BASE Engineering

RVC 400T FCC Certification Application
FCC ID# N8K-4401B

RVC400T Transmitter

Circuit Description

Keypad

Four momentary buttons are constructed with contacts on the circuit board (etched as part of the traces
on the board) and metal snap dome components affixed with tape. Pressing a rubber pushbutton on the
front panel of the hand-held transmitter pushes an integral rubber plunger that in turn presses the metal
dome and causes the contacts to close. These domes are specified for several million operations before
failure and only make contact while the operator is holding pressure on the front panel rubber
pushbutton. They can not be “latched” down and therefore ensure only momentary operation.

Code Generator Chip

The code generator integrated circuit is connected to the four keypad switches as outlined above, as
well as a 4MHz resonator, a led indicator, a low battery detection circuit, and an RF transmitter
module. As long as a button is being held down, the code generator applies power to the transmitter
module and emits the control code for the button to the RF transmitter module.

Low Battery Detection Circuit

This circuit generates a logic signal that is used to feed to the generator chip. When the battery is low,
the open collector output of the detection circuit is pulled low, and this low signal is used by the code
generator chip to determine when to flash the led.

RF Transmitter Module
An “Off the shelf” complete turn-key module (p/n TXM-418-F) requiring power, input signal, and
antenna connections is utilized. Please see the attached data sheet provided by Radiometrix.

T-Pad Attenuation Circuit

A 3 resistor circuit is used to provide a matched attenuator between the RF output of the transmitter
module and the antenna. During certification testing it was found that this attenuator is not needed and
this 3 resistor network is strapped with O ohm resistors enabling a “straight through” connection from
the output of the transmitter module to the antenna.

Antenna & Ground System

A helically wound antenna is utilized which consists of 26 turns of .020” diameter wire on a 0.125”
diameter nylon form. It is installed in a small grommet protruding from the end of the enclosure and
then soldered directly to the circuit board. This is a permanently installed antenna and is not
replaceable by the end user. The unit must be sent back to the factory for repair or replacement if
broken.
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BASE Engineering

Block Diagram
The attached block diagram details all circuit functions introduced above and also shows all of the

oscillators in RVVC400T device.

Schematic Diagram
The attached schematic diagram details all circuit components and interconnections.

NOTE ON TRANSMISSION OF BUTTON CODES

The RF Transmitter Module used in this transmitter is an off the shelf product produced in England.
The manufacturer’s data sheets and technical information have been included as part of this
information package.

Much of the data sheets and literature from this manufacturer, refer to the transmission of “data” and
“serial data streams” using this device.

BASE AVIATION IS NOT TRANSMITTING DATA OR SERIAL INFORMATION WITH

THIS MODULE - CONTROL CODES ONLY ARE BEING TRANSMITTED to signal the
receiver that the hand-held transmitter’s momentary push buttons are being pressed.
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Radiometrix Ltd

Issue 5, 4th October 1995 TXM-UHF

UHF Radio Telemetry Transmit Module

UK version: TXM-418-A/ TXM-418-F
Euro version: TXM-433-A / TXM-433-F

The TXM-418-A and TXM-433-A
integrate a low power FM UHF radio
transmitter on a small module. Together
with the matching SILRX-418-A or
SILRX-433-A receiver a one-way radio
data link can be acheived over a distance
upto 200 metres on open ground.

top: SILRX-418-A receiver botiom: TXM-418-A transmitter

Typical features include:

PCB Mounting, space saving SIL style

SAW controlled wide band FM transmission

Licence Exempt, UK type approved to DTI (RA) specification MPT 1340
High data rates, 5kbps and 10kbps (-F version)

Analogue or Digital data input

Wide supply range 6.0V to 9.0V

The transmitter modules are most commonly employed in Wireless Security systems.
The transmitter is approved to DTI (RA) specification MPT 1340 thus avoiding the need
to submit the finished product for further approvals. The RXM-418-A receiver provides
all the outputs necessary to satisfy the requirements of a class 5, BS6799 wireless alarm
system. The SILRX-418-A is a lower cost receiver ideal for battery powered and fixed
applications.

The modules are also suitable for general purpose telemetry/telecommand where their
small size and high data rates may be used to advantage.

