42 Ci2 R22
7 9 21 15 | |11 LOAD F—
120W/240V Mains Supply
14 10 22 16 | |12 -
2- 37 Alarm 2 Output to Drive Load
2.8.3 Alarm 3

c82
C83
c62 c42 cr2
19 23 17 LOAD F—
120V/240V Mains Supply
20 24 18 >

2- 38 Alarm 3 Output to Drive Load
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2.8.4 Alarm 4

2.9 Event Input Wiring

c82
C83
c42 C72
25 23 LOAD —
120V/240V Mains Supply
26 24 =

2- 39 Alarm 4 Output to Drive Load

The event input can accept a switch (dry contact) or an open collector signal. The event input function
(EIFN) is activated as the switch is closed or an open collector (or a logic signal) is pulled down.

(C83,C82,C42
1 T
El1 |/
2
El2 /
s Lo
El3
]
4 ]
El4 /
5
El5 |/
6
EI6
7

C72
3
El1 |/
4
El2 /
s L |
C62
17
El1 /
El2 /

2- 40 Event Input Wiring
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2.10 CT Input Wiring

Heafter 1
— T
Heater 2 ca2
T CT72 C33
Heama‘ C62 €22 R22 C42
oy i 2 4 6 16
Heater Power Contactor Qut 1
supply E 1 3 5 15
j al
YK C82
o Wi €22 c83
@ Power supply R22 €72 (62  Ca2
CT98-1 N | 2 11 12 14
Power Input L
‘“ © 1 10 |11 |13
T2 Cri
CT Input CT— 28 38 17 13 12 13
CT1+ la6| | 36| |25] |12 |12] |14
+ CI2 +
27 37 16| €22 R22 R22
C72 €82 (h2
Ca3
c42
2- 41 CT Input Wiring for Single Phase Heater
2.11 RS-485 Data Communication
Cca2
Ca3
cz2 c62 c42 c12 R22
TXA F
12 13 3% 28 14 TXA
TXB I
13 14 40 e 13 | i i X8
TXA
12 13 39 prac] 14
TXB Twisted Pair Cable
13 14 40 0 13 —. 247 Units Maximum
i
12 13 39 20

2.12 Retransmission Wiring

Termination Resistor
22003,0.5W Resistor

2- 42 RS-485 Wiring
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ca2

cas
R22 CH2 C42 Cr2
+
e 1| [® [ 0-20mA '
o0mA < |Load
12 70 33 23 4-20m ]
Maximum Load 500 Ohms
£a2
£a3
R22 62 C42 Crz
+
| |
11 19 34 24
0-1oy LLoad
12 20 33 b —
Maximum Load 10K ohms
2- 43 Retransmission Wiring
2.13 Remote Setpoint Wiring
Ca2
(1
C42 s
+
30 20 410 EDm@
% 4 0 to 20mA
Csz2
ca3
c42 Cr2
+
% i 0to 10V 1

2- 44 Remote SetPoint
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3 Programming

Press [=lfor 5 seconds and release to enter the setup menu. Press and release [=] to
select the desired parameter. The upper display indicates the parameter symbol, and the lower display
indicates the value of the selected parameter.

3.1 User Security

There are two parameters PASS (password) and CODE (security code) which will
control the data security function.

CODE Value | PASS Value Access Rights

0 Any Value All parameters are changeable

1000 =1000 All parameters are changeable
#1000 User menu parameters only changeable

500 =500 All parameters are changeable

#500 All parameters are changeable except calibration menu parameters
9999 =9999 All parameters are changeable
#9999 SP1 to SP7 only changeable
Others =CODE All parameters are changeable
#CODE No parameters can be changed

3- 1 User Access Rights
Note: CODE parameter will not be visible when CODE#PASS except the CODE value 0 and 500.
3.2 Signal Input

INPT: Select the sensor type or signal type for signal input
Range: (Thermocouple) J_tC, K_tC, T_tC, E_tC, B_tC, R_tC, S_tC, N_tC, L_tC, U_tC, P_tC, C_tC,
d_tC, LJtC
(RTD) PT. DN, PT.JS
(Linear) 4-20mA, 0-20mA, 0-5V, 1-5V, 0-10V, 0-50mV
UNIT: Select the processing unit
Range: °C, °F, PU (Process unit). If the unit is neither °C nor °F, then selects PU.
DP: Select the resolution of the process value.
Range: For Thermocouple and RTD Signal NO. DP, 1-DP and For Linear Signal NO. DP, 1- DP,
2-DP, 3-DP
INLO: Select the low scale value for the linear type input.
INHI: Select the high scale value for the linear type input.
How to use INLO and INHI:

If 4-20mA is selected for INPT, let SL represent the low scale of the input signal (i.e. 4
mA), let SH represent the high scale of the input signal (i.e. 20 mA). S represents the current input signal
value; the conversion curve of the process value is shown as follows:

Frocess Value
5

INHI +
SV
INLO$

Ingut Signal

3- 1 Conversion Curve for Linear Type Process Signal
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Formula: PV = INLO + (INHI-INLO) ((S - SL)/ (SH-SL))

Example: A 4 -20mA current loop pressure transducer with a range of 0-15 kg/cm is connected to the
input. The following parameters should be set as follows:

INPT = 4-20, INLO = 0.00, INHI = 15.00, DP = 2-DP

Of course, the user may select a different value for DP to alter the resolution.

3.3 Control Output
There are 4 kinds of control modes can be configured as shown below.

Control Mode OUT1 [ OUT2 | OTHY |[CPB| DB
Heat Only REVR | X A | X | X

Cool Only DRT | X A [ X | X

Heat PID, Cool ON-OFF | REVR | COOL | X X | X
Heat PID, Cool PID REVR | COOL | X 0| O

3- 2 Control Mode

X: Not applicable
O: Adjust to meet process Requirements
A: Required if ON-OFF Control is configured

3.3.1 Heat Only ON-OFF Control

Select REVR for OUT1, Set PB to 0. O1HY is used to adjust the dead band for ON-OFF
control. The output 1 hysteresis (O1HY) setting becomes available when PB = 0. The heat only ON-OFF
control function is shown below.

PV
'

| | | |
| | | |

SPY +—— == 4 -
| | | |
1 : I ! | Dead band = O1HY
| | | |

SP1-O1HY 1 -/~ L
| | | |
4 4 } i -
| | |
OUT1 Action 1 | | 1 Time
A I | | |
| | |
| | |
ON - e S
OFF +-—-— S
-
Time

3- 2 Heat Only ON-OFF Control

ON-OFF control may cause excessive process oscillations even if the hysteresis is set to the smallest
value. If ON-OFF control is set (i.e. PB = 0), Tl, TD, CYC1, OFST, CYC2, CPB, DB will no longer be
applicable and will be hidden. Auto-Tuning mode and Bumpless transfer will also be unavailable.

3.3.2 Heat only P or PD Control

Select REVR for OUT1 set Tl = 0, OFST is used to adjust the controlled offset (manual
reset). If PB #0 then O1HY will be hidden.
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OFST Function: OFST is measured in % with a range of 0 - 100.0 %. When the process is stable, let's
say the process value is lower than the setpoint by 5°C. Let's also say that 20 is used for the PB setting.
In this example, 5°C is 25% of the proportional band (PB).

By increasing the OFST value by 25%, the control output will adjust itself, and the process value will
eventually coincide with the set point.

When using Proportional (P) control (Tl = 0), Auto-Tuning will be unavailable. Refer to “manual tuning "
section for the adjustment of PB and TD. Manual reset (OFST) is usually not practical because the load
may change from time to time; meaning the OFST setting would need to be constantly adjusted. PID
control can avoid this problem.

3.3.3 Heat only PID Control

Select REVR for OUT1. PB and Tl should not be zero. Perform Auto-Tuning for initial
startup, or set PB, Tl and TD using historical values. If the control result is not satisfactory, use manual
or Auto-Tuning to improve the control performance. The unit contains a very clever PID and Fuzzy
algorithm to achieve the set point with a very small overshoot and very quick response to the process if it
is properly tuned.

3.3.4 Cool only Control

ON-OFF control, P (PD) control and PID control can be used for cooling control. Set
OUT1 to DIRT (direct action). The other functions for cooling only are ON-OFF control, cool only P (PD)
control and cool only PID control are same as for heating, except that the output variable (and action) is
reversed.
NOTE: ON-OFF control may result in excessive overshoot and undershoot problems in the process. P
(or PD) control will result in a deviation of the process value from the setpoint. It is recommended to use
PID control for Heat-Cool control to produce a stable and zero offset process value.

3.3.5 Other Setup Required

O1TY, CYC1, 02TY, CYC2, O1FT, O2FT O1TY & O2TY are set per the type of outputs
installed (OUT1 & OUT2) installed. CYC1 & CYC2 are set according to the output 1 type (O1TY) &
output 2 type (O2TY). Generally, if SSRD or SSR is used for O1TY, CYC1 is set to a value of 0.5 - 2
seconds. If a Relay is used for O1TY, CYC1 is set to a value of 10 - 20 seconds. If a linear output is used,
CYC1 is not applicable. The similar conditions are applied for CYC2 selection.

The user can use Auto-Tuning program for initial start-up, or they can directly set the
appropriate values for PB, Tl & TD using the historical records for repeat systems. If the control
behaviors are still inadequate, then manual tuning may be required to improve control.

3.3.6 CPB Programming

The cooling proportional band is measured by % of PB with a range of 50~300. Initially,
set 100% for CPB and examine the cooling effect. If the cooling action should be enhanced, decrease
the CPB value. If the cooling action is too strong, increase the CPB value. The value of CPB is directly
proportional to the PB setting. Its value remains unchanged throughout the Auto-Tuning process.
Adjustment of CPB is related to the cooling media used. If air is used as a cooling media,
set the CPB to 100(%). If the oil is used as the cooling media, set the CPB to 125(%). If water is used as
the cooling media, set the CPB to 250(%).

3.3.7 DB Programming

Adjustment of DB (Dead band) is dependent on system requirements. If a greater dead
band is used, then an unwanted cooling action can be avoided, but an excessive overshoot of the
setpoint will occur. If a smaller dead band (DB) is used, then an excessive overshoot can be minimized,
but an overlapping of the heating and cooling action will occur. The DB setting is adjustable in the range
of -36.0% to 36.0 % of PB.
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A negative DB value will have an overlap where both outputs are active. A positive DB
value has a dead band area where neither output is active.

