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		  Datasheet File OCR Text:


		  radiometrix ltd., tx1 & rx1 data sheet    page 1     vhf narrow band fm data transmitter and receiver modules                                features:      ce certified by independent notified body    verified to comply with harmonised radio standard etsi en 300 220-3 and emc standard etsi  en 301 489-3 by a ccredited test laboratory    frequencies available as standard: 173.225mhz, 173.250mhz    other frequencies from 151.300mhz to 173.250mhz available to order    data rates up to 10 kbps with 25khz channel spacing    usable range to 10km+   screened construction    available for licence-exempt operation in the uk 173mhz bands, the tx1 & rx1 modules combine  effective screening with internal filtering to minimise spurious radiation and susceptibility thereby  ensuring emc compliance. they are particularly suitable for one-to-one and multi-node wireless links  where longer ranges are required at low to moderate data rates. applications include building security,  epos and inventory tracking, remote industrial process monitoring and data networks. because of  their small size and low power consumption, both modules are ideal for use in battery-powered portable  applications such as hand-held terminals.     transmitter - tx1      2 stage crystal controlled, nbfm modulated at up to 10 kb/s    operation from 2.2v to 12v @ 9.5ma    built-in regulator for improved stability and supply noise rejection    exceptional power efficiency, typically 35%  dc    rf  @ 3v supply    +10dbm (10mw) rf output    harmonics typically -70dbc   enable facility    receiver - rx1      single conversion nbfm superhet    image rejection >50db    operation from 2.7v to 12v @ 12ma    built-in regulator for improved stability and supply noise rejection    10kbps, -116dbm sensitivity @ 1ppm  ber    rssi output with >80db range    local oscillator leakage  radiometrix ltd., tx1 & rx1 data sheet    page 2   functional description    the tx1 module is a two stage crystal controlled nbfm transmitter operating between 2.2v and 12v  at a current of 9.5ma. at 3v supply it delivers nominally +10dbm rf output. the sil style tx1  measures 32 x 12 x 3.8 mm excluding the pins.    the rx1 module is a single conversion nbfm superhet receiver capable of handling data rates of up to  10kbps. it will operate from a supply of 2.7v to 12v and draws 12ma when receiving. a signal strength  (rssi) output with greater than 80db of range is provided. the sil style rx1 measures 48 x 17.5 x 5.5  mm excluding the pins.      tx1 transmitter   lowpass filter pa bandpass filter x2 vcxo 7khz lpf 100k supply regulator 1 rf gnd 2 rf out 3 rf gnd 4 en 5 vcc 6 0v 7 txd           en   (pin 4)  tx enable.   0.15v on this pin disables module (current  radiometrix ltd., tx1 & rx1 data sheet    page 3   rx1 receiver    bandpass filter x2 7khz lpf supply regulator 3 rf gnd 1 rf in 2 rf gnd 4 en 7 vcc 6 0v preamp. mixer bandpass filter xtal osc/mult. if1 if2 if amplification / filtering fm discriminator regulated rx supply 5 rssi 9 rxd 8 af out af buffer adaptive data slicer 10k               en    (pin 4)  rx enable.   0.15v on this pin disables module (current 80db range. see applications notes for typical characteristics.    0v      (pin 6)   dc supply ground. internally connected to pins 2, 3 and module screen.    vcc      (pin 7)   dc +ve supply. max ripple content 0.1v p-p.  decoupling is not generally required.    af out   (pin 8)   buffered and filtered analogue output from the fm demodulator. it has a standing dc bias of 1v and  400mv p-p  baseband signal. useful as a test point or to drive external decoders (see applications notes).  external load should be >1k ?  //  radiometrix ltd., tx1 & rx1 data sheet    page 4   absolute maximum ratings    exceeding the values given below may cause permanent damage to the module.      operating temperature     -20  c to +60  c  storage temperature   -40  c to +100  c      tx1  vcc, txd (pins 5,7)      -0.3v to +16.0v  en (pin 4)        -0.3v to +vcc v  rf out (pin 2)         50v @ 10mhz      rx1  vcc, rxd (pins 7,9)      -0.3v to +16.0v  en, rssi, af (pins 4,5,8)    -0.3v to +vcc v  rf in (pin 1)         50v @ 10mhz      performance specifications:  tx1 transmitter  (vcc = 3.0v / temperature = 20     c unless stated)         pin  min.  typ.  max.  units  notes          dc supply             supply voltage  5 2.2 3.0 12 v    supply current   5    9.5  11  ma            rf             rf power output @ vcc = 2.2v  2  +4.5  +6  +7.5  dbm  1  rf power output @ vcc    2.8v  2 +8.5  +10 +11.5 dbm  1  spurious emissions  2    -70  -55  dbc  2  frequency accuracy    -2.0  0  +2.0  khz  3  fm deviation (peak)     2.5   3.0   3.5  khz 4          baseband             modulation bandwidth @ -3db    0    7  khz    modulation distortion (thd)      10  15  %  7  txd input level (logic low)  7  -0.2  0  0.2  v  5,7  txd input level (logic high)  7  2.8  3.0  3.2  v  5,7          dynamic timing             power-up time (en    full rf)    2 5 ms 6,7            notes:    1.  measured into 50 ?  resistive load.  2.  exceeds en/emc requirements at all frequencies.  3.  total over full supply and temperature range.  4.  with 0v ? 3.0v modulation input.  5.  to achieve specified fm deviation.  6.  dependent upon txd conditions during power-up.  7.  see applications information for further details.     

