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RCQ3-434-ACT

Wireless Actuator for Home Automation

Wireless actuator for home automation, composed by a TX unit controllable via
RS232 serial interface and by one or more ACTUATOR units with the possibility
to switch from a minimum of 4 up to a maximum of 256 devices (relays). This
wireless control system is designed for the most varied requirements in the field
of Home automation, it can be used to activate all kinds of lighting, as other
applications, for example heating / cooling, electric gates, automatic doors and
industrial controls. The TX unit can be controlled by a normal PC by a
Raspberry device or by an Arduino microcontroller. It is possible to have a
"point to point" configuration (No.1 TX unit - No.1 ACT unit) or a "point-
multipoint" configuration (No. 1 TX unit more ACT units ) up to the possibility of
switching 256 users (relays ).

RCQ3-434-ACT board
RCQ3-434-ACT Actuator board
This board allows to drive 4 relays both in monostable and bistable mode.
It is possible use commercial relay board. Must be powered at 5Volt.

RCQ3-434-DK Gateway board
The TX unit is equipped with a USB-serial adapter (chip Prolific PL2303), this

allows it to be used immediately connecting it to a standard PC or a Raspberry
device and then sending simple RS232 commands.

Main characteristics :

- Bidirectional systems RCQ3-434- DK board
- Sending via Rs232 of a switch command to the ACT unit, to switch N.4 relay
in monostable or bistable mode.
- For each switch command sent the Gateway receive a feedback from the ACT.
- It is possible to know the state of the individual relay of a specific ACT unit anytime.
- It si possible to manage more ACT unit.
- Request the RSSI value
- Request the remote configuration and remote battery value.
- Request the remote Temperature value.

This product is an application of the module RCQ3-XXX for more information you can consult :
https.//www.radiocontrolli.com/files/datasheets/RCQ3-XXX.pdf.
This device can be work also in Long Range Mode (LRM) that is a particulary encoding technique

that trades data rate for sensitivity gains. These gains are achieved by digital coding.
For more information you can consult this document : https://www.ti.com/lit/an/swra642/swra642.pdf

This application work with this frequency parameters :

BEEIREIE eiolkbis The Long Range Mode Functionality allows to
ModilEon 2200018 reach distances > 1000meters in open field.
Deviation 5KHz

Frequency Channels Programmable see datasheet

RF Power Output Programmable see datasheet

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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1.0 Description of the board

RC-CC1310-868

/ | SMA Antenna connector
Transceiver Module

Bl )
('l

Output Connector

oD

0 Reset

LED Info
Serial Interface
e

+VIN 5 Volt / RESET
Switch to reset the board

RC-CC1310-434
This application is realized using the module RC-CC1310-434 from
RadioControlli.

RS232 Connector
With this connector is possible (using the appropriate cable) to
configure the device (Local Address / Remote Address).

Output Connector
using jumpers you can connect this connector to a 4-channel
commercial relay board (see picture below).

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.
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1.1 Connection with Relay Board

Jumper

é_ 5vDC
10A 250VAC
T
“N_UHSA 125VAC
€D 104 2s0VAC
JQC-3FF-S-Z |
|
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A 54 125vAc
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POWER SUPPLY 5Volt

- The Board denominated RCQ3-XXX-ACT must be
powered at 5Volt.

- Using normal jumper it is necessary to make the following

connections :

RCQ3-XXX-ACT RELAY BOARD
VCC (5V) < > VCC

OuUT 1 < > IN1

OuUT 2 < > IN2

OuT 3 < > IN3

ouT 4 < > IN4

GND < > GND

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for di trolli
any possible lack or inaccuracy of the data and reserves the right to change in whole www.radiocontroiii.com
or in part these information without notice.




Wireless Modules

Radio(((ontroui

2.0 Mechanical Dimensions

<+—— 40mm

Tdmm

Max height (without Antenna) = 22mm

3.0 Technical Characteristics

Technical Characteristics
MIN TYP MAX UNIT

Characteristics
Supply Voltage 45 50 55 VDC
Supply Current Standby Mode 15 mA
Supply Current MAX (*) 300 mA
Operative Frequency 433.92 MHz
RF Power Output 50ohm +10 dBm
Type of Modulation 2GFSK
Operative Temperature -30 +75 °C
(*) With all the 4 relay actived
Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for www.radiocontrolli.com

any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.
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4.0 Wireless Actuator Functionality

Wireless actuator for home automation, it is possible to use 1 unit as Transmitter (controllable via
Rs232 serial interface) and by one or more RX units with the possibility to switch 4 channels
in bistable or monostable mode for every RX units.