3.3.8 Output 2 ON-OFF Control (Alarm function)

Output 2 can also be configured as an alarm output. There are 13 kinds of alarm
functions and a Dwell timer (dtMR) that can be selected for output 2. They are dtMR (Dwell Timer), dE.
HI (deviation high alarm), dE. Lo (deviation low alarm), dB. Hi (Out of band alarm), dB. Lo (In-band
Alarm), PV. HI (process value high alarm), PV. LO (process value low alarm), H. bK (Heater Break
Alarm), H. St (Heater Short Alarm), RG. HI (Range high alarm), RG. Lo (Range low alarm), RG.H. L
(Range high low alarm), PF.Hb (Profile Holdback) and PF.Ed (Profile End).

3.4 Soft-Start

The controller has a soft start function to limit the control output on out1 and out2 for a
programmable time SFT or up to a programmed threshold value SFTH. The first of two will terminate
soft-start function and the normal PID control begins. This function is useful for effects such as
suppressing the heater output during equipment startup or lightening the load.

Note: In Profile Version Controllers If PFR is set to other than SP1 then the profile function will continue
with the set parameter during power recovery. If PFR is set to SP1 then the profile will continue to run
with soft start parameters during power recovery.

There are 5 parameters available for the soft-start function. They are as below.

1. SFt: Soft start time. If the SFt #0 then the Soft start function will be enabled. The SFt can be
set in the form of Hour: Minute. The range can be set is 00.00 to 99:59.

2. SFL1: Soft Start output limit for output 1. It can be set from PL1L to PL1H.

3. SFL2: Soft Start output limit for output 2. It can be set from PL2L to PL2H.

4. SFtH: Soft start threshold value. The Soft start will be aborted when the process value is greater
than or equal to  SFtH.

5. SFtR: Soft start time. It will show the remaining time of soft start when it is running.

contral output (MV) My balora saoft stan
[ / ,

output set

zoft start i “ue
value

MY with soft start
LHrilea )
0% Ir -

500 starl

POWET  cat time

QN
3- 3 Soft Start Function
3.5 Alarm

The controller has up to four alarm outputs depending on the controller model. There
are 16 types of alarm functions and one dwell timer that can be selected. There are 4 kinds of alarm
modes (ATMD, A2MD, A3MD, and A4MD) available for each alarm function (A1FN, A2FN, A3FN, and
A4FN). In addition to the alarm output, output 2 can also be configured as an alarm. But output 2 has
only provided 14 different alarm functions or dwell timer available.
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3.5.1 Alarm Types

There are 11 different types of alarms as listed below that the user can assign to
different alarm outputs.

NoNE: No Alarm function

dtMR: Dwell timer

dE. HI: Deviation high alarm

dE. Lo: Deviation low alarm

dB. Hi: Deviation band out of band alarm
dB. Lo: Deviation band in band alarm

PV. HI: Process value high alarm

PV. Lo: Process value low alarm

H. bK: Heater break alarm

9. H. St: Heater short alarm

10. E1.C.o: Event Input 1 Control Alarm Output
11. E2.C.o: Event Input 2 Control Alarm Output
12. RG. HI: Range high alarm

13. RG. Lo: Range low alarm

14. RG.H. L: Range high low alarm

15. PF. Hb: Profile Holdback alarm

16. PF. Ed: Profile End

The dwell timer can be used separately or accompanied with a Ramp. Alarm outputs
can be configured as dwell timers by selecting dtMR for A1FN. If A1TFN is set to DTMR, Alarm 1 will act
as a dwell timer. Similarly, Alarm 2, Alarm3 or Alarm4 will act as dwell timers if A2FN, A3FN, or A4FN is
set to dtMR. When the dwell timer is configured, the parameter DTMR is used for dwell time adjustment.
The time mentioned in DTMR is in the format of minute: seconds. The seconds' value mentioned has the
multiplication factor of 6.

A deviation alarm alerts the user when the process value deviates too far from the set
point. When the process value is higher than SV+AxDV, a deviation high alarm (dE. HI) occurs. The
alarm is off when the process value is lower than SV+AxDV-AxHY.

When the process value is lower than SV+AxDV, a deviation low alarm (dE. Lo)
occurs. The alarm is off when the process value is higher than SV+AxDV+AxHY. The trigger level of a
deviation alarm moves with the setpoint.

A deviation band alarm presets two trigger levels centred on the set point. The two
trigger levels are SV+AxDV and SV-AxDV. When the process value is higher than (SV+AxDV) or lower
than (SV - AxDV), a deviation band out of band alarm (dB. HI) occurs. When the process value is
within the trigger levels, a deviation band in band alarm (dB. Lo) occurs. In the above descriptions, SV
denotes the current setpoint value for the control. This is different from SP1 when the ramp function is
used.

GNooRkLN 2O

A process alarm can set two absolute trigger levels. When the process value is higher
than AxSP, a process high alarm (PV. Hl) occurs. The alarm is off when the process value is lower
than AxSP-AxHY.

When the process value is lower than AxSP, a process low alarm (PV. Lo) occurs.
The alarm is off when the process is higher than AxXSP+AxHY. A process alarm is independent of the set
point.

Heater break detection is enabled by setting A1FN to HBEN. A Heater break alarm (H.
bK) alerts the user when the current measured by CT1 in CT1R is lower than HB1T, or CT2 in CT2R is
lower than HB2T. When the current measured by CT1 in CT1R is higher than HB1T+HBHY and CT2 in
CT2R is lower than HB2T+HBHY, the heater break alarm will be off. The Heater break alarm will be off
when both CT values are in the normal range. This Alarm will function when output1 is in ON condition
only.
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The Heater short detection is enabled by setting A1FN to HSEN. A Heater short alarm
(H. St) alerts the user when the current measured by CT1in CT1R is higher than HS1T, or CT2 in CT2R
is higher than HS2T. When the current measured by CT1 in CT1R is lower than HS1T-HSHY and CT2 in
CT2R is lower than HS2T-HSHY, the heater short alarm will be off. The Heater short alarm will be off
when both CT values are in the normal range. This Alarm will function when output1 is in OFF condition
only.

Note: The Heater break and Heater short alarms will work only with Relay and SSR outputs in output1.

The Alarm outputs can be controlled by Event input1 and Event input 2 by selecting
Event Input 1 Control Alarm Output (E1. C.0.) and Event Input 2 Control Alarm Output (E2. C.0.)
for alarm function A2FN and A3FN. The output will be ON as long as the event input is ON. The output
will go OFF when the input is OFF.

Range alarm will alert the user when the process value reaches the range. When the
process value is equal to SV+AxSP-AxDV or SV+AxSP, a Range hi (RG. HI) alarm will occur. The alarm
is off when the process value is greater than SV+AxSP+AxHY or lower than SV+AxSP-AxDV-AxHY.
Note: The SV+AxSP-AxDV or SV+AxSP can't be less than SV in range high alarm. The AxSP and AxDV
have to be configured according to this condition.

When the process value is equal to SV-AxSP+AxDV or SV-AxSP, a Range low (RG. Lo)
alarm will occur. The alarm is off when the process value is lower than SV-AxSP-AxHY or greater than
SV-AxSP + AxDV + AxHY.

Note: The SV-AxSP+AxDV or SV-AXSP can't be higher than SV in range low alarm. The AxSP and
AxDV have to be configured according to this condition.

The Range Hi-Low alarm (RG.H.L.) will include both Range Hi and Range Low. In the
above description, Ax denotes the respective alarm parameters such as A1, A2, A3, A4.
Note: The AxDV can't be set to less than 0.1 in range alarm.

The Profile Holdback (PF. Hb) alarm will alert the user when the profile is in Holdback
state. The Profile End (PF. Ed) alarm will alert the user when the profile end.

A

SP1 4

— -

Cn 4 Alarm
Off ~—| Reverse Alarm

3- 4 Dwell Timer (dtMR)
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SV+AXDY - f e
SV+AXDV-AxHY - | A

SV - - | ===

-
Time
A .
o — —=r —rns
Off - ——— b i — - Alarm
On - = = — - Reverse Alarm
Off {——— — —
: -
Time
3- 5 Deviation High Alarm (dE.HI)
PV
A
SV+AXDV+AXHY
SV+AxDV A
SV
A
On
Off + — —e= — — — A — ~ Alarm
Oont+—————— — —— 11— — - Reverse Alarm
off + ——— - -
J fe
Time

3- 6 Deviation Low Alarm (dE.Lo)
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Reverse Alarm

SV+AxDV

SV+AxDV-AxHY

SV-AxDV+AxHY

SV-AxDV

ON

OFF
ON

OFF

3- 7 Deviation out of Band Alarm (db.Hl)
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-

ol o o

e T e ol o

-

-

Reverse Alarm

- -

SV+AXDV+AXHY

SV+AxXDV

SV-AxDV-AXHY

OFF
ON

OFF

3- 8 Deviation In-Band Alarm (db.Lo)
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AxSP -
AxXSP-AxHY
A
on {——— =
Oﬁ“—['_ —— — ~ Alarm
on | 1 - T—— — ~ Reverse Alarm
of1——— ———
=
Time
3- 9 Process Value High (PV.Hl)
PV
A
AxSP+AxHY -
AXSP -
e
Time
A
On A
Off {—— e —— Al A
On |— —— =T~ Reverse Alarm
off 4——— —_———
e
Time

3- 10 Process Value Low (PV.Lo)
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CT1R{onCT2R
A

HBIT-HBHY -
(or)

HB2T-HBHY

— — ——— Alarm

Reverse Alarm

CT1R (or) CT2R

A

HS1T+HSHY -
{or)

HS2T+HSHY

Time

3- 11 Heater Break(H.bk)

on -

Off

On
Off -

- Alarm

- - Reverse Alarm

3- 12 Heater Short (H.St)
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Event Input

Ell or El2
A
On-{——-— - ———-
Off I = TR
| ] | P
: : : : Time
A | - | :
on{——- - -
Off _——— — = — —_— Alarm
On ] ~ — — ———— Reverse Alarm
Off-———| = e = ———-
| | 1 | P
Time

3- 13 Event Input Controlled Output (E1.C.o or E2.C.0.)