 radiometrix ltd., tx1 & rx1 data sheet    page 5   performance specifications:  rx1 receiver  (vcc = 3.0v / temperature = 20     c unless stated)         pin  min.  typ.  max.  units  notes            dc supply          supply voltage  7 2.7 3.0 12 v    supply current  7    12  14  ma            rf/if             rf sensitivity @ 10db (s+n)/n  1, 8    -119  -115  dbm    rf sensitivity @ 1ppm ber  1, 9    - 116 -112 dbm    ip 3   at rf input  1    -28    dbm    rssi threshold  1, 5    -127    dbm  1  rssi range  1, 5  80  90    db  1  if bandwidth      15    khz    image rejection  1  50  55    db    adjacent channel rejection  1  50  55/60    db  2  spurious response rejection  1  70  100    db    lo leakage, conducted  1    -70  -65  dbm  3  lo leakage, radiated      -70  -60  dbm  3          baseband             baseband bandwidth @ -3db  8  0.05    6  khz  1, 4  af level  8  400  mv p-p  5  dc offset on af out  8  0.7  1.0  1.3  v    distortion on recovered af  8    1  10  %    load capacitance, afout / rxd  8, 9      100  pf                 dynamic timing             power up with signal present              power up to valid rssi  4, 5    4  5  ms    power up to stable data  4, 9    16  20  ms                 signal applied with supply on              signal to valid rssi  1, 5    0.4  0.6  ms    signal to stable data  1, 9    4  12  ms  6          time between data transitions  9  1.8    0.1  ms  7  mark : space ratio  9  20  50  80  %  8              notes:     1.  see applications information for further details.  2.  typically 55db @ +25khz offset, 60db @ -25khz offset.  3.  exceeds en/emc requirements at all frequencies.  4.  lower limit can be extended to dc if required, by means of external circuitry.  5.  for received signal with   3khz fm deviation.  6.  typically 4ms for signal at channel centre, maximum 12ms at   4khz rf offset.  7.  for 50:50 mark to space ratio (i.e. squarewave).  8.  average over 50ms period at maximum bit rate.     

