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CAREL

WARNINGS

CAREL bases the development of its products on decades of experience in HVAC,
on continuous investments in technological innovations to products, procedures
and strict quality processes with in-circuit and functional testing on 100% of its
products, and on the most innovative production technology available on the
market. CAREL and its subsidiaries/affiliates nonetheless cannot guarantee that all
the aspects of the product and the software included with the product respond
to the requirements of the final application, despite the product being developed
according to start-of-the-art techniques.

The customer (manufacturer, developer or installer of the final equipment)

accepts all liability and risk relating to:

- correct configuration of the product in order to reach the expected results in
relation to the installation;

- specific final equipment (example: installation, programming, uploading
application software, product commissioning);

- management of IT security and personal data protection.

Before connecting the product to a private computer network, the customer is
responsible for adopting and implementing appropriate measures to prevent risks,
including cyber-security risks, taking into consideration the recommendations in
chapters 8, 9 and 10 of this manual (for example: user configuration, webserver
and FTP server access management, etc.)

CAREL may, based on specific agreements and/or circumstances, act as a
consultant for the successful commissioning of the final unit/application,
however in no case does it accept liability for the correct operation of the final
equipment/system.

Programming and connection to computer networks, including in relation to IT security
aspects and personal data protection, must be carried out by expert personnel, under
the responsibility of the system'’s owner.

The product in question is not intended to be a finished product and, in relation
to its advanced level of technology, is supplied in "commissioning mode", i.e. is
not intended to be sold directly to end users or be installed on the production line
orin any case outside of a secure development environment. It therefore requires
setup/configuration/programming/commissioning to be able to operate in the
best possible way for the specific application. Failure to carry out the checks
specified in the manual may make the product vulnerable and consequently
exposed to the risk of potential IT attacks; CAREL accepts no liability in such cases.

Only qualified personnel may install or carry out technical service on the product.
The customer must only use the product in the manner described in the
documentation relating to the product.

In addition to observing any further warnings described in this manual, the

following warnings must be heeded for all CAREL products:

- Prevent the electronic circuits from getting wet. Rain, humidity and all
types of liquids or condensate contain corrosive minerals that may damage
the electronic circuits. In any case, the product should be used or stored in
environments that comply with the temperature and humidity limits specified
in the manual.

« Do not install the device in particularly hot environments. Too high
temperatures may reduce the life of electronic devices, damage them and
deform or melt the plastic parts. In any case, the product should be used or
stored in environments that comply with the temperature and humidity limits
specified in the manual.

+ Do not attempt to open the device in any way other than described in the
manual.

« Do not drop, hit or shake the device, as the internal circuits and mechanisms
may be irreparably damaged.

+ Do not use corrosive chemicals, solvents or aggressive detergents to clean the
device.

- Do not use the product for applications other than those specified in the
technical manual.

All the above suggestions also apply to controllers, serial boards and any other
accessories in the CAREL product portfolio.

CAREL adopts a policy of continual development. Consequently, CAREL reserves
the right to make changes and improvements to any product described in this
document without prior warning.

The technical specifications shown in the manual may be changed without prior
warning.

The liability of CAREL in relation to its products is specified in the CAREL general
contract conditions, available on the website www.carel.com and/or by specific
agreements with customers; specifically, to the extent where allowed by applicable

legislation, in no case will CAREL, its employees or subsidiaries/affiliates be liable
for any lost earnings or sales, losses of data and information, costs of replacement
goods or services, damage to things or people, downtime or any direct, indirect,
incidental, actual, punitive, exemplary, special or consequential damage of any
kind whatsoever, whether contractual, extra-contractual or due to negligence, or
any other liabilities deriving from the installation, use or impossibility to use the
product, even if CAREL or its subsidiaries/affiliates are warned of the possibility of
such damage.

DISPOSAL

—
Fig. 1 Fig.2

Please read and keep.

With reference to European Union directive 2012/19/EU issued on 4 July 2012 and

related national legislation, please note that:

1. Waste Electrical and Electronic Equipment (WEEE) cannot be disposed of as
municipal waste but must be collected separately so as to allow subsequent
recycling, treatment or disposal, as required by law;

2. usersare required to take Electrical and Electronic Equipment (EEE) at end-of-
life, complete with all essential components, to the WEEE collection centres
identified by local authorities. The directive also provides for the possibility to
return the equipment to the distributor or retailer at end-of-life if purchasing
equivalent new equipment, on a one-to-one basis, or one-to-zero for
equipment less than 25 cm on their longest side;

3. the equipment may contain hazardous substances: the improper use or
incorrect disposal of such may have negative effects on human health and
on the environment;

4. the symbol (crossed-out wheeled bin = is shown on the product or on
the packaging, indicates that the equipment must be disposed of separately
at end-of-life;

5. if at end-of-life the EEE contains a battery E this must be removed
following the instructions provided in the user manual before disposing of
the equipment. Used batteries must be taken to appropriate waste collection
centres as required by local regulations;

6. intheeventofillegal disposal of electrical and electronic waste, the penalties
are specified by local waste disposal legislation.

Warranty on materials: 2 years (from production date, excluding
consumables).

Approval: the quality and safety of CAREL INDUSTRIES Hg products are
guaranteed by the ISO 9001 certified design and production system.

NO POWER

CABLES
TOGETHER

READ CAREFULLY IN THE TEXT!

IMPORTANT: separate as much as possible the probe and digital input cables
from cables to inductive loads and power cables, so as to avoid possible
electromagnetic disturbance. Never run power cables (including the electrical
panel cables) and signal cables in the same conduits
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1. INTRODUCTION

cpCOisaprogrammable microprocessor electronic controller operating
equipped with a multitasking operating system, compatible with
the c.pCO system family of programmable controllers, user terminals,
gateways and communication and remote management devices.
These devices constitute a powerful controller system that can be easily
interfaced with the most common building management systems (BMS)
on the market. It has been developed by CAREL to manage multiple
applications in the air conditioning, refrigeration and HVAC/R sectors in
general. The controller features considerable flexibility, allowing specific
products to be created upon customer request. Compared to the pCO
system, the range comprises a new compact-sized controller, the c.pCO
mini (4 DIN module and panel version), equipped with 10 universal
inputs/outputs and available with built-in driver for unipolar electronic
expansion valves, in addition to the c.pCO Small, Medium, Large, and
ExtraLarge models. The number of inputs/outputs can be increased
by connecting c.pCOe expansion cards. The Medium size controller
versions come with one or two built-in electronic expansion valve
drivers. The Ultracap module (accessory) can be used for emergency
power supply to the valve driver so as to completely close the valves in
the event of a mains power failure. c.pCO can be connected via Ethernet
LAN to other c.pCO family controllers. Each controller in the LAN can
exchange digital or analogue variables with the other controllers, as
defined by the application program. c.pCO can be connected via a
pLAN network (pCO Local Area Network) to the pGN range terminals.

Each FieldBus serial port, either built into the controller or installable
via an optional card, can be connected to field devices such as valve
and damper actuators, as well as external drivers (for example electronic
expansion valve drivers, EVD Evolution).

Each BMS serial port, either built into the controller or installable via an
optional card, provides connection to standard bus systems at a field
level, automation level and management level, such as KNX®, LON®,
BACnet™, etc.

The real-time operating system (OS) manages priority to ensure the
application program cycle time, 32-bit data and floating point numbers,
multi-master and multi-protocol Ethernet networking.

Main features:

- optimisation of the memory occupied by the operating system and
the application program, boot time, the application program loading
time and cycle time;

- optimisation of system response time: the controller runs multiple
processes in parallel, each managed with a different priority level;

.+ process independence: each process, whether a protocol, USB port
management, data or alarm log (datalogger), data exchange with the
tERA cloud service, operates independently from the others;

- debugging during execution (on target);

+ native management of the TCP/IP multitasking protocol.

Local connectivity:

+ built-in web server, fully customisable, supports standard HTML
and Javascript. pages created with the most common website
development tools can be copied into the 90 MB memory. Dynamic
methods (CGIl, Common Gateway Interface) available to read and
write application program variables. Other innovative features:
possibility to display the contents of the pGD family terminals on the
browser page, to view graphs of data stored by the datalogger and to
plot data from probes and energy meters in real time (variable trends);

- file server (FTP): in the LAN network, the public storage space on the
c.pCO can be accessed via the FTP protocol. FTP clients can thus be
connected to upload updates, web pages and documents to the
controller. “csv” (comma separated value) files can also be exported
and downloaded from the datalogger.

- Creation of users/passwords with different access privileges,
associated with both web servers and FTP servers;

- management of multiple simultaneous instances of Modbus TCP/IP
Main and Secondary protocol;

- BACnet™ protocol management with B-BC profile (MSTP or TCP/IP,
license purchased separately).

Remote connectivity:

- embedded connectivity to the Carel tERA cloud service: the controller,
when connected to a normal router, establishes a secure connection
with the tERA server, after having registered and configured the
controller. Remote management services on the control variables,
alarm notifications, data analysis and reporting can be activated.
Connections to tERA are encrypted via standard SSL (Secure Socket
Layer).

- A built-in firewall on the controller ensures remote access only via a
secure connection (connection to the tERA cloud for csuite based
products or via VPN encryption). Any changes to the default firewall
configuration may impair product security.

- No other types of remote connection to the controller are possible.

Built-in USB peripheral: used to update the controller, and save web
pages, documentation, and applications to the flash memory. Can also
be use to download logs from the controller.

- ¢.pCO Small-Extralarge: the USB host and device ports are managed
directly by the operating system. USB host port (top): updates
(operating system/application program) can be uploaded to
the controller using a USB flash drive. USB device port (bottom):
the c.pCO can be connected to a personal computer, making its
memory becomes visible as a removable disk, and at the same time
establishing a communication channel with the csuite or STone
software for programming and online debugging.

+ ¢.pCO mini: the 2 USB ports are physically integrated into a single
micro USB port; this solution offers the same performance as the two
ports available on the larger models.

Other features:

+ possibility to connect up to 3 terminals to the same controller (both
semi-graphic terminals such as the PGN or touchscreen terminals
such as the pGDx);

- external or built-in terminal, equipped with display and keypad
with  LED-backlit buttons, useful for uploading software and
commissioning;

+ universal inputs/outputs configurable in the application program
to connect active and passive probes, digital inputs, analogue and
PWM outputs. This increases the possibility of configuring the inputs/
outputs, without needing to upgrade to a larger size controller;

.+ possibility to use the csuite or STone software development
environment, installable on a personal computer, to create and
customise the application program, for simulation, supervision and
configuration of the Ethernet network;

- wide range of models that differ in terms of:

size (Mini, Small, Medium, Large and Extralarge), to ensure
maximum flexibility based on the application;

- digital outputs (24/230V relay) and SSR (solid state relay);

« NO or NC relay outputs;
built-in optically-isolated/non optically-isolated serial ports;

- optional built-in display;

- various types of connectors (spring, screw, etc.).

1.1 Models and options

c.suite

Development environment designed as a set of independent modules,
one for each stage of HVAC/R software development, c.suite allows a
team of professionals with different skills to work together on the same
project, increasing the efficiency of everyone involved through flow-
and team-based development. All the software modules cooperate via
centralised data exchange, with optional version control (SVN).
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Development environment:

.+ cstrategy: environment where expert algorithm programmers
prepare the heart of the application program. Programming
environment features:

- total independence of the programming logic from the hardware
and devices connected to the network;

- Availability of languages compliant with IEC 61131: ST (Structured
Text), FBD (Function Block Diagram), SFC (Sequential Function
Chart), LD (Ladder diagram), also used simultaneously;

- management of 32-bit data types, floating point, arrays and native
structures;

- debugging on target via USB or Ethernet port.

« c.mask: dedicated environment for developers of the user interface.

- cdesign: definition of configurations, such as controller type and size,
inputs/outputs, client/server protocols, default parameter values,
data logger, network address and user management, connection to
tERA cloud services.

Command line tools:
- cfactory: used to program the controller by loading the application
program and the desired unit configuration during assembly.

STone

Development environment designed to manage every stage of HVAC/R
software development, STone allows a team of professionals to work
together on the same project, increasing the efficiency of everyone
involved through flow- and team-based development. STone can
be used to manage source files and features through version control
software (e.g. GIT).

Development environment:

.+ STone: environment for developing the application program and
the user interface for semi-graphic displays, defining configurations,
inputs/outputs,  client/server  protocols, default  parameter
values, data logger, network address management and users.
Programming environment features:

- total independence of the programming logic from the hardware
and devices connected to the network;

- [EC 61131 compliant ST (structured text) language available;

- management of 32- and 64-bit data types, floating point, arrays
and native structures;

- debugging on target via USB or Ethernet port.

- Availability of a complete test suite: Unit testing, automatic tests
and non-regression tests

Command line tools:
-+ Sparkly;
- program the controller by loading the application program
- write individual parameters and/or parameter configurations

All the aspects related to strengthening controller cybersecurity
and the protection of personal data are the customer’s responsibility
(manufacturer, designer or installer of the final equipment).

Model identification

The development tool used to program the controllers - 1tool, c.suite or
STone - can be identified as shown below.

Identification code on the product label.

On c.pCQ, if digit 6 of the part number is:

« S =csuite operating system

« T =STone operating system

On c.pCO mini, if digit 6 of the part number is:
« 0= csuite operating system

- T =STone operating system

cpCO sistema +0300057EN rel. 1.8 - 15.12.2025
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Built-in 7-segment display (on models where available).

At power on, the controller will show a different letter for a few seconds,
depending on the operating system installed:

« "C"-> csuite operating system

« "S"-> STone operating system

¢.pCO c.suite
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A Caution: the two operating systems are not compatible.

Fig. 1.b

1.2 Applications

The same controller, running the dedicated application program, can
be used to manage different units:
« chillers and heat pumps;

« roof-top units;
- air conditioners;

+small/medium air handling units (on request);
- refrigerated cabinets (on request and to specification);
- cold rooms (on request and to specification);

+ aging rooms;
-+ compressor racks;

- universal activation devices.

o Notice: from version 4.5 of the c.suite operating system, the
following screens have been modified: Application statistics and

Therefore, specific controllers need to be used depending on the
development tool.

1.3 Functional diagram

Memory info. See KSA under Sw&Support -> c.suite.

The following figure shows the general diagram of the possible connections to the c.pCO controller. Specifically, on a generic air handling unit, the
damper and valve actuators are field devices that communicate via Fieldbus 1 (ref. C). The serial probes send the measured values, the humidifier
control board and the fans send and receive the set point from the controller via Fieldbus 2 (ref. E). The built-in terminal and the remote terminal, which
communicates via pLAN (ref. A), are used for installing the application program and for commissioning the system. The pGDx touchscreen terminal, with
intuitive and direct operation, can be used to set the on and off time bands, the main parameters, manage other advanced functions provided by the
application program, and display any alarms that are activated during normal operation. This communicates with the controller via the Ethernet port
(ref. D). The same network can be used to connect another c.pCO controller, communicate with a BACnet™ supervisor and/or with the tERA remote
connectivity cloud service. Finally, connection to other supervisory systems (KNX®, LON®, etc.) is available on installing the BMST expansion card (ref. B).
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(Disponibile fino a 12/2023)
Fig. 1.c

Ref. |Serial port/connectors Connection
A pLAN/J10,J11 up to 3 terminals (semi-graphic terminals such as the PGN or touchscreen terminals such as the pGDx)
B BMS 1 Serial Card a building automation system, once the corresponding BMS card has been installed (see par. 1.3)
C FieldBus 1 Serial Card field bus sensors, actuators, etc,, once the corresponding card has been installed (see par. 1.4)
D Ethernet pGDx terminals, c.pCO controllers, router-->tERA
E FieldBus 2 /J26 (and J23 on Large, Extralarge models) field bus sensors, actuators, etc. (built-in)
F BMS 2/J25 other devices (built-in)
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1.4 Terminals
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P/N

Description

Notes

PG[R/B]04*
(Technical leaflet
+050001895)

pGDx 4.3" user terminal

The pGDx 4.3 inch graphic terminal is part of the touch screen family, designed to make the user interface
with the c.pCO sistema controllers simple and intuitive. The electronic technology used and the 65,000 col-
our display enable management of high quality images and advanced features to ensure a high aesthetic
standard. The touch screen display guarantees simple human-unit interaction, making it easier to browse
between the various screens.

PG[R/B]07*
(Technical leaflet
+050001950)

pGDx 7" user terminal

The pGDx 7 inch graphic terminal is part of the touch screen family, designed to make the user interface
with the pCO sistema controllers simple and intuitive. The electronic technology used and the 16 million
colour display enable management of high quality images and advanced features to ensure a high aesthet-
ic standard. The touch screen display guarantees simple human-unit interaction, making it easier to browse
between the various screens.

PGNEOOO*
(Technical leaflet
+050001425)

pGN graphic terminal

This provides complete graphic management through icons (defined during application software devel-
opment) and the management of international fonts in two sizes: 5x7 and 11x15 pixels. The application
software resides on the c.pCO controller only, and the terminal does not require any additional software
during use. Installation accessories:

telephone connection cable P/N SOOCONNO0%;
+connection cable for c.pCO mini P/N SOOCONNOSO;

TCONNG6J0O0O splitter board (technical leaflet +050002895).

PLD**GFP0OO
(Technical leaflet
+050001840)

pLDPRO graphic
terminal

This provides complete graphic management through icons (defined during application software devel-
opment) and the management of international fonts in two sizes: 6x8 and 12x16 pixels and buzzer. The
application software resides on the c.pCO controller only, and the terminal does not require any additional
software during use. It is compatible with graphic interfaces developed for the pGN graphic terminal. In-
stallation accessories:
+ telephone connection cable P/N S9OCONNOO*;

connection cable for c.pCO mini P/N SOOCONNOSO;
- TCONN®6J0OO splitter board (technical leaflet +050002895).

_“ e i'_r- . AT*
_“w‘ 5 E'% : (Technical leaflet th-TUNE, panel- or This allows the user to set the temperature and humidity in a residential environment. th-Tune is compati-
= | o +0500016lE/ wall-mounted terminal |ble with the main recessed wall boxes in different markets (Italy, USA, Germany, China).
| +05000171E)
TD* . thTx, thermostat for Thermostat fgr cqmrolﬁng Femperature and humidity in homes and commercial buildings, equipped with
(Technical leaflet temperature and a simple and intuitive user interface.
+0500129IE/ humidity control It features its own logic, but can also be completely controlled via the Modbus® communication protocol,
+050000445) allowing complete remote management of system settings, fan operation, and operating modes.

1.5 BMS port expansion cards (c.pCO Small-Extralarge)

P/N Description Notes
PCOSQO4850 ) This is used to interface directly with an RS485 network, with a maximum baud rate of 19200. The card
(Technical leaflet BIMS R5485 serial card guarantees opto-isolation of the controller from the RS485 serial network.
+050003237) '
PCO1000WDO It allows the controller to interface to networks that use HVAC protocols based on the physical Ethernet
(Technical leaflet Ethernet - pCOweb standard, such as Bacnet IP, Modbus TCP/IP and SNMP It also has an internal web server for managing the
+Oescogéc3a24;a ¢ interface card HTML pages relating to the application, meaning a browser can be used to access the controller’s informa-
tion (network variables and parameters), as well as a logger function.

l(DTC?J QOﬂB[f)]Ot BACnet MS/TP - pCOnet | This is used to connect the controller to a BACnet MS/TP network (Main/Secondary Token Pass) The RS485
+Oescog(;%a93;a ¢ interface card connection is optically-isolated from the controller.
PCO10000F0 This is used to connect to a LonWorks® TP/FT 10 network. The program resides on the flash memory
(Technical leaflet LonWorks® interface housed on the socket, and can be programmed directly via the LonWorks® network, using network

gscog(‘)ii)zé;j € card installation and maintenance tools such as LonMaker™. Information on the card programming procedures
+ is available in the manual +030221960. NO LONGER AVAILABLE FROM 31/10/2023
PCOSQOKXNO o This is used to connect to a network operating in accordance with the KNX® standard via the controller’s
(Technical leaflet KNX® interface card BMS port
+030220326) P

This differs from pCOWeb, with the introduction of numerous features that cover the same applications
PCOGOOOWEOQ/ yet with much high levels of IT security, usability and flexibility. It is available in two versions, called
PCOD WE Ethernet - boss one “gateway” and "supervisor”. The “gateway” version has been created to mainly allow integration of the unit
,000 0 interface card into a local BMS that communicates via Modbus, BACnet and SNMP protocols. The “supervisor”version

(ngggo‘gazlzi:?ﬂet is intended for applications that, in addition to the field protocols, require supervisory features, such as
+

managing log files, sending emails or instant messages for alarms, and communicating with the outside
world (Internet) to CAREL cloud systems or third-party systems via XML or MQTT protocol.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025
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1.6 FieldBus port expansion cards (c.pCO Small-Extralarge)

P/N Description Notes
PCO100FD10 This is used to connect via an electrically isolated interface to an RS485 network. The function imple-
(Technical leaflet RS485 serial card mented is main (i.e. supervisor), and therefore other secondary controllers or devices can be connected.
+050003270) A maximum of 64 devices can be connected.
PCO100TLNO This is used to connect to devices that communicate via the CAREL proprietary tLAN protocol (2 wires),
(Technical leaflet tLAN- to receive information or send commands. Up to five devices can be connected, both I/O expansions and

echnical leatle Fieldbus card drivers for the management of electronic valves. Alternatively, it can be used to connect the PLD/PST LED
+050003270) .

display.

PCO1 .OOMPBO . This is used to connect the controller to up to 8 servo controls that communicate via the MP-BUS® proto-
(Technical leaflet Belimo card col, to receive information or send commands.
+050003270)

1.7 Accessories and expansions

P/N

Description

Notes

PCOS00UC20
(Technical leaflet
+05000411E)

Ultracap
module for c.pCO built-
in driver

This module guarantees temporary power supply to the valve driver only in the event of a power failure,
for sufficient time to immediately close the connected electronic valve or valves (one or two). It also
avoids the need to install a solenoid valve in the refrigeration circuit, or a backup battery kit.