PV
A
SV+AxSP+AxHY

SV+AXSP -

SV+AxSP-AxDV

SV+AXSP-AxDV-AxHY
SV

A
oHf 1—— — — —o. o
On 4 —_— e el - - Alarm
On - — — - ) — - Reverse Alarm
Off
F -
Time

3- 14 Range High (RG.HI)
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A
S’ﬂf - | - s
SV-AxXSP+AxDV+AXHY - | : —-—1—-
SV-AxSP+AxDV - —r—-
SV-AxSP ! | S
SV-AxSP-AxHY 4 <
T
Time
A
off 1—— - = e =
On {—1—— = - e Alarm
On - —— — - — — 4= - Reverse Alarm
Off 4—— = — —i ==
| | | -
Time
3- 15 Range Low (RG.Lo)
PV
[
SV+AXSP+AxHY +
SV+AXSP -
SV+AXSP-AxDV 4
SV+AXSP-AxDV-AxHY
Sy
SV-AxSP+AxDV+AxHY
SV-AxSP+AxDV
SV-AxSP
SV-AxSP-AxHY -
Time
/
On
Off Alarm
On 1 o = = —— - — — —- Reverse Alarm
Off 1—— — - - - = B e
| | | | | |
TE;'ae

3- 16 Range High Low (RG.H.L)
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3.5.2 Alarm Modes

There are six types of alarm modes available for each alarm function.

Normal alarm

Latching alarm

Holding alarm

Latching/ Holding alarm
Setpoint Holding Alarm
Latching None Reset Alarm

3.5.2.1 Normal Alarm: ALMD = NORM

When a normal alarm is selected, the alarm output is de-energized in the non-alarm
condition and energized in an alarm condition.

3.5.2.2 Latching Alarm: ALMD = LTCH

If a latching alarm is selected, once the alarm output is energized, it will remain
unchanged even if the alarm condition is cleared. The latching alarm can be reset by pressing the
RESET key once the alarm condition is removed.

3.5.2.3 Holding Alarm: ALMD = HOLD

A holding alarm prevents an alarm condition during power-up. This will ignore the alarm
condition for the first time after power on. Afterwards, the alarm performs the same function as a normal
alarm.

3.5.2.4 Latching / Holding Alarm: ALMD = LT. HO

A latching/holding alarm performs both holding and latching functions. The latching
alarm is reset when the RESET key is pressed after the alarm condition is removed.

3.5.2.5 Setpoint Holding Alarm: ALMD = SP. HO

A setpoint holding alarm prevents an alarm from power-up and/or changing set point.
The alarm output is de-energized whenever the setpoint is changed even if it is in an alarm condition.
The alarm reverts to a normal alarm once the alarm condition is removed.

3.5.2.6 Latching None Reset Alarm =Lt N.R

This mode is the same as Latching alarm. But the alarm can’t be reset by the Reset Key
on the controller. The alarm reset can be done only by using an event input alarm reset function.
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3- 17 Process Value High- Normal Alarm
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3.5.3 Alarm Delay

In certain applications during startup, nuisance alarms will be generated before the
process value reaches the set point. To avoid these kinds of nuisance alarms, a time delay for alarms is
available. To enable the time delay for alarms, set the delay time using the A1DL, A2DL, A3DL, and
A4DL parameters. These parameters will avoid the nuisance alarm during the process value reaches the
setpoint.

For example, the process setpoint set to 100. When the process approaching 100 it will
go to 103 and 97. During this time the Hi Alarm will be activated and deactivated continuously. To avoid
these kinds of nuisance alarms the alarm delay function can be used. It will generate the alarm after the
PV is in alarm condition continuously at least for the period configured in alarm delay parameters. The
alarm delay can be configured in minutes and seconds.

3.5.4 Alarm Failure Transfer

Alarm Failure transfer is activated as the unit enters failure mode. The respective Alarm
will go on if ON is set for ATFT, A2FT, A3FT or A4FT and will go off if OFF is set for A1FT, A2FT, A3FT,
or A4FT. The unit will enter failure mode if a sensor break occurs or if the A-D converter fails.

3.6 User Select Menu Configuration

Conventional controllers are designed with parameters in a fixed order.
If the user needs a friendlier menu operation to suit their application, most conventional controllers do not
offer a solution. The C series controllers have the flexibility for the user to select those parameters which
are most significant and put these parameters in an easy access USER menu.

There are eight user-friendly parameters from the below list that can be set for user
select menu configuration using the SEL1-SEL8 parameters.
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SP2
DTMR
DISP
Pb
Td

Tl
o1HY
CPb
dB
10. ATHY
11. A1SP
12. A1V
13. A2HY
14. A2SP
15. A2dV
16. ASHY
17. A3SP
18. A3dV
19. AdHY
20. A4SP
21. AddV
22. PL1L
23. PL1H
24. PL2L
25. PL2H
26. OFTL
27. OFTH
28. CALO
29. CAHI
30. A1DL
31. A2DL
32. A3DL
33. AdDL
34. UNIT

©oN>aRr W=

When using the up-down key to select parameters, all of the above parameters may not
be available. The number of visible parameters is dependent on the setup configuration.
Example:
OUT2 is set to DE. LO, PB = 100.0, SEL1 is set to A1SP, SEL2 is set to A2SP, SEL3 is set to PB, SEL4
is set to Tl, SEL5~SELS8 is set to NONE. Now, the USER menu display appears as below.

: @) <
e E D E—

3- 21 Configurable User Menu
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3.7 Ramp

The ramping function is performed during power up as well as any time the setpoint is
changed. Choose MINR or HRR for the RAMP setting, and the controller will perform the ramping
function. The ramp rate is programmed by adjusting the RR setting. The ramping function is disabled as
soon as the Failure mode, the Manual control mode, the Auto-Tuning mode or the Calibration mode
occur. The ramping function is enabled whenever the event input configured to change the setpoint is
triggered. The ramping function will be ramped up or down to SP1 when the event input is disabled.

3.7.1 Example of Ramp without Dwell Timer

Select MINR for RAMP, set °C for UNIT, set 1-DP for DP, Set RR=10.0, SV is set to
200°C initially and changed to 100°C after 30 minutes from power-up. The starting temperature is 30°C.
After power-up, the process is running like the curve shown below.

T y— T

0 A= v Py Time .
= - (mimutes)

3- 22 Ramp Function

Note: When the ramp function is used, the lower display will show the current ramping value. However, it
will revert to show the setpoint value as soon as the up or down key is touched for adjustment. The ramp
rate is initiated at power on and/or when the Setpoint is changed. Setting the RR set to zero means no
ramping function at all.

3.8 Dwell Timer

The dwell timer can be with or without a Ramp. Alarm outputs can be configured as
dwell timers by selecting dtMR for A1FN. If A1FN is set to dtMR, Alarm 1 will act as a dwell timer.
Similarly, Alarm 2, Alarm3 and Alarm4 will act as dwell timers if A2FN, A3FN, or A4FN is set to dtMR.
When the dwell timer is configured, the parameter DTMR is used for dwell time adjustment. The dwell
time is measured in minutes ranging from 0.0 to 4553.6 minutes. The Timer starts to count as soon as
the Process Value (PV) reaches its set point (SV), and triggers an alarm output once the time has
elapsed. The dwell timer operation is shown in the following diagram.

Lt Time Tume
' OTWR

3- 23 Dwell Timer
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After the timer has finished, the dwell timer can be restarted by pressing the RESET key.
The timer stops counting during manual control mode, failure mode, calibration and Auto-Tuning.

If alarm1 is configured as a dwell timer, ATHY and A1MD are hidden. It is similar for
other alarms as well.

3.9 User Calibration

Each unit is calibrated in the factory before shipment. The user can still modify the
calibration in the field.

The basic calibration of the controller is highly stable and set for life. User calibration
allows the user to offset the permanent factory calibration to:

Calibrate the controller to meet a user reference standard.

Match the calibration of the controller to that of a particular transducer or sensor
input.

++ Calibrate the controller to suit the characteristics of a particular installation.

++ Remove long term drift in the factory set calibration.

There are two parameters: Offset Low (OFTL) and Offset High (OFTH) for adjustment to
correct an error in the process value. There are two parameters for the sensor input. These two signal
values are CALO and CAHI. The input signal low and high values are to be entered in the CALO and
CAHI parameters respectively.

X/ X/
X X4

Connect the input with low scale operating temperature (For Example 0.0). Enter the
low scale operating temperature in CALO. For example, 0.0. Then monitor the PV. If PV # CALO, adjust
the OFTL to make PV=CALO.

Connect the input with high scale operating temperature (For Example 700.0). Enter the
high scale operating temperature in CAHI. For example, 700.0. Then monitor the PV. If PV # CAHI
adjusts the OFTH to make PV=CAHI.

As shown below, the two points OFTL and OFTH construct a straight line. For accuracy,
it is best to calibrate with the two points as far apart as possible. After the user calibration is complete,
the input type will be stored in the memory. If the input type is changed, a calibration error will occur and

an error code L HE ~ s displayed.

Displayed
value -— User
] Offset Calibration
Desired high (immduced
polntvaliie =} Lot o *,

: : Factory
High point - 1 - - f R R Calibration
calibration Offset
Lﬂi'f"'hp':i’,m J( introduced
calibration-4 - = - — = 0l o m oo i
Desired low —;«I{fﬂ ———————————— -
point value = Input signal

3- 24 Two Point User Calibration
3.10 Digital Filter

In certain applications, the process value is too unstable to be read. To improve this, a
programmable low pass filter incorporated in the controller can be used. This is a first-order filter with a
time constant specified by the FILT parameter. A value of 0.5 seconds is used as a factory default.
Adjust FILT to change the time constant from 0 to 60 seconds. 0 seconds represents no filter applied to
the input signal. The filter is characterized by the following diagram.
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Note

The Filter is available only for the process value (PV) and is performed for the displayed
value only. The controller is designed to use an unfiltered signal for control even when a filter is applied.
If a lagged (filtered) signal is used for control; it may produce an unstable process.

