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434 MHz Multichannel Radio Modem
based on RadioControlli RCST1KSMT-434 device

The RCQ2-434-S is a high performance wireless modem
providing a reliable low cost serial data communications link
that can be used for many data communications applications
at an exceptionally competitive price. The modem operates in
the ISM 434 MHz band. The RF modem is very simple to use
and provides a wireless RS232 link with a RF data rate of up
to 100 kbps. The transceivers have the functions of a
complete radio modem and simply require CMOS/TTL data at
the transmit input and the corresponding transceiver(s) output
the same data. Preamble and CRC are automatically
generated and added to the RF transmission.

The RCQ2-434-S can use any channel in 100 (200) KHz step.
Possible applications include one-to-one and multi-node
wireless links in applications including security, EPOS,
wireless sensor network, industrial process monitoring and
computer networking. Because of their small size and low
power requirements, (the consumption in power down mode
is < 2pA) this module is a ideal for use in portable, battery-

powered applications such as hand-held terminals. RCQ2-434-S
Applications : Feature :

- Wireless security systems - Radio Modems Application Inside

- Home and building automation - RF Power until +20dBm (100mW)

- Automatic Measure Reading - Low consumption technology

- Industrial Control and Monitoring - RF Data Rate to 100Kbps

- Wireless Sensor Network - RF Channel Selectable

- EPOS Terminal - Serial Data Interface with Handshake

- Host Data Rate up to 115200 Baud

Operating Mode : - Very Stable Operating Frequency

- One to One - Pin to pin compatible with other competitor
- One to Many versions.

- Broadcast

- Many to One

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for di trolli
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2 ) B

1 Power Positive Supply Voltage

2 GND Power Ground

3 GND Power Ground

4 GND Power Ground

5 ANT ANTENNA Nominal 50 Ohm (see antenna chapter)

6 GND Power Ground

7 N.U. mmmmm=- Not Used

8 N.U. mm——nn Not Used

9 PD Input Power Down Ground = Power Down Mode +Vcc = Operating Mode

10 TXUART  Output Received data output to host controller (to connection see Application Note chapter).
1 RX UART Input Transmit data input from host controller (to connection see Application Note chapter).
12 DR1 Data Rate Data Rate Selection (see table below)

13 DR2 Data Rate Data Rate Selection (see table below)

14 CONFIG Input Ground = Configuration Mode +Vcc = Operating Mode

15 RTS Input Request To Send - Take “0” when the Host is ready to send data to the module or receive data from the module.
16 CTS Output Clear To Send - Take High when the module is busy.

Data Rate Selection

SERIAL PORT SETUP : 1 START, 8 BIT, 1 STOP, NO PARITY

DR1 (pin12) DR2 (pin13) Baud Rate
VCC GND 19,200
VCC VCC 38,400

Every time you change the speed (baud rate) is necessary to RESET a device.

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for di trolli
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2.0 Technical Specifications

Technical Characteristics

-m-——

Supply Voltage 36

IS Supply Current ( RX mode) 20 mA
I Supply Current (TX mode / +20dBm) 85.0 mA
ls Supply Current (TX mode / 0 dBm ) 10 mA
g Supply Current sleep mode <2 MA
T, Power up to stable receiver data out 30 mS
T, Power up to full RF Power out 30 mS
T, Standby to Receive mode 1 mS
T, Standby to Transmit mode 1 mS
F RX Frequency Range CEPT/ERC/REC 70-03 4331 4341 MHz
Po RF Output Power 0 +20 dBm
S RF Sensitivity (1.2 Kb/sec Data Rate) -121 dBm
D Frequency Deviation +-50 KHz
M GFSK Manchester encoded data rate 100 Kbps
Ter  Operating Temperature Range -10 +75 °C

3.0 Application

The RCQ2-434-S Radio Modem has applications in many areas where reliable half duplex
communications are required over ranges up to 200 meters (with the maximum RF Power is possible
to reach up to 400-500meters).

The crystal controlled narrow band design, in the embedded RCQ2-434-S device, gives reliable
performance within the 434 MHz band.

The addressing protocol employed enables many different configurations such including:

one-to-one operation: for point to point data communication;

broadcast operation: where a single master address many RCQ2-434-S modules concurrently
(using many RCQ2-434-S modules set to the same address);

one-to-many: a network consisting a master and many slaves (the receivers all have the same
address)

many-to-one: where the transmitters all send to a single receiver address

Since each RCQ2-434-S can contain a unique address, multiple RCQ2-434-S network can co-exist
in the same area.