 radiometrix ltd., tx1 & rx1 data sheet    page 6   module test circuits      radiometrix tx1 txd vcc 0v (gnd) 123 45 7 6 en 50 ? rf out 3v 0v 5khz max.   fig.5: tx1 test circuit      radiometrix rx1 1 23 89 4 567 rf in 50 ? rxd rssi af out vcc en 0v (gnd)   fig.6: rx1 test circuit      applications information     power supply requirements    both modules have built-in regulators which deliver a constant 2.85v to the module circuitry when the  external supply voltage is 2.9v or greater, with 40db or more of supply ripple rejection. this ensures  constant performance up to the maximum permitted rail, and removes the need for external supply  decoupling except in cases where the supply rail is extremely poor (ripple/noise content >0.1v p-p ).    note, however, that for supply voltages lower than 2.85v the regulator is effectively inoperative and  supply ripple rejection is considerably reduced. under these conditions the ripple/noise on the rx1  supply rail should be below 20mv p-p  to avoid problems. if the quality of the supply is in doubt, it is  recommended that a 10  f tantalum or similar capacitor be added between pin 7 of the module (vcc)  and ground together with a 10 ?  series feed resistor between pin 7 and the supply rail.    the enable pin allows the module to be turned on or off under logic control with a constant dc supply  to the vcc pin. the module current in power-down mode is less than 1  a.     note:  if this facility is used, the logic control signal must have a slew rate of 40mv/  s or more. slew  rates less than this value may cause erratic operation of the on-board regulator and therefore the  module itself.    the enable pin should be tied directly to the vcc pin if this facility is not required.   

 radiometrix ltd., tx1 & rx1 data sheet    page 7   tx1 modulation requirements    the module is factory-set to produce the specified fm deviation with a txd input to pin 7 of 3v  amplitude, i.e. 0v ?low?, 3v ?high?. reducing the amplitude of the data input from this value (usually as  a result of reducing the supply voltage) reduces the transmitted fm deviation to typically   2.5khz at  the lower extreme of 2.2v. the receiver will cope with this quite happily and no significant degradation  of link performance should be observed as a result.    where the module supply is greater than 3v a resistor must be added in series with the txd input to  limit the modulation amplitude to a maximum of 3v on pin 7. txd input resistance is 100k ?  to ground,  giving typical required resistor values as follows:      vcc  series resistor   3v  3.3v  5v  9v  -  10 k ?   68k ?   220k ?       it should be noted that conditions on txd have a significant effect on the startup time of the module,  i.e. the time between en (or en+vcc) going high and full rf output being produced. for fastest startup  txd should either be low or fed with data (preamble etc) for a minimum of 3ms after en has been  asserted. startup time under these conditions is typically 50-70% of that obtained if txd is held high  over the same period.        reducing the output power of the tx1    if the tx1-173.250-10 is to be used for other than industrial/commercial applications its output power  must be reduced to 1mw to comply with type approval requirements. this is done by inserting a 10db  attenuator network between the module and the antenna or feed, as follows:        tx1 123 45 7 6 68r 100r antenna 100r 100r 68r ground foil/ vias to ground plane 50 ohm microstrip lines to antenna from tx1 schematic diagram physical arrangement resistors are smd (0603/0805)   fig.7: 10db attenuator for tx1         keep all tracking around the attenuator network as short as possible, particularly ground paths, and  use matched 50 ?  microstrip lines for input and output connections (track width of 2.5mm if using  1.6mm thick fr4 pcb).               

 radiometrix ltd., tx1 & rx1 data sheet    page 8   rx1 received signal strength indicator (rssi)    the rx1 receiver incorporates a wide range rssi which measures the strength of an incoming signal  over a range of 80db or more. this allows assessment of link quality and available margin and is useful  when performing range tests.  please note that the actual rssi voltage at any given rf input level varies somewhat between units.  the rssi facility is intended as a relative indicator only - it is not designed to be, or suitable as, an  accurate and repeatable measure of absolute signal level or transmitter-receiver distance.    the output on pin 5 of the module has a standing dc bias of 0.15v-0.45v (0.25v typ.) with no signal,  rising to 0.9-1.3v (1.15v typ.) at maximum indication. output impedance is 10k ? . pin 5 can drive a  100  a meter directly, for simple monitoring.    typical rssi characteristic is shown below (this is for indicative purposes only and is not a guarantee  of actual rssi characteristics):  0 0.2 0.4 0.6 0.8 1 1.2 -1 2 5 -1 20 -1 15 -1 10 -1 05 - 1 00 - 95 - 90 - 85 -80 -75 -70 -65 - 6 0 - 5 5 - 50 - 45 - 40 - 35  rf input level (dbm) rssi output voltage (v) fig.8: typical rssi response curve    to ensure a reasonably fast response the rssi line has limited internal decoupling of 11nf to ground.  this results in a small amount of audio ripple on the dc output at pin 5 of the module. if this is a  problem further decoupling may be added at the expense of response speed, in the form of a capacitor  from pin 5 to ground. for example, adding an extra 0.1  f on this pin will increase the rssi response  time to around 4ms.    expected range    predicting the range obtainable in any given situation is notoriously difficult since there are many  factors involved. the main ones to consider are as follows:  ?  type and location of antennas in use (see pages 10-12)  ?  type of terrain and degree of obstruction of the link path  ?  sources of interference affecting the receiver  ?  ?dead? spots caused by signal reflections from nearby conductive objects  ?  data rate and degree of filtering employed (see page 9)  the following are typical examples ? but range tests should  always  be performed before assuming that  a particular range can be achieved in a given situation:    data rate  tx antenna  rx antenna  environment  range  1.2kbps half-wave half-wave  rural/open  10-15km  10kbps half-wave half-wave  rural/open  3-4km  10kbps helical half-wave urban/obstructed 500m-1km  10kbps helical  helical  in-building 100-200m    note:   the figure for 1.2kbps assumes that the receiver bandwidth has been suitably reduced by  utilising an outboard audio filter/data slicer or similar arrangement.  if the rx1 is used ?as is? the range will be similar to that for 10kb/s.   