Py
A —FILT=0
J.FFH—T: I
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¥
k'
L
In' |—- -¢-|
FLT=30~ 4 gac

B Time
3- 25 Filter Characteristics
3.11 Failure Transfer

The controller will enter failure mode if one of the following conditions occurs.
1. An SBER error occurs due to an input sensor break, an input current below 1mA for 4-20mA, or
an input voltage below 0.25V for 1-5 V.
2. An ADER error occurs due to the A-D converter of the controller fails.
Output 1 and Output 2 will perform the failure transfer (O1. ft & O2. ft) function as the
controller enters failure mode.

3.11.1 Output 1 Failure Transfer

If Output 1 Failure Transfer is activated, it will perform as follows:

1. If output 1 is configured as proportional control (PB#0), and BPLS is selected for O1FT, then
output 1 will perform a Bumpless transfer. After that, the previous average value of MV1 will be
used for controlling output 1.

2. If output 1 is configured as proportional control (PB#0), and a value of 0 to 100.0 % is set for
O1FT, then output 1 will perform failure transfer. After that, the value of O1FT will be used for
controlling output 1.

3. If output 1 is configured as ON-OFF control (PB=0), then output 1 will transfer to an off state if
OFF is set for O1FT, and transfer to on state if ON is set for O1FT.

3.11.2 Output 2 Failure Transfer

If Output 2 Failure Transfer is activated, it will perform as follows:

1. 1f OUT2 is configured as COOL, and BPLS is selected for O2FT, then output 2 will perform a
Bumpless transfer. After that, the previous average value of MV2 will be used for controlling
output 2.

2. 1f OUT2 is configured as COOL, and a value of 0 to 100.0 % is set for O2FT, then output 2 will
perform a failure transfer. After that, the value of O2FT will be used for controlling output 2.

3. If OUT2 is configured as an alarm function, and OFF is set for O2FT, then output 2 will transfer to
an off state, otherwise, output 2 will transfer to an ON state if ON is set for O2FT.

3.11.3 Alarm Failure Transfer

An alarm failure transfer is activated as the controller enters failure mode. After that, the
alarm output will transfer to the ON or OFF state which is determined by the set value of A1FT, A2FT,
A3FT, and A4FT.
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3.12 Auto-Tuning

AThe Auto-Tuning process will be performed at the setpoint (SP1). The process will oscillate around
the setpoint during the tuning process. Set a set point to a lower value if overshooting beyond the normal
process value will cause damage. Itis usually best to perform Auto-Tuning at the Setpoint the machine
is expected to be operated at, with the process running normally (i.e. material in the oven, etc.)
Auto-Tuning is generally applied in the following cases:

¢+ Initial setup for a new process

¢+ The setpoint is changed substantially from the previous Setpoint when Auto-Tuning was

performed.
¢+ The control result is unsatisfactory

3.12.1 Auto-Tuning Operation Steps

1. The system has been installed normally.

2. Do not use a zero value for PB or TI; otherwise, the Auto-Tuning program will be disabled.

3. The LOCK parameter should be set to NONE.

4. Set the setpoint to a normal operating value or a lower value if overshooting beyond the
normal process value will cause damage.

5. Press and hold the[=! key until [ A-¢] appear on the upper display, then let go.

6. Press and hold thel=] key for at least 5 seconds. The TUNE indicator will begin to flash, and
the Auto-Tuning process has begun.

NOTE:

If the ramping function is used, it will be disabled once Auto-Tuning is started. The Auto-Tuning mode is
disabled if either a failure mode or manual control mode occurs.

Procedures:

Auto-Tuning can be applied either as the process is warming up (Cold Start) or as the
process has been in a steady-state (Warm Start). After the Auto-Tuning process is completed, the
TUNE indicator will stop flashing and the unit will revert to PID control by using its new PID values. The
PID values obtained are stored in non-volatile memory.

3.12.2 Auto-Tuning Error

If Auto-Tuning fails, an ATER [REEr] message will appear on the upper display in any
of the following cases.

If PB exceeds 9000 (9000 PU, 900.0°F or 500.0°C)
» If Tl exceeds 1000 seconds
» If the setpoint is changed during the Auto-Tuning process

X/
°

DS

D3

3.12.3 Solution for Auto-Tuning Error

1. Try Auto-Tuning once again.

2. Do not change the setpoint value during the Auto-Tuning process.
3. Do not set zero value for PB and TI.

4. Use manual tuning

5. Touch RESET (8] key to reset the @ message.
3.13 Manual Tuning

In certain applications (very few), using Auto-Tuning to tune a process may be
inadequate for the control requirement. In this case, the user can try manual tuning.

If the control performance by using Auto- Tuning is still unsatisfactory, the following
guidelines can be applied for further adjustment of PID values.
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ADJUSTMENT SEQUENCE SYMPTOM SOLUTION
. Slow Response Decrease PB
Proportional Band (PB) High overshoot or Oscillations Increase PB
Integral Time (TI) Slow Response Decrease Tl

g Instability or Oscillations Increase Tl
T Slow Response or Oscillations Decrease TD
Derivative Time (TD) High Overshoot Increase TD

3.14 Manual Control

3- 3 PID Parameter Adjustment Guide

To enable manual control, ensure the LOCK parameter is set to NONE. Press and hold

for 6.2 seconds or until

[FA~d][----1 (Hand Control) appear on the display. Press and hold

for 5 seconds or until the MANU indicator begin to flash. The lower display will show [H---1. The
controller has now entered manual control mode. Indicates the output control variable for

output 1, and [C___T indicates the control variable for output 2. The user can use the up-down keys to
adjust the percentage values for the heating or cooling output. This % value is based on the CYC1 and
CYC2 settings, where the associated output will stay on for the % of time the CYC1 & CYC2 values are

set for.

The controller performs open-loop control as long as it stays in manual control mode.
The manual mode menu can be reached by pressing [FI[=] keys also

3.14.1 Exit Manual Control

Pressing the [R] key will revert the controller to its normal display mode.
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3- 26 Effects of PID Adjustment
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3.15 Default Setting

3.15.1 Factory Default Setting

The controller’'s parameters can be loaded with default values listed in the parameter
description table. In certain situation, it is desirable to retain these values after the values of the
parameters have been changed. The below procedure to be followed to reload the default values.

1. Ensure the LOCK parameter is set to NONE.

2. Press and hold [ for 6.2 seconds or until [H8ad][= -~ -] (Hand Control) appear on
the display.

3. Press [=] key to navigate the manual mode menu to reach FILE.

4. Press and hold [=] for 5 seconds or until the upper display FILE flash for a moment.
The default values of all parameters are loaded now.

3.15.2 User Default Setting

The user can store the default parameter setting as per their requirement and load the
stored default parameters.

3.15.2.1 Store User Default Setting
The user default setting can be stored by using the below steps.

1. Ensure the LOCK parameter is set to NONE.

2. Press [Z]and [=] to access the manual mode parameters. The lower display will show
HO.00.

3. Press [=] key to navigate to File Parameter

4. Select St.US in File parameter using [=1 or [<] key.

5. Press [=] key for 5 seconds to store the user default setting parameter. The upper display
will blink a moment for the user confirmation.

3.15.2.2 Load User Default Setting
The stored user default setting can be loaded by using the below steps.

1. Ensure the LOCK parameter is set to NONE.

2. Press [=] and (=] to access the manual mode parameters. The lower display will show
HO.00.

3. Press [=] key to navigate to File Parameter

4. Select Ld.US in File parameter using (=1 or [<] key.

5. Press [=] key for 5 seconds to load the user default setting parameter. The upper display
will blink a moment for the user confirmation.

3.16 Data Communication

The controllers support RS-485 Modbus RTU protocol for data communication. Using a
PC for data communication is the most economical way. The signal is transmitted and received through
the PC communication Port. Since a standard PC can't support an RS-485 port, a network adaptor such
as an RS232 to RS485 Converter or USB to Serial Converter must be used to convert RS-485 to RS-232
or USB for a PC. Many RS-485 units (up to 247 units) can be connected to one RS-232 port or USB Port.
Therefore, a PC with 4 comm. ports can communicate with up to 988 units. It is quite economical.

3.16.1 RS-485 Setup

+«»+ Enters the setup menu.

Set individual addresses for units connected to the same port.

+«»+ Set the Baud Rate (BAUD), Data Bit (DATA), Parity Bit (PARI) and Stop Bit (STOP)
such that these values are accordant with PC setup conditions.

X/
AXR)

>
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3.17 Retransmission

The controller can output (retransmit) PV or SP via its retransmission terminals RE+ and
RE- provided that the retransmission option is ordered. A correct signal type should be selected for the
option board to meet the retransmission option installed. RELO and REHI are adjusted to specify the low
scale and high scale values of retransmission.

3.18 Heater Current Monitoring

A current transformer (CT98-1) is required to measure the heater current. The CT input
signal conditioner measures the heater current when the heater is powered (output 1 is on), and the
current value will remain unchanged the heater is unpowered (output 1 is off). 1 or 2 CT inputs can be
connected to the controllers depending on the model. The CT1R &CT2R will indicate the heater current.

Heater break detection is enabled by enabling heater break detection setting HBEN. A
Heater break alarm (H. bK) alerts the user when the current measured by CT1 in CT1R is lower than
HB1T or CT2in CT2R is lower than HB2T. When the current measured by CT1 in CT1R is higher than
HB1T+HBHY and CT2 in CT2R is higher than HB2T+HBHY, the heater break alarm will be off. The
Heater break alarm will be off when both CT values are in the normal range. The Heater break alarm
function will be enabled when OUT1 is in on condition.

Heater short detection is enabled by enabling heater short detection setting HSEN. A
Heater short alarm (H. St) alerts the user when the current measured by CT1 in CT1R is higher than
HS1T or CT2in CT2R is higher than HS2T. When the current measured by CT1 in CT1R is lower than
HS1T-HSHY and CT2 in CT2R is lower than HS2T-HSHY, the heater short alarm will be off. The Heater
short alarm will be off when both CT values are in the normal range. The Heater short alarm function will
be enabled when OUT1 is in off condition.