Typical applications include :-

Domestic and commercial security
Guard patrol / lone worker protection
Medical Alert / Nurse Call systems
Mobile panic attack

Computer networking

Remote industrial process monitoring
Data transfer through hazardous environments
Lighting control, Garage door openers
Fire alarms

Picture / antique protection alarms
Remote control, Access control

Radiometrix Ltd, TXM - UHF Data Sheet page 1
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Brief description

The TXM-418 is designed to work with the matching receiver (SILRX-418). With the
addition of simple antenna the pair may be used to transfer serial data up to 200m. The
range of the radio link is very variable and depends upon many factors, principally, the
type of antenna employed and the operating environment. The 200m quoted range is a
reliable operating distance over open ground using 1/4 whip antenna at both ends of the
link at 1.5m above ground. Smaller antenna, interference or obstacles (e.g. building etc.)
will reduce the reliable working range (down to 30m in extreme cases). Increased
antenna height, slow data or a larger receive antenna will increase the range (our best is
3km). We recommend that the module evaluation kit, EVAL-418-A, can be used to assess
the reliable working range under the anticipated conditions of use.

Vee 6 - 9VOLT
418 MHz bend SAW M Data LPF
RF OUT pass fWiter oscliator | Wmﬂ' 7K DAT&

w | l ! 1 owg

figure 1: TXM’s block diagram
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pin spacing 2.54 mm

figure 2: mechanical dimensions

Pin Description
pinl RF GND This pin should be connected to the ground plane against which
the integral antenna radiates. It is internally connected to pin 4 .
pin2 RF OUT Connects to the integral antenna. Output impedance is 50Q.
pin3 Vcc Positive supply , supply voltages from +6V to +3V may be
used.
pin4 Vss 0V connection for the modulation and supply.

pin5 DATAIN Should be driven directly by a CMOS logic device running on the
same supply voltage as the module.

Radiometrix Ltd., TXM - UHF Data Sheet page 2
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Performance data TXM-418-A and TXM-433-A

Absolute Maximum Ratings:

Supply voltage Vcc  pin 3
Modulation input pin 5
Operating temperature
Storage temperature

Performance Data:
ambient temperature:

supply voltage:
test circuit:

0.7V o +12V
07V to +9V
-10°C to  +55°C
-40°C to +100°C
20°C

+8.0V, unless noted otherwise
figure 3

Parameter Min Tvpical Max Units Notes
Operating supply range (Vcc) 6.0 - 9.0 \' -
Supply current, Vee = 6.0V 3.0 6.0 100 mA -
Vee = 9.0V 5.0 10.0 17.0 mA -
Radiated power (ERP)  Vcc = 6.0V -16 -10 -7 dBm 1
Vee = 9.0V -13 -8 -5 dBm 1

Transmit frequency (Frf) 418.00/ 433.92 MHz -
Initial frequency accuracy -80 - +80 kHz -
Overall frequency accuracy -95 - +35 kHz 2
Spurious radiation meets MPT 1340 on 418 MHz 3
FM deviation (+/-) 15 25 40 kHz 4
Modulation Bandwidth (-3dB) analogue DC - 10 kHz 4
Modulation digital pulse width 100 - - us 5

Notes

1. Module on 50mm square ground plane, helical antenna

2. Supply 6V to 9V, temp -10°C to +55°C.

3. <-54 dBm in bands 41-68, 87.5-118, 162-230 & 470-862 MHz

<-36 dBm else where below 1GHz , <-30dBm above 1GHz
4. Standard modulation: 2ZkHz square wave, 0 to Vcc
5. High or Low pulse.
T a]l”s o
2kHz ] I.._. oV
EE———AY
— ame GND
figure 3: TXM A-version test circuit
Radiometrix Ltd.. TXM - UHF Data Sheet page 3
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Performance data TXM-418-F and TXM-433-F

Absolute Maximum Ratings:

Supply voltage Vcc  pin 3
Modulation input pin 5

Operating temperature
Storage temperature
Performance Data:
ambient temperature:
supply voltage:

test circuit:

Parameter

-0.7 to + 6V
-0.7 to  +13V

-10°C to  +55°C
-40°C to +100°C
20 °C
3.0V, unless noted otherwise
figure 4

Typical

Operating supply range (Vcc) 2.7 3.2 4 \Y% -
Supply current, Vee = 2.7V 3.0 6.0 13.0 mA -
Vce = 4.0V 5.0 10.0 17.0 mA -
Conducted power in to 50 Q Vcc=2.7V - -5 - dBm 1
Vee=36V - 0 - dBm 1
Transmit frequency (Frf) 418.00/ 433.92 MHz -
Initial frequency accuracy -85 0 +85 kHz -
Overall frequency accuracy -95 0 +95 kHz 1
Spurious radiation meets MPT 1340 on 418 2
MHz
FM deviation (+/-) 15 25 40 kHz 3
Modulation Bandwidth (-3dB) analogue DC - 20 kHz 3
Modulation digital pulse width 50 - - us 4
Notes
1. Supply 2V to 3.6V, temp -10°C to +55°C.
2. <-54 dBm in bands 41-68, 87.5-118, 162-230 & 470-862 MHz
<-36 dBm else where below 1GHz , <-30dBm above 1GHz
3. Standard modulation: 2kHz square wave, 0 to Vcc
4. High or Low pulse.
'”1 T2 3 ]'4 5 vav
2kiz | L_ov
e 3V
— @ e GND
figure 4: TXM F-version test circuit
Radiometrix Ltd., TXM - UHF Data Sheet page 4
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The TXM-UHF transmitter requires only a data modulation input, supply, ground and
#An antenna,
Power supply requirements

The module will operate over the range 6V tw 9V and is typically powered by either 9
Volt 'PP3"

The module is not reverse polarity protected. Reverse supply voltages higher than 2V
will cause damage and must therefor be externally protected against,

Modulation requirements

The TXM-UHF transmitter has a DC o 10kHz modulation bandwidth and will accept

direct analogue (AFSK) or digital data, A modulation low-pass filter (10kHz & -6dB,
15t order) is use internally.

Although the modulation bandwidth of the transmitter extends down to DC as does
the AF output of the recelvers, it is not possible to pass data with a DC component
due to frequency errors & drifts between the transmitter and receiver. Frequency
differences between the transmitter and receiver will produce a DC offset error which
causes the data slicer in the receiver module to give errors on long high or low pulses
which exceed the maximum pulse width, see the recelver's data sheet for more
detailed information.

Rdosssiris Lod ., TAM - UHF Darg Shest Juing
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¢ Data Input, pin 5, is normally driven directly by CMOS logic levels from a data
encoder IC. There is a wide range of encoder/decoder IC’s available which may be
used with the modules:
MM57C200, 57410  National Semiconductor

UM3750 UMC

HT12 series Holtek

MC14026 Motorola

AS2787 Austria Systeme International GmbH

¢ The encoder normally being run on the same supply voltage as the transmitter.
Analogue drive eg. 2 tone FSK, is also possible, the pk to pk level should be between
5V and 9V peak to peak and must not drive pin 5 below OV. There will be some 2nd
harmonic distortion due to the varactor modulator (typ. <15%), this may be reduced if
necessary by predistortion of the analogue waveform

Antenna requirements

Three types of integral antenna are recommended and approved for use with the
module:

A) Helical: Wire coil, connected directly to pin 2, open circuit at other end. This
antenna is very efficient given it's small size (20mm x 4mm dia.). The
helical is a high Q antenna, trim the wire length or expand the coil for
optimum results. The helical de-tunes badly with proximity to other
conductive objects.

B) Loop, A loop of PCB track tuned by a fixed or variable capacitor to ground at
the 'hot' end and fed from pin 2 at a point 20% from the ground end.
Loops have high immunity to proximity de-tuning.

