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Semtech RF Handheld Development System Limitations

The Semtech RF Handheld Devel opment System (“HHDS-ST ) isintended for use by engineersfor the
purpose of evauating thefeas bility of implementing the Radios, Inc. RF modulesin variouswirel essapplica
tions. The user’ senvironment must belimited to use of the devel opment system within an environment which
providesfor adequateisolation of RF emissionswhich might be caused by operation of theHHDS-ST. Infield
testing, the device must not be operated in aresidential areaor any areawhere radio devices might be subject
to harmful ectrical interference. The devel opment system has not been certified for useby the FCC inaccord
with Part 15, ETSI I-ETS 300 220 or I-ETS 300 220- 1 regulations, or other known standards of operation
governing radio emissions. Distribution and sale of the HHDS-ST isintended solely for usein future devel op-
ment of deviceswhich may be subject to FCC regulation, or other authoritiesgoverning radio emisson. HHDS-
ST may not beresold by usersfor any purpose. Accordingly, operation of the HHDS-ST in the devel opment of
future devicesisdeemed within the discretion of the user and the user shall haveall responsbility for any compli-
ancewith any FCC regulation or other authority governing radio emissionsof such development or use, includ-
ing without limitation reducing el ectrical interferenceto legally acceptablelevels. All productsdevel oped by user
must be approved by the FCC or other authority governing radio emission prior to marketing or sale of such
productsand user bearsall responsibility for obtaining the FCC’sprior approval, or approval asneeded from
any other authority governing radio emissions.

HHDS-ST isan experimental device, and Radios, Inc. makes no representation with respect to the adequacy of
theHHDS-ST in devel oping low-power wirel ess datacommuni cations applications or systems, nor for the
adequacy of such design or result. Radios, Inc. doesnot and cannot warrant that the functioning of theHHDS-
ST will beuninterrupted or error-free.

TheHHDS-ST and products based on the technology inthe HHDS-ST operate on shared radio channels.
Radiointerference can occur inany placeat any time, and thusthe communicationslink may not be absolutely
reliable. Productsusingthe HHDS-ST technol ogy must be designed so that aloss of communicationsdueto
radio interference or otherwisewill not endanger either peopleor property and will not causethelossof valu-
abledata. Radios, Inc. assumesno liability for the performance of productswhich are designed or created using
theHHDS-ST. Radios, Inc.’sproductsare not suitablefor usein life-support applications, biological hazard
applications, nuclear control applications, or radioactive aress.



Semtech RF Handheld Development System War ranty

Radios, Inc. warrantssolely to the purchaser that the hardware components of the Semtech RF Handheld
Development System (HHDS-ST) will befreefrom defectsin materialsand workmanship under norma usefor
aperiod of 90 daysfrom the date of shipment by Radios, Inc. Thislimited warranty doesnot extend to any
componentsor circuitswhich have been subjected to modification, misuse, neglect, accident, or improper
installation or application. Radios, Inc.’sentireliability and the purchaser’ ssole and exclusive remedy for the
breach of thisLimited Hardware Warranty shall be, at Radios, Inc.’soption, when accompanied by avalid
receipt, either (i) repair or replacement of the defective componentsor (i) upon return of thedefective HHDS-
ST, refund of the purchase pricepaid for theHHDS-ST. EXCEPT FOR THE LIMITED HARDWARE
WARRANTY SET FORTHABOVE, RADIOS, INC.AND ITSLICENSORSPROVIDE THEHARD-
WAREONAN“ASIS’ BASIS AND WITHOUT WARRANTY OFANY KIND EITHER EXPRESS,
IMPLIED OR STATUTORY, INCLUDINGBUT NOT LIMITED TOTHE IMPLIED WARRANTIES OF
NONINFRINGEMENT, MERCHANTABILITY ORFITNESSFORA PARTICULAR PURPOSE. Some
statesdo not allow the exclusion of implied warranties, so the above exclusion may not apply toyou. This
warranty givesyou specificlegal rightsand you may aso have other rightswhich vary from stateto state.