Accessory Installed

CT98-1

Required Setup Parameters
Heater Break

1. HBEN
2. HBHY
3. HB1T
4. HB2T
Heater Short
1. HSEN
2. HSHY
3. HS1T
4, HS2T

3.19 Event Input

There are 6 or 2 or 1 Event Inputs that are available in this series of controllers
depending on the size of the controller. Refer section 2.8 for wiring an event input. The Event input
accepts a digital (on/off) type signal.

Types of signals that can be used to switch the event input as below.

+ Relay

%+ Switch contacts

++ Open collector Pull Low

% TTL logic level
One of the below functions can be chosen by using EIFN1 through EIFN6 contained in the setup menu.
The same function cannot be set to more than one event input.
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3.19.1 Event Input Functions

1. NONE
2. SP2

3. RS. A1
4. RS.A2
5. RS.A3
6. RS.A4
7. RS.AO
8. CA.LH
9. D.O1

10. D.02

11. D.01.2
12. LOCK
13. AUMA
14. F.tra

15. AL.oN

16. StAR: Run profile as RUN=STAR
17. CoNt: Run profile as RUN=CONT
18. PV: Run profile as RUN=PV

19. Hold: Run profile as RUN=HOLD
20. StoP: Run profile as RUN=STOP

NONE: No Event input function. If chosen, the event input function is disabled. The controller will use PB,
Tl'and TD for PID control and SP1 for the set point.
SP2: If chosen, the SP2 will replace the role of SP1 for control.
RS. A1: Reset Alarm 1 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A2: Reset Alarm 2 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A3: Reset Alarm 3 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A4: Reset Alarm 4 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS.AO: Reset all Alarms as the event input is activated. However, if the alarm condition still exists, the
alarm will remain on even though the event input is triggered.
CA. LH: Cancel the latched alarm as the event input is activated. However, if the alarm condition still
exists, the alarm will remain on even though the event input is triggered.
D.O1: Disable Output 1 as the event input is activated.
D.02: Disable Output 2 as the event input is activated.
D.01.2: Disable both Output 1 and Output 2.
Note: When any of D.O1, D.0O2 or D.O1.2 is selected for EIFN, Output1 and/or Output 2 will
revert to their normal conditions as soon as the event input is Released.
LOCK: All parameters are locked and unable to be changed (Read-only) in communication.
AU.MA: Switch between Auto-Tuning and manual tuning control mode.
F.tra: Switch to Failure Transfer Mode
AL. oN: If Alarm 2 or Alarm 3 set to E1.c.0 or E2.c.o then EI1 or EI2 will activate Alarm Output Alarm 2 or
Alarm 3.
StAR: Run profile as RUN=STAR
CoNt: Run profile as RUN=CONT
PV: Run profile as RUN=PV
Hold: Run profile as RUN=HOLD
StoP: Run profile as RUN=STOP
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3.20 Remote Setpoint

The Setpoint will change proportionally to the input given in the remote Setpoint input
terminals. The remote Setpoint function needs the below parameters to be set properly.
1. RMSP
2. RINL
3. RINH
Note: Remote Setpoint Input needs to be calibrated properly before use Remote setpoint application.
The procedure to calibrate Remote Setpoint input is explained in section 5.1.1.7.

3.21 Ramp and Soak Program

The new C Series controller with a profile option can be used in the application where
the setpoint should be changed automatically with the time. It provides 1 program with 16 segment or 2
programs with each 8 segments or 4 programs with each 4 segments. Each segment has both a ramp
and soak function.
The following parameters are used to configure the controller for ramp and soak
programs.
1. PROF
2.RUN
3. RMPU
4. STAR
5.END
6. PFR
7.HBLO
8. HBHI
9. HBT
10.CYC

The profile parameters can't be modified when the profile is running.
3.21.1 PROF

Select the required segments to run. There are 8 options available for the user to select
the profile segments.

1. NoNE: Not used

2.1--4: Uses steps 1t0 4
5--8: Uses steps 510 8

-8: Uses steps 110 8
12: Uses steps 9 to 12
316: Uses steps 13 to 16
-16: Uses steps 9 to 16
8. 1-16: Uses steps 10 16

3.21.2 RUN

3.
4.1-
5.9-
6.1
7.9

Select the profile rune mode. There are 5 modes available in the controller.

StAR: Start to run profile

CoNt: Continue run profile

PV: Continue run profile from current PV
Hold: Hold profile

SToP: Stop profile

b=
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3.21.2.1 StAR

The Profile starts to run from the first segment in the selected profile. In run mode, the
profiler varies the set point according to the stored profile values.

3.21.2.2 CoNt

The Profile starts to run from the segment where it stopped.
3.21.2.3 PV

The Profile starts to run from the segment where it stopped with current process value.
3.21.2.4 Hold

In hold mode, the profile is frozen at its current point. In this state, the user can make
temporary changes to any profile parameter (for example, a target setpoint, dwell time or the time
remaining in the current segment). Such changes will only remain effective until the profile is reset and
run again and when they will be overwritten by the stored profile values.

3.21.2.5 StoP
In stop mode, the Profile is stopped.
3.21.3 RMPU

Select the Ramp and Soak time units to be used. The options available for selection are
Hour Minutes (HH: MM) and Minute Seconds (MM: SS)

3.21.4 STAR

The Setpoint value of the profile start. The options available for selection is
Process value (PV) and controller Setpoint (SP1).
The normal method is to start the profile from the process value because this will
produce a smooth and Bumpless start to the process. However, to guarantee the time of the first
segment, the STAR set to SP1 for the start point

3.21.5END

The Setpoint value at the end of the profile. The options available for end Setpoint is
Controller Setpoint (SP1). The Alarm output configured with PF. Ed will be on at the end of the profile.

3.21.5.1 SP1
The Profile ends with controller Setpoint SP1.
3.21.6 PFR

If power is lost and then restored, while a profile is running, the behaviour of the profile
is determined by the setting of the parameter “PFR “power fail recovery in the profile configuration. The
options available for PFR are CONT, PV, SP1.

3.21.6.1 CONT

If CONTis selected, then when power is restored the profile continues from where it was
interrupted when power was lost. The parameters such as setpoint value (SV), time remaining (DTMR)
and cycle remaining (CYCR) will be restored to their power-down values. For applications that need to
bring the process value to the setpoint value as soon as possible, this is the best choice. The two
diagrams below illustrate the respective responses.
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3- 28 Power failure recovery from the profile at Ramp segment
3.21.6.2 PV

If PV is selected then when power is restored the setpoint starts at the current process
value, and then runs to the target setpoint of the active segment. This choice provides a smoother
recovery. The two diagrams below illustrate the respective responses
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3.21.6.3 SP1

If SP1 If is selected, then when power is restored the profiler is disabled
and it enters static mode, and SP1 is selected for control set point.

3.21.7 Holdback

As the set point ramps up or down (or dwells), the measured value may lag or deviate
from the setpoint by an undesirable amount. "Holdback" is available to freeze the profile at its current
state. The action of Holdback is the same as a deviation alarm. Holdback has three parameters.

1. HBLO: Holdback low band
2. HBHI: Holdback high band
3. HBT: Holdback wait time

If the error from the setpoint exceeds the set holdback high band (HBHI) or lags than
the set holdback low band (HBLO), then the holdback will automatically freeze the profile at its current
point and the holdback timer begins to count and an alarm configured with PF. Hb will on. When the
value of the holdback timer exceeds the value of holdback wait time (HBT), the profiler will no longer be
freeze and jump to its next segment, at the same time an error code Hb. Er will be displayed. The
holdback time can be configured in Hour: Minute unit only.

3.21.8 CYC

The number of cycles to be repeated for the selected profile to be configured by this
parameter.

3.21.9 Running, Holding and Stopping a Profile

The profile has been started by selecting RUN in the upper display using [=] key then
select the starting setpoint for the profile in the lower display by using (=1(¥1 keys. After selecting STAR
or CONT or PV, press [=I[+1[x] keys simultaneously for 1 second to start the profile. The same
procedure is applied for Holding and stopping profile. To holding the profile, select HOLD and stop the
profile select STOP in the lower display

3.21.10 Viewing and Modifying the Profile Progress

The Profile in progress can be monitored and modified by using the four parameters as
below.

1. CYCR: The remaining cycles of the profile

2. STEP: The running step of the profile

3. TIMR: The time remaining to complete the current step of the profile
4. STAT: The current state of the profile.

3.21.11 Configuring the Profile

The profile has been configured by using the following parameters. There are 16
segments available for the user for the configuration. The 16 segments can be used as a single profile or
two profiles with each 8 segments or four profiles with each 4 profiles. This selection can be done by
PROF parameter selection.

3.21.11.1 Profile Segment Parameters
Each profile segments have the following parameters.

1. Target Set Point(TSP)
2. Ramp Time (RPT)
3. Soak Time (SKT)
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3.21.11.1.1 Target Set point

The target Setpoint of the segment can be configured by the parameters TSP1, TSP2,
TSP3, TSP4, TSP5, TSP6, TSP7, TSP8, TSP9, TSPA, TSPB, TSPC, TSPD, TSPE, TSPF, and TSPG.

3.21.11.1.2 Ramp Time

The Ramp time of the segment can be configured by the parameters RPT1, RPT2,
RPT3, RPT4, RPT5, RPT6, RPT7, RPT8, RPT9, RPTA, RPTB, RPTC, RPTD, RPTE, RPTF, and RPTG.

3.21.11.1.3 Soak Time

The Soak time of the segment can be configured by the parameters SKT1, SKT2, SKT3,
SKT4, SKT5, SKT6, SKT7, SKT8, SKT9, SKTA, SKTB, SKTC, SKTD, SKTE, SKTF, and SKTG.

3.22 Transmitter Power Supply

The controller output 2 can be configured as transmitter power supply by selecting
DCPS in output and installing the necessary output module on the out2 location. The available options
are 20V,20mA, 12V, 40mA, 5V, 80mA.
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4 Applications
4.1 Heat Only Control with Dwell Timer

An oven is designed to dry the products at 150°C for 30 minutes, and then stay
unpowered for another batch. A C Series controller equipped with a dwell timer is used for this purpose.
The system diagram is shown as below.