 radiometrix ltd., tx1 & rx1 data sheet    page 9   data formats and range extension    the tx1 data input is normally driven directly by logic levels but will also accept analogue drive (e.g. 2- tone signalling). in this case it is recommended that txd (pin 7) be dc-biased to 1.2v approx. with the  modulation ac-coupled and limited to a maximum of 2v p-p  to minimise distortion over the link. the  varactor modulator in the tx1 introduces some 2 nd  harmonic distortion which may be reduced if  necessary by predistortion of the analogue waveform. at the other end of the link the rx1 af output is  used to drive an external decoder directly.      although the modulation bandwidth of the tx1 extends down to dc, as does the af output of the rx1,  it is not advisable to use data containing a dc component. this is because frequency errors and drifts  between the transmitter and receiver occur in normal operation, resulting in dc offset errors on the  rx1 audio output.      the rx1 in standard form incorporates a low pass filter with a 6khz nominal bandwidth. in  conjunction with similar filtering in the tx1 an overall system bandwidth of 5khz is obtained. this is  suitable for transmission of data at raw bit rates up to 10kb/s. a lower rolloff frequency of around 50hz  has been chosen for the internal filter and data slicer in order to keep receiver settling times reasonably  fast. this results in a lowest usable data speed of about 1kb/s for the standard module.      in applications such as long range fixed links where data speed is not of prime concern, a considerable  increase in range can be obtained by using the slowest possible data rate together with filtering to  reduce the receiver bandwidth to the minimum necessary. the internal data slicer is not suitable for  data having longer than 1.8ms between transitions and in such circumstances the rx1 audio output can  be utilised to drive an external filter and data slicer.      the rx1 produces an audio output of approximately 400mv p-p  at pin 8, but due to the internal filtering  this exhibits a rolloff at low frequencies giving a reduced output of some 100mv p-p  as dc is approached.  this rolloff can be eliminated and a flat response to dc obtained by using an external rc compensation  network, as follows:        100k 33k 100nf input from rx1 pin 8 output to low pass filter, etc. 100mv p-p, high impedance     fig.9: audio compensation network         the output of the network will be flat from dc to 5khz+. it will have a standing dc bias of 1v approx.  and should not be significantly loaded (input impedance of following stage should ideally be   1m ? ).         