Limitation of ligbility. INNOEVENT SHALL RADIOS, INC. ORITSSUPPLIERSBE LIABLEFORANY
DAMAGES (WHETHER SPECIAL, INCIDENTAL, CONSEQUENTIAL OROTHERWISE) IN EXCESS
OFTHEPRICEACTUALLY PAID BY YOU TORADIOS, INC. FOR THE HHDS-ST, REGARDLESS
OF UNDERWHAT LEGAL THEORY, TORT, OR CONTRACT SUCH DAMAGESMAY BEALLEGED
(INCLUDING WITHOUT LIMITATION,ANY CLAIMS, DAMAGES, ORLIABILITIESFORLOSSOF
BUSINESS PROFITS, BUSINESSINTERRUPTION, LOSS OF BUSINESS INFORMATION, OR FOR
INJURY TO PERSON OR PROPERTY) ARISING OUT OF THEUSE ORINABILITY TOUSETHE
HHDS-ST, EVEN IFRADIOS, INC. HASBEEN ADVISED OF THE POSSIBILITY OF SUCH DAM-
AGES. BECAUSE SOME STATESDONOTALLOW THE EXCLUSION ORLIMITATION OF LI-
ABILITY FOR CONSEQUENTIAL ORINCIDENTAL DAMAGES, THEABOVELIMITATION MAY
NOTAPPLY TOYOU.



1. Semtech RF Handheld Development System Introduction

1.1 General Description

The Semtech RF Handhel d Devel opment System compri sesthe hardware and firmware resources commonly
used by wirelessdesignersin thedesign and devel opment of wirelessapplications. The Semtech RFHandheld
Development System (HHDS-ST) offersacomprehensivetest suitethat allowsthe developer/designer tovary a
number of electricd firmwareand antennaparametersto facilitate the optimal architecture and topology for the
given application being devel oped.

1.2 Intended User

The Semtech RF Handheld Development System (“HHDS-ST”) isintended for use solely by engineersfor the
purpose of eva uating thefeas bility of implementing the Radios, Inc. RF modulesin variouswire essapplica
tions. The user’sevaluation must belimited to use of the devel opment system within an environment which
providesfor adequateisolation of RF emissionswhich might be caused by operation of theHHDS-ST. Infield
testing, the device must not be operated in aresidential areaor any areawhere radio devices might be subject
to harmful eectrica interference. ThisKit hasnot been certified for use by the FCC in accord with Part 15
ETSI I-ETS 300 220 or I-ETS 300 220-1 regul ations or other known standards of operation governing radio
emissons
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2.2 Getting Sarted

Required Equipment:

HHDS-ST (Semtech RF Handheld Development System)
- Two HHDS-ST development boards (Figure 1)
- Two antennas

- Two 9 volt batteries
- HHDS-ST user’s manual

Setup:

1. Select alocation that lends itself to wireless testing, i.e., line-of-sight with as
few metal objects and RF pathway obstructions as practical.

2. Ensure that dipswitch settings match that required for the modul e being tested.
See page 9 for dipswitch settings. Units are shipped with the radios interfaced to
microcontroller.

3. Insert desired module into socket indicated by “Module Socket” in Figure 1.
4. Install 9 volt battery in holder underneath each devel opment board.

5. Install one monopole antenna per unit into PCB mounted jacks indicated by
“AntennaJack” inFigure 1.

6. Turn power switch to the “ON” position, and you are ready to test.



3 Assembly and HHDS-ST Overview

3.1 Assembly of Handheld Development System

The Semtech Handheld Devel opment System comes assembled in adefault configuration for immediate evalua
tion except for battery and antennainstallations.