Radiocontrolli s.r.I refuses any responsibility for irreqular uses of the devices and for di trolli
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4.0 Operation Mode

The Data Rate pins (12,13) are read when the PD switch goes high (pin 9 = Vcc).

The RCQ2-434-S must be put into standby mode by taking the PD pin low (pin 9 = GND) to change

the Baud Rate selection.

The size of RF data packets are set in configuration mode.

If fewer bytes are received by the RCQ2-434-S module than the preset size, then after 10ms from the
last byte received from the host, the RF packet will be processed (expanded to meet the preset packet
size) and transmitted. The RF data packet size must be set the same for transmitter and receiver,
otherwise the received packets will be discarded.

In order to optimize data rate , in a point-to-point configuration where data is mostly being sent in one
direction, the packet size for one data direction can be set to the maximum size, however the reverse
direction may be set to a smaller packet size, to implement an acknowledge reply for example.

The RTS pin overrides the timeout value. If a short data packet is sent, RF transmission will start as soon
as the RTS pin is taken ‘high’ after the last byte is sent to the module.

The RCQ2-434-S contains an on-board data buffer equal to two data packets. Therefore if RTS is
asserted (then the host is unable to receive data) the RCQ2-434-S will store a max of two data bytes, all
further data packets received will be discarded.

No RF packets will be received by the module when it is in power down mode.

Each RCQ2-434-S has its own preset address. This is set during configuration. Any data received is
examined and the address header, embedded within the data packet, is compared with the RCQ2-434-S
address. Only data received with matching address will be processed and output to the host, all other
data will be discarded. All RCQ2-434-S modules are shipped with a default address of 7TE7TE7E7E.

ANTENNA VCC
N 33
1 vee cts 16 |:| |:|
2 GND rTs 15 Configuration
3 6ND conF14 - A DR2
4 cno pr2 13 o—t
5 AnT RCQ2 DR1 12 o— DR1
6 cnD rRx 11
— 7w ™ 10
i - i Power Down
®
gL

I
. k 16 |-
|—‘ 2 15 — GND%M
3 14 orRI® =
—|: MAX RO
5 3232 12 201D &y oen
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Byte |[Name Description Default Value (HEX)
MSB 7E
Destination Address 7E
7E
LSB 7E
MSB 7E
RCQ2-868 Address 7E
7E
LSB 7E
6A=433.1 MHz 6B=433.2 MHz
6C=433.3MHz 6D=433.4 MHz
6E=433.5 MHz  6F=433.6 MHz
70=433.7 MHz ~ 71=433.8 MHz
RF CHANNELS 72=433.9 MHz ~ 73=434.0 MHz 72 = (433.9 MHz)
74=434.1 MHz ~ 75=434.2 MHz
76=434.3 MHz  77=434.4 MHz
78=434.5MHz  79=434.6 MHz
7A=434.7 MHz

RF TX POWER

00 =1dBm (1.25mW)
01=2dBm (1.58mW)
02=5dBm (3.16mW)
03 =8dBm (6.3mW)
04 =11 dBm (12.5mW)
05 = 14 dBm (25mW)
06 = 17dBm (50mW)
07 = 20dBm (100mW)

00=1dBm

values outside the requlations

It is recommended use this device in

in accordance with the CEPT/ERC

REC 70-03.

TX DATA PACKET SIZE

1E (30 bytes)

RX DATA PACKET SIZE

1E (30 bytes)

The Configuration pin (Pin 14) must be low (ground) to enter into configuration mode.
If the Configuration pin is still low at the end of the configuration then the module will send the
current configuration back to the host. To retrieve the current configuration without changing any options

the host can send a single byte to the module and wait for the response.
The RCQ2-434-S module will accept a short configuration after a 10ms timeout after the last
byte sent to the module, or when the RTS pin goes high.

This allows for the host to easily change the destination address of the RF data packet, thus enabling one
RCQ2-434-S to send individual data to several different recipient modules.

RF data packets received by the RCQ2-434-S with the embedded destination address which matches
the RCQ2-434-S address will be accepted, processed and passed to the host, all of the RF data packets
will be ignored. When configuring the destination or RCQ2-434-S address an incorrect number of bytes
for an address will leave the current address unchanged. An invalid Transmitter Power or Packet Size
setting will leave the current setting unchanged.

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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RF Channel frequency for default is fixed at 433.9 MHz (parameter=72) .
RCQ2-434-S max power is 20dBm (default parameter=03).

It is recommended use this device in accordance with the CEP/ERC REC 70-03 (below band plan).