EVD0O000OUCO
(Technical leaflet
+0500042IE)

External Ultracap
module

DIN rail mounted, this can be connected as an alternative to the PCOSO0UC20 Ultracap module. It can
also be used in applications with electronic expansion valve drivers not built into the controller (e.g.
c.pCO Small - EVD Evolution - external Ultracap module). If used with c.pCO mini, the module guarantees
temporary power supply to the controller in the event of a power failure, for a sufficient time to immedi-
ately close the valve (see technical leaflet +0500058IE)

!

‘: - EVDOOOOE* Electronic expansion The bipolar stepper motor electronic expansion valve driver manages refrigerant expansion in a refriger-
= a (Technical leaflet valve driver P ant circuit. The version with RS485 Modbus/Carel serial port is required with the c.PCO controller family.
g . B +050004150) Alternatively, the driver can operate in stand-alone mode.
i _—
This is used to manage an immersed electrode humidifier and share the main parameters via the Carel /
" Modbus RS485 serial line. It features:
CPY CAREL ) -
o + all the inputs and outputs needed to completely and autonomously control the humidifier;
(manual KUE humidifier o )
040000030) card + three LEDs to indicate: alarms (red), steam production (yellow), 24 Vac power supply (green);
+ ' +connection to the CPY terminal (P/N CPYTERM¥) or to the supervisor network using the Modbus® RTU
or CAREL proprietary protocol.
ill;l— |i||| P .1
e PCOUMI2000 Interface for Tbls is used to control the key parameters of CAREAL OEM humidifiers .
=) ﬁ’:\ ) - directly from the c.pCO controller. The values acquired by the sensors (high
= (Technical leaflet OEM series o
2 R £050003210) humidifiers level, feed water conductivity, current sensor)
are converted into signals compatible with the inputs available on the controller.
PCOE* . . — ) -
(Technical leaflet pCOe expansion I/0 expansion card that offers users a good combination of inputs and outputs, both digital and ana-
+050003265) card logue.
%
(L.Jl_XF; ical leaflet pCOe DI expansion 1/0 expansion card that provides extra digital inputs in a single solution. The expansion features both
+§§Og(;c3327?? ¢ card voltage-free and fast contact digital inputs.
P+E* EggOe expansion This is used to increase the number of inputs/outputs and relays on the controller.
(Technical leaflet Basic The Enhanced version has an additional built-in driver for managing a CAREL unipolar electronic expan-
+0500059IE) . sion valve.
or Enhanced version
emeter1/
- ingle-phase/three- ingle-phase/three-phase energy meter witl isplay for parameter values; especially suitable for
emeter3 Single-phase/th Single-phase/three-ph ay h LCD display for p [ pecially suitable f
(nggg(l)iagy\l/ia/ﬂa phase energy meter  |measuring active energy and cost allocation. Equipped with R5485 port (Modbus RTU protocol).
+
+0500047ML)
» 3
- FCR3 Three-phase speed The FCR series devices are electronic three-phase voltage regulators that use the phase cutting principle
(Technical leaflet contro\ﬁ\)er P to regulate the effective output voltage to the load, based on the input signal. These can drive asynchro-
+050004065) nous electric fan motors.
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P/N Description

CAREL

Notes

WS0T1AB2M2*

The access point is an electronic device that is part of the rTM SE (Remote Temperature Monitoring) sys-
tem. It enables communication between devices using the Modbus® protocol (c.pCO system, PlantVisor)
and wireless sensors (WS01¥) or other routers (WS01%).

Available until 12/2023.

DPW*, DPP*, DPD*

(Technical leaflet

H +050001235,
+050001245)

Serial probes

-

\ (Technical leaflet Access point
‘ +0500030ML)

3 -

¥ -

The DP* series temperature and humidity probes for rooms, equipment rooms and
ducts are designed for the residential and light industrial HVAC/R market.
The range includes models with 0-10 V output and with RS485 serial output (Carel or Modbus).

2. STRUCTURE

2.1 c.pCO structure

The controllers include, on the models where featured, a display and keypad comprising six buttons that, when pressed alone or combined with other

buttons, activate the following operations:
- upload application program (UPLOAD);
« commissioning.

During operation, the terminal can be used to:
- set the basic operating parameters;

- display the measured values, active functions, activated alarms.

¢pCO mini
A 4+
© <
5 v osE i

JaFBus Js AN

‘ TEEE e r\-'_\:_‘:‘\
o Al

EE 8g§ B U /

8o [0)s 6

=28 oE ®E B —19

St b LlZtanninonnt)
a Ol

galle J—@éﬁn, — 7 ———|

gSH8 [La2lEac8zss8:ss28]

SHioe = -

panel mounting

. ¢pCO Small..Extralarge
Verde/Green Giallo/Yellow

Link/Act ~ On = 100Mbps |
Off = 10Mbps
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el "»Nm:na-mcaz»c- =|
£ """_”‘JJ ALNmiﬂ mi Lﬁ],t;sﬂ
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125 BUIS2 1126

only model with built-in driver

DIN rail mounting only model with builtin driver |

Key:

pLAN address selection button

Fig.2.a

USB Device port (secondary)

pLAN address display

Main display

Power LED

MAC address label

Overload LED

Ethernet port

FieldBus/BMS dipswitches on port J26

Ethernet port spade connectors

MmN (o>

USB Host port (main)

olz|z|~|x|o

Unipolar valve connector

Each controller has a series of connectors for the inputs/outputs (see chap. 5) and the secondary display with button and LED for setting the pLAN

address.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025
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Keypad
Button Description Backlit Functions
n Alarm Red/White pressed together with Enter accesses the screens managed by the operating system.
@ Prg White/Yellow -
§ Esc White return to higher level
? upP White increase value.
I Enter White Confirm value
l DOWN White decrease value.
pLAN address - short press: the pLAN address is displayed brighter
O selection repeated press: increase address value
release: after a few seconds, the display lighting is dimmed and the pLAN address is saved

o Notice: once the application program has been installed, the functions of the buttons depend on the application program and do not

necessarily correspond to the above description.

Display (c.pCO Small-Extralarge)

There are two displays:
+ the main display on the built-in terminal (if provided);
- the secondary display that shows the controller's pLAN address.

Display (c.pCO mini)
This is a built-in display (if featured), or a secondary display that shows
the controller's pLAN address.

LED (c.pCO Small-Extralarge)

There are six LEDs:

1 yellow LED that indicates power is connected;

- 1red LED that indicates an overload on the +VDC TermINAL (J2-5);

+ 4 LEDs to display valve status (only for c.pCO built-in driver models).
The LEDs flash if the valve is moving and are when if the valve is fully
open or closed.

LED Colour Description

A ellow valve A closing (connector J27)
B green valve A opening (connector J27)
C ellow valve B closing (connector J28)
D green valve B opening (connector J28)

Dipswitches (c.pCO Small-Extralarge)

There are four dipswitches for configuring port J26 as FieldBus or BMS
(see par."Port J26 configuration”).

13

USB ports

c.pCO Small-Extralarge

There are two USB ports, accessible after opening the cover, for loading

the application program and the operating system, saving the logs, etc.:
USB"host” port for connecting a USB flash drive;

+ USB“device" port for direct connection to a computer.

¢.pCO mini

The c.pCO mini models contain a single micro USB port, for loading the

application program and the operating system, saving the logs, etc.

- The same USB port functions as both a “host”USB port for connecting
a USB flash drive, and as a “device” port for direct connection to a
compulter.

MacAddress label

Label with QR code containing the MAC address that uniquely identifies
the controller’s Ethernet network card

[IE'— & Address

I= S5 e nnepE

TuRx G

J3 Disp. J4 FBus J5 CAN

23 2 &
EE
51121_]52

T

5o

Fig. 2.b

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025



CAREL

3. COMMUNICATION PORTS

3.1 Serial ports

¢.pCO Small-Extralarge

The controllers have five serial ports:

+one terminal port on connector J10-J11 (pLAN)

+one built-in BMS port on connector J25 (BMS2)

+one built-in FieldBus port on connector J26 (FBus2).

- one BMS port to be used with a c.pCO family BMS expansion card (BMS1)
+one FieldBus port to be used with c.pCO family FieldBus expansion card (FBus1)

On the Large and Extralarge version c.pCO cards, connector J23 is labelled FBus2, as for connector J26. In terms of application program management, in
fact, this is the same serial line; different addresses need to be used for the devices connected to the two connectors. From an electrical point of view, the
ports are independent (an electrical fault on port J26 does not affect port J23). See the “Technical specifications " table (chap. 12).

c.pCO mini

The controllers have:

+ one terminal port on connector J3 (Disp.)

- one built-in BMS port on connector J6 (BMS, only on the c.pCO mini Enhanced model)

+ one built-in FieldBus port on connector J4 (FBus, on the c.pCO mini Enhanced, Smart and High End models).

] |
FRR T8 [ I
J3Disp. J4FBus J5 CAN 000ASC* |
I = e = = o S IR Pl
tJﬁ)ﬂ\i A tﬁzJ 923 FBus2
ONLY FOR S
&S LARGE AND EXTRALARGE 8
MODELS Yo
9. J
BMS d
. S iy M
o000 ——
n I n B e — 15 | 299 7
A’:a—‘ E%q /:;2?;%gélﬂ,ig§;;;;”;;;;g;;;s’?;6‘%“52 H
29 [229 222292229 Reooooyerro0222 2022RR200Y 2222
Fig.3.a
Interface Type/connectors Controller SpeC|ﬁcat|ons
Ethernet RJ45 c.pCO mini High End one 10/100 Mbps Ethernet port (100BASE TX Full-Duplex)

c.pCO Small-Extralarge
c.pCO mini

one or two 10/100 Mbps Ethernet ports (100BASE-TX Full-Duplex), both equivalent
Integrated on main board

Serial ZERO J3 Disp.

Serial ZERO pLAN/J10,J11 c.pCO Small-Extralarge HW driver: asynchronous half duplex RS485 pLAN

Not optically-isolated

Connectors: telephone jack + four-pin pull-out (four-pin pull-out only for c.,pCO mini)
Serial ONE BMS 1 Serial Card c.pCO Small-Extralarge Not integrated on main board

HW driver: not present

Used for all c.pCO family BMS expansion cards
Not integrated on main board

HW driver: not present

Used for all ¢.pCO family FieldBus expansion cards

Serial TWO FieldBus 1 Serial Card c.pCO Small-Extralarge

Serial THREE  |J6 BMS ¢.pCO mini Enhanced Integrated on main board
BMS 2/J25 ¢pCO Small-Extralarge HW driver: asynchronous half duplex RS485 Secondary.
Optically-isolated/not optically-isolated serial
Three-pin plug-in connector
Serial J4 FBus ¢.pCO mini Enhanced, Integrated on main board
FOUR Smart and High End HW driver: asynchronous half duplex R5485 Main.
Fieldbus 2/ 126 ¢pCO Small-Extralarge Integrated on main board

(and J23 on Large and
Extralarge versions)

HW Driver: asynchronous half duplex RS485 Main or Secondary (see par. "Port J26 configuration")

J23: not optically-isolated

J26: optically-isolated/not optically-isolated

Three-pin plug-in connector

J23 and J26 are both managed by the same protocol as serial 4, with the advantage of being

electrically independent

Port J26 configuration (c.pCO Small-Extralarge)

Tab.3.a

The c.pCO Small-Extralarge controllers feature four dipswitches to configure serial port J26 (figure):

- dipswitches all down: port J26 set for FieldBus hardware;
- dipswitches all up: port J26 set for BMS hardware*.
The factory configuration is: FieldBus port.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025
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(*) To use the serial port as a BMS, the correct communication protocol
also needs to be set in the application program in the c.suite or STone
programming environment.

BMS 1254
T =
FieldBus

AFFTIEFeeey FHEcY

= L
126

Fig.3.b

3.2 Ethernet ports

The c.pCO Small-Extralarge controllers have one or two 10/100 Mbps/s
Ethernet ports. The two ports are connected internally by a switch
that enables automatic routing of passing traffic not addressed to the
controller. In the event of a failure on the intermediate node that causes
a power outage, the network is disconnected. The ports feature the auto
crossover function (Auto-MDIX). The c.pCO mini High End controller has
a 10/100Mbps/s Ethernet port.

3.3 Network connection between
controllers

A multi-master or main/secondary network of c.pCO controllers can be
created using the Ethernet ports and serial ports:

Connection via Ethernet port

The built-in Ethernet ports on the c.pCO can be used to create multi-
master and multi-protocol networks, with transmission speeds of up
to 100 Mbps. The controllers can be interconnected using an external
switch (see figure below). For c.pCO Small-Extralarge models, the
two Ethernet ports are connected by an internal hub-switch so as to
create a daisy-chain network of multiple devices without the need for
external switches (see Figure 3.c). The bypass relays ensure the Ethernet
connection and data transmission are kept active even in the event of a
power failure on one module in the chain.

Switch

PGN terminal \

touch screen

]

%,

o ki >

e o |
3 Disp. “J} Disp Ja FBas 15 Can P =
[ ]

A O 5

|

PlantVisorPro

1

y

00000no000nnan
.pCO mini

Aebwj

noonnnnanannn

<.pCO mini

Switch

ECE
J25 BMS2 )26 FBus2
MAIN

E@o  SEC
125 BMS2 126 FBus2
MAIN

omo  Dmo
J25 BMS2 )26 FBus2
MAIN
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max 100 m max 100 m max 100 m

JH

cpCo
125 BMS2 )26 FBus2

MAIN MAIN

Sao ]
J25 BMS2 J26 FBus2
MAIN

ELERCELE)
125 BMS2 )26 FBus2

Fig.3.c

Connection via serial ports:

A main/secondary network can be created between different c.pCO

controllers using the RS485 serial ports. The network comprises:

+ one c.pCO (main) controller that communicates via Fieldbus RS485
serial using the Carel Main or Modbus Main protocol.

« one or more c.pCO (secondary) controllers connected to the point-
to-point network via BMS RS485 serial using the Carel Secondary or
Modbus Secondary protocol.

MAIN - SECONDARY network

=m0
125 BMS2 )26 FBus2
SECONDARY

MAIN SECONDARY

PC
MAIN

4 J11 pLAN ‘
5z ’
=] - [¢] =]+ [e] C p =] [¢] =] [¢]

125 BMS2 )26 FBus2 125 BMS2 )26 FBus2
SECONDARY SECONDARY
Fig.3.d

A Important warnings:

1. A serial port with main (FBus) hardware powers the network, via
an appropriate impedance, with the correct polarisation voltage
needed for operation of all connected devices: the main itself and
its secondary devices; serial ports with secondary (BMS) hardware,
on the other hand, do not have this polarisation voltage, which
is why it is always recommended to connect a device with main
(FBus) hardware to the network to ensure it is correctly polarised;

2. Itis not possible to connect more than two main (FBus) hardware
devices to the same network, as the total polarisation impedance
of the network would be too low, and therefore unable to supply
sufficient voltage for the RS485 network;

3. Itis recommended to connect serial probes or other field devices
to the optically-isolated FieldBus serial port or to serial port TWO
- FieldBus, to take advantage of the filtering properties of optical
isolation.

Special cases

+ In the event of a network comprising only devices with main HW,
a maximum of two devices can be connected. The maximum
permitted network length is 1000 m. Terminating resistors (120 Q), 1/4
W) must be fitted on the first and last device in the network if the
length exceeds 100 m;

- connect the computer to a network with at most one device with
main HW or at most 207 devices with secondary HW.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025



CAREL

4. INSTALLATION

4.1 Assembly and dimensions

All models in the c.pCO family can be installed on a DIN rail, with the exception of the c.pCO mini panel version.

DIN rail mounting: c.pCO mini, c.pCO Small-Extralarge
The following figure shows the dimensions of the c.pCO controllers for each size.

Fixing:

« place the controller on the DIN rail and apply light pressure. The rear tabs snap into place when the device is correctly fitted.
Removal:

+ Use a screwdriver as a lever in the hole to lift and release the tabs. The tabs are held in the locked position by return springs.

¢.pCO mini ¢.pCO mini, panel mounting
1
UUUuUuguuuuuuguydyg | n Q
= i | I R =
AN
— 8] o] X
E’ g — 0 I [mi D
— 134
NNNNANANANNANANN — 148 / Z Z7
il dima di foratura 5(34
e T U
L lmEsd 70 ‘ ‘ 63 04 drilling template /(o/ —
' ' ’ { 127x69 mm 2
{ ) 2]
pGNE pGDx 4.3”
18 202 53
= = I
“ N
N 9 E@ @5 — =
\ | U ~
N —— S
|21 ; ‘ | 125 ‘
"> H A
Fig.4.a
Dimensions (mm)
Small Medium Built-in driver Large Extralarge
A 227.5 315 315 315 315
B 60 60 60 60 60
B - with built-in USB port/terminal 70 70 70 70 70
B - with ULTRACAP module - - 75 - -
Tab.4.a

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025 16



CAREL

Panel mounting: c.pCO mini for panel mounting

Procedure:

1. insert the sealing gasket, with the smooth side facing the terminal;

2. insert the terminal into the opening;

3. tighten the screws;

4. apply the frame, applying uniform pressure first on the four corners
(points D) and then on the midpoints of the frame (points E), until it
clicks into place each time.

controller
vista da dietro side
view from behind

Fig. 4.b

o Notice:

- for correct assembly, follow the instructions shown in the following
drawing.

+ Important: during assembly, make sure that the top frame is perfectly
attached on all four sides.

- If needing to remove the frame, use a screwdriver to lever it out in
opening C.

+ To access the USB port, open the cover B and lift the rubber cap A
using the tab.

- Before closing the cover B, make sure that the rubber cap A has been
fully inserted (it must be flush with the outer plastic surface).

- Itis recommended to laser cut the sheet metal panelling.

- Notice: the thickness of the sheet metal (or material) used to make
the electrical panel must be adequate to ensure safe and stable
mounting of the terminal.

- the tension exerted by the screws must not cause the sheet metal
to deform, so as to guarantee the IP protection rating reported in
the specifications. This protection rating is guaranteed under the
following conditions: maximum deviation of the drilling rectangle
from the flat surface < 0.3 mm, maximum roughness of the surface
where the gasket is applied < 120 pm.

4.2 Installation

Environmental conditions

Avoid installing the controller and terminal in environments with the

following conditions:

« exposure to direct sunlight and the elements in general;

- temperature and humidity outside of the values allowed for operation
of the product (see Chap. 12 “Technical specifications”);

- wide and rapid fluctuations in ambient temperature;

-+ strong magnetic and/or radio frequency interference (thus avoid
installation near transmitting antennae);

« strong vibrations or knocks;

- in the presence of explosives or flammable gas mixtures;

+ exposure to aggressive and polluting atmospheres (e.g.: sulphur and
ammonia gases, saline mist, smoke) which may cause corrosion and/
or oxidation;

. exposure to dust (formation of corrosive patina with possible
oxidation and reduction of insulation);

+ exposure to water.

17
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Positioning the controller inside the panel

The controller must be installed inside an electrical panel and must
not be accessible, to avoid impact. The position in the electrical panel
must be chosen so as to guarantee correct physical separation from the
power components (solenoids, contactors, actuators, inverters, ..) and
the connected cables. The ideal solution is to house these two circuits
in two separate cabinets. Proximity to such devices/cables may create
random malfunctions that are not immediately evident. The structure of
the panel must allow the correct flow of cooling air.

A Caution:

- It is recommended to protect the communication cables against
unauthorised access, so as to prevent any "man in the middle" attacks;

- for safety reasons, the equipment must be housed inside an electrical
panel so that the only accessible parts are the display and the keypad
on the built-in terminal;

- the controller must be installed in such a way as to simplify operations
on the disconnection devices;

-+ when wiring, separate as much as possible the probe, digital input
and serial line cables from the power device cables (contactors, circuit
breakers and the like) to avoid possible electromagnetic disturbance;

- never run power cables (including the electrical cables) and probe
signal cables in the same conduits;

- for the control signals, it is recommended to use shielded cables with
twisted wires. If the controller cables have to cross over the power
cables, the intersections must be as near as possible to 90 degrees,
always avoiding running the controller cables parallel to the power
cables;

- reduce the path of probe cables as much as possible, and avoid spiral
paths that enclose power devices;

- in the event of any malfunctions, do not attempt to repair the device,
rather contact a CAREL service centre.

-+ to avoid tampering, it is recommended to place the equipment
inside an electrical panel or locked container. The keys should be kept
by qualified personnel and their use must be recorded on a specific
traceability form.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025



Electrical installation

A Caution: before carrying out any maintenance, disconnect the
controller from the power supply by moving the main system switch to ‘off"

Provide a power disconnect device in compliance with current
regulations. use cable ends suitable for the corresponding terminals.
Loosen each screw and insert the cable ends, then tighten the screws.
There is no limit to the number of wires that can be inserted into a single
terminal. The maximum torque for tightening the terminal screws is 0.6
Nm. For the maximum length of the connections of the analogue/
digital inputs and the analogue outputs, see the table of technical
specifications (see chap. 12.). For environments with strong disturbance,
it is recommended to use shielded cables with the shield connected
to the earth in the electrical panel. When the operation is completed,
slightly tug the cables to check they are sufficiently tight.

o Notice:

- fix the cables connected to the controller using cable ties, placed
around 3 cm from the connectors;

- if the power supply transformer secondary is earthed, make sure that
the earth wire is connected to the wire that runs to the controller
and is connected to terminal GO. Follow this instruction for all devices
connected to controller via the serial network.

A Caution:

- a power supply voltage other than that specified may seriously
damage the system;

- the fuse must be located near the controller;

- installation and maintenance/inspection of the controller are
operations reserved exclusively for qualified technical personnel, in
compliance with current national and local regulations;

- all of the extra low voltage connections (24 Vac or 28-36 VVdc analogue
and digital inputs, analogue outputs, serial bus connections, power
supplies) must have reinforced or double insulation from the mains
network;

- avoid touching or nearly touching the electronic components fitted
on the boards to avoid electrostatic discharges (extremely damaging)
from the operator to the components;

- do not exert excessive force with the screwdriver on the connectors
to avoid damaging the controller;

-+ when handling CAREL products, the use of an antistatic bracelet or
electrostatic dissipating footwear is recommended;

- if the device is used in a way not specified by the manufacturer, the
protection provided may be compromised;

- only install optional cards and connectors supplied by Carel.