 radiometrix ltd., tx1 & rx1 data sheet    page 10   antennas    the choice and positioning of transmitter and receiver antennas is of the utmost importance and is the  single most significant factor in determining system range. the following notes are intended to assist  the user in choosing the most effective antenna type for any given application.    integral antennas    these are relatively inefficient compared to the larger externally-mounted types and hence tend to be  effective only over limited ranges. they do however result in physically compact equipment and for this  reason are often preferred for portable applications. particular care is required with this type of  antenna to achieve optimum results and the following should be taken into account:    1.  nearby conducting objects such as a pcb or battery can cause detuning or screening of the antenna  which severely reduces efficiency. ideally the antenna should stick out from the top of the product  and be entirely in the clear, however this is often not desirable for practical/ergonomic reasons and  a compromise may need to be reached. if an internal antenna must be used try to keep it away  from other metal components and pay particular attention to the ?hot? end (i.e. the far end) as this  is generally the most susceptible to detuning. the space around the antenna is as important as the  antenna itself.    2.  microprocessors and microcontrollers tend to radiate significant amounts of radio frequency hash  which can cause desensitisation of the receiver if its antenna is in close proximity. the problem  becomes worse as logic speeds increase, because fast logic edges generate harmonics across the vhf  range which are then radiated effectively by the pcb tracking. in extreme cases system range may  be reduced by a factor of 5 or more. to minimise any adverse effects situate antenna and module as  far as possible from any such circuitry and keep pcb track lengths to the minimum possible. a  ground plane can be highly effective in cutting radiated interference and its use is strongly  recommended.    a simple test for interference is to monitor the receiver rssi output voltage, which should be the same  regardless of whether the microcontroller or other logic circuitry is running or in reset.    the following types of integral antenna are in common use:    quarter-wave whip.  this consists simply of a piece of wire or rod connected to the module at one end.  at 173mhz the total length should be 410mm from module pin to antenna tip including any  interconnecting wire or tracking. because of the length of this antenna it is almost always external to  the product casing.    helical.  this is a more compact but slightly less effective antenna formed from a coil of wire. it is very  efficient for its size, but because of its high q it suffers badly from detuning caused by proximity to  nearby conductive objects and needs to be carefully trimmed for best performance in a given situation.  the size shown is about the maximum commonly used at 173mhz and appropriate scaling of length,  diameter and number of turns can make individual designs much smaller.    loop.  a loop of pcb track having an inside area as large as possible (minimum about 5cm 2 ), tuned and  matched with 2 capacitors. loops are relatively inefficient but have good immunity to proximity  detuning, so may be preferred in shorter range applications where high component packing density is  necessary.   

 radiometrix ltd., tx1 & rx1 data sheet    page 11   helical antenna r f  loop antenna rf gnd rf c tune c match capacitors may be variable or fixed (values depend on loop dimensions) track width = 1mm min. area 500mm 2 whip antenna 410mm @ 173mhz r f wire, rod, pcb track or a combination of these length(mm) = 71250 / freq(mhz) trim wire length or expand coil for best results 35-40 turns wire spring length 120mm, dia 10mm   fig.10: integral antenna configurations    integral antenna summary:       whip  helical  loop  ultimate performance  ***  **  *  ease of design set-up  ***  **  *  size * *** **  immunity to proximity effects  **  *  ***      tamper-proof integral antenna  where the rx1 is used in alarm applications it may sometimes be necessary to provide a warning if any  attempt is made to remove or disable its antenna. a typical solution to this problem is as follows:    fig.11: tamper-proof antenna arrangement      in normal operation the output will have a resistance to ground of r1+r2. if the antenna is shorted to  ground it will show r2 only, and if the antenna is cut it will be open-circuit.    r1 and r2 may be any value over 1k ? . all track lengths should be kept to a minimum and the output  may need to be decoupled in some cases to avoid noise being injected into the antenna from the  following circuitry.  rx1 1 23 8 9 4 567 r2 1/4 wave hairpin loop antenna r1 1n to comparator circuit, etc.  