CEPT / ERC Rec 70-03
(434 MHz BAND PLAN)

(mWatt) A
10 —
10mW
Duty Cycle < 10%
no spacing
1
1mW - up to 100% - no spacing
‘ (Mhz)
433.05 434.04 434.79

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 www.radiocontrolli.com
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L] Hercules SETUP utility by HW-group.com = B8
UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | about |
Received/Sent data -
Serial port COM2 opened N
Baud
|384DD VI
Data size
IS vl
Farity
II"IDHB vI
Handshake
IHTS#CTS vl
M ade

IData VI

X Close |

— Moder lines
@co @r @Dsm @cC1s [ DR Hiwfa P/ update | _
~ Send
[
joo [” HEX  Send | HI_Ugrnup
v HW-group.com
|?‘E?E?E?E?E?E?E?E?SDD1E1E WHEXﬂl s
Hercules SETUP stility
I [~ HEX Send | Version 3.2.1
L) Hercules SETUP utility by HW-group.com = =
UDPSetup Serial | TCP Client | TCP Server | UDP | TestMode | About |
Received/Sent data i
Serial port COM2 opened oo
{S0HB0OHTEHTEHTEMTEMTEHTEHTEI{TE} {75} FiTE
Baud
|384UU 'I
D ata size
a -
Frarity
none o

Handzhake

I?‘E VEFEVEVEVEYE VE 7RO01E1E

— Modem lines
@co @R @DsR @cCTs [T DIR Hiw'g P update |
— Send
Ko —
[ [T HEX sdfd | group

v HE= Send |

™ HEX  Send |

vwu. HW-group.com
Hercules SETUP wilivy
Yersion 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.
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The Configuration pin (Pin 6) must be low (ground) to enter into configuration mode.

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).

We hold this button, in this mode
we sent “00” only 2 character

The module answer sent your
onfiguration default parameters:
TETETETETETETET7E 7200 1E 1E
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e Hercules SETUP utility by HW-group.com - o We hold this button, in this mode
. _ we sent the new Configuration String
UDP Setp Serial | TCP Client | TCP Server | UDP | Test Mode | About | 7E 7E 7E 7E 7E 7E 7E 77 02 1E 1E
F;e:z'iveadf;”;:ita e ~ Seial (hexadecimal string)
£30} (30} {7E} (7E} {7E} {7E} {7E} {7E} {TE} {7E} {75} s We have changed the parameters in
{TE}{TEM{TEM{TEMHTE(TE}{TE}(TE}(TT} {TE}{7TE} [Fom2 ]| red:
{TE}{TE}{TE}{TE}{TE} {TE} {77} Baud
[sa0 ]| 77 Frequency = 434.4 Mhz
Datatoa 02 RF Power Output = 5dBm
C—
Farity
Innne 'I
Handzhake

IF!TS.I"EITS vl

The module answer confirming the
new configurazion :
TETETETETETETETE 77 021E1E

— Modem lines
@co @R @oseR @cts [ DTR Hipfa P/ update |
 Send
IDD [~ HEX Send | I_IJgrnup
v, HW-group.com
|?E FEFEYEYEFEYEVE 77 021E1E W HEX Send T
ercules bty
| [ HEX Send | Version 3.2.1

Set the Configuration pin (Pin 14) to HIGH for operation mode.

7.0 Example of Operation Mode (One to One)

This example is performed according to the following schematics and using the software Hercules
SETUP utility (free use).

RCQ2-868

USB- Serial Adapter 3.3.Voll
USB- Serial Adapter 3.3.Volt

RCQ2-434

i SN

Power Supply 3.3V Power Supply 3.3V

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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Personal Computer N.2 (COM3)