4.3 Preliminary operations

Serial card assembly

If the Fieldbus and BMS serial ports built into the c.pCO are not sufficient
for the required application, it is possible to add a FieldBus serial port
and a BMS serial port, available as accessories (see chap.1).

Installation:

- locate the FieldBus or BMS serial port;

+ using a screwdriver, remove the corresponding cover; using wire
cutters, detach the pre-perforated plastic part to make an opening;

- fully insert the optional card into the slot, ensuring it makes good contact;

- close the cover by aligning the serial card connector with the opening;

+ complete the required wiring.

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025
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BMS card

FieldBus card

Fig. 4.c

O Notice: see the technical leaflets for details on the cards to be
installed.

¢.pCOe expansion card assembly
See technical leaflet +0500059IE.

Ultracap module assembly
See technical leaflets +0500042IE and +05000411E.

4.4 Electrical connections

Ethernet network

Connections:

+ use CAT-5 STP shielded cables;

- always make the earth connection using the male spade connector
near the Ethernet connectors;

+ the maximum length of an Ethernet connection is 100 m between
devices;

max 100 m max 100 m max 100 m

125 BMS2 126 FBus2
MAIN

J25 BMS2 J26 FBus2

MAIN MAIN

Fig. 4.d

RS485 network

To improve the controller’s immunity to electromagnetic disturbance,
the serial connection cable must be a shielded twisted pair, two-core or
three-core depending on the insulation of the serial port.

The following rule applies:

- ifthe serial port is (functionally) isolated from the power supply, a third
connection wire is required in the serial cable, as a common reference
for the controllers. If the serial port is not optically-isolated and the
common reference is already available, the third wire is not used.

For the RS485 network, use a twisted pair cable with the specifications
shown in the table.

Main HW Lmax Wire/wire |Resistance Max no. sec- Data
device (m) capacity |onfirstand |ondary devices |rate
(pF/m) |last device |on bus (bit/s)
c.pCO mini
FBUS 2(1 _50‘8 Tj‘/ﬁ <90 1200 64 19200
_ snielae
RS485 .
PC shielded AWG | g9 120Q 207 38400
24)
¢.pCO Small-Extralarge
FBUS \RS485 [1000 [<90 [120Q [64 [19200
PC | [1000 [<90 [1200 [207 [38400

o Notice: for main/secondary networks the maximum allowed
lengthis 1000 m; 120 Q, 1/4 W terminating resistors on the first and last
devices in the network must be used when the length exceeds 100 m.
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Not optically-isolated serial port

c.pCO mini: Fieldbus (J4) and BMS (J6) ports

c.pCO Small-Extralarge: serial zero - pLAN (J11), FieldBus 2 (J23 and J26),
not optically-isolated BMS2 (in the models with built-in ports without
optical isolatation).

Case 1: multiple boards connected in a main/secondary network
powered by the same transformer. The length of the network is <100m,
terminating resistors are not needed (for example multiple cards
connected inside the same electrical panel).

v v

CRIFEE o | [[FFRT L] [RER] N
3 Disp J4 FBus J5 CAN 13 Disp J4 FBus. J6 BMS J3 Disp J4 FBus 16 BMS
[ [
+
“
A O 5 = (=]
N000NNNANNAAN] |ONODONONDOONAY (0000000000000
[EX] ‘ o8 ‘ o8 ‘
i
24 Vac { -
¥
>
L

c.pCO

125 BMS2 26 FBus2,

L
230Vac

Fig.4.e
For details on earthing the shield, see the corresponding paragraph.

Case 2: multiple boards connected in a main/secondary network
powered by different transformers (with GO not earthed); this is a typical
application of multiple boards that are installed in different electrical
panels. If the length of the network exceeds 100 m, the 120 Q ¥4 W
terminating resistor is required.

R=1200
-

"\ ‘

. SE TN

e es R
J3 Disp J4 FBus J5 CAN ‘ 3 Disp J4 FBus J6 BMS J3 Disp J4 FBus J6 BMS
[ =
N0NNONNNNNNND| {NOANONONNANND
o8 o3

24 Vac

LN LN
230 Vac

230 Vac 230 Vac

Fig. 4.f

o Notice: the diagrams in cases 1 and 2 also apply to the pLAN port,
with the connection cable connected to the J11 terminals. However, if
the pLAN port is configured to communicate in “Display Protocol” (PGD1
and pGDx displays) the 120 Q terminating resistor should never be
installed if case 2 applies).
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A Caution: any earth connections must be made only at one point
on the earth line (same earth pole, for all controllers).

For details on earthing the shield, see the corresponding paragraph.

Optically-isolated serial port

This is the case of serial one — BMST, serial two - FieldBus 1 and built-in
serial ports three and four on models with optical isolation. Regardless
of the type of power supply or earthing, use a shielded three-wire cable,
connected as shown in the figure. If the network exceeds 100 m, a
terminating resistor is required.

c
CPCO s pms2zs Faus2

Power
supply

Fig. 4.9

For details on earthing the shield, see the corresponding paragraph.

Method for earthing the shield

The serial cable shield must be earthed in different ways, depending on
its length, as shown in the figures (A=FBus terminal, B=BMS terminal).

Case 1: distance between controllers less than 0.3 m: earth only one
end of the cable.

| L<300mm | i L<300mm

Case 2:distance between controllers greater than 0.3 m:Two possibilities.
- earth only one end with a bridge between the shields.

. L>300mm | . L>300mm |

Fig. 4.i

- earth both ends (without a bridge between the shields).

| L>300mm . L>300mm |

T
5
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4.5 Terminal connection

¢.pCO mini
Use the accessory cable P/N S90CONNOSO, as shown in the figure. The

maximum distance allowed without shielding is 2 metres; from 2 to 50
m a shielded cable must be used.

Tx/Rx + ] Tx/Rx -
GND GND
+Vterm i +Vterm
|
‘ cable cod. S9OCONNOSO %Eq
‘,‘_ = TwRx _QNJ
‘ i 3 Disp
y — Nota: peril collegamento e
pGN1 significato dei cavi fare riferimento alla

5 bisp combinazione di colori in etichetta

Fig. 4.k

¢.pCO Small-Extralarge

The controller and the terminal are connected in a pLAN network.

1: Terminal to c.pCO controller connection

When connecting the controller to the terminal, the following

constraints must be taken into account:

1. the total length of the pLAN network must not exceed 500 m.
Therefore, if a remote terminal is used, the length of the terminal
cable is included in the calculation of the total length;

2. unshielded telephone cable can be used for a maximum length of
50 m. Beyond this length, use a three-wire shielded cable (see the
table below);

3. over 200 m, the terminal must be powered separately;

4. it is possible to connect a maximum of three terminals (semi-
graphic terminals such as the PGN or touchscreen terminals such as
the pGDx) to the same c.pCO controller. The terminals must be the
same type (e.g. all pGN1). One terminal is powered by the controller,
the other two must be powered externally;

5. Except for PGNO/PGN1/PGNE, the other terminals must be powered
with a separate power supply.

A Caution:

- in domestic environments, the standard (EN55014) specifies that the
connection cable between the controller and the terminal must be
shielded, with the shield earthed at both ends;

- Inindustrial environments, for lengths > 10 m, the connection cable
between the controller and the terminal must be shielded, with the
shield earthed.

Case A: One terminal

A.1:distance L <50 m.
The typical connection of one terminal (e.g. PGN1) is made using a 6-wire
telephone cable, supplied by CAREL as an accessory (P/N S9OCONNOO¥).
The telephone connector ensures both data transmission and power
supply to the terminal.

Connection:
+ plug the connector into terminal J10 until it clicks into place.

To remove the connector:
+ press lightly on the plastic catch on the connector and remove it.

L<50m

cavo telefonico
telephone cable Go

)t EEEEE

Fig. 4.l
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A.2: distance 50< L< 200 m.

Over 50 m, two TCONN6J0O0O cards must be used, connected with a
shielded four-wire cable, as shown in the figure. The terminal power is
taken from the controller.

L<200m

R AR

¥ Cavo schermato 1
1 2twisted pair  AWG20/22

|6 5||4 3||2 1 oI
+ - TXTX -+
RX RX
X R

\ /
TCONN6J000

cavo telefonico
telephone cable

0,8 m MAX
cavo telefonico
telephone cable

EEE
=
[z

[]10
Fig.4.m

1

o Notice: see technical leaflet +050002895 for the location of the
TCONNG6JOOO card jumpers.

A.3: distance 200< L< 500 m.

The terminal must be powered by an external power supply. Connect
a shielded three-wire cable to pLAN connector J11. Power the
TCONNGJOOO card separately as shown in the figure.

L<500m

‘ %

AWG20/22

] . alimentatore
2 twisted pair

power supply
20..30Vdc-150 mA

J14and J150n2-3
on TCONN6J000

Fig.4.n

o Notice: to achieve the maximum network length, use a bus
arrangement, with branches no longer than 5 m.

Case B: Two terminals

Only the Small model allows direct connection of two terminals. Other
models require a separate power supply for the second terminal. Use
the previously-described configuration A.1, A2 or A3 for Medium /
Large /Extralarge controllers.

B.1: distance L < 50 m.
Use 1 TCONN6JOOO card connected as shown in the figure.

TCONN6J000

L<50m L<50m

0,8 m MAX
cavo telefonico
telephone cable
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B.2 distance 50< L< 200 m.
Use 3 TCONN6J000 cards connected as shown in the figure.

L <200 m | L<200m

0,8 m MAX
cavo telefonico
telephone cable ||,

B.3 distance 200< L< 500 m.

If one of the terminals is connected at a distance > 200 m, connect it
according to the diagram shown in point A.3. Connect the other terminal
according to diagram A.1T or A.2.If both terminals are close to each other
at distances > 200 m, connect them according to the following diagram:

L<500m

alimentatore
power supply

20..30Vdc -150 mA

J14and J150n2-3
on TCONN6J000

;

Fig.4.q

Case C: Three terminals.
See case B for the first two terminals. For the third, use a connection
according to A1, A2 or A3.

A Caution:

+ the 24 Vdc present at +Vterm (J24) can only be used as an alternative
to connector J10 to power an external terminal, with a maximum
power consumption of 1.5W,

- if using a star layout, and the cable is more than 5 m long, connect
the terminal only to the first or last c.pCO on the network (to avoid
branches).

The following table therefore applies.

cable type MAX distance |power supply use card
terminal-con- TCONNG6J000
troller (m)
1 |telephone 50 taken from the control- [NO
ler (150 mA)
2 |shielded AWG24 200 taken from the control- |YES
ler (150 mA)
3 |shielded AWG20/22 500 separate YES

21

2: Shared terminal connection in pLAN network

In order to share a terminal between several c.pCO controllers, these can
be connected in a pLAN network, with the terminal connected to one
of the controllers (see the figure below). The previous considerations
regarding the maximum length allowed between terminal and
controller still apply.

/ac =mo
125 BMS2 126 FBus2

230 Vac 230 Vac 230 Vac

Fig. 4.r

A single terminal can be shared so as to display the information relating
to each controller in sequence (see “Private and shared terminal”).

4.6 Input/output labelling

The c.pCO controllers come in different sizes, with inputs,

outputs and power supplies to active probes suitable for various
applications. The following specifications depend on the model:
+maximum number and type of inputs/outputs;

+ built-in expansion valve driver;

+ type of interfaces

Label Signal type
U... Universal inputs/outputs, configurable via software as:
Analogue inputs:

- NTC, PTC, PT500, PT1000 sensors

- PT100 sensors

- 0-1Vdcor0-10Vdc signals

- 0/4-20 mA signals

- 0-5Vsignals for ratiometric probes

Digital inputs (not optically-isolated):
- voltage-free contacts (not optically-isolated)
- fast digital inputs

Analogue outputs (not optically-isolated):
- 0-10Vdc signals

- PWM signals
V... 0-10 Vdc analogue outputs, PIWM outputs
ID.. 24 Vac/24 Vdc digital input
ID..H 230 Vac digital input
NO... Relay output, normally-open contact
NC... Relay output, normally-closed contact
C Relay output, common

Tx/Rx, GND | Serial port

% Ethernet port

A Functional earth

Tab.4.b
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4.7 1/0 table

¢.pC0 controllers ¢.pC0e I/0 expansion card
=l
5|2 8
E % g ? ] 5} \é
S|l e|le| 5|2 w = S|
||| == = = %) © 4la ] I > < = @
= = = = | = < = > = = =3 & IS
ElEElElE &§| 2| 5| E| & | 2|2 & &8l =2= &
NTCinput 10 5 8 10 8 8 U In_[Universal /0 10 U [ In |Universal 1/0
PTCinput 10 5 8 10 8 8 U In_|Universal 1/0 10 U | In |Universal I/0
PT500 input 10 5 8 10 8 8 U In_|Universal 1/0 10 U | In |Universal /0
PT1000 input 10 5 8 10 8 8 U In_|Universal 1/0 10 U | In |Universal I/0
PT100 input max 5 max 2 max 3 max 4 max 3 ax3 U In_|Universal 1/0 max 5 U | In |Universal I/0
0-TVdc/0-10Vc nput 0 lmax 5| ee| max6 || max6 | 2 max6 |2 max6| U In"|Universal 1/0 0 U | In |Universal I/0
(power from controller) s s = k=] =}
Inputs/ 01 Vdg/0-10Vdcinput WO1 Elmas|E| 8 |2] 10 |E| 8 |E| 8 U | In |Universal 1/0 101 U | In|Universal 1/0
outputs (powered externally) (Note) Note')
universal 0-20 mA/4-20 mA input ?:9 maxf ,Eg max 4 E max 6 % max 6 ,:9 max 6 % max6| U In {Universal 1/0 T“o: max% U | In {Universal I/0
(power from controller) = (Note?) = = = = = | (Note?)
0-20/4-20 mA input (external power) £ max 4 Elmax4| & max7 | & max9 | E|max7| & max7| U In |Universal /0 | &| max4 | U | In |Universal /0
0-5V input for ratio. probe (45Vref) max 2 max 5 max 6 max 6 max 6 max 6 U In_|Universal 1/0 2 U | In |Universal I/0
Digital inputs with voltage-free contacts 10 5 8 10 8 8 U In_|Universal 1/0 10 U | - |Universal I/0
Fast digital inputs max 2 max 2 max 4 max 6 max 4 max 4 U In_|Universal 1/0 max 2 U | - |Universal I/0
0-10 Vdc output, not optically-isolated max 5 5 8 10 8 8 U | Out |Universal 1/0 max 5 U | - |Universal I/0
PWM output, not optically-isolated 10 5 8 10 8 8 U | Out |Universal 1/0 10 U | - |Universal I/0
max tot 10 max tot5 | maxtot8 | maxtot 10| maxtot8 | maxtot8 max tot 10
24 Vac/Vdcinput, optically-isolated 0 8 12 14 12 12 1D In_|Digital input 0 ID | In |Digital input
Digital 24 Vac/Vdc or 230 Vac (50/60 Hz) input 0 - 2 4 2 2 1D In_|Digital input 0 D | In |Digital input
inputs \oltage-free contacts 0 [ 2 - - - - - 1D In_|Digital input 0 ID_| In [Digital input
max tot 0 \maxtotz max tot 8 | max tot 14 | max tot 18 | max tot 14 | max tot 14 max tot 0
0-10Vdc output, optically-isolated 0 4 4 6 4 4 Y | Out |Analogue output 0 Y | Out gS&:S?ue
o Analogue
0-10Vdc output, not optically-isolated 0 2 0 0 0 0 0 Y1,Y2 | Out |[Analogue output 0 Y1,Y2 | Out output
PWM output, optically-isolated 0 2 2 2 2 2 Y3,Y4 | Out |Analogue output - - -
Analogue PWM output, not optically-isolated 0 2 0 0 0 0 0 Y1,Y2 | Out [Analogue output 0 Y1,Y2 [Out Analogue
outputs output
) Analogue
Unipolar stepper motor output 0 1 0 0 0 0 0 J7 | Out |Analogue output| 0 1 J7 | Out output
Bipolar stepper motor output 0 0 0 0 0 1/2 |1-3-2-4] Out |Analogue output 0 - - -
max tot 0 maxtot2 | maxtot4 | maxtot4 | maxtot6 | maxtot4 | maxtot6 gtaé gta?
NO/NC relay output 1 1 3 5 3 3 NO/NC | Qut |Digital output 1 NO/NC] Out | Digital output
Diaital NO relay output 5 7 10 13 26 10 NO | Out |Digital output 5 NO | Out |Digital output
9 24V SSR output 2 1 2 3/4 2 2 NO | Out |Digital output 2 NO | Out |Digital output
OUTPUS 1930V SSR output ) 1 ) 3/4 ) ) NO | Out [Digital output ) NO_[Out |Digital output
max tot 6 max tot 8 | max tot 13 | max tot 18 | max tot 29 | max tot 13 max tot 6
16 20 25 39 52 55 39 16 17 Total I/Os
o Note 1: CAREL probes P/N DP**Q and DP****2 can only be used with an external power supply and not powered by c.pCO mini.
Note 2: except for CAREL probes P/N DP**Q and DP****2,
¢.pC0 controllers ¢.pC0e 1/0 expansion card
= S
gz =
S| =] s
=2 8 B 5 g
Tl E|E| 8|2 o | = ]
< = | = 2| - =
— — P — — = = &, © = 3 @ > 3 @
E|E|E|E|E|&E 2|5 8 Z = = 5| & 8| = S
0 L O O O O I J10 0 |- Telephone jack (pLAN) J10
Terminal power supply 1 0010010 13 Disp 0 J3 Disp, display port
1 1 1 1 1 1 +Vterm 0 Additional terminal power supply
1 1 1 1 1 1 +VDC 1 Power supply to active probes
Probe power supply 1 1 1 1 1 1 +5 VREF 1 Ratiometric probe power supply
Analogue output power supply 0 L T O O O I VG, VGO 0
Built-in Fieldbus ports 0 ] 1 L1112 [ 2 11 [123/126,)4 (Mini) 0
Accessory Fieldbus ports 0 I Fbus card 0
Built-in BMS ports ol v TolrTol v [ 111 [ J257J6Mii 1
Accessory BMS ports 0 1 1 1 1 1 BMS card 0
USB host port 1 1 1 1 1 1 0
Secondary USB port 1 1 1 1 1
Ethernet olol1Tol1rTwvhwalal2lin 0
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4.8 c.pCO mini and c.pCOe: connection terminals

¢.pCO mini - DIN version

Basic version

Enhanced version

CpCon° (03)

33,6°C

C.pCON°(03)
33,6°C

Time 12:33
date: 07.06.2013

Time 12:33
date: 07.06.2013

LAaRgLl
N ]
47 :
L

o ®

a
-z
553535

L E(j FOJ
s Ee ol
J3 Disp.. J4 FBus.

C.pCOn°(03)

33,6°C

Time 12:33
date: 07.06.2013

(HNNENN
S -
E%QSSE%:Q

G

¢.pCO mini - Panel version (rear view)

High end version

CpCon° (03)
33,6°C

Time 12:33
date: 07.06.2013

Smart High end version

Tl =

J5CAN

C.pCOn°(03)

33,6°C

Time 12:33
date: 07.06.2013

Basic version Enhanced version

il e 2
9 9
P occloaar, ool

OO0[[000 00|00
(=] =] =202
[Ge0:0 | 002000 0=

T 7
—

900909090

| | SRR j

L [aYaYayaFayaFayayal J

Ay AN AT A Y AT AT YA WA
000/000000000000]
Sssssosssosa0!
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High end version
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g |
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c.pCOe - DIN version