 radiometrix ltd., tx1 & rx1 data sheet    page 12   e xternal antennas    these have several advantages if portability is not an issue, and are essential for long range links.  external antennas can be optimised for individual circumstances and may be mounted in relatively  good rf locations away from sources of interference, being connected to the equipment by coax feeder.    helical.  of similar dimensions and performance to the integral type mentioned above, commercially- available helical antennas normally have the coil element protected by a plastic moulding or sleeve and  incorporate a coax connector at one end (usually a straight or right-angle bnc type). these are compact  and simple to use as they come pre-tuned for a given application, but are relatively inefficient and are  best suited to shorter ranges.    quarter-wave whip.  again similar to the integral type, the element usually consists of a stainless  steel rod or a wire contained within a semi-flexible moulded plastic jacket. various mounting options  are available, from a simple bnc connector to wall brackets, through-panel fixings and magnetic  mounts for temporary attachment to steel surfaces.    a significant improvement in performance is obtainable if the whip is used in conjunction with a metal  ground plane. for best results this should extend all round the base of the whip out to a radius of  300mm or more (under these conditions performance approaches that of a half-wave dipole) but even  relatively small metal areas will produce a worthwhile improvement over the whip alone. the ground  plane should be electrically connected to the coax outer at the base of the whip. magnetic mounts are  slightly different in that they rely on capacitance between the mount and the metal surface to achieve  the same result.    a ground plane can also be simulated by using 3 or 4 quarter-wave radials equally spaced around the  base of the whip, connected at their inner ends to the outer of the coax feed. a better match to a 50 ?   coax feed can be achieved if the elements are angled downwards at approximately 30-40   to the  horizontal.        fig.12: quarter wave antenna / ground plane configurations    50   ?  coax feed metal ground plane 50   ?  coax feed 3 0 - 4 0 d e g . ( 3- 4, equal ly  s pac ed) 1/4-wav e r adi al  elements 1/4-wave whip (410mm long @ 173mhz) 1/4-wave whip  

 radiometrix ltd., tx1 & rx1 data sheet    page 13   half-wave.  there are two main variants of this antenna, both of which are very effective and are  recommended where long range and all-round coverage are required:    1.  the half-wave dipole consists of two quarter-wave whips mounted in line vertically and fed in the  centre with coaxial cable. the bottom whip takes the place of the ground plane described previously.  a variant is available using a helical instead of a whip for the lower element, giving similar  performance with reduced overall length. this antenna is suitable for mounting on walls etc. but for  best results should be kept well clear of surrounding conductive objects and structures (ideally >1m  separation).     2.  the end-fed half wave is the same length as the dipole but consists of a single rod or whip fed at the  bottom via a matching network. mounting options are similar to those for the quarter-wave whip. a  ground plane is sometimes used but is not essential. the end-fed arrangement is often preferred  over the centre-fed dipole because it is easier to mount in the clear and above surrounding  obstructions.     yagi.  this antenna consists of two or more elements mounted parallel to each other on a central boom.  it is directional and exhibits gain but tends to be large and unwieldy ? for these reasons the yagi is the  ideal choice for links over fixed paths where maximum range is desired.    please note:   using a yagi or other gain antenna with the tx1 will exceed the maximum radiated  power permitted by uk type approval regulations. it can be used in the uk  only  in conjunction with  the rx1 receiver.    for best range in uk fixed link applications use a half-wave antenna on transmit and a half-wave or  yagi on receive, both mounted as high as possible and clear of obstructions.    the above antennas may be obtained from several sources in the uk, for example:    r w badland ltd  unit 3  providence street  lye  stourbridge  west midlands  dy9 8hn  england   tel. +44 (0)1384 423160  fax +44 (0)1384 423958 / 895051  info@badland.co.uk  www.badland.co.uk    renair antennae ltd.  11-15 chase road  park royal  london nw10 6pt  england  tel: +44 (0)20 8965 3001  fax: +44 (0)20 8965 5773  sales@renair.co.uk  www.renair.co.uk     

