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Features

° UHF FM Synthesised Radio Transceiver ° User selectable RF channel, Address and
Tx power level

° Transparent 9600bps serial data

transmission ° LED indicators for, radio functions, signal

strength and serial line status

° RS-232 & RS-485 Serial Data Interfaces

° Forward Error Correction (FEC)
° 6 modes of operation including

Asynchronous, Modem and Repeater e  Automatic Repeat Request (ARQ)

Brief Description

The RM9600 Series of Radio Modems are a range of UHF multi-channel transceivers, incorporating a GMSK
baseband modem and RS232/RS485 serial data interfaces.

As with all RDT Radio Modem products, the
RM9600 provides fully transparent operation
regardless of the serial data protocol. Over-air
speeds up to 16Kbps are achievable and serial
data can be input at various baud rates up to
19,200bps.

Access to all user configurable parameters is
possible using the on-board switches and
operational status is easily monitored using the
standard LED indicators.

Models currently available include the RM9600
Modem Card for OEM customers, the RM9600B
Aluminium housed model and the RM9600E &
EX, IP67 housed units with integral power supplies.

A brief summary of features includes addressing capability, user selectable RF power level and frequency of
operation, built-in repeater facility, Forward Error Correction (FEC), Automatic Repeat Request (ARQ) and
MODBUS compatibility (ASCIl & RTU).

The RM9600 utilises RDT's unique multi-channel UHF transceiver which is available as a separate module to
OEM customers wishing to take advantage of the superior design, build quality and performance for which our
products have a world-wide reputation.

Applications include Alarm Systems, Data acquisition, Remote Metering, Remote Control Systems, Warehousing
and Despatch, SCADA, Security Systems, Video Surveillance Systems, Telemetry, Traffic Information and
Control Systems etc.

The RM9600 products carry the CE mark and meet various UK, European and world-wide radio approval
specifications including ETS 300 113, ETS 300 220 and MPT1329. Details are available upon request.



Primary Modes of Operation

Asynchronous Mode

In Asynchronous Mode data arrives through either the
RS-232 or RS-485 serial port and is placed in the data
buffer. As soon as data is detected in the buffer, the
transceiver is switched to transmit mode. Once
switched to transmit there will be a short delay (10mS),
while the synthesiser locks and the transmitter reaches
operating power. The data buffer is then inspected to
determine the number of bytes available for
transmission in this data packet. A small amount of
header information (used internally by the receiving
RM9600) and the data bytes are then transmitted
alongwith a 16 bit CRC. After this packet has completed
transmission the data buffer is re-inspected to see if
more data has arrived. If more data is available then
the transmission process is repeated. When no more
data is available the transceiver is switched to receive
mode.

When an RM9600 header block containing the
appropriate modem address, size of data packet and
valid CRC is received then the number of bytes
specified in the header block will be read into the data
buffer and then output to the RS-232 or RS-485 serial
port.

Point to point, multidrop and repeater configurations
are feasible in this mode.

Synchronous Mode

In Synchronous Mode timing constraints are imposed
on the serial data. This mode is designed to be used in
systems such as RTU MODBUS where the end of a
message is determined by a gap in the serial data
stream of 3.5 characters or more.

Data arrives through either the RS-232 or RS-485
serial port and is placed in the data buffer until a gap
of 3% characters is detected in the serial byte stream.
At this point, no more serial data can be accepted until
the stored data has been transmitted. The transceiver
is then switched to transmit and the contents of the
data buffer with a header block are sent as a single
data packet. The transceiveristhen switched toreceive
mode.

Following reception of a valid header block for
synchronous mode, the data packet received is placed
into the data buffer. When all the data is in the buffer
itis output synchronously to the serial portto ensure no
gaps appear in the serial data stream.

Pointto pointand multidrop configurations are feasible
in Synchronous Mode.

Modem Mode

In Modem Mode the transceiver is controlled with the
CTS/RTS control lines. To transmit, the CTS input
must be taken high. When the synthesiser has locked
andthe transmitterreached operating power the modem
will set RTS output high. This signals the user that the
RM9600 is now available to accept serial data. Once
RTS is raised, the RM9600 will operate in accordance
with Asynchronous mode with the exception that the
transceiver will stay in transmit until the user lowers
CTS.