CAREL

Factory setting:
address = not configured

ON ON
ala oo

Basic version

Basic version

3

Enhanced version

Enhanced version

-

ion = ffset
ptenson ool T = T =
protocol = Modbus I pasess e Lpnua o 16 BMS L s Lo 16 BMS
&‘iﬁoj\lmg anJ A‘_ijumﬁ_l LHZJ
c.pcoe c.pcoe T2
OoOoOom | EOOE 9
EEEE § H = ao 192K o bult-in driver
Saas ¢ m with offset ::g?rK m CAREL g Sase SR fEEh
| aoon s | [onooffset  mm 57:6KI 8@ Modbus | ® ,!.:”32;!3“,,:3??12?,Eﬁ@’é%us‘ Ef% ot EE»}E;}EN resened
T 1T I | L "5 Enoofiset ; aM376K, aModbus
omEEE HEE N M slstals fsialls B e
orFr 1000 oood Address Ext. Baud Prot WELEEE EE BDauDd EO[
Address Ext. Baud Prot
—J9— 77 B —J9—
T auy ] T
= 1.
WLl R FEC ey [L38[s558ss528523528]
-
[ I J | Il |
T T T T
Description of the c.pCO mini/c.pCOe terminals
See the figures on the previous pages relating to the c.pCO mini/c.pCOe.
(*) Voltage A: 24 Vac +10%/-15% 50/60 Hz, from 28 to 36 Vdc £10%
A ¢.pCO mini c.pCOe
Ref. | Description Term. |Label Extended desc. Basic | SmartEnhanced | SmartHighEnd | Enhanced | HighEnd | Basic | Enhanced
Ji-1 |G Power supply at voltage A (¥)
1 Power supply connector J1-2 |GO Power refgsesr/wce : o ° o o . o .
[G(+), GOO)), Vbat J1-3 |Vbat Power from external Ultracap module
2-1 U1 Universal input/output 1
J2-2 U2 Universal input/output 2
J2-3 U3 Universal input/output 3
J2-4  |GND Common for universal inputs/outputs 1, 2, 3
J2-5 U4 Universal input/output 4
J2-6 U5 Universal input/output 5
2 |Universal inputs/outputs J2-7 U6 Universal lnput/putput‘(o o o . o o . .
J2-8  |GND Common for universal inputs/outputs 4, 5,6
J2-9 U7 Universal input/output 7
J2-10 U8 Universal input/output 8
J2-11 |U9 Universal input/output 9
J2-12 [U10 Universal input/output 10
1213 |aND go]ngmon for universal inputs/outputs 7, 8,
3 |Unipolar valve 17 - Unipolar valve connector o o °
. . J8-1 D1 Digital input 1
4 DI: digital inputs with volt- 82 D2 Dkg;ita\ ingut 5 o R
age-free contacts J8-3  |GND Common for digital inputs 1, 2
J8-4 |Y1 Analogue output 1,0-10V
5 |Analogue outputs J8-5 Y2 Analogue output 2,0-10V o .
J8-6  |GND Common for analogue outputs 1, 2
Vdc power supply for J9-1  |+5VREF [Power supply to 0-5V ratiometric probes
6 |active probes +5V power supply [J9-2  |GND Common for power supply ° . . . . . .
for ratiometric probes J9-3  |[+Vdc Power supply to active probes
J10-1_[NO1 Relay 1, normally open contact
J10-2 |C1/2 Common for relays 1,2
J10-3 [NO2 Relay 2, normally open contact
J11-1 [NO3 Relay 3, normally open contact
J11-2 |C3/4/5 Common forrelays 1,2,5
7 |Relay digital outputs J11-3 [NO4 Relay 4, normally open contact o o o o o o °
J11-4 |C3/4/5 Common forrelays 1,2, 5
J11-5 [NO5 Relay 5, normally open contact
J12-1 _[NO6 Relay 6, normally open contact
J12-2 [NC6 Relay 6, normally closed contact
J12-3 |C6 Common for relay 6
’ J3-1  [+Vterm [Power supply to additional terminal
8 ETTBE '(/[E ‘OtreFrgESLZT\/Z:ﬁ? J3-2  |Tx-/Rx-_ |Terminal port RS485 Tx-/Rx- R N R . .
) ' J3-3  |Tx+/Rx+ |Terminal port RS485 Tx-+/Rx+
terminal power supply 134 |GND __|GND for R5485 port
J4-1  |Tx-/Rx- Fieldbus port RS485 Tx-/Rx-
9 |Fieldbus connector J4-2  |Tx+/Rx+ |Fieldbus port RS485 Tx+/Rx+ . . . .
J4-3  |GND Fieldbus port RS485 GND
CANbus connector J5-1  |TxL/RxL  [CANbus port TxL/RxL
10 |(Protocol not available. J5-2  |TxH/RxH |CANbus port TxH/RxH . .
This port cannot be used) J5-3 |GND CANbus port GND
11 |Ethernet connector - - - ° °
J6-1  |Tx-/Rx- BMS port RS485 Tx-/Rx-
12 |BMS connector J6-2  |Tx+/Rx+ |BMS port RS485 Tx+/Rx+ ° . ° °
J6-3  |GND BMS port R$485 GND
13 |Dipswitches (c.pCOe only) Address - Ext - Baud - Prot ° °
Tab. 4.
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4.9 c.pCO Small and Medium: connection terminals
SMALL
E ﬁ@ﬁ@? TMac address @
229 555555@%%% 229000 ,
_| @D EREELEA?)N XXXXXXXXXXXX © 2 g <Z) © Ej:gr g % ° EJ% ° gi g
00oouu ' AN TO000000 = =HEH -
W LwlJio ‘—[%EG(N) %FEG? 4321 1|
J25BMS2 J26 FBus 17
L
C)C)OC)
000

J24,

| P [+5VREF

1 Sp|GND

B 1 Sp |+Vterm

@_

MEDIUM
E Mac address @
%22 @@g?@??qggL@??\ggg @:,Q@g@@\ 222 020
Vo 9] 3 O 3329 RN 0@
\EREE% XXXKXKXXKXKX I 2 E i”% £ EJCZ:; E;;Zj V282% g0 ggo “zﬂ
J16 N7—/—=n8
J11 pLAN A== =
Oouonu e UUUUUUUU = =HAR] | — 1
E‘O ]
[wlJ10 x/R)GN x/R)GN 4321 Il
J25 BMS2 @
| )
o
| @
| )24, [ | [ | H
E Ly —ir—gr .3 @ —— )4 J5 16 7T . m._.zT
g0k o g[, g%, 2, fos lcaszassgs Soezog Eriss
2692 SS‘S%ESESEI: 9890360808555 0|853885565648[/8685 5|8
585 peoog@oed e 0000000008000 0200R000Y 000D
L 1 L 1 L ] L IL JL 1L IL ] L 1
Fig. 4.
Key:
Ref. |Description Ref. |Description
1 Power supply connector [G(+), GO(-)] 12 |Reserved
+Vterm: power supply to additional terminal
2 +5 VREF power supply for ratiometric probes 13 |Ethemetport 1
3 Universal inputs/outputs 14 |Ethernet port 2
4 +Vdc: power supply to active probes 15 |Relay digital outputs
5 pLAN address setting button, secondary display, LED 16 |BMS2 connector
VG: power at voltage A (*) for optically-isolated analogue output )
6 VGO: power at 0 Vac/Vdc for optically-isolated analogue output 17 |FieldBus2 connector
7 Analogue outputs 18 | Dipswitches for FieldBus/ BMS selection
8 ID: digital inputs with voltage A (¥) 25 |USB Host port (main)
ID..: digital inputs with voltage A (¥) ‘
7 IDH... digital inputs with voltage B (**) 26 |USB Device port (secondary)
10 pLAN telephone connector for terminal 27 |Spade connector for Ethernet port earth
11 Plug-in pLAN connector 28 |Built-in display and keypad
(*) Voltage A: 24 Vac or 28-36 Vdc; (**) Voltage B: 230 Vac - 50/60 Hz
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4.10¢c.pCO Large and Extralarge: connection terminals

LARGE
0 E Mac address @ @

Y T 1

zee 52500Rosb0boslbos 60507 550650

“ N EEEEEEIEEEIEEE 8829 |[fe e

m T@/RXIG(N)D XXXXXXXXXXXX “?%%U;%% E2 EJ%LJ%;&Z) Y2932 80 g RoY

JITpLAN e eemm——— o e
OUUOC Uuuwmuu db S allE i e
[w]Ji0 X/Rx GND) X/Rx GND 500000 OO0 o000 Tx/Rx GND
@ J25 BMIS2 126 FBus2 z =2 2 222 J23 FBus2
T L T

.

®
ha

— J19 — J20
ju wn s ~
HHH Hﬂﬂmn FieldBus card BMS card é‘é’gég $£%%§%§§8H
1 g?El IS TRRER | — 12 JS‘ I A I R
AOS—‘ 8% ’;SEES'%S%E [].:§>;s9;|§55§5§§§§ Srs%giééé 5535358
¢g [geo 5200002200 5000000000000 08 000 5000

%JP® cal

EXTRALARGE
Macaddress @ @
r 1 1
22 2|0 o 22200 220 022
vea - T r 092 K002 2228 822 BE2
| =[-He S 55 U[|1888 FEEEENEEEEEE
JEX/RXGLI\:N XXXXXXXXXXXX Z : _JZ14— = = ZJ%Q_ % :1,7% % ;8%
1 S e, —
OUTO00 " PN TOD 0000 S g  ee——
| +]] 1 |§ ¥ wow NN ®© O ON E]Q‘
[wlJio X/RXGND|  [Tx/Rx GND| 065660 056000 |G
J25BMS2 )26 FBus2 zzz zZzzz J23 FBus2
IR = 21 — 122 : ;
Doooogoo
@ © %
——J19 120 i
HHH Hﬂﬂmm FieldBus card 888385 k58888« H
VZ zZzZzZU U ZZZzZzZ U
124, | | )
RN 25y 5 IS T IEEE:
Alogl 1284 53385 588388588 853585568/ |55855%"
ool oononnlon ===t F=u=\ =\ nnnnlffonnnn Nnnnnnl
29 |22¢ [222ceeeeg | 222222 202220229 222922222 22222
L J L J L ) L JL L ]

Key:
Ref. |Description Ref. |Description
1 Power supply connector [G(+), GO(-)] 13 |Ethernetport 1
+Vterm: power supply to additional terminal
2 +5 VREF power supply for ratiometric probes 14 |Ethernet port 2
3 Universal inputs/outputs 15  |Relay digital outputs
4 +Vdc: power supply to active probes 16 |BMS2 connector
5 pLAN address setting button, secondary display, LED 17  |FieldBus2 connector
VG: power at voltage A (*) for optically-isolated analogue output N . .
6 VGO: power at 0 Vac/Vdc for optically-isolated analogue output 18 |Dipswitches for FieldBus/ BMS selection
7 Analogue outputs 19 |FieldBus2 connector
8 ID: digital inputs with voltage A (¥*) 25  |USB Host port (main)
ID..: digital inputs with voltage A (¥) )
° IDH... digital inputs with voltage B (**) 26 USB Device port (secondary)
10 |pLAN telephone connector for terminal/application program download 27 |Spade connector for Ethernet port earth
11 |Plug-in pLAN connector 28  |Built-in display and keypad
12 |Reserved

(*) Voltage A: 24 Vac or 28-36 Vdc; (**) Voltage B: 230 Vac - 50/60 Hz
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4.11 c.pCO built-in driver: connection terminals

c.pCO comes in two models, with one or two built-in electronic expansion valve drivers.

BUILT - IN DRIVER
E Qﬁﬁb Macaddress @ @
T 1
Y zzzzz@@@@@ 500lco0s lcoove bool boo
EEEEEEE IR EE L=
QM_HD EREE% XXXXXXKXXXXX UE%OUE%%%“:%“E”?J v253g"Y Eug 30
11 DLAN Ny 1 ) ) Nz = gl
oogouu e UUUUUUUU BT éi5 B [ |
1 x/Rx GND| x/RxGND J—
fwlJi0 = [—m N = - NS
125 BMS2 J26 FBus2 12 = m_f

@) @)
() (®) ona o .
£ E ) built-im driver
®» 00O @
; J3o—" ‘ ' 129
5our 228,annss |
> 0uvloo 00V >unun unun 00
% =
= = J J5 _ T T
gog o gl o° n, - o s Ollg @ g mmrﬂgv‘
© 8% S3523853:; §;9;’;’§§9§9§'§35SB%%HSEQEEJééﬁgéf
88 [g0e pooedpocd 50000 000000000000 00000Y p0REY
L ] L ] L ] L IL JL 1L JL ] L ]
Fig. 4.u
Key:
Ref. Description Ref. Description
1 Power supply connector [G(+), GO(-)] 15 Relay digital outputs
+Vterm: power to additional terminal
2 +5 VREF power supply for ratiometric probes 16 BIMS2 connector
3 Universal inputs/outputs 17 FieldBus2 connector
4 +Vdc: power supply to active probes 18 Dipswitches for FieldBus/ BMS selection
5 pLAN address setting button, secondary display, LED 20 Electronic valve A connector
VG: power at voltage A (*) for optically-isolated analogue output .
6 VGO: power at 0 Vac/Vdc for optically-isolated analogue output 21 Electronic valve B connector
7 Analogue outputs 22 Connector for external Ultracap module (accessory)
8 ID: digital inputs with voltage A (*) 23 Valve driver analogue and digital inputs
ID... digital inputs with voltage A (¥) o
K IDH... digital inputs with voltage B (**) 24 Valve status indicator LED
10 pLAN telephone connector for terminal 25 USB Host port (main)
11 Plug-in pLAN connector 26 USB Device port (secondary)
12 Reserved 27 Spade connector for Ethernet port earth
13 Ethernet port 1 28 Built-in display and keypad
14 Ethernet port 2
(*) Voltage A: 24 Vac or 28-36 Vdc; (**) Voltage B: 230 Vac - 50/60 Hz
Description of c.pCO Small-Extralarge terminals Ref. | Term. Label |Description
Power supply for optically-isolated analogue output at
J4-1 VG It A()
Ref. | Term. Label Description 6 EO aqre I for onticallv-solated I PPy
1 J1-1 G Power supply at voltage A(¥) J4-2 VGO Ofi/vve/vs;ppy oroptically-isolated analogue output a
J1-2 GO Power reference 3 Vi A alc S Ut 00V
J24-1 +Vterm _|Power supply to additional terminal Nalogue Output _,
J4-4 Y2 Analogue output 2,0-10V
2 |J24-2 GND Common for power suppl 7
. - J4-5 Y3 Analogue output 3,0-10V
J24-3 +5Vrer | Power supply to 0-5 V ratiometric probes
- - J4-6 Y4 Analogue output 4,0-10V
J2-1 Ul Universal input/output 1
" - J20-14 Y5 Analogue output 5,0-10V
3 J2-2 U2 Universal input/output 2 7 12024 v Anal OUL6 010V
J2-3 U3 Universal input/output 3 I5 1 DI Dha. olg.ue ouwpu ’I - A
J2-4 GND Common for universal inputs/outputs 1, 2, 3 - fg}ta ﬁ”p“ at voltage AC)
- - - J5-2 D2 Digital input 2 at voltage A(¥)
J3-1 U4 Universal input/output 4 153 D3 Digital input 3 at voltage A()
J3-2 GND Common for universal input/output 4 = IgitalINput S at voltage (
3 n - J5-4 D4 Digital input 4 at voltage A(*)
J3-3 us Universal input/output 5 155 D5 Digital inoUt 5 at volt ACF
13-4 GND Common for universal input/output 5 8 - Igital INput > at volage 0
- - J5-6 D6 Digital input 6 at voltage A(¥)
J6-1 U6 Universal input/output 6 57 D7 Diaital i 7 | NG
3 J6-2 Uz Universal input/output 7 J578 D8 D!Q}tal mpUt s at voltaqe A(*)
J6-3 us Universal input/output 8 = Clg\ta mprt dfat.:? _taget (1 )t 3 o G
J6-4 GND Common for universal inputs/outputs 6, 7, 8 J5-9 IDC1 ) oDrTémon ord|g\ al inputs 1 to 8 (negative pole if group
J20-3¢ U9 Universal input/output 9 74 09 B . gl)gwereg) I NG
3 J20-44 GND Common for universal input/output 9 J7’2 D10 D!Q}tal }npui K?t o tlaqe /(A)*
J20-54 uio Universal input/output 10 - !g}ta Npy atvoltage A(Y)
- - J7-3 D11 Digital input 11 at voltage A(*)
J20-64 GND Common for universal input/output 10 8 — ”
- J7-4 D12 Digital input 12 at voltage A(*)
4 )25 +VDC Power supply to active probes — - -
- - - 7.5 IDCO Common for digital inputs 9 to 12 (negative pole if
5 |pLAN address selection button, secondary display, signal LED group is DC powered)
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Ref. | Term. Label Description Ref. | Term. Label Description
J20-74 D17 Digital input 17 at voltage A(¥) J22-164  |C17 Common for relay 17, 18,19, 20
s J20-8 ¢ D18 Digital input 18 at voltage A(*) J22-26 4 |NO17 Relay 17, normally open contact
120-9¢ DC17 Common for digital inputs 17 and 18 (negative pole if J22-344  |NO18 Relay 18, normally open contact
group is DC powered) J22-44 4 |NO19 Relay 19, normally open contact
J8-1 ID13H Digital input 13 at voltage B(**) J22-54 4 |NO20 Relay 20, normally open contact
J8-2 D13 Digital input 13 at voltage A(¥) J22-664  |C17 Common for relay 17, 18,19, 20
9 |83 IDC13 Common for digital inputs 13 and 14 (negative pole if J19-146  |C21 Common for relay 21, 22, 23, 24
groupl‘\s DC poweredl)) i J1972:: NO21 Relay 21, normally open contact
J8-4 D14 Digital input 14 at voltage A(¥ J19-3 NO22 Relay 22, normally open contact
J8-5 ID14H Digital input 14 at voltage B(**) 15 [J19-44 4 |NO23 Relay 23, normally open contact
J19-1¢ ID15H  |Digital input 15 at voltage B(**) J19-564  |NO24 Relay 24, normally open contact
J19-2¢ ID15 Digital input 15 at voltage A(*) J19-664  [C21 Common for relay 21, 22, 23, 24
9 |1193¢ IDC15 Comm.on for digital inputs 15 and 16 (negative pole if 20-164 |Co5 Common for relay 25,26, 27, 28,29
. o groutpl‘s DCTDW%WTEdl)t) 0 J2072:: N825 Ee:a 25, normaHy open contact
J19-4 igital inpu at voltage A(¥ J20-3 NO26 elay 26, normally open contact
J19-5¢ ID16H Digital input 16 at voltage B(**) J20-44 4 |NO27 Relay 27, normally open contact
10 [J10 - pLAN telephone cable connector J20-54 4 |NO28 Relay 28, normally open contact
J11-1 Tx-/Rx-__ |pLAN port R5485 Tx-/Rx- J20-66 4 |NO29 Relay 29, normally open contact
P2 Tx+/Rx+ |pLAN port R5485 Tx+/Rx+ J20-764  |C25 Common for relay 25, 26, 27, 28, 29
J11-3 GND pLAN port RS485 GND J25-1 Tx-/Rx- |BMS2 port R5485 Tx-/Rx-
12 |- - Reserved 16 [J25-2 Tx+/Rx+ |BMS2 port RS485 Tx+/Rx+
13 |- - Ethernet port 1 J25-3 GND BMS2 port RS485 GND
4 |- - Ethernet port 2 17 1261 Tx-/Rx-__|Fieldbus 2 port RS485 Tx-/Rx-
J12-1 cl Common forrelay 1,2,3 J26-2 Tx+/Rx+ |Fieldbus 2 port RS485 Tx+/Rx+
J12-2 NO1 Relay 1, normally open contact 18 |Port J26 configuration dipswitches
J123 NO2 Relay 2, normally open contact 123-1 Tx/Rx-__|Fieldbus 2 port RS485 Tx-/Rx-
J12-4 NO3 Relay 3, normally open contact 19 [J23-2 Tx+/Rx+ _|Fieldbus 2 port RS485 Tx+/Rx-+
J12-5 ci Common for relay 1,2, 3 J23-3 GND Fieldbus 2 port RS485 network GND
J13-1 c4 Common for relay 4, 5,6
J13-2 NO4 Relay 4, normally open contact For built-in driver models only:
J13-3 NO5 Relay 5, normally open contact 71 1
J13-4 NO6 Relay 6, normally open contact 1272 3 Electronic expansion valve 1 command (see par. “Elec-
J13-5 c4 Common for relay 4, 5,6 20 J27-3 2 tronic valve connection”).
J14-1 c7 Common for relay 7 74 4
J14-2 NO7 Relay 7, normally open contact 1281 1
J14-3 <7 Cormon for relay 7 J28-2 3 Electronic expansion valve 2 command (see par.“Elec-
J15-1 NO8 Relay 8, normally open contact 21 1283 P tronic valve connection’).
J15-2 c8 Common for relay 8 084 4
J15-3 NC8 Relay 8, normally closed contact 1301 VBAT
J16-] €9 Cormon for relay 9, 10, 11 22 [J30-2 GO Power from external Ultracap module
J16-2 NO9 Relay 9, normally open contact 1303 G
J16-3 NO10 Relay 10, normally open contact 1291 GND Common for probe power supply
J16-4 NO11 Relay 11, normally open contact 1292 VREF Driver probe power supply
J16-5 c9 Common forrelay 9, 10, 11 1293 3] Probe 1
15 [J17-1 NO12 Relay 12, normally open contact 1294 3 Probe 2
J17-2 Ci12 Common for relay 12 23 1295 3 Probe 3
J17-3 NC12 Relay 12, normally closed contact 1296 S Probe 4
J18-1 NO13 Relay 13, normally open contact 1297 D Digital input 1
J18-2 Ci13 Common for relay 13 1298 DI Digital input 2
J18-3 NC13 Relay 13, normally closed contact A B Valve A status indicator LED
J21-14 NO14 Relay 14, normally open contact 24 cD Valve B status indicator LED
J21-2¢ C14 Common for relay 14 Tab. 4.d
J21-3¢ NC14 Relay 14, normally closed contact —
ji g: 210; > Eela 15, normally open contact (*): voltage A: 24 Vac or 28-36 Vdc;
- ommon for relay 15 . ;
J21-64 NC15 Relay 15, normally closed contact (™): voltage B: 230 Vac - 50/60 Hz
1014 C16 Common for relay 16,17, 18 4: Large model; 4 4: Extralarge model.
J22-24 NO16 Relay 16, normally open contact
J22-3¢ NO17 Relay 17, normally open contact
J22-44 NO18 Relay 18, normally closed contact
J22-54 Cl6 Common for relay 16,17, 18
J21-14¢  |C14 Common for relay 14, 15, 16
J21-26 4 |NO14 Relay 14, normally open contact
J21-344  |NO15 Relay 15, normally open contact
J21-44 4 |NO16 Relay 16, normally open contact
J21-564  |C14 Common for relay 14, 15, 16

cpCO sistema +0300057EN rel. 1.8 - 15.12.2025
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5. INPUT/OUTPUT CONNECTIONS

5.1 Power supply

The following figure shows the power supply connection diagram. Use
a class Il safety transformer with protection against short circuits and
overload. See the technical specifications table for the transformer size
according to the model (see chap. 12).

AC DC
—J1 —‘ ” J1 —‘
Y 122
25AT | | $ommoemens ~ 25AT
@ 24 Vac
230 Vac 28..36 Vdc
Fig.5.a

A Caution:

« power the c.pCO built-in driver only with AC voltage, with the
transformer secondary earthed;

- if the Ethernet connection is used, the transformer secondary must
be connected to earth;

-+ a power supply voltage other than that specified may seriously
damage the controller;

- If the transformer secondary is earthed, check that the earth wire
is connected to terminal GO. Follow this instruction for all devices
connected to c.pCO via the serial network.

- if powering multiple c.pCO controllers connected to a pLAN network,
make sure that the G and GO references are respected (the GO
reference must be maintained for all controllers);

. it is recommended to separate the power supply to the controller
and the terminal (or multiple controllers and terminals) from the
power supply to the other electrical devices (contactors and other
electromechanical components) inside the electrical panel.

o Notice:

+ the cpCO Small-Extralarge controllers have a yellow LED power
signal;

. for controllers connected to a pLAN network, both in the same
electrical panel or different electrical panels, see the diagrams in par.
44,

5.2 Universal inputs/outputs

The universal inputs/outputs are marked with the letter U ... and can be
configured in the application program as:

+ passive temperature probes: NTC, PTC, PT100, PT500, PT1000;

+ active pressure/temperature/humidity probes;

- ratiometric pressure probes;

« 0-20 mA or 4-20 mA current inputs;

+ 0-1Vdcor0-10 Vdc voltage inputs;

- fast, voltage-free digital inputs;

+ 0-10Vdc analogue outputs.