C) Whip This is a wire, rod ,PCB track or combination connected directly to pin 2
of the module. Optimum total length is 17cm (1/4 wave @ 418MHz) Keep
he open circuit (hot) end well away from metal components to prevent
serious de-tuning. Whips are ground plane sensitive and will benefit from
internal 1/4 wave earthed radial(s) if the product is small and plastic
cased

Antenna selection chart

helical loop whip
*

Ultimate performance ** ok
Easy of design set-up *x * *xh
Size ok o *
Immunity proximity effects ** Ak *

|_ Range open ground to similar antenna 80m 50m 120m

The antenna choice and position directly controls the system range. Keep it clear of
other metal in the system, particularly the 'hot’ end. The best position by far, is sticking
out the top of the product. This is often not desirable for practical/ergonomic reasons
thus a compromise may need to be reached. If an internal antenna must be used try to
keep it away from other metal components, particularly large ones like transformers,
batteries and PCB tracks/earth plane. The space around the antenna is as important as
the antenna itself.

Radiometrix Ltd., TXM - UHF Data Sheet page 6
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AR R 0.5 mm enameled copper wire
AlIl W ‘I.i ‘i ‘lIl ‘l ‘l J ‘0 NII ‘Or "7: close wound on 3.2 mm diameter former
A. Hellcal antenna 418 Mz = 26 tums
- feed point 15% to 25% of total loop length
track width = 1mm
4 to 10 cm? inside area
capacitor = 1.5 to 5 pF variable or fixed
1 RE-GND
11 *
B. Loop antenna 4'
| 16.5cm | wire, rod, PCB-track or a combination
" "L of these three
RF 418 MHz = 16.5 cm total from antenna pin 2.
C. Whip antenna 433 MHz = 15.5 cm total from antenna % 2

figure 6: Antenna configurations

CONFORMANCE to MPT1340 REQUIRES THAT:-

1

"All transmitters shall use integral antennas only. Receivers may use an external
antenna or an integral antenna. In this specification, an integral antenna is defined
as one which is designed to be connected permanently to the transmitter or receiver
without the use of an external feeder” (MPT 1340 Dec 1987)

The equipment in which the module is used must carry an inspection mark located on
the outside of the equipment and be clearly visible. The minimum dimensions of the
inspection mark shall be 10 x 15 mm and the letter and figure height must be no less
than 2mm. The wording shall read "MPT 1340 W.T. LICENCE EXEMPT ".

The trimmer control on the module must not be easily accessible to the end user. This
control is factory set and must never be adjusted.

MPT 1340 is the type approval specification issued by the RA (DTI) and may be
obtained from the RA's library service on +44 (0)171 211 0502/0505.

Radiometrix Ltd., TXM - UHF Data Sheet page 7
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Ordering information
SAW based OEM Transmit and Receive modules.

TXM-418-A UK Transmitter on 418 MHz, Type approved to MPT1340
TXM-418-F  Fast transmitter on 418 MHz, Type approved to MPT1340
RXM-418-A  matching UK receiver module on 418 MHz

SILRX-418-A Low current UK receiver module on 418 MHz

BiM-418-F Bi-directional short range module on 418 MHz

RPC-418-A  Self-contained module wich integrates the BiM transceiver with a Radio
Packet Controller

EVAL-418-A Evaluation kit for TXM & RXM
EVAL-418-B SILRX supplementary PCB for EVAL-418-A
BiM-KIT Evaluation kit for BIM-UHF modules.

All modules are available in a 433.92 MHz version for use in other European
countries.

All Radiometrix’s products are designed and manufactured in England

Radlometrix Ltd., TXM - UHF Data Sheet page s
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Radiometrix Ltd

Hartcran House
Gibbs Couch
Carpenders Park
Watford
Hertfordshire
WD1 5EZ
ENGLAND

Tel: 0181 428 1220
Fax: 0181 428 1221
Int & : +44 181 428 1220

INTERNET

Our product information can also be found on the World Wide Web (WWW).
URL: http://www.radiometrix.co.uk/
E-mail: radiometrix@dial.pipex.com

Copyright notice

This product data sheet is the original work and copyrighted property of Radiometrix
Ltd. Reproduction in whole or in part must give clear acknowledgement to the
copyrighted owner.

Limitation of Liability

The information furnished by Radiometrix Ltd. is believed to be accurate and reliable.
Radiometrix reserves the right to make changes or improvements in the design,
specification or manufacture of its sub-assembly products without notice. Radiometrix
does not assume any liability arising from the application or use of any product or circuit
described herein, nor for any infringements of patents or other rights of third parties
which may result from the use of its products. This data sheet neither states nor implies
warranty of any kind, including fitness for any particular application. These radio
devices may be subject to radio interference and may not function as intended if
interference is present. We do NOT recommend their use for life critical applications.