Set
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w1800 T/IC
e d \.)
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"] Heater

G SenesController

o © = Mains
ouT1 =00 0 © «— Supply
o o
1] Ui’ ON
-"MII'*-.I_ o
Timer { ALM ) OFF
glo
4- 1 Heat Only Control with Dwell Timer
To achieve this function set the following parameters in the setup menu.

INPT=K_TC
UNIT=°C
DP=1_DP
SP1=150.0
DTMR=30.0
OUT1=REVR
O1TY=RELY
CYC1=18.0
O1FT=BPLS
ALFN=DTMR
ALFT=ON

Auto-Tuning is performed at 150°C for a new oven.
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4.2 Cool Only Control

A C Series Controller is used to control a refrigerator at a temperature below 0°C.
Since the required temperature is lower than the ambient temperature, a cooling action is required.
Hence, select DIRT for OUT1. Since output 1 is used to drive a magnetic contactor, O1TY is set to RELY.
A small temperature oscillation is tolerable; therefore, use ON-OFF control to reduce the overall wear
and cost. To achieve ON-OFF control, PB is set to zero and O1HY is set to 0.1°C.

Setup Summary: I —
INPT=PT.ON

UNIT="*°C
DP=1-BP RO

OUT1=DIRT Al
O1TY=RELY

Mans

-’m\—[ Supoy

User Menu:
PB =0(°C) i 7
O1HY=0.1 (°C) (=50

: Banes (ontrolfsr

4- 2 Cooling Control
4.3 Heat and Cool Control

An injection mold is required to be controlled at 120°C to ensure a consistent quality of
the parts. An oil pipe is buried in the mold. Since plastic is injected at a higher temperature (e.g. 250°C),
the circulation oil needs to be cooled as its temperature rises. Here is an example.

i Irjaction Mok
120°C

VUV

1
|
;rnp
O Tank
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I Fry =
il [
=(i200 |4
|12 G Tortribiai

4- 3 Heat Cool Control
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The PID Heat-Cool control is used for the above example. To achieve this, set the
following parameters in the Setup Menu

INPT=PT.DN
UNIT=°C
DP=1-DP
OUT1=REVR
O1TY=RELY
CYC1=18.0 (sec.)
O1FT=BPLS
OUT2=COOL
02TY=4-20
O2FT=BPLS

Adjust SV at 120.0° C, CPB at 125 (%) and DB at -4.0 (%).
Apply Auto-Tuning at 120°C for a new system to get optimal PID values.

Adjustment of CPB is related to the cooling media used. If water is used as cooling
media instead of oil, the CPB is set to 250 (%). If air is used as cooling media instead of oil, the CPB is
set to 100 (%). Adjustment of DB is dependent on the system requirements.

A more positive value of DB will prevent an unwanted cooling action but will increase the temperature
overshoot, while a more negative value of DB will achieve less temperature overshoot, but will increase
unwanted cooling action.

4.4 Ramp & Dwell

4.4.1 Temperature Cycling Chamber

A chamber is used to test the temperature cycling effect on personal
Computers. An external cycle timer is used to control the event input for switching the set point. The
products under test are required to stay at 60°C for 1 hour and -10°C for 1 hour. The transition interval
between high-low temperatures is required to be 5 minutes. Make the following setup. The ramp rate for
the setpoint is 14°C/minute.
E1FN=SP2
A1FN=DTMR
DTMR=5.0
OUT1=REVR, Relay Output
OUT2=COO0L, 4-20mA Output
RAMP=MINR
RR=14.0
UNIT=°C
DP=1-DP
SP1=60.0
SP2=-10.0
The circuit diagram and its temperature profile are shown below.
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4- 5 Temperature Profile for Temperature Cycling Chamber

A C Series Controller provides a 4-20 mA signal to control the speed of an Inverter.

4.4.2 Programmable Bread Baking Oven

Bread is baked in batches. A ramp

is incorporated to control the thermal gradient to suit

for making the bread. A dwell timer is used to shut off the oven power and announce to the baker. The
system is configured as shown in the following diagram and configuration.

A1FN=DTMR

DTMR=40.0

OUT1=REVR, Relay Output
OUT2=AL1, Relay Output
RAMP=MINR

RR=30.0

UNIT=°C

DP=1-DP

SP1=180.0
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4- 6 Bread Baking Oven

Order a form A relay for Alarm 1. Push the ON switch to start a batch. The temperature will rise with a
ramp rate determined by the RAMP value. Bread is baked with the setpoint temperature for a
predetermined time which is programmed by DTMR value, and then the power is shut off. The
temperature profile is shown in the following figure.
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4- 7 Temperature Profile of Baking Oven
4.5 Remote Setpoint

An on-line multiple zone oven is used to dry paint. Since heat demand varies at different
positions in the production line, multiple zones with individual controls should be used to ensure a
consistent temperature profile. If the user uses a C Series Controller with a retransmission output for the
master controller and retransmits its setpoint to the remote Setpoint input of the slave controllers, each
zone will be synchronized with the same temperature. Here is an example.
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4- 8 Remote Setpoint Application
Set the following parameters in the setup menu.

For master unit
OFS3=3(0-5V)
RETY=RE.SP
RELO=0°C
REHI = 300°C

For slave units
RMSP=2(0 - 5V)
RINL=0°C
RINH=300°C

If a voltage signal (such as in the above example) is sent to slave units, the slave inputs
must be connected in parallel. If a current signal (e.g. 4-20 mA) is sent to slave units, the slave inputs
must be connected in series. The current retransmission is used widely since it can transmit to a longer
distance without voltage drop.

Note: REHI and RINH should be set with values higher than the setpoint range used.

4.6 RS 485 Communication in Controller

A Tile making plant has 5 production lines. Each production line is equipped with 16
Controllers to control the temperature for the Kiln. The foreman wants to be able to program the
controllers and monitor the process in the control room to improve quality and productivity. A cost-
effective solution for the above application is to use 80 controllers with RS-485 communication plus a
converter and PC based software for this application.

The system is installed as shown in the following diagram.
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4- 9 RS-485 Application

4.7 Retransmission Application

An air-conditioned room uses controllers to control its temperature and humidity. The
temperature and humidity are required to be recorded on a recorder. The ranges of interest for these two
quantities are 20°C to 30°C and 40% RH to 60% RH. The recorder inputs accept 0 - 5 V signal.

To achieve this, set the following parameters in the Setup menu.

UNIT 1
OFS3=3(0-5V)
RETY=RE PV
RELO= 0°C
REHI = 300°C
INPT= PTDN
UNIT=°C

DP= 1-DP
UNIT 2
OFS3=3(0-5V)
RETY=RE.PV
RELO=0°C
REHI = 300°C

INPT=0 -1V (According to humidity sensor)

UNIT=PU
DP= 1-DP
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4- 10 Retransmission Application
4.8 Ramp & Soak Profile in Heat Treatment Chamber

A heat treatment chamber needs to vary temperature as a function of time. Because the
process requires a rapid increase in temperature as it is heated and a rapid decrease in temperature as
it is cooled. To achieve a rapid increase in temperature, an additional heater is turned on at a higher
range of temperature. A cooling fan is turned on to accelerate the cooling rate as the temperature falls
fast. An alarm is required to announce the operator as the procedure is finished. Since the condition is
changing when an additional heater is turned on, the PID control parameter should be different from the
case of a single heater. The C Series controller with a profiling function option is perfect to meet the
above requirements. The system diagram is shown below:
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4- 11 Heat Treatment Chamber
The output 1 is used to drive the main heater, the output 2 is used to drive the cooling fan
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4- 12 Temperature Profile of the Heat Treatment Chamber

The temperature profile shown in the above figure can be achieved by using the
following parameters.

PROF=1-4
RUN=StAR
RMPU=MM: SS
STAR=PV
END=OFF
PFR=CONT
CYCL=1

TSP1=400°C

RPT1=25:00
SKT1=00:00
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TSP2=400°C
RPT2=00:00
SKT2=21:00
TSP3=1000°C
RPT3=09:00
SKT3=00:00
TSP4=1000°C
RPT4=00:00
SKT4=18:00

INPT=K_TC
UNIT=°C
DP=No dP
OUT1=REVR
O1FT=BPLS
CYC1=18
OUT2=COOL
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5 Calibration

ADO not proceed through this section unless there is a definite need to re-calibrate the controller. All
previous calibration data will be lost. Do not attempt recalibration unless you have appropriate calibration
equipment. If calibration data is lost, you will need to return the controller to your supplier who may
charge you a service fee to re-calibrate the controller.

AEntering the calibration mode will break the control loop. Make sure that the system is allowable to
apply the calibration mode.

5.1 Equipment Required Before Calibration

1. Ahigh accuracy calibrator (Fluke 5520A Calibrator recommended) with the following functions
% 0-100 mV millivolt source with 0.005 % accuracy

% 0-10V voltage source with 0.005 % accuracy

++ 0-20 mA current source with 0.005 % accuracy

% 0-300Q resistant source with 0.005 % accuracy

A test chamber providing 25°C - 50°C temperature range

A switching network (SWU16K, optional for automatic calibration)

A calibration fixture equipped with programming units (optional for automatic calibration)

A PC installed with calibration software (optional for automatic calibration)

oo™

The calibration procedures described in the following section are step by step manual
procedures. Since a controller needs 30 minutes to warm up before calibration, calibrating the units one
by one is quite inefficient. An automatic calibration system for small quantity as well as for an unlimited
quantity is available upon request.

5.1.1 Manual Calibration Procedure

Set the Lock parameter to the unlocked condition (CODE= 0). Press and hold the scroll
key until £82:] appears on the display, then release the scroll key. Press the scroll key for 2-3 seconds
then release, the display will show [AdLaland the unit will enter the calibration mode.

5.1.1.1 Calibrate Zero of A to D Converter

Short the thermocouple input terminals (TC+, TC-) and select the input type as K type
Thermocouple in the INPT parameter in bASE menu configuration. Press and hold the scroll key until
[EBL.] appears on the display, then release the scroll key. Press the scroll key for 2-3 seconds then
release, the display will show [AdLaland the unit will enter the calibration mode Then press scroll key
for at least 5 seconds. The display will blink a moment and a new value is obtained. If the display didn't
blink or the obtained value is equal to -199.9 or 199.9, then the calibration failed.