- PWM outputs.

A Caution:

- universal inputs/outputs must be preconfigured for the required
signals in the application program;
- universal inputs/outputs cannot be used as digital outputs.
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Maximum number of analogue inputs that can be
connected

The maximum number of analogue inputs that can be connected to the
universal inputs/outputs depends on the type.

Maximum number of inputs that can be connected to the universal inputs/outputs
Signal type c.pCO
mini - Small  |Medium/Built-in  |Large
c.pCOe driver/ Extralarge
- NTC/PTC/PT500/ |10 5 8 10
PT1000 probes
- PT100 probes max 5 2 3(onU1-U51on |4(2onU1-U51
U6-U8) on U6-U8, 1 on
Uo-u10)
- 0-1Vdc/0-10 0 5 6 max 6
Vdc signals from
probes powered
by the controller
£ e 2
g |-01 Vdc/0-10Vdc |10 55 |68 5|10
‘o |signals powered % % %
2 lexternally € € £
2 |-0-20mA /4-20 2 4 6: (max 4 on 6: (max 4 on
£ |mAinputs from U1-Us, U1-Us,
probes powered 3 on U6-U8) 3on U6-U8,
by the controller L 2 on U9-U10)
-0-20mAinputs |4 |4 < |4 ~ |7:(max4on o |9:(max 4 on
/4-20 mA inputs ° ° ‘5 |U1-U5, 5 |U1-U5,
from externally % % % 3 on U6-U8) % 3 on U6-US,
powered probes | € S S € |2 .on U9-U10)
-0-5Vsignals from [max2  |max5 |max6 max 6
ratiometric probes
powered by the
controller
Tab.5.a

o Notice: the table specifies the maximum number of inputs that
can be connected. For example, on the Small controller, a maximum of
five 0-1 Vdc inputs from probes powered by the controller and a
maximum of five 0-1 Vdc inputs from externally-powered probes can be
connected. The total number of inputs of both types however cannot
exceed five.

A Caution:thereisaknown limitation to the possible configurations,
i.e. the following arrangement of probes/functions causes the probe
alarm to fail:

a. U8 =NTC U9=NTC,U10 =0-10V analogue input

b. U6=0-10V,U7 =0-10V, U8 = NTC

Remote control of analogue inputs

The cable sizes for the remote control of the analogue inputs are shown
in the following table.

Input type Cross-section (mm?)
NTC 0.5

PT1000 0.75

| (current) 0.25

V (current) 0.25

Tab.5.b

A Caution: separate as much as possible (at least 3 cm) the probe
and digital input cables from cables to loads and power cables, so as to
avoid possible electromagnetic disturbance. Never run power cables
(including the electrical panel cables) and probe signal cables in the
same conduits.
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NTC, PTC temperature probe connection

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. For the operating range, see
the technical specifications table (see chap. 12).

FieldBus card BMS card

[ : J l_/ k—a
2 ] / \E 3
] — ~ll | D
Fig.5.b
Key
Controller terminals NTC probe
1 2 3 4
GND Wire 1
U1 Wire 2
GND Wire 1
U2 Wire 2
GND Wire 1
U4 Wire 2
GND Wire 1
us Wire 2

PT500/PT1000 temperature probe connection
See the table at the beginning of the paragraph for the maximum

number of probes that can be connected. For the operating range, see
the technical specifications table (see chap. 12).

A Caution:

- to ensure a correct probe measurement, each wire must be
connected to a single terminal;
+ The two probe wires have no polarity.

FieldBus card BMS card

J Toput 24V- 50-60Hz/ 28,36V~
o power 4SNZOW

n 14—

Al [17

. 8 7

Q|

Key
Controller terminals PT500/PT1000 probe

1 2
GND Wire 1
U4 Wire 2
GND Wire 1
us Wire 2

PT100 temperature probe connection

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. For the operating range, see
the technical specifications table (see chap. 12).

The probe has three wires, one of which goes to GND and the other two
to separate, adjacent universal inputs on the same connector (e.g. UT,
U2, GND, or U4, U5, GND).

c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025
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FieldBus card

I I3
s o 2583838285
202 T L2220y 0000000:
2
[ )
Fig.5.d
Key
Controller terminals PT100 probe
1 2
Ul Wire 1 (red)
U2 Wire 2 (red)
GND Wire 3 (white)
U4 Wire 1 (red)
Us Wire 2 (red)
GND Wire 3 (white)

Active temperature and humidity probe connection

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. This depends on the type
of power supply. The distinction is made between probes powered by
the controller (+VDC terminal) and probes powered externally, as well
as between active probes with voltage or current output signals. For
the operating range, see the probe data sheets. All CAREL DP* series
active temperature and humidity probes configured for 0-1 V or 4-20
mA signals can be connected to the controller.

o Notice: the c.pCO mini models do not allow 0-1 Vdc or 0-10 Vdc
signals from probes powered by the controller as inputs.

A Caution: for temperature probes, use the 4-20 mA or NTC
configuration, as the 0-1 Vdc signal is limited to the narrow range of 0 to
1V and therefore is not always compatible with the standard 10 mV/°C
signal for CAREL probes (for negative temperatures and temperatures
above 100 °C, a probe alarm may be generated).

FieldBus card BMS card

BMS card

[TTTTT
B

Fig. 5.f
Key
Controller terminals Probe terminals Description
GND M Reference
+VDC +(G) Probe power supply
U1 outH Humidity probe output
U2 outT Temperature probe output
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Pressure probe with current signal connection

Active probes with 0-10 V output connection

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. For the operating range, see
the probe data sheets. All CAREL SPK* series active pressure probes or
any pressure probe available on the market with a 0-20 mA or 4-20 mA
signal can be connected to the controller.

~~
lllll l FieldBus card BMS card
b 1l

Fig.5.9

BMS card

FieldBus card

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. For the operating range, see
the probe data sheets.

BMS card

Fig. 5.
Key
Controller terminals 0to 10V active probes
GND Reference
+VDC Power supply
U1 Signal 1
U2 Signal 2

Max. number of digital inputs that can be connected

1
n J4 — n H—: : Ja J
NI - [
AR [ TN AR
R
o

|:| 1
2
ﬂﬂﬁ * 2avdc
_ +10%
Fig. 5.h

Key
Controller Pressure probe with current signal
terminals 1 2
+VDC Wire 1 |power supply brown Wire 1 |power brown
Uil Wire 2 |Signal white
u2 Wire 2 |Signal white

0-5 V ratiometric pressure probe connection

See the table at the beginning of the paragraph for the maximum
number of probes that can be connected. For the operating range, see
the probe data sheets. All CAREL SPKT series active pressure probes or
any pressure probe on the market with a 0-5 V ratiometric signal can be
connected to the controller.

A Caution:

- the ratiometric probes are powered by the controller via the +5 Vrer
terminal;
- ratiometric probes cannot be powered externally.

BMS card

H FieldBus card

T
A ’:“;‘

w coam QoY
% E 2O0D>0 Eg
0
Fig. 5.i

Key
Controller terminals Description Wire colour
+5 Vref Power supply black
GND Power reference green
U1 Signal white
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The controller allows the universal inputs/outputs to be configured as
voltage-free, non-optically isolated digital inputs. In any case, the inputs
must be connected to a voltage-free contact.

Maximum number of digital inputs that can be connected to the universal inputs/
outputs

c.pCO
Signal type . Medium/ Built-in
mini-|Small driver/ Extralarge Large
- volt-

Digital age-free |10 5 8 10

inputs contacts

(notoptical- | ¢ o digi- 4 6 (max 2 on U1-U5,

ly-isolated) talin ugtls max 2 |max 2 |(max 2 on U1-U5, max 2 on U6-U8,

P max2on U6-U) |2 on U9-U10)

Tab.5.c

A Caution: the maximum current allowed by the digital input is 10
mA. Therefore, the external contact must be rated for at least 10 mA.

ON/OFF input connection

There are no specific constraints on the maximum number of inputs
that can be connected. For the operating range, see the technical
specifications table (see chap. 12).

FieldBus card BMS card
Jnaaanam Al \
n s 2 B ] 14 5 —
£ ) f
NIRRT *rmls
2 Qde aaaal A 2220 ccoa:
52352
[CAN]
Fig. 5.k
Key
Controller terminals Description
v4 Digital i t1
CND igital inpu
v Digital input 2
CND igital inpu
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Fast digital input connection

A Caution: The wires for the fast digital inputs/counters must be
shielded to avoid causing electromagnetic disturbance to the probe
cables.

FieldBus card

External E ; E ;

impulse K Z

generator &l Lol
Fig. 5.1

The fast digital input can be used as a frequency counter. The count
occurs on the rising edge of the pulse. The pulse generator device will
have an optically-isolated transistor digital output that will be connected
to the input as shown in the figure. For the characteristics of the input
signal, see the technical specifications table (see chap. 12).

o Notice: the application program makes the frequency values
available through specific variables. If configuring the inputs as counters,
the application program decides when to reset the counter.

Example:
A
input
t
: : : : >
count t
>

Fig. 5.m

o Notice: for fans with a tachometer output and high resistance
in series, the pulse reading may depend on the current. The current
value is configurable in the I/O Editor function in c.design.

Non optically-isolated analogue output connection
There are no specific constraints on the number of inputs that can be
connected. For the characteristics of the output signal, see the technical
specifications table (see chap. 12).

Example: analogue/PWM output connection diagram.

s
-

F‘

ISP |+veerm |
ISp|owo 2
QP +5VREF|
N
QP |u:
'I—‘ SPluis S
\< SPlo
9 [ISF fsoc
~ TSP
1P a0 |
1P |us -
S jono'g 7
N
P [vco
P |n
P [v2
SF |v3
IS |va
o1 I
D2 |1 Qp [ip2

Vout
Vout
Fig.5.n
Key
Controller terminals Description
U1
GND Analogue output 1
y2 Analogue output 2
GND 9 P
U3
CND Analogue output 3

o Notice: analogue outputs cannot be connected in parallel.

cpCO sistema +0300057EN rel. 1.8 - 15.12.2025
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5.3 Digital inputs

The controller features digital inputs for connecting safety devices,
alarms, device states and remote enabling signals. See the technical
specifications table for the maximum cable length (see chap. 12).

c.pCO mini
The digital inputs are not optically-isolated and have voltage-free
contacts. The following figure shows how to connect the digital inputs:

Fig. 5.0

¢.pCO Small-Extralarge

These inputs are all optically-isolated from the other terminals and can
operate at 24 Vac (+10/-15%) or 28-36 Vdc (-20/+10%) (indicated as
ID*) and some at 230 Vac (indicated as IDH*), see the figure below as
a reference.

o Notice:

- if the control voltage is taken in parallel with a coil, install a dedicated
RC filter in parallel (typical specifications 100 Q), 0.5 pF, 630V);

- if connected to the digital inputs of security systems (alarms), the
presence of voltage across the contact must be considered the normal
operating condition, while no (zero) voltage must be considered
an alarm condition. This will also ensure that any interruption (or
disconnection) of the input is signalled;

- do not connect neutral in place of an open digital input;

- make sure to always interrupt the phase.

A Caution:

-+ separate as much as possible (at least 3 cm) the probe and digital
input cables from cables to loads and power cables, so as to avoid
possible electromagnetic disturbance. Never run power cables
(including the electrical panel cables) and probe signal cables in the
same conduits.

Digital inputs powered at 24 Vac (c.pCO Small-
Extralarge only)
The digital inputs (ID...) can be controlled at 24 Vac.

o Notice:

- the digital inputs have only functional isolation from the rest of the
controller;
- to maintain optical isolation of the digital inputs, use a separate

power supply for each;
- the digital inputs can be powered at a voltage different from that of

the controller.

Cable sizes
For remote digital inputs (length < 50 m), use cables with a cross.section
of 0.25 (mm?).
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A Caution: if the controller is installed in an industrial environment (standard EN 61000- -6-2), the length of the connections must be less than 30 m.

Do not exceed this length so as to avoid measurement errors;
Example connection diagram: (LARGE model):

FieldBus card BMS card ;mﬂfog DJZO aln o & |:|

58 585 5 v 2|35 8 &[5 5 8

' L__| | 20009 200000229

n =2 2 5 @ l: J4 5 e — J8
&Ls—‘ s%a sss?,é’;_%s%: B 8 - cosllsanaasssnBsssglagssd Balzi
oY 002 220udgroy T £oRL00Y00000000Y 00020000y 220D
3383 g Foo il
8 ooco0g8ooo¥ s Z 823

24 Vacl ] 4

Fig.5.p
FieldBus card BMS card H
| } [ |
12 3 p Ja J5 ==
@ | 5 =
2 g 2 . 2. o 8 - w oo ool 8 m o= 2 e = 23 |o PBle Sl ez o8 BeZ oz E
5555?5030: I,|_'>>>>>>|eegeeege—erazsueeeee AEHEEBEA R
222292222 2222222 2222202202 222922229 22229
24Vdc
]
L NN
230Vac
N
Fig.5.q

Digital inputs powered at 24 Vdc
The digital inputs (ID...) can be controlled at 24 Vdc.

Example connection diagram: (LARGE model):

input: 24V~ 50..60 Hz / 28...36 V=
max. power: 45 VA/20 W FleldBUS card BMS Card

S
S
S
S
S

n = 24— n B : n JERS
AL; Fgs ’:;%%’;%s'%':m,'ig§;;;;§55§a§§§_
oY 029 B22oYpeey T £22oooccooconae

il AN

Fig. 5.r

FieldBus card BMS card

a
U2
R~
+VDC
"]
N |
w
U5
[Jon/@
Skl -
VGO
Y1 =
Y2
Y3
Y4
D1

Fig. 5.5
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Digital inputs powered at 230 Vac (c.pCO Medium-Extralarge only)

In the Medium and Extralarge models there is only one group (J8), in the Large version there are two groups of inputs that can be powered at 230 Vac,
on terminals J8 and J19. Each group has two digital inputs powered at 230 Vac, marked as ID*H, and two inputs powered at 24 Vac/Vdc, marked as ID*.
The two groups of 230 Vac inputs have double insulation between them and from the controller: the digital inputs can be 24 Vac/dc in one group and
230 Vac in the other. In each group, the two inputs have the same common pole. Insulation is functional. In each group, the digital inputs must be
powered at the same voltage (24 Vac, 28-36 Vdc or 230 Vac) to avoid dangerous short circuits and/or energising lower voltage circuits at 230 Vac.

o Notice:

- the uncertainty range of the activation threshold is from 43 to 90 Vac;
« the voltage must be 230 Vac (+10/-15%), 50/60 Hz.

Example 1: connection diagram with 230 Vac inputs

FieldBus card BMS card E 2“5 e B :20= oz = & H
E,_\EE'EHE L 2|8 & 5 &la & &
| -L---ll | ARZNENZ) QYRR Y
Arll—‘ ?JME ’7]2 —3 ', 14 15 e _Lr ﬁ 5 ’7]7 —————————
s £ 8 3 s am 2 8ls 2 .2 :USFquEgggggggg5hm2m95535535§
v_S ;:; :::u»:u:o: Ir_>>>>>> _________ 53 5[5 Glle 2 &8 o & 99999]8
20 027 P2229P228 2202920020022 |20/2dk0202] p2o2e
230Vac
N
Fig. 5.t
Example 2: connection diagram with digital inputs with different voltages
FieldBus card BMS card
[
A(”T —yuﬂ
29 [229
L
230Vac
N

Fig.5.u

5.4 Analogue outputs

¢.pCO mini: non optically isolated analogue outputs

The control provides non-optically-isolated 0-10 Vdc and PWM analogue outputs, powered directly by the controller. See the technical specifications
table (output current, output impedance, etc,, see chap. 12).

Example connection diagram (c.pCO mini model):

24Vac/24..36 Vdc
oV

Fig.5.v
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¢.pCO Small-Extralarge: optically-isolated 0-10 V analogue outputs

The controller features optically-isolated 0-10V analogue outputs to be powered externally, at the same supply voltage as the controller, 24 Vac or 28-36
Vdc, at terminals VG, VGO. The following figure shows the connection diagram; the 0V of the power supply is also the voltage reference for the outputs.
See the technical specifications table (output current, output impedance, etc,, see chap. 12).

o Notice:

- other outputs of the same type can be connected in parallel to a 0-10 Vdc analogue output or an external voltage. The resulting voltage will be the
higher value. Correct operation is not guaranteed if actuators with voltage inputs are connected.

- if optical isolation is not required, the analogue outputs can be powered at VG-VGO with the same voltage available at G-GO: connect GO to VGO0 and
GtoVG.

Example connection diagram (LARGE model):

FieldBus card BMS card
|
SSSuEBuSu: A S o 8 8 8 2 8 8 & ‘ '
20022002 20000000 -_I; Maximum number of optical-
__________________ =S ly-isolated analogue outputs
588388538 8 3 (reference VGO)
cpCO Small/ Large
model Medium/
Extralarge
24Vac / 28..36 Vdc Vout Outputs  [Y1,Y2,Y3, |Y1,Y2,Y3,
Vout Y4 Y4,Y5,Y6

ov
Fig.5.w

5.5 Ultracap module connection

The Ultracap module can be connected to power the controllers in the event of a power failure:

1. ¢.pCO mini: the module guarantees temporary power supply to the controller and the driver for the time required to close the electronic valve (40
s for forced closing of the valve, 60 s without forced closing of the valve). NB: with Vdc power supply, forced closing of the electronic expansion valve
in the event of a power failure is not managed.

40VA
’ 24 Vac ( 230Vac

J3Disp._JAFBus J5 CAN
\ T ——

N0LNNNNN
e : JZ.:

Fig. 5.x
2. ¢.pCO controller with built-in driver: the module guarantees temporary power supply to the driver for the time required to close the electronic valves.

CAREL BV CARELEV
valve A valve B

By

|

35 c.pCO sistema +0300057EN rel. 1.8 - 15.12.2025



5.6 Electronic valve connection

¢.pCO mini: unipolar electronic valve

The controller includes the driver for managing a unipolar electronic
expansion valve.

o Notice: to manage the valve, the control algorithm requires two
probes (one pressure probe and one temperature probe);

Connection example using ratiometric probes (for pressure) and NTC
probes (for temperature).

CAREL E2V*, E3V*
Unipolar valve

| I Y
A G/GO: 24 V~ 50..60 Hz / 24...36 V= 30 VA/12W\ o
J I; o 125 o O ‘
o Qo =N M Z & 1O Z N 0 ()= Z
[CRZ D DO DO UVUDODODOUDS D (D u
N | = === NN o nn o nl

NTC

L i —

Ratiometric pressure
transducer

Fig.5.z

¢.pCO (Medium with built-in driver): bipolar electronic
valve

The controller with built-in driver can manage one or two bipolar
electronic expansion valves, depending on the model.

Example connection diagram (the colour of the wires refers to the
standard CAREL valve cable P/N E2VCABS*00):

CAREL E*V valve A CAREL E*V valve B

bianco/white
verde/green
giallo/yellow

marrone/brown

T shield

@ @ buflt-=im driver

&
S
=
]

plc
o>
=
oa
oo

TSl |
1 Sp|co
§
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o Notice:

« connect the valve cable shield to the spade connector and earth;
- Forvalve and refrigerant compatibility, see the technical specifications
table (see chap. 12) and the EVD Evolution driver manual.

The controller with built-in valve driver can be fitted with the Ultracap
module (accessory, P/N PCOSO0UC20); this is made using special
capacitors, called ultracapacitors, which ensure closing of the electronic
valve in the event of a power failure. The module only powers the driver
and not the controller it is mounted on.

A Caution: the c.pCO built-in driver with PCOSO0UC20 module (or
external Ultracap module EVDO000OUCO or battery EVBAT00400) must be
powered at 24 Vac to ensure emergency closing of the valve in the
event of a power failure. If the power supply is DC, the controller does
not manage valve closing in the event of a power failure.

o Notice:

- the built-in driver replicates all the hardware and logic functions of the
"EVD Evolution” stand-alone driver when there is one valve, and the
"EVD Evolution TWIN"when there are two valves, i.e. it independently
drives one or two electronic expansion valves with bipolar stepper
motor. The only difference compared to EVD Evolution is the
absence of the output relays. For details on the valve control logic,
configuration and installation, please see the EVD Evolution manual
(4 0300005EN for the single driver, +0300006EN for the dual driver);

- in the same way as EVD Evolution, for c.pCO the built-in driver is
also available in the CAREL and “Universal” versions. The “Universal”
models can control not only CAREL electronic expansion valves,
but also valves made by different manufacturers (see the technical
specifications table, chap. 12), while the CAREL models only control
CAREL valves.

Serial communication and programming

Communication between c.pCO Medium and the built-in driver is
managed internally using the FBus2 serial port. The FBus2 serial port
(J26) is however electrically isolated from the driver's serial line: this
ensures that in the event of external faults on the line connected to
FBus2, the built-in driver can continue to function independently and
correctly. The driver can only be configured using the c.pCO application
program created using the c.suite or STone development environments;
no external displays are available for the driver.

The development environment includes a module for managing the
EVD Evolution driver. When managing the built-in driver, the module
should be used as if it were an external driver connected to the FBus2
port.

At an application software level, the valve driver must be connected to
FBus2. For this reason, any other devices that are physically connected
to FBus2 (J26) must have the same communication protocol (CAREL
Standard Main or Modbus® Main), the same baud rate, stop bits and
parity. Note that the address of the built-in driver is 198 (the default
value on EVD Evolution), so the address of any other devices connected
to J26 must not be 198. The communication frame is selected in the
c.suite or STone development environment.
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External EVD Evolution drivers can be connected to the FieldBus 1 serial
port (optional card) without any constraints in terms of the address.