The unit denominated used ad Transmitter can be controlled by a normal PC by a Raspberry
device or by an Arduino microcontroller. It is possible to have a "point to point" configuration
(No.1 TX unit - No.1 RX unit) or a "point-multipoint" configuration (No. 1 TX unit more RX Unit).

LIST COMMAND TO SEND BY RS-232 port

Command Sent
from RS232 Description

1 #H0x0 Set the Output «x» to Low Level (»x» can be 1,2,3,4)
2 ##0x1 Set the Output «x» to High Level (»x» can be 1,2,3,4)
3 #4?2M Request Monostable or Bistable State

4 ##20 Request Output State

5 ##7?RS Request RSSI value

6 ##7B Request remote battery Value

7 #H2T Request Temperature Value

8 ##7?2C Request remote Configuration

9 #HE2V Request remote Software version

With simple Rs232 command you control «n» Remote Unit

Gateway Unit

UNIT B UNIT n

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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5.0 GATEWAY UNIT

The GATEWAY unit is the interface between the wireless ACTUATOR (RECEIVER) and the external
control logic. The management of the ACTUATORS is made by an external application placed on an embedded

system (PC, Raspberry, Arduino) via RS232 serial interface.

5.1 USB GATEWAY UNIT PL2303

Prolific
This type of Gateway unit is equipped with a USB-RS232

adapter (chip Prolific PL2303) in order to be ready to use.

May be necessary to install the driver for the USB-RS232
converter PL2303 (consult Prolific website).

5.2 GATEWAY UNIT using RCQ3-ACT-XXX board

It is possible use a board denominated RCQ3-ACT-XXX also as a Gateway to drive other
Actuator board.

You can use the Serial connector (see below) to drive the gateway with your
microcontroller. (It is necessary to connect a 3Volt serial port).

The ACTUATOR board must not be powered,

CTS

RX

X
+3VOLT
RTS
GND

seseswEn

you can find more details in the
electrical schematics inside this document.

3

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for di trolli
any possible lack or inaccuracy of the data and reserves the right to change in whole www.radiocontroiii.com
or in part these information without notice.
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5.3 GATEWAY UNIT using RCQ3-ACT-XXX board and
USB/RS232 cable

It is possible to use a cable USB-RS232 (supplied by
RadioControlli) to drive your ACTUATOR boards.

It is necessary to make the connection as in the picture,
respecting the polarities.

The ACTUATOR board must not be powered,

It is necessary to make the installation about the Cp2102
driver on your Windows PC.

USB - RS232 RadioControlli Adapter
Respect this polarity
(wire black = GND)

5.4 GATEWAY UNIT USING ARDUINO

It is possible to use ARDUINO microntroller to manage
your ACTUATOR boards.

Below you can see the Arduino shield.

See the complete documentation on the Arduino Wireless
Radiocontrolli website.

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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6.0 CONFIGURATION UNIT (Gateway and Actuator)

On each device (both gateway that actuator) it is necessary to set the following parameters:

LOCAL ADDRESS Itis its address
DESTINATION ADDRESS It is the address of the device with whom you want to connect

Every device is pre-configured with a defaul address «7E 7E 7E 7E» this address can be
modified during the configuration session.

When the device receives the data via RF, the first operation that is made is to check the
address header and compare it with its address, if the two addresses coincide the
microcontroller processes the data, otherwise all the data are discarded.

For example in the configuration below :
For default the Gateway is connected to the DEVICE A.

| can change the Destination Address (of the GATEWAY) to 03 03 03 03 to make the
connection with the device B.

| can change the Destination Address (of the GATEWAY) to 04 04 04 04 to make the
connection with the device C.

Local Address : 02 02 02 02
Destination Address : 01 01 01 01

DEVICE A

Local Address : 01010101
Destination Address : 02 02 02 02

GATEWAY

Local Address : 03030303
Destination Address : 01 01 01 01

DEVICE B

Local Address : 04 04 04 04
Destination Address : 01 01 01 01

DEVICE C

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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6.2 Example of Configuration Address (Command ?C /*C)

Software used : Hercules SETUP
utility (free use)

Open the serial port with this
parameters

/

Set the Hercules software to receive
hexadecimal character ( press the

right mouse button and :