3.2 DIP Settings

Dip Switch Configurations
M odule DIP1 DIP2 DIP3 DIP4
MXR-1203 ON OFF |ON =transmit mode [ON = auto-transmit mode
MXR-1205 OFF ON |OFF =receive mode [OFF = standard mode
MXR-1209 ON ON

* - Turning on Dip Switch 4 causes the HHDS- ST to auto-transmit the packet OXAA, OxXAA,
OxAA three times every second.

3.3 Power Supply and Regulation

TheHHDS-ST unitsare power by a9 volt akaline cell and regulated withaMicrel M1C5205-3.3 voltage
regulator. Theboard’'sVCC/VDD istherefore 3.3 volts.



3.4 Microcontroller (MCU) Section

All HHDS-ST’ sare supplied with an M SP430F123 on-board 4 MHz, flash-based, microcontroller (MCU).
TheMCU can bereprogrammed repeatedly with aninexpensive programmer. It comes pre-programmed with
sample codewhich alowsthe user to transmit and receive dataviaUART communication with theinserted
module. Transmit datais sent through the UART to themodule. The modulewill packetizethedataintoasmple
synchronous protocol and will transmit the packet to itsintended receiver. Thereceiver will demodul atethe data
and send thedatato theMCU viathe UART. The samplecodealsoincludesLED activationaswell asa
warbling beep routineto drive the on-board piezo element.

The sample code can bemodifiedinan ASCI| editor and reprogrammed according to the requirements of the

user’sapplication. TheMCU isconnected to the modul € sdatainput and output, transmit/receive switches,
UART, aswell as, three LEDs, two momentary buttons, and apiezo element.

3.5 Antenna Options and I nterfaces

TheHHDS-ST dlowsfor severa different antennatypes such asmonopolewhip, helical, helicaly loaded whips
and others. Thereisoneantennafeed port: direct PCB mount viathe on-board jack. The unitsashipped with
oneor two monopolewhip antennaswhich areinserted directly into theantennajack. (Figure 1)

3.6 Module Section

Thisiswherethemodule chosen for evaluationisinserted. Attention should be given toreference pin 1 cor-
rectly.
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4 Operation Instructions and Guidelines

4.1 Theory of Operation

TheHHDS-ST system employsone RF module. Transmission and reception of wirelessdatais controlled by
Mi Croprocessor.

The devel opment boards ship with an M SP430 microprocessor. After applying power, thewirelesscommunica:
tion can beinitiated by the depression of the blue momentary button (SW2). The datapacket sentisasimple
three byteword preceded by atwo byte preambleto place the comparator threshold of thereceiving modulein
at optimal biasfor reception of thefirst byte of data.

Astherecelving module demodul atesthereceived datafrom the transmitter, the | C' sdataoutput issent to the
MCU for processing. Thesamplefirmwarewill acknowledgeavalid data packet by responding with abeep.

The unitscomewith two monopol e antennas which employ the ground plane of theHHDS-ST board itself asa
reference. The socket the antennas use will also accept other antennaswith diameters between 0.048"-0.064".

4.21/0 Interface

TheHHDS-ST includestwo headers: dataand M SP430 programming. The programming header isfor pro-
gramming themicrocontroller. The dataheader includesthree pins. The oneisconnected to ground. The other
two are connected to the data pins of themodule. The RX/TX-datapinisused for accessing incoming and
outgoing datawhen themoduleis configured to sharethe data pin between receive and transmit. The TX-data
pinisused when the moduleis configured to use separate pinsfor theincoming and outgoing data. Inthiscase,
the RX/TX-data pin would be used to accessthe incoming dataand the TX-data pin would be used for access-
ing outgoing data.