[ e [ e O [N

CUUOUOTEEIIDTG] CUUCOOOTO0aO0n| UUUOUDUUDOU00UD|

ADDR#198 ADDR=198 ADDR#=198

aaTataalatatatatatatatetatal
PN LD

126 FBus2

ADDR =198

@ @ bufl-in driver

FieldBus card

BMS cord . cels

(om0
Al ][5

T T

eEiei i eiete el e

Eeieeeieeeielelele el

ADDR =198

L lema]

A Caution: to ensure the nominal data exchange performance
between the drivers and the controller, if there are devices connected to
the FBus2 port (terminal J26) using the Modbus® protocol, during
development of the application program it is recommended to evaluate
the total number of variables exchanged over the entire serial line.

5.7 Digital outputs

Electromechanical relay digital outputs

The controller provides digital outputs with electromechanical relays;
for easier assembly, the common terminals for some relays have been
grouped together. Some relays are equipped with changeover contacts.

Relay with changeover contacts

c.pCO model
mini-cpCOe | Small | Medium / Extralarge Large
No. of 6 8 8,12,13 8,12,13

outputs

The following tables apply in relation to the type of insulation. Also see
the table of technical specifications in chap. 12.

c.pCO mini - c.pCOe

Type of insulation

Between relays in group 1and 2 \basic insulation

Between relays in group 3 (R6) and in group 1and 2 |reinforced insulation

o Notice:

- there is basic insulation between groups 1 and 2, and therefore these
must have the same voltage (generally 24 Vac or 110/230 Vac);

«+ between relays in groups 1 and 2 and in group 3 there is reinforced
insulation, therefore group 3 can have a different voltage.

c.pCO Small-Extralarge

Type of insulation

Between relays in same group functional insulation

Between groups of relays reinforced insulation

Between relays and the rest of the

reinforced insulation
controller
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o Notice:

- within a group, the relays have functional insulation from each other
and therefore must have the same voltage (generally 24 Vac or
110/230 Vac);

- between groups of relays there is reinforced insulation, therefore the
groups can have different voltages.

Example connection diagram (LARGE model):

110/230-24Vac

-
e
—
—

?ﬁi il

L
2 2T 2T 2 2 2 LEH {NODJ
J 123 FBus

110/230-24Vac

123 FBus:

A Caution: the current running through the common terminals
must not exceed the rated current of a single terminal (8 A).

Remote control of digital outputs

The cable sizes based on the current are shown in the following table.

Cross-section (mm?)/AWG Current (A)
0.5/20 2
1.5/15 6
2.5/14 8

o Notice: if needing to control different relay outputs at very close
consecutive intervals (e.g. motor star/delta starting), in the order of
hundreds of ms, the relays in the same group must be selected as
defined in the following table.

c.pCO mini - cpCOe

relay groups for sequential commands (~ 100 ms)

1 2 3

1,2 3,4,5 6
lays

¢.pCO Small-Extralarge

relay groups for sequential commands (~ 100 ms)

1 5 3 4-cpCO |4-
Large c.pCO ExtraLarge
Re- 1234 56, 19,1011 14,15,16, |14,15,16,17,18,19, |22, 23, 24, 25,
lays | "7 7,8 12,13 17,18 20,21 26,27,28,29

A Caution: selecting relays from different groups may lead to
switching delays.
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5.8 Solid state relay (SSR) digital
outputs

c.pCO also comes in versions with solid state relays (SSR) for controlling

devices that require a high number of operations that would not be

supported by electromechanical versions. These outputs are dedicated to

resistive or inductive loads, powered up to:

+ 36 Vac/Vdc SELV (models with 24 V SSR - P+5%**1-6%***) max load
currentupto 1A

+ 230Vac (models with 110/230V SSR P+5***** AF***¥) max load current
up to 70 mA.

Example 1: connection diagram

max 36 Vac/Vdc
max 230 Vac
(model depending)

I

g (no7—— -

41| | c7

41| | Ncs

4[| Nno8
g1 | cs

g1 | c7

g1 | No6
Q| | ca

41 [NO4
dSIf|NO5

g} | NO3
IS c4

dS1 [ No1
dS I} | NO2
|| c1

Fig. 5.ae

Example 2: connection diagram for resistive or inductive load with
load current > 1 A (24 V model) or >70 mA (230 V model)

:

driving

SSR ESTERNO/

voltage (¥) 5 H
2| EXTERNALSSR | c@rico/load

Fig. 5.af

(*) dedicated power supply or the same power supply as the controller:
not shared with the power supply of other external loads (e.g. contactors,
coils), in accordance with the control voltage of the external SSR used.

o Notice: the built-in SSR relay load and all other terminals in the
group must be powered at the same voltage due to the lack of reinforced
insulation inside the group.
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5.9 ¢.pCO mini connection diagram

MINI

digital output 6
digital output 5

digital output 4

digital output 3
digital output 2
digital output 1

ooy

digital input 1
digital input 2

{‘analog output 1 (0..10Vdo) )

{‘analog output 2 (0..10Vdo) )

- N ‘ BE = ;
25 AT ‘ ‘ I —~—— probe 10 voltage-free/digital inpu
[, . B — ———— prohe 9 voltage-free/digital input

T— I~ probe6voltage-free/digital input
probe 5 Carel NTC
. probe 4 Carel NTC

L our probe 3 (0/1Vdc or 4/20 mA))
M

{__F probe2(4/20mA)
|:ﬁ[]j[j probe 1 (0/5V)

|||—---
|

230/24 Vac

Fig.5.aq
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5.10¢c.pCO general connection diagram

S
IS

VA0S

probe 1 (0/5V) EZB:DE\;:I‘ i i

probe 2 (4/20mA) @ P—=,

probe 3 (0/1 Vdc or 4/20 mA) @

probe 4 Carel NTC

probe 5PT1000 ¢ -

1]

analog output 1 (0..10 Vdc)

1
analog output 2 (0..10 Vdo) o= g

analog output 3 (0..10Vdc) -

analog output 4 (0..10 Vdc)

pied sngpjald

pieds Swd

digital output 1
digital output 2
digital output 3

digital output 4
digital output 5
digital output 6

digital output 7

digital output 8

probe 6-7

probe 8 CAREL NTC i

e

analog output 5 (0..10Vdc) ¥

%_

\I/

. A A

1T digital input 15 | |
1

digital output 9
digital output 10
digital output 11

digital output 12

digital output 13

H@F
ol

Y
[S)
1)
IN

L
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digital output 14

digital output 15

digital output 16
digital output 17

oo

N

analog output 6 (0..10Vdq) J

probe 9 CAREL NTC @ I
probe 10 .
vo\ta%e—free
digital input
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6. COMMISSIONING

6.1 Power on

When switched on, the controller begins a test in which the segments
on the secondary display light up in sequence.

6.2 Private and shared terminal

The c.pCO controllers can be connected to each other in a pLAN local
network (see the figure below) in order to share one or more terminals.
Shared terminals cannot simultaneously display variables (temperature,
humidity, pressure, I/O, alarms) from different controllers. The terminal
does not need to be connected to the controller in normal operation;
it can also be used only for setting the main parameters. If one or
more terminals is disconnected or malfunctioning, the application
program continues to function correctly on each controller. Typically,
the application program monitors the status of the network and the
terminals, and takes action in the event of malfunctions. The figure
below shows a possible pLAN network connection diagram.

pPGNE/pGN1

PLAN (RS485)

pCO: ADDR=1 ¢.pCO: ADDR=2
Fig.6.a

All terminals and controllers must communicate on the network at the
same baud rate. This is adapted automatically.

A maximum of 32 units can be connected in the network, including:

+ ¢.pCO controllers, which execute the control program;

- terminals.

Each device in the pLAN network is identified by a unique address,
which is a number between 1 and 32. The latter (32) can only be
assigned to a terminal. Programs for different applications (e.g. chillers,
air conditioners, compressor racks, ...) cannot be automatically integrated
into the same local network: these must be configured considering
the system architecture using the Carel development tool. Each
controller connected to the network can simultaneously manage up to
three terminals connected to the pLAN network (either semi-graphic
terminals such as the PGN or touchscreen terminals such as the pGDx).
The values are displayed simultaneously and not independently, i.e. as if
the keypads and displays were connected in parallel: for this reason, the
controller cannot simultaneously manage different types of terminals.

A terminal associated with a specific controller is called:

- private ("Pr"), if it only displays the output of that controller;
- shared (“Sh") if, automatically or via keypad, it can be
switched between multiple controllers.

Each c.pCO constantly refreshes the display of private terminals; shared
terminals will only be refreshed by the c.pCO that is currently being
displayed.

From a logical point of view, the following applies:

c.pCO: 1 pGNE Private .pCO: 2 PGNE Private

PR B B

pGNE/pGN1 Shared

PGNE Private PGNE Private

cpCO: 4 [—

Sl

Fig. 6.b

In this example the shared terminal is associated with four controllers

but, at this moment, only controller number 1 can be displayed and

can receive input from the keypad. The terminal switched between
controllers as follows:

1. by asystem menu command;

2. in cyclical succession (1->2->3->4->1..), by pressing a button
defined in the application program; it can also occur automatically
if specified in the program: for example, a c.pCO can request control
of the shared terminal to display alarms or, vie versa, hand over
control to the next c.pCO after a pre-set time has elapsed (cyclical
rotation).

The data relating to the number and type of terminals are established
during the initial network configuration phase, and are saved in
the permanent memory of each individual cpCO controller. The
configuration details are described subsequently. For details on the type
of cables to use and the electrical connections, see “Installation’.

6.3 Controller pLAN address setting

The controller’s factory pre-set pLAN address is 1.

There are two ways to set the controller's address:

1. button A (see pLAN address setting - Procedure 1) located next to
the seven-segment display. To activate the button, use the tip of a
screwdriver (@ <3 mm) for example;

2. from the system menu (see chapter 7).

Display pLAN address
The pLAN address is permanently displayed in the pLAN address display.
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pLAN address setting

Procedure 1 - button

- press button A for 5s: the pLAN address is displayed more brightly;

- press repeatedly: the value of the address increases

- release the button: after a few seconds the display dims and the pLAN
address is saved to memory

FieldBus card BMS card

ALY

Procedure 2 - system menu
1. press Alarm (A) and Enter ((") together for 3s and enter the
system menu. Select settings;

2.a csuite-based controller: select pLAN settings and press Enter (('I

TIME

DATE
BUILT-IH
TCP-IF
SR

3. Use with UP (*), DOWN (’b) to set the controller’s pLAN address
and confirm by pressing Enter ((J ).

6.4 Terminal address setting and
controller-terminal connection

After having set the controller’s address (see previous paragraph), to
establish the connection between controller and terminal, first set the
terminal address. If an external terminal with address 32 (factory setting)
is connected to the controller, communication is established (if the
built-in terminal is present, the external terminal replicates the same
display).

cpCO sistema +0300057EN rel. 1.8 - 15.12.2025
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To configure multiple terminals, private and/or shared, different
addresses need to be assigned to the terminals and the controller needs
to be configured appropriately:

1. Toset the terminal address, press UP (*), DOWN (*) and Enter
(('I) for 3s. A new screen will be shown. Change the terminal

address (in the range 1 to 32) and confirm by pressing Enter ((J)A
2. The screen with the list of configured terminals will be shown.
Set the terminals to private (Priv) or shared (Shared) based on the
application and confirm to exit. After a few seconds the connection
will be established.
3. Toadd a second terminal, repeat the previous steps.

6.5 Share terminalsinapLAN
network

Once connected to the network (pLAN), the c.pCO controllers can share
the same pGN terminal. The shared terminal can be used, for example,
to install an operating system and/or update the application program.
Connect the controllers and terminals to the network (Figure 6.e). Set
the pLAN address of each controller using the button provided (see
paragraph 6.3), and of each terminal by following the appropriate
procedure. The figure below refers to three c.pCO controllers in a pLAN
network with three pGN displays, each with its own address.

Term 3
Addr: 23

Term 2
Addr: 22

Term 1
Addr: 21

Fig. 6.

1. To set the address of each terminal (Term1, Term2, Term3) see
paragraph 6.4.

2. Enter the address of the three terminals and set them as “shared"
This operation must be repeated on all three terminals (see par. 6.4).

Acquire/release commands

This paragraph only applies to c.suite-based controllers. On STone-
based controllers, there is no acquire/release screen from the system
menu: the operation can be performed from the application software.
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The commands are used to acquire/release a terminal to/from a
controller. Procedure:

1. Press Alarm (A) and Enter ((J) together to enter the system
menu. Then select “Settings”

IHFUEHHTIUH

HF'F LIL'FITII"IH
LlFL:n “ACE

EI.IFII:INH ETICS

2. Select pLAN settings

=

TCP-IF SETTIMGS

3. The following screen is shown, where the acquire/release
commands can be sent.

I ]
i

Hioe e

Update config:

Key

plLan pCO addr. Address of the cpCO controller that the terminal is currently
connected to

Release command

Acquire command

Confirm update

Release terminal
Acquire terminal
Udate configuration

Command virtualisation

Whenever a pGD terminal is connected to a c.pCO controller, the pGD
terminal displays its user interface. The command is sent from the terminal,
however it is the controller that releases or acquires the terminal.

Example 1

A: the release command on terminal 21 causes cpCO 3 to release
terminal 21, which is then assigned to c.pCO 1;

B: the release command on terminal 21 causes c.pCO 1
terminal 21, which is then assigned to c.pCO 2.

to release

A B

1= i =
o T@@ o T@
@EJ Cle ofcm—] e

= o= ([Tl
ofitm = {]e
@Ew@@

Example 2

A: the release command on terminal 22 causes c.pCO 3 to release
terminal 21, which is then assigned to c.pCO 1;

B: the release command on terminal 22 causes cpCO 3 to release
terminal 22, which is then assigned to c.pCO 1

A B
o B oEm[Oe  olEminEe

@Ej@ = 3@% e
J [Oe

ofcm—idlTle

cpco pGN cpco
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Example 3

A: the acquire command on terminal 22 causes c.pCO 1 to acquire
terminal 21, which is therefore assigned to cpCO 1;

B: The acquire command on terminal 22 has no effect, because the
c.pCO 1 has already acquired all the terminals

A B
@Eﬂ@@ ET BT
ofEm ) e = o] | [ 5 ofEm]

== O

@

o) LEge S==

cpco poN

®

@

6.6 Upload/update software

The cpCO family controller application program can be uploaded-

updated as follows:

- Update from computer via command line tool (via USB or Ethernet
connection)

+ Update via USB pen drive

- Update with file transfer via FTP

- Update via tERA cloud service (c.suite-based products only)

Update from computer via command line tool

Onall c.pCOfamily controllers, the application program can be uploaded
using the command line tool, with direct connection to the controller
via USB cable or Ethernet network. For csuite-based controllers, the
cfactory software is part of the “c.suite” software, or can be installed
separately, after being downloaded from http://ksa.carel.com in the
“Software & Support”->c.Suite” section. For STone-based controllers, the
Sparkly software can be installed separately, after being downloaded
from http://ksa.carel.com in the “Software & Support”->"STone" section.
To upload the application program, follow the procedures available in
the development tool “help”.

A Caution:

- itis recommended to install the latest available security patch on the
PC to ensure the highest protection against cyber threats;

- itisrecommended toinstall and keep updated antivirus/anti-malware
software on the PC;

+ when reading or configuring the device via PC, it is recommended
not to interact with unknown or untrusted files.

It is recommended to securely format USB flash drives and take
appropriate PC security measures (see above) before loading any
software required for updates.

Update via Ethernet connection:

Appropriately configure the computer and the c.pCO controller so that

they are the same LAN (see paragraph 9.2).

1. Open the command line tool (c.factory or Sparkly) and select the
application file compiled using the development tool. Follow the
procedure described in the development tool “help”.

2. Select the files to be uploaded to the controller and set the
connection type as “Ethernet connection’”.

3. Once updated, the c.pCO controller automatically restarts using the
new application program (or new configuration).

o Notice: if the c.pCO controller contains an application program
that is protected by a password or digital signature other than the one
used to sign the new application, a window will open prompting for the
previous password. If the correct password is entered, the new
application program can be uploaded.
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Update via USB connection
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Update with file transfer via FTP

Connect the computer and the c.pCO controller via USB cable using the
USB device port.

USB connector
from computer

Fig. 6.f

1. Open the command line tool (c.factory or Sparkly) and select the
application file compiled using the development tool. Follow the
procedure described in the development tool “help”.

2. Select the files to be uploaded to the controller and set the
connection type as“USB connection”.

3. Once updated, the c.pCO controller automatically restarts using the
new application program (or new configuration).

o Notice: if the c.pCO controller contains an application program
that is protected by a password or digital signature other than the one
used to sign the new application, a window will open prompting for the
previous password. If the correct password is entered, the new
application program can be uploaded.

A Caution: before updating the cpCO controller via USB
connection, check under the System Menu that the USB Device port is
enabled (Settings --> USB Settings --> CDC connection/Serial port).

Update via USB pen drive

All c.pCO family models are equipped with a USB host port that a USB
mass storage device can be connected to (typically a USB pen drive or
portable hard disk), used to load the application software on the c.pCO
programmable controller. To update the controller, first create the .ap1
application file using the command line tool and load it onto the USB
flash drive.

See the development tool “help”.

Plug the flash drive into the USB Host port and enter the system menu.
On the next screen select UPGRADE and the desired application
program and confirm by pressing enter.

b wrrizern

A [

USB key

Fig. 6.9

A Caution:

- before updating the c.pCO controller via USB connection, check in
the system menu that the USB Host port is enabled (Settings --> USB
Settings --> Pen drive).

- Use only FAT formatted pen drives.

+ Do not use the controller's two USB ports at the same time.

+ Do not use mass storage devices with a current draw higher than
500 mA.
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The c.pCO family controllers equipped with an Ethernet port include an
FTP server that provides access to the public partition of the file system.
Itis thus possible to read, modify, create and remove files and folders. It is
also possible to transfer an .ap1 file via FTP and thus, for example, update
the image of the operating system or application program. A client
program is used to transfer files with the FTP protocol, such as “FileZilla".
To protect the contents of the public file system from unauthorised
access, different users can be created, granting each user different
access profiles based on the corresponding service and adapted to the
individual folder (see chapter 9). To update the application program via
FTP, follow the procedures available in the development tool “help”.

Update via tERA cloud service (c.suite-based controllers
only)

The c.pCO controller family can establish a secure remote connection to
the Carel cloud services platform called tERA. All cpCOs with Ethernet
are natively integrated into the tERA cloud platform and can access
the associated services. Each c.pCO is uniquely identified by the tERA
cloud using the MAC address. IT IS possible to create a custom tERA
portal based on the customer’s specifications. For more information on
tERA services, contact your local Carel sales network. The activation/
registration procedure and configuration of tERA services are described
in: tERA quick start guide” (manual +030222140), downloadable from
www.carel.com.

6.7 c.pCOe expansion card:

installation and configuration

c.pCOe is an I/0 expansion module compatible with the c.pCO and pCO

sistema platforms. The module is equipped with:

- 10 universal inputs/outputs that can be configured by the application
program to connect active and passive probes, digital inputs,
analogue and PWM outputs.

- 6 relay digital outputs divided into three groups (see paragraph 5.7)

« Power terminals for ratiometric probes and active probes

« Built-in BMS serial

« Dipswitches for configuring the communication protocol and serial
address

+ Built-in driver for managing a CAREL unipolar expansion valve
(Enhanced version only)

A Caution: The cpCOe is an advanced product that has internal
memories to ensure an optimal functioning. So, it is therefore necessary
to have maximum attention writing frequency of the device
configuration parameters in the application software. It to preserve their
integrity. The maximum recommended number of writings is 1,000.

Unipolar valve output (Enhanced version only)

Number of valves 1

Maximum power 8w

Type of control unipolar

Valve connector 6-pin, fixed sequence
Power suppl 13Vdc £5%

Maximum current 0.35 A for each winding
Min. winding resistance 400

Residential/industrial environment =2 m without
shielded cable. 6 m without shielded cable earthed
at both ends (E2VCABS3UO, E2VCABS6UO)
Domestic environment = 2 m without shielded
cable

Maximum length of
connection cable

Tab. 6.d
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o Notice: the green LED indicates the communication status on the
BMS port. If there is communication at the BMS port (online status) the
green LED flashes, if there is no communication (offline status) the LED
remains on steady.

A Caution: the product must be powered via terminals G and GO.
The Vbat terminal is used solely for connection to the Ultracap module
as a backup power supply in the event of power failures.

The dipswitches can be used to set the expansion card address (from
1 to 15), the protocol (Modbus or Carel - supported only on the Basic
model) and the baud rate. The serial connection can also be used to
modify the line's electrical configuration and assign a serial address
between 16 and 247 (207 for Carel protocol).

Baud rate and communication protocol configuration

A Caution: If the baud rate and protocol dipswitch settings are
changed when the unit is on, it will need to be restarted for the new
settings to take effect.

To assign the card a serial address from 16 to 247 and to configure serial
communication, an offset must be added to the "Address” setting and
the variable relating to the serial transmission parameters must also be
set, as follows:

E.g.: (address setting N=87, serial communication 8, Even, 1):

1. Setthe"Address”group dipswitches and the “Ext." dipswitch to OFF.

2. Restart the unit. The c.pCOe board goes into “Set Mode”. Caution:
enabling this mode resets both the address offset and serial
communication settings. In this mode, the card will take serial
address 207 and an 8-bit electrical configuration, no parity control
and 2 stop bits (8bit, None, 2). The yellow LED will flash. For the
8-bit, None, 1 configuration, a dedicated part number is available

3. To configure the communication parameters, set the “Serial
configuration” variable via serial (see Tab. 6.a and 6.b). In this
example, the variable is set to 5 (configuration 8, Even, 1).

4. To set the serial address, configure the offset via serial using the
"Address extension”variable (the offset must be greater than 14, see
Tab. 6.3). In this example, it can be set to 86.

5. Setthe”Ext"dipswitch to ON. Set the "Address” group dipswitches to
a value greater than 0. In this example, the value is set to 1.

6. Restart the unit. After restarting, the expansion card is configured

with serial address equal to the sum of the "Address extension’

variable and the value set in the "Address” group (in this example

86 + 1 =87). After restarting, the expansion card is configured with

serial communication 8, Even, 1.