Radio and EMC Regulations

The Intrastat commodity code for all our modules is : 8542 4090. The purchaser of
Radiometrix sub-assemblies must satisfy all relevant EMC and Radio regulations which
apply to the finished products in the country of use.

(End of TXM data sheet)

Radjometrix Ltd., TXM - UHF Data Sheet page 9
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' Radiometrix Ltd

Radiometrix Ltd

Hartcran House

Gibbs Couch

Carpenders Park

Hertfordshire

WDI1 5EZ

ENGLAND

Tel: +44 (0)181 428 1220

Fax: +44 (0)181 428 1221

E-mail: radiometrix@dial. pipex.com
URL: http://www.radiometrix.co.uk/

Worldwide Distributors

Telelink Communications

PO Box 5457, North Rockhampton, Queensland 4702,
AUSTRALIA

Tel: +61 7 49340413 Tel (24hr): +61 7 38300233
Fax: +61 7 49340311

E-mail: tlink@pronet.net.au

RS do Brasil Comp. Imp. Exp. Consultoria e
Representacao Ltda.

Av. Brig. Faria Lima 2413 (antigo 1058), 6" floor, Sao
Paulo, SP, 01451-001, BRASIL

Tel: +55 11 870 0429 Fax: +55 11 867 0009 or 815 1162
E-mail: Vendas@RsdoBrasil.com.br

Ginsbury Electronic A/S

Lerhoej 15, DK-2880 Bagsvaerd,
DENMARK

Tel : +45 44446666 Fax: +45 44446669
E-mail: Ginsbury@Ginsbury.dk

Ginsbury Electronique

3 rue nationale, 92140 Clamart, FRANCE
Tel : +33 1 49109933 Fax: +33 1 49109578
E-mail: mls@wylgins-fr.francenet.fr

Haril

2A Tsokopoulou St., 152 37 Filothei, Athens, GREECE
Tel : +30 1 6810338, Fax: +30 1 6853359

E-mail: Haril@acci.gr

RF Design

P.O. Box 18409, Wynberg, Cape Town, 7824,
SOUTH AFRICA

Tel: +27 21 762-5365, Fax: +27 21 797-1983
E-mail: sales@rfdesign.co.za

Telemeter Electronic AG

Im Gree 79, CH-8566, Ellighausen, SWITZERLAND
Tel: +41 71 699 2020 Fax: +41 71 699 2024,

E-mail: telemeter@swissonline.ch

IDVISION BV.BA

Augustijnenstraat 44, 8900 Ieper,
BELGIUM

Tel : +32 57216141 Fax: +32 57216434
E-mail: idvision@skynet.be

Advanced Radio Telemetry Ltd.
Francouzska 82, 602 00, BRNO,

CZECH REPUBLIC

Tel : +42 5 45211403 Fax : +42 5 45210506
E-mail: art@brno.bohem-net.cz

Wyle Ginsbury Electronics Oy

P.O. Box 121 (Sinikalliontie 3) FIN-02631 Espoo
FINLAND

Tel : +358 9 5021500 Fax : +358 9 5021510
E-mail: antti.granlund@ginsbury .inet.fi

el

HY-LINE Communication Products GmbH
Inselkammerstr. 10, D-82008 Unterhaching,
GERMANY

Tel: +49 89 61450360 Fax: +49 89 6140960
E-mail: communication@hy-line.de

Gallium Electronics Ltd.

11 Hasadna St, P.O.B 2552, Ra’anana, 43650, ISRAEL
Tel : +972 9 7482182 Fax: +972 9 7484046

E-mail: beni.k@gallium.co.il

GINSBURY ELECTRONIC AB

Box 1200, Vintergatan 1, S-172 24 Sundbyberg,
SWEDEN

Tel : +46 8 296490 Fax : +46 8 296462

E-mail: info@ginsbury.se

Lemos International Co.Inc.

65 Southbridge Street, Auburn, MA 01501, USA
Tel: +1 508 798 5004 Fax: +1 508 798 4782
E-mail: lemosint@ma.ultranet.com
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