 radiometrix ltd., tx1 & rx1 data sheet    page 14   module mounting considerations    the modules may be mounted vertically or bent horizontal to the motherboard. note that the four  components mounted on the underside of the rx1 are relatively fragile ? avoid direct mechanical  contact between these and other parts of the equipment if possible, particularly in situations where  extreme mechanical stresses could routinely occur (as a result of equipment being dropped onto the  floor, etc).    good rf layout practice should be observed. if the connection between module and antenna is more  than about 20mm long use 50 ?  microstrip line or coax or a combination of both. it is desirable (but not  essential) to fill all unused pcb area around the module with ground plane.              variants and ordering information    the tx1 transmitter and rx1 receiver are manufactured in the following variants as standard:      for alarm applications on 173.225mhz:    tx1-173.225-10  transmitter  rx1-173.225-10  receiver      for general applications on 173.250mhz:      tx1-173.250-10  transmitter   rx1-173.250-10  receiver        other variants can be supplied to individual customer requirements at frequencies from 151.300mhz to 173.250mhz  and/or optimised for specific data speeds and formats. however these are subject to minimum order quantity (moq) and  long lead time. please consult the sales department for further information.     some of the non-standard frequencies readily availble. i.e. no moq or long lead time, are as follows:    fre que ncy (mhz )  partnumbe r  type approval  121.500  tx1-121.500-10 / rx1-121.500-10  note 1, 2  151.300  tx1-151.300-10 / rx1-151.300-10  yes, note 2  152.175  tx1-152.175-10 / rx1-152.175-10  yes, note 2  152.500  tx1-152.500-10 / rx1-152.500-10  yes, note 2  152.575  tx1-152.575-10 / rx1-152.575-10  yes, note 2  152.650  tx1-152.650-10 / rx1-152.650-10  yes, note 2  153.812  tx1-152.812-10 / rx1-152.812-10  yes, note 2  161.975  tx1-161.975-10 / rx1-161.975-10  yes, note 2  162.025  tx1-162.025-10 / rx1-162.025-10  yes, note 2  164.525  tx1-164.525-10 / rx1-164.525-10  yes, note 2  173.175  tx1-173.175-10 / rx1-173.175-10  yes, note 2  173.200  tx1-173.200-10 / rx1-173.200-10  yes, note 2    note  1: not approved to etsi standards  2: for specialised application, not for general purpose      e.g: 121.500mhz is an international distress frequency     

 radiometrix ltd., tx1 & rx1 data sheet    page 15   type approval      the tx1 module is type approved to european harmonised standard etsi en 300 220-3 for uk use  within the following categories:      (a)  general applications in the band 173.2-173.35mhz but  excluding  173.225mhz.    (b)  industrial/commercial applications at the same frequencies as category (a).    (c)  fixed/in-building alarm applications at 173.225mhz.    (d)  medical/biological applications (including airborne use for the tracking of birds) in the band 173.7- 174.0mhz.            requirements for conformance to etsi en 300 220-3:      1.  transmitted erp (effective radiated power) must not exceed the limit of 1mw (0dbm) for category  (a) or 10mw (+10dbm) for categories (b), (c) and (d). equipment in category (a) must include a 10db  attenuator between the tx1 rf output pin and the antenna or feed, as specified on page 7 of this  leaflet.    2.  any type of antenna system may be employed provided that the applicable erp limit is not exceeded  - i.e. transmitting antenna structures which exhibit erp gain (such as yagis) are not permitted. see  pages 10-13 of this leaflet for details of suitable antennas.    3.  the module must not be modified or used outside its specification limits.    4. the module may only be used to transmit digital or digitised data. speech and/or music are not  permitted.        breaching any of these conditions will invalidate type approval.   

 radiometrix ltd., tx1 & rx1 data sheet    page 16        

 radiometrix ltd., tx1 & rx1 data sheet    page 17   ce certificate for tx1-151.300-10 and its variants       

 radiometrix ltd., tx1 & rx1 data sheet    page 18   ce certificate for rx1-151.300-10 and its variants       
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			▲Up To 
				Search▲    



		 
	
Price & Availability of TX1-XXXXXX-10 
	[image: ]
	
			


	


	
			
		


				
	
				All Rights Reserved © 
				IC-ON-LINE 2003 - 2022  



	



	
			[Add Bookmark] [Contact 
				Us] [Link exchange] [Privacy policy]
	
				Mirror Sites :  [www.datasheet.hk]   
				[www.maxim4u.com]  [www.ic-on-line.cn] 
				[www.ic-on-line.com] [www.ic-on-line.net] 
				[www.alldatasheet.com.cn] 
				[www.gdcy.com] 
				[www.gdcy.net]





	

	


.
.
.
.
.




		 	We use cookies to deliver the best possible 
	web experience and assist with our advertising efforts. By continuing to use 
	this site, you consent to the use of cookies. For more information on 
	cookies, please take a look at our 
	Privacy Policy.	
	X




 
 