4

Variable Carel Min Max  |Modbus Ad- Min Max
Address  [Value |Value |[dress (Holding |Value Value
(Integer) |Carel |Carel |Register) Modbus |Modbus
Address Extension 14 15 192 14 15 232
Serial Configuration |17 0 5 17 0 5
Tab. 6.e

A Caution:

- if using the Carel protocol, the maximum offset is 192.

« Prohibited configurations:
- It is not permitted to set the "Ext” dipswitch to ON with an offset of
0 ("Address Extension”variable = 0). In this case, the board will signal
a configuration error with the yellow LED flashing. The green LED
remains on steady, indicating the board is offline.
- It is not permitted to set the "Ext” dipswitch to ON with an offset
value other than 0 and the "Address” group dipswitches to 0 (all set
OFF). In this case, the board will signal a configuration error with the
yellow LED flashing. The green LED remains on steady, indicating the
board is offline.

Serial Configuration

Value Configuration

The card’s factory configuration is 19.2 Kbps baud rate and Modbus
protocol. The “Baud” and “Prot” dipswitches (see Fig. 6.i.) can be used to
set the baud rate and communication protocol of the expansion card.
The dipswitches must be set with the unit switched off.

A Caution: if the baud rate and protocol dipswitch settings are
changed when the unit is on, it will need to be restarted for the new
settings to take effect.

Address and serial communication mode configuration

To assign the card a serial address between 1 and 15, set the dipswitches
as shown in Figure 6.i. The "Ext" dipswitch must be set to "OFF" (no offset).
The dipswitches must be set when the unit is off.

45

8,none, 2
8,none, 1
8,0dd, 2
8,0dd, 1

8, even, 2
8, even, 1

U wN|— O

In order to avoid tampering with the Autorun USB system, it is
recommended to protect the card with a password. This will prevent
the potential creation of actions that can be executed by an unknown
operator. Alternatively, the USB function can be disabled if needed.
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7. SYSTEM MENU

To access the system menu, see the information available in the development tool "help”.

8. PROTECTION

The c.pCO controllerimplements protection methods aimed at preventing certain sensitive operations being accessed by unauthorised personnel, such
as software updates, access to system menu screens, cloning of proprietary application programs, etc. Depending on the development environment, the

following can be set on the c.pCO controller:
- system menu password;

- controller protection password;

- digital signature.

8.1 Characteristics of the protection methods

Controller protection password

Digital signature

c.suite STone c.suite [STone

Purpose Prevent software from being uploaded by unauthorised  |Prevent software from being uploaded by unauthorised personnel.

personnel. Avoid software cloning. Avoid software cloning.

Protect the cpCO Reversible Irreversible Reversible (only if in possession of the Device Certificate
and Application Certificate as it is protected by asymmetric
key encryption)

Generation c.suite [STone c.suite (cdesign) STone

Activation Function included in the standard license Can be activated with optional additional license.

Number of signatures that can
be generated

Multiple passwords can be generated.

Multiple signatures can be generated.

Application of the protection
being uploaded to the c.pCO

The application program is protected by password before

The c.pCO is signed by uploading the digital signature via command line tool.
The application program that is subsequently loaded via USB flash drive or command line
tool must be protected with the same digital signature.

8.2 Password protection

Password protection can be set in the development tool. A password
can be set for each configuration. On csuite-based controllers, the
protection password has no effect when using a digital signature. to
ensure confidentiality and prevent possibly dangerous changes to
the parameter settings, it is recommended to protect access with a
sufficiently complex password, which can be changed if necessary.
To improve security, it is recommended to enable temporary access
prevention after repeated incorrect password attempts (e.g. 5 attempts).
It is also recommended to profile access rights based on the user's role,
for example:
- operator: read-only access only to the required data, preventing
access to sensitive data and functions;
- configurator: access to device functions, access to sensitive data and
function settings;
- administrator: access to all device functions.

8.3 Digital signature generation

The digital signature protection system, if enabled by optional license,
protects the programmable controller against from being overwritten
with unauthorised software. The controller is signed, either via password
defined in the development tool (c.suite) or via certificates (STone).
Once a controller has been signed with a specific digital signature, it
can only be used with application programs created with the same
digital signature. For STone-based controllers, the digital signature
can be modified or removed if in possession of a Device Certificate
and Application Certificate, as these are protected by asymmetric
key encryption. To sign a c.pCO using a digital signature, follow the
procedures available in the development tool “help”.
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Tab.8.a

Upload the digital signature

The digital signature can be uploaded onto the controller via USB flash

drive (c.suite-based models only) or command line tool.

To upload via USB:

+ Plug the USB flash drive into the host USB port.

+ Press Alarm and Enter together to enter the system menu;

- select"Upgrade”and confirm by pressing Enter; the controller is now
indelibly signed by digital signature. The controller can only be used
with application programs created with the same digital signature
(see paragraph 8.4).

USB connector
from computer

Fig.8.a

o Notice: to permanently activate the digital signature, power the
controller off and on again.

A Caution: the digital signature procedure is irreversible.
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8.4 Load application programon a
controller with digital signature

A c.pCO controller signed with a digital signature can only operate with

an application program signed with the same signature. To generate

an application program signed with a digital signature, follow the
procedure described in the previous paragraph, and then install the

application program as described in paragraph 6.6.

If the digital signature of the application program being loaded onto the

cpCO does not match the digital signature on the controller, when the

latter loads the application program via the command line tool:

. Csuite-based controllers -> the password request screen is shown; the
password is the one used to generate the digital signature currently
on the cpCO. On entering the correct password, the application
program is uploaded successfully;

- STone-based controllers -> the default application is loaded.

o Notice: On csuite-based controllers, if both the protection
password and digital signature have been set on c.pCO, the latter has
priority.

8.5 System menu password

The system menu password prevents access to the entire system menu,
except for the information menu item.

Procedure for c.suite-based controllers:

1. Press Alarm and Enter together or 3s to enter the system menu;
2. Select Settings --> Password

3. Press Enter; set a value > 000000 using UP/DOWN.

4. Confirm the update.

> PASSIORD
I

IHSERT MEW PRSSWORD

o Notice: for STone-based controllers, the procedure may differ,
depending on the application software installed (users need to
customise the system menu library, by adding the function).

9. ACCESS MANAGEMENT FOR IP SERVICES

The c.pCO controllers have a built-in web server and FTP server:

- web server: this provides access to files (HTML pages, images,
Javascript code, etc.) saved in the /HTTP/ folder of the file system
public partition. These pages can display dynamic content generated
by CGI (Common Gateway Interface) requests, managed by the
controller’s firmware, in order to read/write application variables,
create logs and custom web pages; these pages are accessed via
a browser in a LAN on entering the IP address or host name of the
c.pCO controller;

-« FTP server: provides access to the public partition of the file system,
to read, modify, create and remove files and folders, including web
pages. Itis also possible to transfer an .ap1 file via FTP and update the
controller’s operating system or application program. Access is via a
file transfer client program using the FTP protocol, such as “Filezilla"

To protect the contents of the public file system against unauthorised
access, the system administrator can create different users, granting
each user different access profiles based on the corresponding service
and adapted to the individual folder.

Access is configured in two steps:

1. create users in the development tools;

2. create authorisation files in the file system public folders that need
to be protected.

9.1 Account management

By default, cpCO comes without any configured users, so the entire
public file system is accessible from the “anonymous” account in read/
write mode, and access via web does not require authentication. This
simplifies the initial installation of application programs and web
pages (if performed via FTP/HTTP protocol). Users can then be created,
restricting access to the public file system. The users who can access IP
services can be created in the development tools. The procedures are
described in the development tool “help".

9.2 Computer - c.pCO connection

There are two ways to connect the c.pCO controller to a computer via
Ethernet:

1. direct computer-c.pCO connection

2. connection to a LAN network with DHCP server
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Direct computer-c.pCO connection

Connect one end of the network cable to the computer’s Ethernet port
and the other end to any of the Ethernet ports on the c.pCO; the LEDs
will come on to indicate a successful connection. The c.pCO Ethernet
ports are auto-crossing (Auto MDI-X), so there is no need to use a
crossover cable. After connecting via Ethernet cable, configure the P
addresses of the computer and the c.pCO so that they are in the same
subnet.

Configuration example:

Computer:
IP address: 192.168.0.2
Subnet mask: 255.255.255.0

CAREL

c.pCO controller:

1. press Alarm and Enter together for 3s to enter the system menu;

2. Select Settings -->TCP/IPv4 settings or TCP/IP, and enter an address
in the same subnet as set on the PC

3. Select update configuration --> Yes

Connection to a LAN network equipped with DHC
server

To connect the cpCO controller to the LAN network, follow the
procedures described in the development tool “help”.

10. WEB SERVER

The ¢.pCO family controllers include a web Server that can be completely customised by the user. The c.pCO web server supports both HTML and
JavaScript. Custom web pages can be uploaded to the public file system, in the /HTTP/ folder. The c.pCO implements CGI (Common Gateway Interface)
functions that can be used to dynamically read and/or write application variables and generate dynamic content. For more information about the web

server, see the KSA website.

10.1c.pCO connection to cloud tERA

The c.pCO controllers family can establish a remote secure connection
to the Carel cloud server platform called tERA. Every c.pCO with built-in
Ethernet interface is natively integrated into tERa cloud platform and
can access to linked services. Every c.pCO is uniquely identified by the
tERA cloud using its MAC address. It is possible to create a customized
private portal according to the customers specifications. For further
information on tERA services available, contact your local Carel sales
network.

tera

connect - collect « process

News Log in TERA

sanin

Fig. 10.a
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c.pCO registration:

Activation and registration procedure and settings of the tERA services
are described in the "tERA Quick start Guide" (document +030222141),
that can be download from www.carel.com.

Following data are requested in order to register a c.pCO in tERA server:
+ MAC address of the c.pCO

+ c.pCO Hardware unique ID

+ tERA password

Above data are reported in the cpCO System menu at the following
path: INFORMATION --> pCO INFO --> second page (see figure below).

MAC B8-BR-5C-48-03-2B
UID 88E088Ea8EEE0328
tERA

st=s: Mot registered
puwd: SEZ2ETC4

Fig. 10.b

c.pCO Update from tERA

From tERA portal, it is possible to update the application program and
the Operating System of the cpCO by remote. The controller should be
already registered in the tERA portal.

Procedure is described in "tERA Quick start Guide" (document
+030222141), that can be download from www.carel.com.
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11. EXAMPLES

Below are some examples illustrating possible configurations based on the type of application. Below are some diagrams illustrating which devices can
be connected to the c.pCO and the accessory cards required, according to the type of application.

Air handling unit Roof top
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PGN1* CP*:schede controllo CP*: schede controllo

umidificatori KUE* umidificatori KUE*
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Dp*rkguren terse parti Dk geenn
v A
=3
r &

S90CONN*:
cavo di
collegamento

S90CONN*:
cavo di
collegamento

0
1

£

iz |

%0
Q@ 00000000 @@@@

A4 Y PCO100MPBO:
PC050048§01 scheda MP-BUS
scheda seriale RS485

PCOS004850:

PCO100MPBO: scheda seriale RS485

scheda MP-BUS

' PCO10WOBAO:
PCO10WOBAO: ) scheda interfaccia BACnet™ RS485
scheda interfaccia BACnet™ RS485 \‘J
ﬁ PCO10WOWBO:
— PCOT0WOWBO: ) Valvola di Sen pCcO Web"; sch. mte::accia
Valvola di Servocontrollo j PROLES o E&OWe?';/ngtmtirjacua servocontrollo  della serranda Ethernet™/BACnet’
servocontrollo  della serranda erne ne
e PCO! PCODO0OWEQ
555 PCOGO0OWEO/PCODO0OWED ‘q Doss f Scheda di interfaccia
=" [ Scheda diinterfaccia Ethernet™ - boss one

Ethernet™ - boss one

Fig. 11.a Fig. 11.b

Heat pump Close control units (CCU)

Power +
PSD2*

Power + PSD2*

schede CP*: controllo
umidificatori KUE*

EEV
PGDx dispositivi

GDx
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cavodi
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S90CONN*: [Wiq
/&/

FieldBus card
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PC: 1d°°FD.1 ?: PCOS004850:
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FieldBus PCO10WOBAO:

scheda interfaccia BACnet™ RS485
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scheda interfaccia BACnet™ RS485

PCO10WOWBO:
PCO Web - sch. interfaccia
Ethernet™/BACnet™
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Ethernet™ - boss one
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Chiller - screw compressor

To create two refrigerant circuits, there are two possibilities

Case 1: 2 cpCO Medium and c.pCO with built-in electronic expansion valve driver.

PGN1* pGDx dispositivi dispositivi dispositivi
terze parti terze parti terze parti
EEV
FAN INVERTER PUM
BN T . SR --
I
£2
S ]
8 o
O
o A
S
C
o
=
E A:‘
FieldBus card
Y
1ﬂ pCO == F{ H *DO5S one FFJ 1ﬂ pCO L= E_{’ 1“ *DOS5 one #
PCOS004850: PCOT0WOBAQ: scheda interfaccia ~ PCO10WOWBO: PCOG000WEQ/PCODO0OWED PCOS004850: PCOT0WOBAOQ: scheda interfaccia ~ PCOT0WOWBO: PCOG000WEO/PCODO0OWED
scheda seriale RS485  BACnet™ RS485 pCO Web - sch. interfaccia Scheda di interfaccia scheda seriale RS485  BACnet™ RS485 pCO Web - sch.interfaccia  Scheda diinterfaccia
Ethernet™/BACnet™ Ethernet™ - boss one Ethernet™/BACnet™ Ethernet™ - boss one

Fig. 11.e

Case 2: 1 c.pCO Large with external twin EVD Evolution driver.

EVD*T*

[ EVD Evolution twin
dispositivi terze parti
§ [ | g 1
| () % % verTer | [Pum
[ 1
S90CONN*:

cavo di
collegamento

FieldBus card

PCOS004850:
scheda seriale RS485

J PCOT0WOBAO:
4 scheda interfaccia BACnet™ RS485

PCO10WOWBO:
 PCOLI=l> ' pCOWeb-sch.interfaccia
— Ethernet™/BACnet™

*D0OSS one ., PCOGOOOWEO/PCODO0OOWEQ
[' Scheda diinterfaccia
Ethernet™ - boss one

Fig. 11.f
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Chiller - scroll compressor

PGN1*

dispositivi terze parti EEV

_— I
‘ INVERTER
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Fig. 11.g

11.2Devices that can be connected to the c.pCO

Device serial zero - serial one - BMS1 serial two serial three serial four USB Main USB Secondary Ethernet
pLAN or display port —FBus 1 -BMS 2 -FBus 2 (Host) (Device)
2|, |glelglglgl = |8|% |82 |=
o o Lao|lx| 8 S X [a) = |5 = 0O b5
g £ l1gz|21812|2|8 5 Sl82|8ax| ©3
g | 8 |c8]g|el3l3lg S g |22/ g92| ¢
| £182|8|8/5lgl8| ¢ Sle7|cen| &
g | 8 glE|R|g|e = g|¢ |8& | 8
pGN1 terminal X X
pLDPRO terminal X X
EVD Evolution X X X
CAREL Secondary devices (485) X X X
pCOexp 485 X X X
c.pCOe X X X
PlantVisorPRO X X X X X X X X
PlantWatchPRO X X X X X X X X
PCGate X X X X X X X X
WebGate (**) X X X X X X X X
GATEWAY**Q (**) X X X X X X X X
LON - Echelon FTT10 (*¥) X
BACnet MS/TP (RS485)(*) X X X X
KNX® X
HTTP client X X
BACnet/Ethernet X
BACnet/IP X X
SNMP v1, SNMP v2C X
Modbus TCP/IP X X
Modbus supervisor (RTU) X X X X X
Modbus Secondary devices X X X
Power + X X X
Pendrive (USB) X
PC mass storage X
th - Tune/thTx terminal X X X
pGDx X X (**%) X X X X X X
Tab.11.a

(*) The BACnet/MSTP protocol is available on BMS2/FBus2/Ethernet, if the additional license is activated on the controller (the protocol is active on one port at a time).
(**) No longer available from 31/10/2023
(***) Possible with specific model of pGDx 4.3"
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12. TECHNICAL SPECIFICATIONS

12.1c.pCO technical specifications

Physical specifications

MINI panel 1473 x81.3x70.5mm
4 DIN modules 70x110x63 mm
Dimensions SMALL 13 DIN modules 110x227.5x60 mm

MEDIUM, LARGE, EXTRALARGE

18 DIN modules 110x315x60 mm

BUILT-IN DRIVER

18 DIN modules 110x315x75mm

Mounting DIN rail in accordance with DIN 43880 IEC EN 50022/ panel
Material technopolymer
Plastic container Flammabilit V2 (UL94) and 850 °C (IEC 60695)
Ball pressure test temperature 125°C
Creep current resistance >250V
Colour RAL 9016 white

Built-in terminal

pGD1 (132x64 pixels) with backlit keypad

Other specifications

Control type

Control device, programmable electronic controller for air conditioning, heating and refrigeration applications and for HVAC/R in general

Operating conditions

C.pCO: P+5**SE***0** (no built-in term.): -40T70 °C, 90% rH non-condensing(*)

C.pCO mini: P+D*******(0** (ng puilt-in terminal): -40T70 °C, 90% rH non-cond.

C.pCO: PH5¥*SEX**E** (with built-in term.): -20T60 °C, 90% rH non-condensing
.pCO mini: P+(D,P)*******E** (with built-in term.): -20T60 °C, 90% rH non-cond.

(*) with Ultracap module fitted: -40T60°C

Storage conditions

C.pCO: PH5**SE¥**0** (no built-in terminal): -40T70 °C, 90% rH non-condensing
€.pCO mini: PHD)*******0** (no built-in terminal): -40T70 °C, 90% rH non-cond.

C.pCO: PH5¥*SEX**E** (with built-in terminal): -30T70 °C, 90% rH non-cond.
.pCO mini: P+(D,P)*******E** (with built-in terminal): -30T70 °C, 90% rH non-cond.

Ingress protection

c.pCO: IP20 front panel only
C.pCO mini: P4P******%x%% (hanel): IP 65; P+D********x* (DIN): IP 40

Pollution degree 2

Class of protection against electric shock

c.pCO: to be incorporated into Class | and/or Il equipment in the versions without valve driver, Class | in the versions with valve driver
¢.pCO mini: 0 be incorporated into Class | and/or Il equipment (Basic/Enhanced) - Class | (High-End)

PTI of insulation materials

PCB: PTI 250 V; insulation material: PTI 175

Period of electrical stress across insulating parts |long

Type of action

1G; 1Y for SSR versions

Type of disconnection or micro-switching

microswitching

Heat and fire resistance category

Category D (UL94-V2)

Rated impulse voltage

¢.pCO: 2500V

Electrical specifications

Power supply

MINI, SMALL, MEDIUM, LARGE, EXTRALARGE: use a dedicated 50 VA class 2 safety transformer.

BUILT IN DRIVER: use a dedicated 100 VA class

2 safety transformer.

Vac P (Vac) Vdc P (Vdc)
0/ -159

MINI 30VA (40 VA with Ultracap module) 28 to 36 Vdc +10% to -15% to be protected by w
an external 2.5 AT fuse

SMALL 24 Vac (+ 10/-15%), 50/60 Hz to

MEDIUM be protected by an external 2.5 45VA 28-36 Vdc (-20/+10%) to be protected by an 30w

LARGE A (T) fuse external 2.5 A (T) fuse

EXTRALARGE

BUILT-IN DRIVER (built-in valve driver) 90 VA Not allowed

A Caution: for controllers: with built-in drivers, AC power supply and transformer secondary earthing (GO to earth) are mandatory; if the Ethernet connection is used, the transformer

secondary must be earthed (GO to earth).

Terminal block

with removable male/female connectors

Cable sizes min 0.5 mm? - max 2.5 mm?

CPU 32 bit, 100 MHz

Clock with batter standard, precision: ¢,pCO/c.pCO mini: 100/ 50 ppm

Buzzer enabled from software only with built-in terminal

Battery c.pCO: lithium “button” type CR2430 3 Vdc (dimensions 24x3 mm)

¢.pCO mini: lithium “button”type BR/CR2032 3 Vdc (dimensions 20x3.2 mm)

Software class and structure (IEC 60730)

Class A

Surge immunity category (IEC EN 61000-4-5)

c.pCO/ c.pCO mini: Category lII/1l

Device not intended to be hand-held when powered

c.suite-based

Non-volatile memory (NAND FLASH)

128 MB of which 96 MB available as file storage

Data memory (RAM)

16 MB

Retain memory (EEPROM)

«cpCO: 31,7 kB; +c.pCO mini: 15,4 kB; «c.pCO mini SMART: 31,7 kB
Maximum writings: 1 Milion

STone-based

Non-volatile memory (NAND FLASH )

128 MB of which - 98 MB available as file storage; - 31,7 kB available as retain memory

Data memory (RAM)

16 MB

Settings memory (EEPROM)

31,7 kB
Maximum writings: 1 Milion

A Warning: the operating system issues a warning when the write frequency is too high. The development system includes libraries that enable handling this warning at the ap-
plication level. It is recommended to use this feature to preserve memory integrity. For more details, refer to the development environment’s online help.
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Universal inputs/outputs U...

Analogue inputs, Lmax = 30 m (maximum number)
MINI |SMALL |MEDIUM /BUILT-IN DRIVER / EXTRALARGE  |LARGE

maximum number 10 |5 8 10
CAREL NTC (-50T90°C; R/T 10 kQ£1% at 25°C); NTC HT (0T150°C);
PTC (600Q2-2200Q)); PT500 (-100T300°C); PT1000 (-100T400°C) 10 |5 8 10
probes
PT100 probes (-100T400°C); 5 2 3(2onU1-U5,1 on U6-U8) 4 (2 on U1-U5, 1 on U6-U8, 1 on U9-U10)
0-1Vdc/0-10Vdc signals from probes powered by the controller (*) - 0I5 |6 26
] E—) 8
. x x <
0-1Vdc/0-10 Vdc signals powered externally (*) 10 g 5 g 8 g 10
<~ < ™~ o
0-20 mA /4-20 mA inputs from probes powered by the controller (*)| 5|2 | 5|4 5|6 (max 4 on U1-U5, 3 on U6-U8) 516 (max 4 on U1-U5, 3 on U6-U8, 2 on U9-U10)
> X X >
0-20 MA/4-20 mA inputs powered externally (%) Ela €4 | €7 (max4onU1-U5, 3 on U6-U8) £19 (max 4 on U1-U5, 3 on U6-U8, 2 on U9-U10)
0-5 V signals from ratiometric probes powered by the controller (*) 2 5 6 6

Input precision: + 0.3 % fs.