5.1.1.2 Calibrate Gain of A to D Converter
Select the input type as K type Thermocouple in the INPT parameter in bASE menu

configuration. Press and hold the scroll key until [E82:] appears on the display, then release the scroll
key. Press the scroll key for 2-3 seconds then release, the display will show [AdLeland the unit will
enter the calibration mode. Press scroll key to navigate to [AdH. 1. Send a 60-mV signal to the
thermocouple input terminals with the correct polarity. Press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display didn't blink or the obtained value is equal
t0-199.9 or 199.9, then the calibration fails.
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5.1.1.3 Calibrate Offset of Cold Junction Compensation

Setup the equipment according to the following diagram for calibrating the cold junction
compensation. Note that a K type thermocouple must be used.

5520A
Calibrator

5- 1 Cold Junction calibration Setup

Let controller sit at least 20 minutes in a room temperature of 25+£3°C. The 5520A
calibrator is to be configured as a K type thermocouple output with internal compensation. Send a

0.00°C signal to the controller.
Select the input type as K type Thermocouple in the INPT parameter in bASE menu

configuration. Press and hold the scroll key until [E82-] appears on the display, then release the scroll
key. Press the scroll key for 2-3 seconds then release, the display will show [AdLaland the unit will
enter the calibration mode. Press scroll key to navigate to [Cile] press up/down key to obtain 40.00.

Press the scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained.
If the display didn't blink or the obtained value is equal to 5.00 or 40.00, then the calibration failed.

5.1.1.4 Calibrate Gain of Cold Junction Compensation

Setup the equipment the same as during Offset calibration of Cold Junction
Compensation. The unit under calibration is to be powered in a room with a temperature of 50+3°C for at
least 20 minutes. The calibrator source is to be set to 0.00° C with internal compensation mode.

Select the input type as K type Thermocouple in the INPT parameter in bASE menu
configuration. Press and hold the scroll key until £22:] appears on the display, then release the scroll
key. Press the scroll key for 2-3 seconds then release, the display will show [AdLeland the unit il
enter the calibration mode. Press scroll key to navigate to[C4H. 1. Press the scroll key for at least 5
seconds. The display will blink a moment and a new value is obtained. If the display didn't blink or the
obtained value is equal t0 -199.9 or 199.9, then the calibration failed.

This setup is performed in a high-temperature chamber, hence it is recommended to
use a computer to perform the procedures

5.1.1.5 Calibrate RTD Input

Select the input type as PT100 RTD in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until [E5L-] appears on the display, then release the scroll key. Press the
scroll key for 2-3 seconds then release, the display will show [AdLeland the unit will enter the
calibration mode. Press scroll key to navigate to [EdL] Senda 100 Q signal to the RTD input terminals
(PTA, PTB, PTB) according to the connection. Press the scroll key for at least 5 seconds. The display
will blink a moment, otherwise, the calibration failed.

Press scroll key and the display will navigate to [cEdH], Change the resistance value
to 300Q2. Press scroll key for at least 5 seconds. The display will blink a moment and two values are
obtained for RTDH and RTDL. If the display didn't blink or the obtained value is equal to -199.9 or 199.9,
then the calibration failed.
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5.1.1.6 Calibrate Linear Input

Select the input type as 0 to 10V in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until [EEL.] appears on the display, then release the scroll key. Press the
scroll key for 2-3 seconds then release, the display will show [AdLaland the unit will enter the
calibration mode. Press scroll key to navigate V1L. Send a 0V signal to the V+ and V- terminals. Press
scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained. If the
display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration failed.

Press scroll key and the display will navigate to V1G. Send a 10V signal to the V+ and
V- terminals. Press scroll key for at least 5 seconds. The display will blink a moment and a new value is
obtained. If the display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration
failed.

Select the input type as 0 to 20mA in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until [E5L-] appears on the display, then release the scroll key. Press the
scroll key for 2-3 seconds then release, the display will show [AdLaland the unit will enter the calibration
mode. Press scroll key to navigate to MA1L. Send a OmA signal to the mA+ and mA- terminals. Press
scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained. If the
display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration failed.

Press scroll key and the display will navigate to MA1G. Send a 20mA signal to the mA+
and mA- terminals. Press scroll key for at least 5 seconds. The display will blink a moment and a new
value is obtained. If the display did not blink or the obtained value is equal to -199.9 or 199.9, the
calibration failed.

5.1.1.7 Calibrate Remote Setpoint Input

Select the proper remote setpoint input type in RMSP and then follow the below
procedure to calibrate remote setpoint input.

Select the remote setpoint input type as o to 10V in RMSP parameter in bASE menu
parameters. Press and hold the scroll key until [E5L-] appears on the display, then release the scroll

key. Press the scroll key for 2-3 seconds then release, the display will show [AdLaland the unit will
enter the calibration mode. Press scroll key to navigate to V2L. Send a 0V signal to the Remote Set
Point V+ and Remote Set Point V- terminals. Press scroll key for at least 5 seconds. The display will
blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal to
-199.9 or 199.9, the calibration failed.

Press scroll key and the display will navigate to V2G. Send a 10V signal to the Remote
Set Point V+ and Remote Set Point V- terminals. Press scroll key for at least 5 seconds. The display will
blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal to
-199.9 or 199.9, the calibration failed.

Select the remote setpoint input type as o to 20mA in RMSP parameter in bASE menu
parameters. Press and hold the scroll key until EEL.] appears on the display, then release the scroll

key. Press the scroll key for 2-3 seconds then release, the display will show [AdLealand the unit will
enter the calibration mode. Press scroll key to navigate to MA2L. Send a OmA signal to the Remote Set
Point mA+ and Remote Set Point mA- terminals. Press scroll key for at least 5 seconds. The display will
blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal to
-199.9 or 199.9, the calibration failed.

Press scroll key and the display will show MA2G. Send a 20mA signal to the Remote
Set Point mA+ and Remote Set Point mA- terminals. Press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal
-199.9 or 199.9, the calibration failed.
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6 Communication

This chapter explains the Modbus Communication protocol of the controller using RS-
485 communication. This supports only RTU mode. Data is transmitted as 8-bit binary bytes with 1 start

bit,1 stop bit and optional parity checking (None, Odd, Even). Baud rate may be set to 2400, 4800, 9600,
14400, 19200, 28800, 38400, 57600 and 115200 BPS.

6.1 Functions Supported

Only function code 03,06 and 16 are available for this series of controllers. The
message formats for each function code are described as follows.

6.1.1 Function Code 03: Read Holding Registers

Slave Address (1~247) Slave Address (1~247)
Function Code (03) Function Code (03)
Starting Address of Register Hi (00) Byte Count
Starting Starting Address
Address of , :
. Or of Register Lo Data1 Hi
Register Lo (128~131)
(00~79)
No of Words Hi (00) Datal Lo
No of Words Lo (1~79) Data2 Hi
CRC16 Hi Data2 Lo
CRC16 Lo
Data ‘n’ Hi
Data n’ Lo
CRC16 Hi
CRC16 Lo

6- 1 Function Code 03
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6.1.2 Function Code 06: Pre-set Single Register

Slave Address (1~247) Slave Address (1~247)

Function Code (06) Function Code (06)

Starting Address of Register Hi (00) Starting Address of Register Hi (00)

Starting Starting Starting Starting
Add.ress of or Add.ress of Add.ress of or Add_ress of
Register Lo Register Lo Register Lo Register Lo

(00~79) (128~131) (00~79) (128~131)

Data Hi Data Hi
Data Lo Data Lo
CRC16 Hi CRC16 Hi
CRC16 Lo CRC16 Lo

6- 2 Function Code 06
6.1.3 Function Code 16: Pre-set Multiple Register

Slave Address (1~247) Slave Address (1~247)

Function Code (16) Function Code (16)

Starting Address of Register Hi (00) Starting Address of Register Hi (00)

Starting Starting Starting Starting
Address of or Address of Address of or Address of
Register Lo Register Lo Register Lo Register Lo

(00~79) (128~131) (00~79) (128~131)

No of Words Hi (00) No of Words Hi (00)

No of words Lo (1~79) No of words Lo (1~79)

Bytes Count (2~158) Bytes Count (2~158)

Data1 Hi Data1 Hi

Data1 Lo Data1 Lo

Data2 Hi Data2 Hi

Data2 Lo Data2 Lo
Data n Hi Data n Hi
Data n Lo Data n Lo

CRC16 Hi CRC16 Hi

CRC16 Lo CRC16 Lo

6- 3 Function Code 16
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6.2 Exception Responses

If the controller receives a message which contains a corrupted character (parity check
error, framing error etc.), or if the CRC16 check fails, the controller ignores the message. However, if the
controller receives a syntactically correct message which contains an illegal value, it will send an
exception response, consisting of five bytes as follows:

Slave address +offset function code + exception code + CRC16 Hi +CRC16 Lo

Where the offset function code is obtained by adding the function code with 128 (i.e.

function 3 becomes H'83), and the exception code is equal to the value contained in the following table.

Exception Code Description Reason
1 Bad Function Code The function code is not supported by the controller
2 lllegal Data Addresses Register address out of range
3 lllegal Data Value Data value out of range or attempt to write a read-only or protected
data

6- 4 Exception Code
6.3 Parameter Mapping
The parameter mapping of Modbus address is available in section 1.9
6.4 Error Code
The description of the Error code is explained below

Error | Display

Description & Reason Corrective Action
Code | Symbol

lllegal setup values used: COOL is Check and correct setup values of OUT2, PB1, PB2, TI1, TI2 and

used for OUT2 when DIRT (cooling OUT1. IF OUT2 is needed for cooling control, the controller should use
4 ER04 action) is used for OUT1, PID mode (PB+ 0 and Tl 0) and OUT1 should use reverse mode

or when PID mode is not used for (heating action), otherwise, OUT2 cannot be used for
OUT1 (PB =0 and/or TI=0) cooling control
10 ER10 Communlcatlogozréor: bad function Correct the communication software to meet the protocol requirements.
1 ER11 Communication error: register Do not issue an over-range address of the register to the slave
address out of range

14 ER14 Communication error: attempt to Do not write read-only data or protected data to the slave.

write a read-only data

Communication error: write a value
15 ER15 which is Do not write an over-range data to the slave register
out of range to a register

Event Input Error: Two or more function i .
16 EIER event inputs are set o the same Do not set the same function in two or more Event Input Function
parameters (E1FN through E6FN)

function

Check the PV with profile parameters along with PID parameters

25 HBER Holdback time out Error . ,
configuration.

1. The PID values obtained after Auto-Tuning process are out of range.
Retry Auto-Tuning.

Auto-Tuning Error: Failed to perform 2. Do not change the setpoint value during Auto-Tuning process.