Repeater Modes
The RM9600 has three repeater modes, Standard,
Repeat All and Automatic Repeat.

With the Standard Repeater mode selected, all
RM9600 units within the system must be set to the
same address. The base unitis configured as a standard
unit, the repeater is set to 'Standard Repeater' and the
remote units must be set to 'Repeater Remote' (see
page 4 for switch settings).

The base unit transmits data with a standard header
block. To avoid unneccesary interference and the
possibility of the remote units interpreting the base
station transmissions, the remote units will not accept
messages with the standard header block.

When the repeater receives data from the base unit,
the header block is changed prior to re-transmission so
that the remote units will recognise the trransmission.
In the same manner, a remote unit can only transmit
data back to the base station via the repeater which
changes the header block to the standard acceptable
by the base unit.

Repeat All mode is identical to the Standard Repeater
mode with the exception that allmessages are repeated
regardless of their address.

Automatic Repeat mode allows a message to be
automatically transmitted along an unlimited number of
repeaters. A received message is repeated and output
to the selected serial port at the same time.
Customers wishing to use this mode of operation
should contact their distributor or RDT technical support
for system planning assistance.




User Controls

Faciory Settings User Configuration
The RM9600 i shipped fiom the fadtory prepro- Sdingsaedaedbyoning3speses-
gammediogperaewihtefdoning satings-
1 AdLstRoary swich (SW2) fordesied
GeneralSerial Port ndnEetk])
Mode Async, FEC On
LsenBefoe™X O N 2 Seledtrequired parameiersusing DIL
SadlRat RS232 switth (SW1)
Baud Rate 9600
Paly None 3 Press 'STORE button (SW3)
DelaBis 8
SopBis 1 The above steps may be repeated for each Roiary
Sichiundmindcaiedintheisbleanpeged (el
RF Parameters proestrecgiosotsius)
RF Channel 1
Power Level 500mWwW To esse  configuraion, LED indicaiors D10D17 dspay
Address 0 theaurentsioed DL swichseings foreach oty
RF Data Rate 16K snhbdmed dgindorslardL
99 mm
SRR >
4 x Mounting holes are M3 (3mm)
LED FUNCTIONS (RunMode) | | |
D10 Carrier Detect A O DIO -t D17 O
D11 Buffer Full : 00000000 TTA
D12 Receive Serial Data : on — :
D13 Transmit Seral Data g (D) [Toooooon] “@gsws i
D14 RF Receive : P E g :
D15 RF Transmit : W swi g 3
D16 Supply Voltage | z 3
D17 Supply Voltage § 8
= = UHF Synthesised 2
§ = = FM Transceiver 3
£ Type IRDNO31/0 s £
m o 2 P S
T ‘ Frequency Range 406 to 470 MHz el Do
: ERP 500 mW max. = ;
| : © |
Made in England
3 Radio Data Technology Ltd §
LED FUNCTIONS (All Modes) | 3
Red=LOW (< -5v) | §
Green=HIGH (> +5v) : % Dl--ooeemeeeennes 08
D1 CTS (inputto RM9600) | _pUEEEEmER !
D2 DSR (input to RM9600) ! RS232 DC §
D3 DCD (output from RM9600) RS485 Supply |
D4 RxD (input to RM9600) ! 3
D5 TxD (output from RM9600) v 0 Ol \
D6 DTR (outputfrom RM9600) | - ;
D7 Spare (reserved) ) 2% |
D8 RTS (output from RM9600) o~ > A
i
o 06 >