Time constant for each input: 0.5 s

Classification of measuring circuits (IEC 61010-1): category |
Universal I/0: PWM 0-10V, 10 mA

Digital inputs (not optically-isolated)
MINI _ [SMALL |MEDIUM /BUILT-IN DRIVER / EXTRALARGE LARGE

Lmax 30m | 30m 30m 30m
voltage-free contacts 10 5 8 10
fast digital inputs - type: voltage-free contact; max current:
10 mA; max frequency 2 kHz and resolution +1 Hz

A Caution:

provide adequate current protection measures (input current < 100 mA) for externally-powered active probes (0-1V, 0-10V, 0-20 mA, 4-20 mA)
ratiometric probes can only be powered by the controller;

At power on, the universal inputs/outputs are shorted to GND for approximately 500 ms until the configuration stage is completed.

max 2 | max 2 4 (max 2 on U1-U5, max 2 on U6-U8) |6 (max 2 on U1-U5, max 2 on U6-U8, 2 on U9-U10)

Analogue outputs (not optically-isolated)
MINI  |[SMALL |MEDIUM /BUILT-IN DRIVER/ EXTRALARGE |LARGE

0-10 Vdc (*) (maximum current 2 mA) 5 5 8 10
PWM (0/3.3 Vdc output, maximum current 2 mA, frequency: 2 kHz asynchronous, 100 Hz asynchronous) PWM
output duty cycle selectable by application program: operating range: 0% - 10% to 90% - 100% (values in the| 10 5 8 10

range 1-9% - 91-99% are not supported)

Power supply to probes and terminals

¢.pCO: to power active probes, the 24/21 Vdc + 10% available at the +VDC terminal (J2) can be used.

+Vdc  |The maximum current that can be delivered is 150 mA, protected against short circuits.

¢.pCO mini: 12 Vdc + 8%; maximum current 50 mA, protected against short circuits

45Vref c.pCO: to power the 0-5 V ratiometric probes, use the 5 Vdc (+ 5%) available at the +5VREF terminal (J24). The maximum current that can be delivered is 60 mA

c.pCO mini: +5VREF = 5 Vdc + 3%; maximum current 50 mA, protected against short circuits

c.pCO: 24 Vdc £ 10% - Used to power an external terminal as an alternative to the one connected to J10, Pmax = 1.5 W. Caution: if the length exceeds 10 m, use a shielded
Vterm  |cable with the shield earthed. In any case, the maximum length is 30 m. c.pCO mini: 24-36 Vdc + 5% depending on the power supply voltage; max available current: 100 mA
(pGN1, pLDPRO, thTUNE CAREL), protected against short circuits. Max. connection cable length: 10 m

Digital inputs ID... IDH

Type \c.pCO Small-Extralarge: optically-isolated; c.pCO mini not optically-isolated
Lmax \30 m, (c.pCO mini 10 m)
Volt-free . : . .
contacts No. of opto-isolated 24 Vac or 24 Vdc inputs |No. of opto-isolated 24 Vac/Vdc or 230 Vac - 50/60 Hz inputs
MINI (Enhanced/HighEnd only) 2 0 0
Maximum [SMALL 0 8 0
number  |MEDIUM/ BUILT-IN DRIVER/EXTRALARGE |0 12 2
LARGE 0 14 4
Minimum digital input pulse detection time Normally open (open-closed-open): 200 ms; Normally closed (closed-open-closed): 400 ms
c.pCO Small-Extralarge - External; c.pCO mini - Internal
Input power supply IDH..: 230 Vac (+10/-15%) 50/60 Hz
ID...: 24 Vac (+10/-15%) 50/60 Hz or 28-36 Vdc (+10/-20%)
Measurement circuit classification (IEC EN 61010-1) Category |: 24 Vac/Vdc (J5, J7, J20); Category Ill: 230 Vac (J8, J19)
Current draw of 24 Vac/Vdc digital inputs 5mA
Current draw of 230 Vac digital inputs 5mA

A Caution:

¢.pCO SMALL, MEDIUM, BUILT-IN DRIVER, LARGE, EXTRALARGE:

« separate as much as possible the probe and digital input cables from cables to inductive loads and power cables, so as to avoid possible electromagnetic disturbance. Never run power
cables (including the electrical panel cables) and signal cables in the same conduits;

«+ the two 230 Vac or 24 Vac/Vdc inputs on terminals J8 (ID13,1D14) or J19 (ID15, ID16) have the same common pole and therefore both must have the same voltage (230 Vac or 24 Vac/
Vdc). The insulation between the two inputs is functional; there is reinforced insulation between the inputs and the rest of the controller;

« ID1-ID8, ID9-ID12,1D17,1D18 have functional insulation from the rest of the controller;

«forinputs with direct current voltage (24 Vdc), either the + or - can be connected to the common terminal;

+ the external contact for digital inputs must be rated to at least 5 mA.

c.pCO mini

+ separate as much as possible the probe and digital input cables from cables to inductive loads and power cables, so as to avoid possible electromagnetic disturbance. Never run power
cables (including the electrical panel cables) and signal cables in the same conduits;

+ the external contact for digital inputs must be rated to at least 5 mA.
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Analogue outputs ...

MINI SMALL \MEDIUM /BUILT-IN DRIVER / EXTRALARGE \LARGE
Type 0-10V, not optically-isolated, on Y1, Y2 optically-isolated 0-10V on Y1-Y6
Lmax 10m 30m
Maximum number |2:Y1,Y2 4:Y1-Y4,0-10V ‘6:Y1-Y6, 0-10V
Power suppl Internal external: 24 Vac (+10/-15%) or 28-36 Vdc on VG(+), VGO() (¥)
Precision Y1,Y2 4+ 3% full scale Y1-Y6: + 2% full scale
Resolution 8 bits 8 bits
Stabilisation time Y1, Y2: from 1 s (slew rate 10 V/s) to 20 s (slew rate 0.5 V/s) selec. via SW_|Y1-Y6: from 1 s (slew rate 10V/s) to 20 s (slew rate 0.5 V/s) selectable via SW
Maximum load 1kQ (10 mA) 1kQ (10 mA)

A Caution:

[ pCO SMALL, MEDIUM, BUILT-IN DRIVER, LARGE, EXTRALARGE
for lengths > 10 m, a shielded cable is required, with the shield connected to earth;
other outputs of the same type can be connected in parallel to a 0-10 Vdc analogue output or an external voltage. The resulting voltage will be the higher value. Correct operation is
not guaranteed if actuators with voltage inputs are connected;
power analogue outputs VG-VGO at the same voltage supplied at G-GO: connect G to VG and GO to VGO. This applies to both AC and DC power supplies.

c.pCO mini
for lengths > 10 m, a shielded cable is required, with the shield connected to earth;
other outputs of the same type can be connected in parallel to a 0-10 Vdc analogue output or an external voltage. The resulting voltage will be the higher value. Correct operation is

not guaranteed if actuators with voltage inputs are connected.

Digital outputs NO..., NC...

c.pCO mini
Type Relays
Lmax less than 30 m
Maximum number
Isolation distance The outputs can be divided into groups: between group 1 and 2 there is a basic insulation. Group 3 has reinforced insulation compared to the
first 2 groups and a different power supply voltage can be applied.
Make-up of the groups Group
1 2 3
1to2 3,4,5 6
Type Crelay Type C relay Type D relay
Number of changeover contacts 1 (relay 6)
Switchable power Type C relay

NO EN 60730-1:  |2(1) A (75000 cycles)
5 Aresistive 250 Vac, 30,000 cycles;

Approval UL 508: Definite purpose, 1FLA, 6LRA, 250 Vac, 30.000 cycles;
Pilot duty C300, 250 Vac, 30,000 cycles.
Type D relay
A NO EN 60730-1:_ [1(1) A (100000 cycles), maximum switching voltage: 250 Vac
pproval

UL 508: [1 Aresistive, T AFLA, 6A LRA, 250 Vac, 30,000 cycles; Pilot duty D300, 250 Vac, 30,000 cycles.
R2 (output NO2), R5 (output NO5) with SSR: switchable power 15 VA 110/230 Vac or 15 VA 24 Vac depending on the model purchased

SSR 24V model SSR 110/230V model
Operating voltage 24 Vac/Vdc SELV 230 Vac
Load current (MAX) 1A 70 mA
Pulse load current (MAX) 1.2A 150 mA
c.pCO SMALL, MEDIUM, BUILT-IN DRIVER, LARGE, EXTRALARGE
Type Relays
Maximum number 8: SMALL; 13: MEDIUM/ BUILT-IN DRIVER; 18: LARGE; 29: EXTRALARGE

The relay outputs have different characteristics depending on the model of controller. The outputs can be divided into groups. Relays in the same
group (single cell in the table) have functional isolation from each other and therefore must have the same voltage. There is reinforced insulation
between groups (different cells in the table) so the relays can have different voltages. In any case, there is reinforced insulation between each
digital output terminal and the rest of the controller.

Isolation distance

Relay with same insulation Group
Model 1 2 3 4 5 6 7 8 9 10 11
SMALL 1to3  |4t06 7 8 - - - - - - -
Relay typ Type A |Type A Type A Type A |- - - - - - -
MED\UM/ BUILTIINDRIVER [1t0o3 |4t06 7 8 9to 11 12 13 - - - -
Make-up of the groups Relay type Type A _|Type A Type A Type A |Type A |Type A Type A |- - - -
LARGE NO 1to3 4t06 7 8 9to 11 12 13 14to 15 |16t0 18 |- -
Relay type Type A |Type A Type A Type A |Type A Type A Type A Type A [Type A |- -
EXTRALARGE 1to3 4t06 7 8 9to 11 12 13 14to 16 |17t020 |21to24|25t0 29
Relay type Type A _|Type A Type A Type A [Type A |Type A Type A ClassB |ClassB |Class B |Class B

Number of changeover contacts 1: SMALL (relay 8); 3: MEDIUM and EXTRALARGE (relays 8, 12, 13); 5: LARGE NO (relays 8, 12, 13, 14 and 15)
Notice: the output relays have different characteristics according to the model of c.pCO

Rated data SPDT, 2000 VA, 250 Vac, 8 A resistive
Type A relay Approval UL 508 2 Aresistive, 250 Vac, 30,000 cycles; Pilot duty C300, 240 Vac, 30,000 cycles.
Switchable EN 60730-1 2(2) A, 250 Vac, 100,000 cycles
power Relay rating data SPST, 1250 VA, 250 Vac, 5A resistive
Type B relay Approval UL 508 1A resistive, 250 Vac, 30,000 cycles; Pilot duty C300, 240 Vac, 30,000 cycles.
EN 60730-1 1(1), 250 Vac, 100,000 cycles

1: SMALL (output 7); 2: MEDIUM and EXTRALARGE (outputs 7 and 12);

SSRoutputs | Maximum number 3 or 4: LARGE 3 SSR (outputs 7, 12, 14) LARGE 4 SSR (outputs 7,8, 12,13)

(on models SSR 24V model SSR 110/230V model
where fea- Operating voltage 24 Vac/Vdc SELV 230 Vac
tured) Load current (MAX) 1A 70mA

Pulse load current (MAX) 1.2A 150 mA

A Caution:

If the load requires higher currents, use an external SSR relay. To power external loads, use the same power supply as the cpCO (supplied to terminals G-G0), which must be dedicated
and not shared with that of other devices (contactors, coils, etc.);
the digital output groups have two common pole terminals to facilitate wiring;
pay attention to the current running through the common terminals; this must not exceed the nominal current of a single terminal, i.e. 8 A.
(*) class 2
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Serial ports (use AWG 20-22 twisted pair shielded cable for +/-)

Serial Type/connectors Specifications
Serial 0 pLAN/J10,J11 Integrated on main board + Maximum length: 500 m
+ HW driver: asynchronous half duplex RS485 pLAN « Max data rate: 38400 bits/s
Not optically-isolated Maximum number of connectable devices: 32
- _Connectors: 6-way telephone jack + 3-pin plug-in p. 5.08
Serial ONE BMS 1 Serial Card Not integrated on main board Can be used with all pCO family optional BMS cards
+HW driver: not present
Serial TWO  |FieldBus 1 Serial Card |« Not integrated on main board + Can be used with all pCO family optional FieldBus cards
«HWdriver: not present
Serial THREE  [BMS 2/J25 + Integrated on main board + Maximum length: 1000 m
HW driver: asynchronous half duplex RS485 Secondary. Max data rate: 115200 bits/s

+ Optically-isolated/not optically-isolated serial(*) « Maximum number of connectable devices: 16
3-pin plug-in connector p. 5.08
Serial FOUR  |Fieldbus 2 / J26 Integrated on main board + J26: optically-isolated/not optically-isolated
(and J23 onlargeand |- HW driver: asynchronous half duplex RS485 main/secondary - 3-pin plug-in connector p. 5.08
Extralarge versions) (**) + J23 and J26 are both managed by the same protocol as serial 4,
+J23:not optically-isolated with the advantage of being electrically independent

(*): both models are available; (**): configurable port J26: see par. 3.2.

o Notice: in industrial/residential environments, a shielded cable with the shield earthed is required for distances > 10 m. In domestic environments (EN
55014), regardless of the cable length, on the versions without valve driver, the connection cable between the controller and the terminal and the serial cable must
be shielded and earthed at both ends.

¢.pCO mini High End
cpCO Small-Extralarge

1 Ethernet port, 10/100 Mbps
1 or 2 Ethernet ports, 10/100 Mbps (100-BASE TX), both equivalent

Ethernet ‘RJAS connector

¢.pCO mini: Model with electronic expansion valve driver

Number of valves: 1
Maximum power for each valve 8w

Type of control Unipolar

Valve connector 6-pin fixed sequence (JST connector)

Power suppl 12 Vac

Maximum current 0.35 A for each winding

Minimum winding resistance 40 Q +/- 10%

Residential/industrial environments = 2 m with cable built-in into the stator, 6 m using shielded cable earthed at both ends
(E2VCABS3U0, E2VCABS6UQ)

CAREL: Unipolar valves - E2V* and E3V¥, stators - E2VSTA*3*¥, E3VSTA*3**

Max connection cable length

Valve compatibilit

c.pCO: Model with electronic expansion valve driver

CAREL: E*V**** -1 or 2 bipolar valves depending on the model chosen. For further information, see the "EEV System Guide” (+030220810) available on
the www.carel.com website

ALCO: EX4; EX5; EX6; EX7; EX8 330 Hz (recommended by CAREL); EX8 500 Hz (to ALCO specifications)

SPORLAN: SEI 0.5-11; SER 1.5-20; SEI 30; SEI 50; SEH 100; SEH175

ETS 12.5-25B; ETS 508B; ETS 100B; ETS 250; ETS 400; CCM 10-20-30-40; CCMT 2-4-8-16-24-30-42; Colibri

SPORLAN: SER() G, J, K

Ejectors: E2J17ASTNO; E2J23AT1NO; E3J26AT2NO; E3J33AU2NO; E3J39AV3NO; E6J50AVINO

CAREL 4-wire shielded cable P/N E2VCABS*00, or 4-wire shielded cable AWG22 Lmax =10 m,
or 4-wire shielded cable AWG14 Lmax 50 m

Valve compatibility

Motor connection

Digital inputs activated using voltage-free contact or transistor to GND.
Closing current 5 mA; maximum length < 10m
Maximum length 10 m or less than 30 m with shielded cable

S

Connection of digital inputs

resolution 0.1% fs
resolution 0.5 % fs
resolution 0.1% fs
resolution 0.5 % fs
10 kQ at 25 °C, -50T90 °C

ratiometric pressure probe (0-5V)

electronic pressure probe (4-20 mA)
combined ratiometric pressure probe (0-5V)
4-20 mA input (max. 24 mA)

S2 [NTC low temperature

measurement error: 2% fs maximum; 1% typical

measurement error: 8% fs maximum; 7% typical

measurement error: 2 % fs maximum; 1 % typical

measurement error: 8 % fs maximum; 7 % typical

measurement error: 1°Cin the range -50T50 °C; 3°Cin the range +50T90 °C

NTC high temperature

50 kQ at 25 °C,-40T150 °C

meas.error: 1.5 °Cin range -20T115°C, 4 °C in range outside -20T115 °C

Combined NTC

10 kQ at 25 °C-40T120 °C

measurement error: 1°C in the range -40T50 °C, 3°C in the range +50T90 °C

Probes 0-10Vinput (max 12V)

resolution 0.1% fs

measurement error: 9% fs maximum; 8% typical

S

W

ratiometric pressure probe (0-5V)

resolution 0.1% fs

measurement error: 2% fs maximum; 1% typical

electronic pressure probe (4-20 mA)

resolution 0.5 % fs

measurement error: 8% fs maximum; 7% typical

combined ratiometric pressure probe (0-5V)

resolution 0.1% fs

measurement error: 2 % fs maximum; 1 % typical

4-20 mA input (max. 24 mA)

resolution 0.5 % fs

measurement error: 8 % fs maximum; 7 % typical

S4 [NTC low temperature

10 kQ at 25 °C-50T105 °C;

measurement error: 1 °Cin the range -50T50 °C; 3°Cin the range 50790 °C

NTC high temperature

10 kQ) at 25 °C-40T150 °C

meas. error: 1.5 °Cin range -207115 °G 4 °Cin range outside -20T115 °C

Combined NTC

10 kQ at 25 °C,-40T120 °C

measurement error 1°C in the range -40T50°C; 3°C in the range +50T90°C

Power to active probes (VREF)

programmable output: +5 Vdc +2% or 12 Vdc +10%, Imax = 50 mA

Emergency
power supply

the valve driver, not the controller.

Optional Ultracap module (PCOSO0UC20 or EVDO000UCO). If the controller is constantly subjected to temperatures near the upper limit of 60°C, it is rec-
ommended to use the external module P/N EVDO000OUCO, where possible installed in the coolest point of the panel. The PCOSO0UC20 and EVD0O000OUCO
modules can be connected simultaneously to the same controller, doubling the energy available to close the valves. Caution: the module only powers
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12.2 Standards compliance

Electrical safety EN 60730-1, EN 60730-2-9, EN 61010-1, UL60730

Versions without valve driver: EN 61000-6-1, EN 61000-6-2, EN 61000-6-2/EC, EN 61000-6-2/1S1, EN 61000-6-3,
Electromagnetic EN 61000-6-4; EN 55014-1, EN 55014-2, EN 55014-2/EC, EN 55014-2/A1, EN 55014-2/IS1, EN 55014-2/A2
compatibility Versions with valve driver with or without Ultracap module: EN 61000-6-1, EN 61000-6-2,

EN 61000-6-2/EC, EN 61000-6-2/IS1, EN61000-6-3, EN 61000-6-4

The c.pCO, c.pCO mini controllers are:

+compliant with IEC 60335-2-40:2018 when using A2L refrigerants (e.g. R32); in particular, electrical components that could be a source of ignition

Compatibility with flamma- during normal operation comply with Annex JJ and the maximum surface temperature of all components does not exceed the values specified

ble refrigerant gases in Annex BB for A2L refrigerants, reduced by 100K, during normal operation.

+ classified as UL Category Control Number (CCN) LZGH2/8, in accordance with UL 60335-2-40 (ed. 4, revision date 15 December 2022; Annex JJ
only) and CSA C22.2 No. 60335-2-40 (ed. 4, revision date 15 December 2022; Annex JJ only) when using A2L refrigerants.

12.3 c.pCO connectors

c.pCO c.pCO mini

Part number Description Classification Part number Description Classification
P+**CON*** Carel standard T P+**CON*** Carel standard T
P**Cxxx*x Customisation ype P**Cxxx*x Customisation ype
Pxx***Q** With screws Terminal type PF****O** With screws Terminal type
il R Spring Py xx Spring

P+******S0 Small P+******B0 Basic

P+ MO Medium P+******EQ Enhanced/High End Version
i 0} Large Size PX**xx%50 Smart

px**xxx7(0) Extralarge NO

P****¥%%20 Medium 2 drivers

Electrical specifications of the plug-in connectors used AWG and wire cross-section cross-reference

Connector type Pitch 5.08 AWG Cross-section (mm?2) MAX current

Cable cross-section 0.25 mm2 - 2.5 mm2 (AWG: 24 to 12) 20 0.5 2

Stripped length 7 mm 15 15 6

Screw thread M3 14 25 8

Tightening torque 0.5-0.6 Nm

13. APPENDIX

13.1 Document revisions

Manual version release Date Changes
1.7 27/06/2024 |- information added on STone-based controllers (par. 1.1, 6,7,8,9,10);
«+updated list of connectable devices (par. 1.4, 1.5, 1.6, 1.7);

network connection between controllers - bypass relay (par. 3.3);

insertion - Note: pLAN port configured to communicate in "Display Protocol" (Par. 4.4);

¢pCO mini Smart models added and updated specifications (par. 4.8);

notes added on configuration limitations (par. 5.2);

updated remote analogue input table (par. 5.2);

"useful cycle duration”removed (par. 12.1);

updated data relating to the PWM output for c.pCO mini (par. 12.1);

update digital output approvals to UL 508 (Par. 12.1);

update memory data and maximum number of writes (Par. 12.1);

updated valve compatibility data (par. 12.1);

update statement regarding compatibility with flammable refrigerant gases (par. 12.2);

connector table added (par. 12.3);

items "Aging characteristics”and “No. of automatic operating cycles”removed (par. 12.1);
+ typos corrected.

1.8 21/10/2025 |+ paragraph on SSR features updated (par. 5.8, 12.1)

+ info on c.pCOe 8-bit, None, 1 configuration updated (par. 6.7)

« introduction to tEra connection (par. 10.1)

- compatibility with flammable refrigerants updated (par. 12.2)
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