- In the Special Chars menu choise HEX
- Choice HEX Enable

%% Hercules SETUP utility by HW-group.com = O x
UDP Setup Serial | TCP Clint | TCP Server | UDP | Test Made | About |
Feceived/Sent data — Ctial
Serial port COME8 opened i
Baud
|1152DD vl
Data size
|3 -l
Barity
Inone 'I
Handshake
OFF bt
Maode
IFree vI
x Close |
— Modem lines
@co @P @ODsR @CTs [ DR [ RTS Hiwfa P update |
 Send

[T HE¥ Send |
[T HE¥ Send |
[T HEX Send |

HWs:oue

v, HW-group.com

Hercules SETUP mtility

Yersion 3.2.8
£% Hercules SETUP utility by HW-group.com - =l >
UDP Setup  Serial | TCP Client| TCP Server | UDP | Test Made | about |
Received/Sent data -

{3F} {43} {TEMHTEMHTEHTEHTE}{TE}{TE} {TE} {50} {3} { 1F i
ICDMB vI
Baud
|1152DD vl
Data size
|a vl
Parity

x Cley
~ Modem lines
@co @A @ose @CTs [ DTR [ RIS A Pl update
 Send
fc ™ HEX Sen

[T HEx Send |
I~ HEx Send |

HWsrous

v HU-group.com
Hercules SETUP wtility
Yersion 3.2.8

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole

or in part these information without notice.

www.radiocontrolli.com
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Push this button, in this mode
the string “?C” is transmitted
(request of configuration)

The module responds by sending

the default configuration parameters
7E 7E 7E 7E 7E 7E 7E 7E 50 3A1E 1E
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% Hercules SETUP utility by HW-group.com

UDF Setup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data

{SE} {43}

{50} {3n}

{50}

{3A}

— Modem lines

@ rl

@ DsR @ cTs

[~ DTR

 Senal
M ame

ICDMB vI

B aud

I‘I152DD vI

Data size

OR—

Paritp

Inone ‘I

Handzhake

I j‘

Maode

IFree vl

X Clos= |

Hwig Fi update |

— Send

|?c

|5E 430202020201 01 010150 34

|#021

" HEX  Send |

HWsrous

¥ HEX Send |

™ HEX  Send |

vurw, HU-group.com

Hercules SETUP wtility
Version 3.2.1

Wireless Modules

T Radio(((ontrolli

Push this button, in this way

we sent the new Configuration String
02 020202 01010101 50 3A
(hexadecimal string)

We have changed the parameters in
red :

01 01 01 01 Destination address

The module answer confirming the
new configurazion :
02 0202 020101010150 3A

6.3 Example of Configuration Output Monostable/Bistable

Received/Sent data

% Hercules SETUP utility by HW-group.com

UDP Setup  Serial | TCP Client | TOP Server | UDP | Test Mode | About |

- ]

X

™

CutputState Mode :

[=Rr=Nr=T

Command

~ Serial

Modemfines

@ Rl

Received/Sent data

% Hercules SETUP utility by HW-group.com - m} X

UDP Setup  Serid | TCP Client | TCP Server | UDP | TestMode | about |

Mame ey i Serial
[Fama 5 = Name
Baud COME |
|115200 - Sd
Data size 115200 vl
Ia - D ata size
Farity g vl
Inone - Parity
sl Answer in text mode |
- Handshake
A . fMode =
nswer in text m - bads
swerin te Command e
x Cloze |
x Cloze |
@ oDosk @cTs [T DR ‘ Hiw'g P update: | Modemfhes
@co @R @ose @cts T DTR ‘ Hiw'g Pl update |
™ HEX  Send | H I_Um - Sen
e ]
wiwrwHW-group.com ZED [~ HEX Send | group
'_ el ﬂl Hercules SETUP atility vivrw,HW-group.com
7 |"MEE [~ HEX Send | T Nl
[~ HEX Send | Version 3.2.1 Hercules SETUP atility

«?Mp» returns information on how the channels were

previously set :

OUT1=1= Monostable mode
OUT2=0= Bistable mode
OUT3=0= Bistable mode
OUT4=0= Bistable mode

[~ HEX Send | Yersion 3.2.1

«*M + xM or xB» set the channel in M (monostable)
or B (bistable) .

Example :

AM1M set the channel 1 in Monostable Mode
AM2B set the channel 2 in Bistable Mode

These operation can be done also using the software denominated RCQ3 Configuration.exe.

To change the «time» of the monostable mode consult the datasheet of the RCQ3-XXX module.