FIG. 2 RM9600 Radio Modem Board Layout




RM9600 User Configurable Settings

ROTARY SWITCH =0

RUN MODE

ROTARY SWITCH=1

TEST

ROTARY SWITCH =2

ADDRESS

ROTARY SWITCH=3

OPERATING MODE

ROTARY SWITCH=4

RF PARAMETERS

ROTARY SWITCH =5

SERIAL INTERFACE
CONFIGURATION

ROTARY SWITCH=6
ROTARY SWITCH=F

1 2 SWITCHSW1 [3 4 5 6 7 8
RF POWER RF CHANNEL
OFF OFF [ 50mW OFF OFF OFF OFF OFF OFF | LOWESTFREQ
OFF ON 100mW OFF OFF OFF OFF OFF ON
ON OFF | 250mwW etc. etc. etc. etc. etc. etc.
ON ON 500mwW ON ON ON ON ON ON HIGHEST FREQ
1 2 SWITCH SW1| 3 4 5 6 7 8
TEST MODE RF CHANNEL
OFF - Receive OFF OFF OFF OFF OFF OFF| LOWEST FREQ
ON - Transmt QFF OFF OFF OFF OFF ON
dc etc etc etc etc etc
ON ON ON ON ON ON HIGHEST FREQ
1 2 3 4 5 6 7 8
UNIT ADDRESS
OFF OFF OFF OFF OFF OFF OFF OFF| ADDRESSY?
OFF OFF OFF OFF OFF OFF OFF ON
dc etc etc etc etc etc etc etc
ON ON ON ON ON ON ON ON ADDRESS'255'

1 2 3 4 5 6 7 8
PRIMARY MODE SERIAL |REPEATERREPEATALL|AUTO REPEATREPEATER RS232/
OF OPERATION CONTRO|L ON/OFF ON/OFF ON/OFF REMOTE| RS485

OFF OFF|ASYNC OFF-X-X = REPEATER OFF OFF=
OFF ON |SYNC OFF |ON-OFF-OFF = STANDARD REPEATER  OFF RS232
ON OFF|MODEN ON |ON-OFF-ON =AUTOMATICREPEATER ON ON=

ON O N [NU ON-ON-OFF =REPEATALL RS485

1 2 3 4 5 6 7 8

RF BAUD LISTEN FEC ARQ RTS/ICTS | DSR/DTR ARQ
RATE BEFORE TY ON/OFF ON/OFF | HANDSHAKH H'SHAKE| TIMEOUT

OFF OFF|4K OFF=
OFF ON |8k OFF OFF OFF OFF OFF e
ON OFF|16K ON=
oN ONNU ON ON ON ON ON Ml
1 2 3 4 5 6 7 8
SERIAL PORT PARITY CHARACTHER STOP
BAUD RATE LENGTH BITS

OFF OFF OFF 10 OFF OFF_ NONHE OFF OFHF 7BMS| |OFF | 1

OFF OFF ON 300 ON OFF EVEN OFF ON 8BITS ON 2

OFF ON OFH 600 ON ON ODD ON ON 9BITS

OFF ON ON 1200

ON OFF OFH 2400

ON OFF ON 4800

ON ON OFF| 9%00

ON ON ON 19200

UPDATE EEROM  (Seenciespage5)

FACTORY SETTINGS (Seerciespageb)

ROTARY SWITCH POSITIONS 7' TO 'E' ARE NOT USED

BOLD ITEMS DENOTE FACTORY DEFAULTS




Summary of Features

RF Channel

Bnary coded RF Channel number. Refer o the fre-
quenty Etsyedwiheechuntioraorespondng
frequency ofoperation

Address

same address wil communicate.

Test Mode

Receive LEDsD10D17 adtasareceved sgrd
sreghindcarintefomdfabergeph Yebow

ety adath

Transmit Ut tansmis  oonnuoss  modubied  car-
re.

Thee fses @ bewsd D asmen te Kk qaly
betweentrounis.

Operating Mode
Vaious operating modes can be seeded  Pease  refer
0 the detaled desaipion of each mode on pege 2

bebresekoig

Seriel Conid

Ths moced qoedion pamis te user D dr \vaios
RV 0parareies va te seid  pot iseed o w8g
theantoadsiidhes Assparaieciiashedisanal
ahewhthdesabestsiatietly.

Repeater
Pleese ekl o the deiaiad desaipion of Repesier

Qperationonpage2.