4.3 LED, Piezo and Button Functions
The devel opment system is shipped such that adepression of the blue button (SW2) onthe HHDS-ST will

prompt the transmission of one datapacket. The LED will light a so toindicate that atransmission did indeed
occur. The piezo element inturnisprompted to warble asanindication of avalid reception of one data packet.
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5 Developing Applications
5.1An RF solutionsOverview

TheRadios, Inc. RF modulesaremadefor FM/FSK (Freguency Shift Keyed) for remotewirel essapplications,
employing Semtech RF technology. All RF and | Ftuning isaccomplished automatically within the module, which
eliminatesmanua tuning and reduces production costs. Receiver functionsare completely integrated. Theresult
isahighly reliableyet extremely low cost solution for high volumewirel essapplications. Becausethemoduleisa
truesingle-chipradioreceiver, itisextremely easy to apply, minimizing design and production costs, and im-
proving timeto market.

The Semtech RF solutionsaredirect conversion (Zero-1F) half-duplex datatransceiversfor establishinga
frequency-agile, half-duplex, bi-directional RF link with non-returnto zero datacoding. They areintended for
applicationsinthe433 MHz, 868 MHz, and 915 MHz frequency bandsand use 2-level FSK modulation. Their
ability to operate with 25 kHz channel spacing makesthem compliant with requirementsof ETSI EN300 220-1
aswell asmaking themideal for automatic meter reading and social darms.

Thereceiver section of the Semtech RF solutions convertstheincoming 2-level FSK modulated signal intoa
synchronized bit stream and a so includes alow-noiseamplifier, down-conversion mixers, baseband filters,
baseband amplifiers, and limiters.

Thetransmitter section performsthe modulation of the carrier by aninput baseband datasignal and thetrans-
mission of themodulated signa. Thefregquency synthesizer ismodul ated directly. Themodulated signdl isthen
amplified by the on-chip RF power amplifier. The output power isuser-programmableto one of four possible
values. Thefrequency deviation and thebit ratefor thetransmit signal arethe sameasthose programmed for the
receiver section. User-defined pre-filtering should be enabled to ensure compliance with therequirementsof the
ETSI EN 300 220-1 regarding transmission at 25 kHz channel spacing.

Thefrequency synthesizer generatesthelocal oscillator (L O) signal for thereceiver section aswell asthe FSK
modulated signal for thetransmitter section. The coreof the synthesizer isimplemented withaPLL structure.
Thefrequency isuser-programmable with aminimum frequency resol ution of 500 Hz in the 3 frequency bands:
433 MHz, 868 MHz and 915 MHz.
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5.2 Antenna Design Considerations

Two typesof antennasare normally associated with HHDS-ST applications, (1) quarter-wave monopole, and
(2) helicd (cail). Of these antennatypes, the quarter-wave monopoleispreferred, giving the best range perfor-
mance. Typica SR and SH recelversemploying quarter-wave monopol e antennas generally provide about 100
metersopenfield range. The Radios, Inc. RF modulesare designed to be connected to aquarter-wave mono-
poleantennaat itsinput ANT pin, with no further coupling network, and providethissimilar range. Of course,
themonopole can beafree-standing “wire,” or ametal trace built directly into the pcb. The antennaneed not
beaquarter-wavelength long, but shorter lengthswill reduce range. Although the other two antennatypes,
helical and pcb loop, arelessefficient antennasthan the monopole, they provide cost and/or ergonomic advan-
tages. Thepcbloop antennaisavery inexpensive structureto produce, being built into the pcb. Theonly
requirement isthat therebe enough“room” on the pcb to build asufficiently effectiveantenna. Thisantennahas
thefurther advantagethat it can be hidden fromtheend- user. The primary disadvantageisthat thisisusually
theleast efficient of thethree antennatypes being discussed, with atypical range of 30 meters. Loop antennas
aremore commonly found in transmittersthan receivers. Where the antennamust be hidden, but still berather
efficient, agood choiceisthehelica antenna. Thestructureissmply a®coil ” of wire, inexpensive, and easy to
fabricate. Typica rangefor thistype of antennais60 meters. (Both helical and pcb loop antennasare com-
monly found intransmitter designs, which usually requiresasmall unit with theantennahidden fromthe user.)
Another aspect of antennasel ection, asdefromitseffectivenessat “picking-up” sgna fromthe*ether,” isits
directiondity. Every typeof antennahasitsown signature of energy distributionin the 3-dimensiona spacethat
surroundsit. Thissignatureisgeneraly composed of “ peaks’ and“nulls’; if thetransmit antenna“ peak” is
pointed at therecelving antenna s peak,” then rangeismaximized. However, optimizing thisfor aparticular
application or installationisgenerally not practical. All one candointhese casesischoosethe antennathat
meetsthe other constraints, like cost and form-factor, then test to determineif the system provides adequate
rangeinal therequired directionsand orientations. Unfortunately, much of thiswork isempirical.