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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7.0 OPERATION MODE
7.1 Operation using the software Remote Control»

It is possible to make the download of this application on the website www.radiocontrolli.com.

This application has been development to provide an example of the use of RadioControlli devices.
Connect the module RCQ3-XXX-DK on the USB port of your computer.

Power ON the board RC-ACT-XXX

After the software installation and having launched the program, the following screen will appear :
(This application can be used for N.4 relay ).

L., REMOTE CONTROL OF ACTUATOR X

adio ontrolli

Wireless Modules

Insert the serial Port

Push «Connect»

L‘: REMOTE CONTROL OF ACTUATOR x

)
ontrolli
Wireless Modules

Insert the serial
number of the
device

Push «Open»

Radiocontrolli s.r.I refuses any responsibility for irregular uses of the devices and for - -
any possible lack or inaccuracy of the data and reserves the right to change in whole www.radiocontrolli.com
or in part these information without notice.
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The following new window will open :
Will be possible to open contemporanely N.4 window with N.4 Actuator board.

Actuator Number

L. Actuator 1 e O X

Radiocontrolli s.r.I refuses any responsibility for irregular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

adio ontrolli

Wireless Modules

Pressing the Channel1 button will
activate relay N.1.
Pressing the Channel2 button will
activate relay N.2.
Pressing the Channel3 button will
activate relay N.3.
Pressing the Channel4 button will
activate relay N.4.

Message from Actuator

5= _—" i e W |

ors P~ s Tallallaa
\ alelalelleldlsis

adio ontrolli ETITE .

Wireless Modules

@ En 'ml

® af

ON Off ON

o . |

Relay open

relay 4 are open.

Relay close

www.radiocontrolli.com

Wireless Modules

In this case the relay 1 and the relay 3
are closed, instead the relay 2 and the
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7.2 Operation mode through serial command

Command Sent

from RS232 Description

1 ##0x0 Set the Output «x» to Low Level (»x» can be 1,2,3,4)
2 ##H0x1 Set the Output «x» to High Level (»x» can be 1,2,3,4)
3 #HE?2M Request Monostable or Bistable State

4 ##?20 Request Output State

5 ##?RS Request RSSI value

6 #Hi?B Request remote battery Value

7 #H2T Request Temperature Value

8 ##2C Request remote Configuration

9 #HE2V Request remote Software version

7.2.1 ##0x0 and ##0x1 Remote Relay ON/OFF

£3 Hercules SETUP utility by HW-group.com = o X

UDP Selup Setidl | TCP Clent | T0P Server | UDP | TestMods | Abot |

Received/Sent data :
Y021 ~ Senial
. - x 0
COME -

Baud

115200 -
Data size
if the command is successful, : 7| Command State
the remote system sends el 0 --—--- > OFF
feedback «da» e | yJ— > ON
RTS/ACTS - Output
hiode 1 —_— RL1
Free hd 2 —_> RL2

/ x Close |
Madem lines
( / @co @r @0 @cs [ OTR ‘ Hinfg P update: |

/

Send
—
#0121 [” HEX  Send group
v HU-group.com
[t ||| ——
Hercules SETUP atility
| " HEX  Send | Version 3.2.1

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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7.1.2 «##?M» Monostable state

@ Hercules SETUP utility by HW-group.com

UDP Setup Seridl | TCP Ciert | TCP Server | UDP | Testode | Abot |

Received/Sent data

#7M0000

" Modem lines

@ @n

@ Dsk @ C1s

[~ DTR

r Serial
Hame

COM3 -

Baud

115200 ¥

Data size

3 -
Parity

nane -

Handshake

RTS/CTS x

Mode

Free -

x Close
Hiw'g P update

Send

[

[~ HEX  Send

[~ HEX  Send

I HEX Send |

HWsrous

v HU-group.com
Hercules SETUP atility
Yersion 3.2.1

7.1.3 «#?0» Command

Received/Sent data

@ Hercules SETUP utility by HW-group.com

UDP Setup Serial | TCP Clent | TCP Server | UDP | Test bode | About |

#701000

" Modem lines

@co

@r

@ D5k @ c1s

[” DTR

 Serial
M ame

Baud

115200 hd
Data size
IB v
Farity
Inone hd
Handshake

IHTS!ETS ¥

Maodz

IFree b

X Cioze |

Hiw'g P update |

 Send

[##70

Radiocontrolli s.r.I refuses any responsibility for irregular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole

or in part these information without notice.