26 ATER X ' 3. Use manual tuning instead of Auto-Tuning process.
Auto-Tuning function
4. Do not set a zero value for TI.
5. Do not set a zero value for PB.
6. Touch RESET key
29 EEPR EEPROM can't be written correctly Return to factory for repair.
30 CJER Cold junction compensation for Return to factory for repair.

Thermocouple malfunction
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Eror:; g:,ﬁ:fgﬁ Description & Reason Corrective Action
Input sensor brea}(, or input .
39 SBER current below 1 mA if 4-20 mA is Replace the input sensor.
used, or input voltage below
0.25Vif1-5Vis used
40 ADER Ato D converter or relalted Return to factory for repair.
component(s) malfunction
6- 5 Error Code
6.5 Mode
The Value of the Mode Register is as below.
Mode Value Mode
H'000X Normal mode
H'010X Calibration mode
H'020X Auto-Tuning mode
H'030X Manual control mode
H'040X Failure mode
H'0X00 Alarm status is off
H'0x01 Alarm status is on
6- 6 Operation Mode
Bit wise description of Mode register value as below.
MSB LSB
15 |14 [13 |12 |11 [10 |9 817 6 |5 413 2 |1 o
v ¥ A 4 \ 4
Event Input: Operation Mode: Event Input: Alarm:
Bit 12: EI5(0x0001) All Bit OFF: Normal Bit 4: EI1(0x0001) Bit 0: Alarm1(0x0001)
Bit 13: EI6(0x0010) Mode (0x0000) Bit 5: EI2(0x0010) Bit 1: Alarm2(0x0010)
Bit 14: N.A. Bit 8: Calibration Bit 6: EI3(0x0100) Bit 2: Alarm3(0x0100)
Bit 15: N.A. Mode (0x0001) Bit 7: EI4(0x1000) Bit 3: Alarm4(0x1000)
Bit 9: Auto-Tuning
Mode (0x0010)

Bit 8,9: Manual
Control Mode
(0x0011)

Bit 10: Failure
Mode(0x0100)
Bit 11: N.A.
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6.6 Command Mode
The Value of the Command Mode and job registers are as below.

Command » Job1 Value Function

Mode Value Mode Description Code
Dec Hex Dec Hex 06 | 16

Set Date
Low:0
High:3719
26680 | 6838 | Write Date Df:;;g 15;“@=§1 ."gD [DATE] | [DATE] | [DATE] v
Month=1...12->M=0...11
Day=1...31>D=0...30
Calibrate ADLO ADLO 77 | 004D v
Calibrate ADHI ADHI 78 | 004E v
Calibrate RTDL RTDL 79 | 004F v
Calibrate RTDH RTDH 80 | 0050 v
Calibrate CJLO CJLO 81 | 0051 v
Calibrate CJHI CJHI 82 | 0052 v
Calibration Calibrate V1L ViL 83 | 0053 v
26665 | 6829 | y1oge Calibrate V1G VG 84 | 0054 v
Calibrate MA1L MAI1L 85 | 0055 v
Calibrate MA1G MA1G 86 | 0056 v
Calibrate V2L VaL 87 | 0057 v
Calibrate V2G V2G 88 | 0058 v
Calibrate MA2L MA2L 89 | 0059 v
Calibrate MA2G MA2G 90 | 005A v
26664 | 6828 | ML Go to auto-tuning mode I I VI V2
ode
26663 | 6g27 | Manual Go to manual mode R
Mode

26661 | 6825 Reset Do same action as Reset Key v v

6- 7 Command Mode

When the value of the Command Mode Register is 26663 then the MV1 & MV2 registers can be read
and write. Once the command mode register value is 26661 the MV1 & MV2 registers becomes read

only.
6.7 PROG Code
The Program Code is defined in the below table.
Program Code Model No
22.XX C22
62.XX C62
82.XX C82
83.XX C83
72.XX C72
42.XX C42
23.XX R22
6- 8 Program Code
6.8 Scaling

The scale high/low values are defined in the following table for SP1, INLO, INHI, SP1L,
SP1H, PV, SV, RELO and REHI

| Condition | Scale Low | Scale High |
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Condition Scale Low Scale High
Non-Linear Input -1999.9 4553.6
Linear Input DP=0 -19999 45536
Linear Input DP=1 -1999.9 4553.6
Linear Input DP=2 -199.99 455.36
Linear Input DP=3 -19.999 45.536

6- 9 Scaling for PV, SV, SP1, INLO,INHI,SP1L,SP1H,RELO,REHI
The scale high/low values are defined in the following table for PB, O1HY, RR, O2HY

and ALHY
Condition Scale Low Scale High
Non-Linear Input 0.0 6553.5
Linear Input DP=0 0 65535
Linear Input DP=1 0.0 6553.5
Linear Input DP=2 0.00 655.35
Linear Input DP=3 0.000 65.535

6- 10 Scaling for PB, O1HY, RR, O2HY, ALHY
6.9 Data Conversion

The word data are regarded as unsigned (positive) Integer data in the
Modbus message. However, the actual value of the parameter may be a negative value with the decimal
point. The high/low scale values for each parameter are used for such conversion.

Let

M = Value of Modbus message

A = Actual value of the parameter

SL = Scale low value of the parameter

SH = Scale high value of the parameter
The conversion formulas are as follows:
M=(65535 + (SH — SL)) = (A — SL)
A=((SH — SL)/65535) * M) + SL

If the communication selected with signed integer data in the Modbus message then
there in no need of data conversion. The data on the register will be same as actual in the range of
-19999 to 32767. When the actual value will exceed 32767 the Modbus register remains at 32767. So, it
is not advisable to use signed integer mode of data for the actual data above 32767. This option is
available from firmware version 15 in C62, C22 & R22 and firmware version 8 in C42, C72, C82 & C83.

6.10 Communication Examples
6.10.1 Read PV, SV, MV1 and MV2
Send the following command to the controller via the communication port

03 00 H'40 00 04 HI LO
H'80
Slave Address Function Code | Starting Address No of Words CRC16

6.10.2 Perform Reset Function (same effect as pressing R key)
Query

06 00 | H48 H'68 | H25 HI LO

Slave Address Function Code Register Address Data Hi /Lo CRC16
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6.10.3 Enter Auto-Tuning Mode

Query
06 00 | H'48 H'68 | H'28 HI | LO
Slave Address Function Code | Register Address Data Hi /Lo CRC16
6.10.4 Enter Manual Control Mode
Query
06 00 | H48 H'68 | H27 HI | LO
Slave Address Function Code | Register Address Data Hi /Lo CRC16
6.10.5 Read All Parameters
Query
03 00 | 00 00 | H50 HI | LO
Slave Address Function Code | Starting Address No of Words CRC16
6.10.6 Modify Calibration Co-efficient
Pre-set the CMND register with 26669 before attempting to change the
Calibration coefficient
06 00 | H48 H'68 | H29 HI | LO
Slave Address Function Code Register Address Data Hi/Lo CRC16
6.10.7 Calibrate ADLO
H10 00 | H48 | 00 | 02 | 04 H68 | H29 | 00 | H4D | HI | LO
Function Register No of Bytes . .
Slave Address Code Address Words Count Data Hi /Lo Data Hi /Lo CRC16
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Warranty

Attention!!

The present handbook is merely indicative, and it is subject to changes in any moment, without giving any notice.

The not respecting strictly the indication found on this handbook, the opening and tampering the product, the incorrect use, the wrong wiring,
the using of spare parts or optional not original CEAM Control Equipment, the removing of the labels, of the identification marks put by CEAM
Control Equipment, and the hidden export to Extra CE counties, they make immediately lose the responsibility over the product and the
warranty right!

WARRANY TERMS: the product is under warranty for a period of 12 Months (Art. 1490 C.C. and following) starting by the delivery note
date, also in case it is in vision, and then transformed in selling, the complete text of the warranty conditions offered by CEAM Control
Equipment in conformity to the actual laws, are published, and are at disposal of any people which demand for them, the document is registered
both in paper form and in electronic form, to the CEAM Control Equipment, headquarter, and to see it, it is sufficient to make a written request,
specifying the title of the applicant.

The warrany cover:

The products and the components which bad functioning is referable for sure to production defects, the eventual defect met
gives only the right to repair it, and not to substitute the product, besides the eventual production defect, does not give any
right to resolute the contract, or to suspend the payment if not expressly agreed in written by CEAM.

The warranty does not cover:

Defects generated by incorrect or improper use of the product

Defects generated by using spare parts or consumables products not original CEAM

Defects generated by environmental and/or atmospheric problems and/or natural calamity

Products and/or services tampered or modified even partially

Products and/or services to which have been taken off, or tampered, even partially, labels and lot codes original CEAM

In any case, the warranty does not cover:

Batteries, magnetic devices, perishable products and/or consumable products

The components of Third parts, to which it must answer directly, the assistance service of the same, with the modalities provided from them.
The technical time used to verify and/or to repair the products

The travelling allowance, and the technical intervention on the place, if effected.

The packaging and shipping cost of the products there and back.

All the additional costs supported by CEAM to fulfil the warranty.

Clause of responsibility exclusion
CEAM does not assume any responsibility, regarding eventual damages, direct or in direct, caused to people or things, or damages for non
production and/or incorrect production and/or eventual damage, in some way referable to the product and/or to this handbook service.

CEAM does not assume any responsibility regarding eventual damages caused to people or things because of the eventual not conformity to
the product and/or service of the present handbook, which is merely indicative, and that can be changed by CEAM in any moment without giving
any notice.







How to Order

C930 Series are orderable instruments with various options and various accessories available, all
displayed and selectable through the online CEAM catalog: www.sensorstore.it under the item
C930-XX, or accessible via the direct QRCeam system under the code below

C930-Series
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