RS232/485
The RVI9600 has o serid ports, a S\Way D Type
connecor (RS232) andatwo part Phoenix connedor

(RSA). Comnedionsare asfdons:-

RS232 9Way D Desapin
Pnl DCD Data Carier Detect
Pn2 RxD Receive Data
Pn3 TxD Transmit Data
Pn4 DTR Data Terminal Ready
Pn5 GND Ground
Pn6 DSR Data Set Ready
Pn7 RTS Request To Send
Pn8 CTS Clear To Send
Pn9 Reserved

RS 2-Pat Desappion
Pnl ' B
Pn2 " A
Pn3 'GND'

RF Data Rate

The RFdata rate can be adusted o improve range/
ceaneglytraalrstetcbraiec iet th
dataraes. Ao RF Daia Reewlimpoe rangea
hohRFcEaeewlied. et

Lisien before T

Wh ts e OF te RVOSOW
chta regakess of RE drerel adiy. Fsnided
ON reuiwlaytasmivhenteREderrel
acyisbeEoMEiERSStTesh o Ohemise
ceashuiredunihedamelbecomestes

fasnt sad

FEC (Foward Emror Correction)

\When seded, ths feaiue wi coret sTel deia
emasathe receving RMOS0wihouthevng o re-
taanited

t shald be noied tret ts e w isopie an
overhead 1o operate. Therelore, o achieve 9600ps
tansparenlythe RFdaiarse mugtbe sstio 16k

Automatic Repeat Request (ARQ)
Thisfeature can be ersbled wih any ofthe primaty
modes of operaion wih the exception of Modem
Mode.WhenusingARQ),theprimarymodeoperatesin
the same way as desaibed on page 2 but each
tarsmissonsadkonkedopdbyherecavigurt F

no acknowedgement s received wihin 500mS ora
repeatieques s receled, e taramiier sercshe
dataagainuptoamaximumafstimesheforemoving
oreredttickdda
ARQcananybeusadnaportoparntsyseman
aSaiConidsysemwheredemaeunishavea
dieatadiess

RTS/CTS Handshake

Thisfeatureshouldbetumed OFFwhentheRMO600

user equpment (Tx, Rx, GND). Ths type of comedion
is the mostcommon.

When switched 'ON, the RIVI9600 requires the RTS

CTS Ines © be conrdled by the user equpment
dhenesteuiwinogase

USER CONFIGURATION NOTES
Rotary Switch position 6 (Update EEROM)
htspanispdertecrasdte

EEROM wihn the radio 0 be modiied. Tis s an
engneeng fundion and should only be performed
wih the gppropiisie solnere and tedhnicdl suppat
from RDT.

Rotary Swich posiion F (Faciory Defauils)
Pressing the STORE bution (SW3) wih the rotary
e . :
bereLmediotetdaydsausEedanpege3




Timing Diagrams

Transmitter

SOSEISISEISINESISOSONT)
PO SRS
ata
T
Radio
RX
Header Header
‘ @ Block Data Block Data ‘ @ ‘ (1= Transceiver lock time &
. N , Transmitter power up
Packet 1 Packet 2 =10 mS max.
Receiver ®= Transceiver lock time TX to RX
. [TX =10 mS max.
Radio
RX
TXD
pata R R

3 Asynchronous Mode Transmit/Receive Timing Diagram

Transmitter

KICHIARK IR I AKX
pan R0 RN
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Radio
RX ——
‘ @ Header Data ‘ @ ‘ ‘ @ Header Data ‘ @ ‘ @: Transceiver lock time &
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Transmitter power up
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[TX
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¥4 Asynchronous ARQ Mode Transmit/Receive Timing Diagram

Transmitter
SOSISISESINESISOSINSTY)
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R RRRRRRRRES
X
Radio
RX
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Block Transmitter power up
B E— =10 mS max.
Receiver X @: Transcelver lock time TX to RX
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RX
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5  Synchronous Mode Transmit/Receive Timing Diagram
Transmitter
O T 45300 A A
R [TX
adio
RX
‘ @ H;ad:r Data ‘ @‘ ‘ @ H;adir Data ‘ @ ‘ @: Transceiver lock time &
. oc j . oc , Transmitter power up
=10 mS max.
Receiver Packet 1 Packet 2 @: Transceiver lock time TX to RX
=10 mS max.
@
Radio [
. 6] wec [e] 0] w [e)
FERIIIITIIILISIKS)
paa ° Rototetetetetetetetetetetoton

6 Synchronous ARQ Mode Transmit/Receive Timing Diagram




..Timing Diagrams

Frequency Range 10MHz band in the range

406 - 470 MHz
Channel Spacing 10, 12.5, 20 or 25kHz

Transmitter

RF Power Output 50 - 500mW (in 4 steps)

Adj. Channel Power  -37dBm

Freq. Tolerance + 3ppm

FM Deviation * 3.5kHz
Receiver

RF Sensitivity - 110dBm for 10“*BER
Intermodulation -70dB
Adj. Channel Rejection -70dB