]
[~ HEX Send group

[~ HEX Serd

[ HEX Send |

e HW-group.com
Hercules SETUP utility
Yersion 3.2.1

In this case all the 4 Output are setted in bistable
mode.

0= Bistable

1= Monostable

"1000" means that the output RL1 is active and ,RL2,RL3,RL4

they are not activated.

www.radiocontrolli.com
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7.1.4 «##?RS» Command

% Hercules SETUP utility by HW-group.com = O X

UDP Setup Setiel | TCP Cliort| TCP Sarver| UDP | Tastbhode | bout
Received/Sent data ~ Sl
#7R3 Nik

-24 dbm (RSSI) o

Baud

115200 hd

An W rlnt Xt m Data size
swe ext mode : .

Parity

none ¥

Handshake

RTS/ACTS b

Mods

Free hd

X Ciose |
Hw/g P update |
Send

i
[Rs [” HEX  Send group

wrw, HW-group.com

@ @r @osk @crs [ OR

" Modem lines

I WES B Hercules SETUP wtility

| 7 HEX  Send | Version 3.2.1

7.1.5«H#?B» Command

£% Hercules SETUP utility by HW-group.com 5 O *
UDF Setup  Sefal | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data
#753.396

[ Serial
Harne

COm12 vI

Baud

115200 vl

Answer in text mode m—

Parity

none VI

Handshake

RTS/CTS 'I

Mode

Free vl

Commend ——

@rco @R @DSR @cCrs DTH\ | Hiw/g P update:
\
[ Send
¥ w—
[sm [~ HEX  Send group

www.HUW-group.com
|5E 430202020201 0107015034 ¥ HEX Send =
_I Hercules SETUP stility

” todem lines

|G AR RRRRRRRRRRRRRERRRRREE! ™ HEX Send | Yersion 3.2.1

Radiocontrolli s.r.I refuses any responsibility for irregular uses of the devices and for
any possible lack or inaccuracy of the data and reserves the right to change in whole
or in part these information without notice.

www.radiocontrolli.com
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7.1.6 «##?T» and «##?V» Commands

£% Hercules SETUP utility by HW-group.com - m] e %8 Hercules SETUP utility by HW-group.com - ] X
UDPSetup Serial | TCP Cliert | TCP Server | UDP | Testhode | about | UDP Setup Serial | TEP Clert | TOP Server | UDP | Test Mode | About |
Recsived/Seridsta o 1&:‘5’:@:5%1 dats i
iz;:i port COMS opened i V1. Mare
: COMB - COMB -
Baud Baud
115200 - 115200 ~
Data size . Data size
. o Answer in text mode CE—
Answer in text mode Pty ol
nane - none ~
Handshake Handshake
OFF - TFF ~
Mode tode
[Fee =] e
X Close X Close |
Moderm lines Modem lines
|7 @co @R @DsR @cTs [T DTR [ RTS | Hiwig P update |7 @ @R @ose @cTs [ OTR [ ORTS ‘ Hirfo Fud update |
~ Serd ~ Send
[t fal  ipeommn |
[uerr I” HEx  Send H I.Uﬂ"ﬂ“ﬂ [ ™ HEX  Send H I_I,'grnup
vrww. HW-group.com ——" = —————
I '_ HEX Send 7 s HW-group.com
_I Hercules SETUP wtilicy | 7 HEX  Send Hercules SETUP stility
I I HEX Send | Version 3.2.1 | I HEX  Send | Version 3.2.1

7.1.7 «##?C» Command

% Hercules SETUP utility by HW-group.com = m} X

UDPSetup Serial | TCP Cient | TCP Server | UDP | Test Mode | About |
Received/Sent data
{3F} {43} {TE}{TE}(TE}{TE}{TE} {TE}{ TE} {TE} {50} {3A}

[ Serial
Marne

ICDMS vl

Baud

I'HEZEIEI 'I

Data size

. . IS vl
Answer in hexadecimal mode Pty

Innne vl
Handshake

IDFF 'l
Mode

IFree vl

x Cloze |
@co @R @osR @CIs [ DIR [ ORIS ‘ Hiwg Fud update |
~ Send
I
[ec I HEX  Send | group
s HU-group.com
| MHEX Send || T
Hercules SETUP stility
I [~ HEX  Send | Version 3.2.1

” todem lines

Radiocontrolli s.r.I refuses any responsibility for irregular uses of the devices and for - -
any possible lack or inaccuracy of the data and reserves the right to change in whole www.radiocontrolli.com
or in part these information without notice.
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8.0 Electrical schematics ACT Board
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