e == & Ly | ES Ee
L) Hercules SETUP utility by HW-group.com 5 Hercules SETUP utility by HW-group.com - o
DESE gt | TCP Client | TOP Server| UDP | Testbiode | Asout | UDP Setup Seril | TCP Clint | TCP Server | UDP | TestMode | About |
Qecal\_u'ad.v‘s ent data = — Senal Received/Sent data ~ Serial
SeElnl pork) COME GptHcd Mame Serial port COM3 opened e
ICDMZ - IﬁDMB =
Baud Baud
ISBJDD T 38400 i
Data size T
|| |
Parity Paiity
Innne x lm
Handshake s
IF!TS.-/ETS > RTS/TS 'I
Made o
| Er—
) X Close | X Chse
Modem lines Mot e
’7 @co @A @oskR @cTs [ OTR ‘ Hintg P update | " @0 @7 @0 @cis [ O ‘ Hiw'g P update
 Send =
2 H I.U | — Send =
IThls is & communication test bebwesn PCM.1 [COM2) and PCM.2 [COMZ [ HEX  Send | group ITh\s is a communication test between PC N2 ([COM3) and PC 1 (COM2) e Fsead H I-I-’g roup
s HW-group.com T me———
I LIEEs ﬂl Hercules SETUP wcili I 7 HEX  Send =
Hercules SETUP atility
Version 3.2.1 .
I ™ HEX  Send | ersion | I HEX  Send | Version 3.2.1
L) Hercules SETUP utility by HW-group.com - DO ERS 5 Hercules SETUP utility by HW-group.com = R
UDP Setup Serid | TCP Client | TCP Server | UDP | TestMode | About | UDP Setup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data i GECTeC Ao ~ Seril
Serial port COM2 opened i Serial port COM3 opened Mo
This is a communication test between PC N.1 (COMZ) and This is a communication test between PC N.1 (COM2) and PC N.2 e
PC N.2 (COM3) Comz2 vI (CoM3) :I'
Baud Baud
38400 'I 30400 vl
Data size Data size
] vI b 'I
Farity Parity
none vl none vI
Handshake Handshake
RTS/CTS vl RTS/CTS vl
tode Muode
Data vI Data vl
Echo Received string
Modem lines Moderm lines
’7 @co @R @osk @CTs [ DR ‘ i P Lpdate ( @ @rn @osR @crs [ DR Hiwl Pl pdate
- Send ~Send
- - ~  o— - — I
ITh\s iz a communication test between PC N1 (COM2) and PCM.2 [COMZ [~ HEX group |Th\s iz & communication test between PC M.2 (COM3) and PC M.1[COMZ) [~ HEX Send group
v HU-group.com v HW-group.com
I LI Hercules SETUP wtility I LI HE: ﬂl Hercules SETUP atility
| I~ HEX  Send | Version 3.2.1 [ [ HEX Send | Yersion 3.2.1

We hold this button, in this mode
we sent the following string “This is a communication test between PC N.1 (COM2) and PC N.2 (COM3)”

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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Hercules SETUP utility by HW-group.com L) Hercules SETUP utility by HW-group.com = =
UDP Setup  Sefial | TCP Cient | TCP Server | UDP | Test Mode | About | UDP Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data . Received/Sent data
5  Serial ¥ ~ Serial
Serial port COM2 opened Haie Serial port COM3 opened Nama
This is a communication test between PC N.1 [ceMz) and This is a communication test between PC N.1 (COM2) and PC H.2
PC N.2 (COM3)This is a communication test between PC N.2 ICDMz j' {(COM3)This is a communication test between PC N.2 (COM3) and PC ICDM3 j'
(CCM3) and PC N.1 (COM2) Baud H.1 (COM2) Baud
ISSJDD vI ISSADD vl
Data size Data size
Is vI Ia vI
Farity Parity
Inone vI Innne 'I
Handshake Handshiake
IHTS#CTS vI IHTS#CTS vl
tods Mode
| IDala 'I IData VI
Received string Echo
| X Clos= | X Ciose
! Modem lines Modem fines
| ( @co @R @0sk @crs [ OTR ‘ Hw'g P update { @co @R @osR @cis [ DR Hin'g P/ update
|~ Send [ dend
I his is & communication test between PC N.1 [COM2] and PCH.2 [COM3] [~ HEX  Send | group |Th|s is & communication test between PC N.2 [COM3) and PC M1 [COMZ) I~ HEX Send group
| vveu HW-group.com wwu HU-group.com
| | [~ HEX  Send | S [ il Herciles SETUP wtility
| [ [ HEX  Send | Version 3.2.1 [ r Version 3.2.1

We hold this button, in this mode
we sent the following string:
“This is a communication test between PC N.2 (COM3) and PC N.1 (COM2)”

8.0 Example of wireless transfer files (One to One)

This example is performed according to the following schematics and using the Hyperterminal software
(free use).

RCQ2-434
RCQ2-434
USB- Serial Adapter 3.3.Volt
USB- Serial Adapter 3.3.Volt
Power Supply 3.3V Power Supply 3.3V