Transmitter
pata FX° RREERRLERS
CTS J ‘
rs | |
TX
Radio
[in 9
Head = Transceiver lock time &
‘ @ Eflgc:r Data ‘ @ ‘ @ ‘ Transmilt\':er powelr up
. | =10 mS max.
= Time varies with quantity of
data still to Transmit.
= Transceiver lock time TX to RX
Receiver RTS =10 mS max.
CTs
[TX
Radio
RX
7 Modem Mode Transmit/Receive Timing Diagram
Specifications - Specific Models
RM9600 RM9634
General General

Frequency Range
Channel Spacing

Transmitter
RF Power Output
Adj. Channel Power
Freqg. Tolerance
FM Deviation
Intermod Attenuation
Spurious Emissions

Receiver
RF Sensitivity
Co-channel Rejection

Blocking

Spurious Emissions

Adj. Channel Selectivity
Spurious Response Rejection
Intermod Response Rejection
>84dB for any signal >50kHz from the
tune frequency

10MHz band in the range
406 - 470 MHz
12.5, 20 or 25kHz

50 - 500mW (in 4 steps)

-37dBm

+ 1kHz

+ 2kHz

>40dB
<-36dBm
<-30dBm

0-1 GHz
1-4 GHz

-110dBm for 10*BER
>-12dB
>60dB
>70dB
>70dB

<-57dBm 0-1 GHz
<-47dBm 1-4 GHz

Specifications - All Models

RSSI Threshold Level -105dBm at 16K
-110dBm at 8K/4K

Max. Bit Rate 16kbps (25KHz)
8kbps (10/12.5/20KHz)
Modulation GMSK

Interface Baud Rate
Parity

Data Buffer

Stop Bits

Data Bits

150-19.2 Kbaud, adjustable
Odd, Even or None

4 Kbytes Tx, 2 Kbytes Rx
lor2

7,80r9



..... Specifications Continued

Mechanical & Environmental

Size
RM9600 130 x 109 x 32mm
RM9600B 142 x 150 x 47mm
RM9600E/EX 280 x 190 x 130mm
Weight
RM9600 4009
RM9600B 900 g
RM9600E/EX 3.6 kg

-25 to +60°C
20% to 75% RH

Operating temperature
Operating humidity

Power Supply
RM9600 & RM9600B

Power Supply 10.5-15.5v d.c.
Supply Current Tx 550mA (500mWw)
Tx 420mA (50mW)
Rx 260mA
RM9600E/EX
Power Supply 220-260V a.c. 50Hz
Supply Current 250mA max.a.c.

Additional Information

Power Supply

The RIMI9600 board reguires a 12V d.c. power supply
whichshouidbewdliieredandreguisied Ontooad
eces3venos, Ldusionsand nefeenceante
de.suppymaycauselossdfidaia

Antenna Selection
Theanienashoudbedesgnedioruseattheoperat

ing frequency in the 406470MHz UHF frequency
bend Theradorangeachievedwibedioziedhythe

indcaiion Yelom EDsindcaieminimumacoepiable

Coaxl feeder cable s avaleble n meny fams, 50
ohmimpedance cablewihlowlossshouid alwaysbe
used noetret3dBdieedertsswliedceradsied
power by half. Insome appicationswhere maximum
rangesiequied, dedordanemeewihgancan
compensaie for feedker loss provided thet the max:
mum raciaied power Imit is not exoeeded [ most
oountriesthisis 500mW). WhenlowlossRG213Uor
URG7 coaxialcablesareemployedN-ypeRFconnec-
osshoud befisd ncorudonwihhe Aremay
Bukhead Calde Kit (ENC/007) to convert fiom the
SMAsocketontheradiomoduletoNHypeRFconnec-
osonteacadcatk

Y-Wave Whip 1km
EncHed Dipoe 10km icrec 0dB
8HementYagh 20 km

Mounting
Enclosure Mounted Shatrangegeneraluse
Pole Mounted Medium range general use
Pole Mounted Longrange,dediordl

Antenna Types

RDT does not assume any responsibility for the use of the products described. No product patents are implied
and RDT reserves the right to change the said products without notice at any time.
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