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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Personal Computer N.1 Personal Computer N.2
] Personal Computer N.1 - HyperTerminal - TR i Personal Computer N.2 - HyperTerminal - O
File Edit View Call Transfer Help File Edit View Call Transfer Help
O &8 DB & N 58 08 &
A A
L L4
< b < b
Connected 0:01:03 Auto detect | Autodetect | SCROLL | CAPS | NUM | Capture | Prin Connected 0:01:27 Autodetect  Autodetect | SCROLL | CAPS | NUM | Capture | Print
Serial Port Configuration = 38400, 8, N, 1, Hardware
Personal Computer N.2 - Receiver Setting
i Personal Computer N.2 - HyperTerminal -8 i Personal Computer N.2 - HyperTerminal - F
File Edit View Call Transfer Help File Edit View Call Transfer Help
D &3 08 O & 1K Xmodem file receive for Personal Computer N.2
L] — ST
= Z Storing as: | |
L Receive File :
Packet: ‘: Ermor checking: |CRC |
Place received file in the following folder:
iC:\Users\ﬂmonic\Desldop\hypertenninal || Browse... | Retries: 3 Total retries: |3 FTle:|
Use recaiving protocal:
1K Xmodem v| Lasteror. |No packet Tought:|
Receive || Close || Cancel | Hlapsed: |
Cancel cps!bpd
v L
< b < b
Connected 0:07:14 Auto detect  Auto detect SCROLL | CAPS | NUM | Capture | Print Connected 0:15:26 Auto detect  Auto detect SCROLL | CAPS | NUM | Capture | Print

Menu Transfer ----> Receive Files  ----- >  Select 1K Xmodem protocol
Press “Receive” button and insert file name.

The Personal Computer N.2 is ready to receive files from Personal Computer N.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.
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Personal Computer N.1 - Transmitter Setting

i Persona Computer N.1 - HyperTerminal - CIRS | W3 Persona Computer N.1 - HyperTerminal & [zl
File Edit View Call Transfer Help

File Edit View Call Transfer Help

De &3 08 & 0 &5 0P &

— l’ e o e A
Ll Send File iy~ N Send File ? S

Folder: C:\|Users\Antonio'\Desktop hyperteminal Folder: C:\Users\Antonio'Desktop

Filename: Filename:

| || Browse... | !C:\Users\.*\monio\Desktop\Catalogo Madul Radi(i| Browse.. |

Protocal: Protocal:

1K Xmodem v/ 1K ¥modem v/

Send E]oge _Cancel Send H Close || Cancel |

L

L4

< >
Connected 0:05:59 Autodetect | 384008-N-1 | SCROLL | CAPS | WUM | Capture | Print echy

< 1
Connected 0:05:20 Autodetect  334008-N-1  SCROLL  CAPS  NUM | Capture | Print echy

Menu Transfer ----> Send ~ ----- >  Select 1K Xmodem protocol
Press “Send” button and and choose the file to be transmitted.

In the picture below the Personal Computer N.1 is transmitting the file
denominated : Catalogo Moduli Radio_1.pdf and the Personal Computer N.2 is receiving this file.

i Persona Computer N.1 - HyperTerminal - DS | 3 Personal Computer N.2 - HyperTerminal & 1=
File Edit View Call Transfer Help File Edit View Call Transfer Help !
0w ¢ 1K Xmodem file send for Persona Computer N.1 0@ -pin ol
1K Xmadem file receive for Personal Computer N.2
R, A R "
CCCC' Sending: |C:\UsersW1tonio\Desktop\Catalogo Moduli Radio_1 pdf |
Storing as: !C:\UsersWﬂonio\Desldop\f‘rypertenninal\prova |
Packet: |29 Emor checking: |CHC | .
] Packet: IZBD Enor checking: |[:RC |
1 O | e
Retries: |0 | Total retries: |0 - - -
Retries: | Total retries: |3 | Fie: | 279K
Last emor: | |
Last emor: |No packet | Throughput: ijﬂg ops
|
R T [kt am | |
Elapsed: 00:02:53
Hapsed: | 00:02:53 | Remairing: | 00:12:33 | Throughput: | 1645 cps
Cancel | | cps/bps
| Cancel || cps/bps |
W v
€ > < >
Connected (:0%:12 Autodetect  384008-N-1  SCROLL  CAPS NUM Capture | Printech) = Connected 0:04:02 Auto detect | 384008-N-1 | SCROLL | CAPS | NUM | Capture | Print

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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8.0 Antenna connection

Factory condition = Antenna Jump ----> present Antenna = pin 5 ( similar to other competitors)
Removing the jumper is possible to connect the Antenna on the Hirose connector (showned in the picture)

Antenna(pin 5)

Antenna Jump

Hirose connector

9.0 Evaluation board
Follow the description about the RCQ2-434-S evaluation board.

RCQ2-434-S

\ Antenna

Config Selection

PD Selection

DR1 Selection
DR2 Selection USB - RS232 RadioControlli Adapter

RS232 Connector

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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(((ontrolli

Wireless Modules

ralli.
AL UATION
AF.D RCQ

Config Selection

For default the baude rate is fixed at 38400 DR1/DR2 (high level)
Every time you change the speed (baud rate) is necessary to perform a RESET.
Move the dip switch showned in the picture above (CONF) to set the configuration of the device.

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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