Theantennashould be connected as closaly aspossibleto the | C pin, minimizing parasitic inductance between
theantennapad and the pin. (Usea>25mil trace,<200mil long, if possible). The antennacan belocated away
from pin 1 of thedevice, but thisrequiresusing atransmission linefrom theantennato the | C input pinand an
impedance matching coupling circuit. We do not recommend such an approach for userswho lack the neces-
sary RF expertise and test equipment to design transmission line matching networks.

Suitable antennasare crucia to the successthe application. Here are several key pointsto consider in designing
antennasfor your application:

Where possible, the antennashould be placed on the outside of the product. Also, try to placethe antennaon
thetop of the product. If the product is*“body worn”, try to get the antennaaway for the body asfar aspracti-
cd.

Regulatory agenciesprefer antennasthat are permanently fixed to the product. Antennas can be supplied witha
cable, provided anon-standard connector is used to discourage antenna substitution (these connectorsare often
referred to as” Part 15” connectors)
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An antennacan not be placed insdeametal case, asthe casewill shieldit. Also, some plastics (and coatings)
significantly attenuate RF signalsand these material s should not be used for product cases, if theantennaisgoing
to beinsidethecase. Theantennadesignsused inthekit areincluded in the Drawings section of the manual.
Many other antennadesignsare possible, but efficient antennadevel opment requires accessto antennatest
equipment such asavector network analyzer, caibrated test antenna, antennarange, etc. Unlessyou have
accessto thistype of equipment, the use of an antennaconsultant isrecommended. A patch or dot antennacan
be used in some applicationswhere an external antennawould be subject to damage. Thesetypesof antennas
usually haveto be designed on acase-by-casebasis.

5.3 Bandwidth and Data Rate
M odules manufactured to a specific bandwidth or datarate can be requested from Radio, Inc.
5.4 Noise Management

Noisesourcesarefoundinall placesand at al times. So thereal question regarding noise generation and
management isnot | F but: how much, what frequency and at what amplitude. Radioswhich operate under FCC
“Part 15” guidelinesare subject to noiselikeany other receiver. Some noise sources commonly encountered by
wirelessdevel opersare microprocessors, motorsor fans, high frequency logic circuitsamong others. When
thereexist sufficient speed regarding therisetimeand fal time of microprocessor clocks, harmonicscan be
found around critical frequenciesof thereceiver. If the option exists, the designer should choose amicroproces-
sor that hasthe dowest riseand fd | time possiblefor the given application to avoid problematic harmonics
relativeto thereceiver. Switching power supplies, brush-type motorsand other radio unfriendly devicesshould
be avoided around thereceive circuitry. Adequate bypass capacitors, chokes, seriesresistorsand shielding can
be helpful in managing such problems.
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6 Low-power Radios and Regulatory Compliance

6.1 Electromagnetic Compliance

All low-power radio utilizing afrequency 9 Khz or about is subject to el ectromagnetic compliance and
conformance. Often these devices use less than 1 mW or 0 dBm of power, operate shorter distances (1 to
1000 feet) and are s mplein design. These devicesare unlicensed meaning that they may be used without the
end user having to apply for any other type of FCC authorization. Inthat thefrequenciesthesedevicesuse are
shared by millions, one hasto take occupied bandwidth inferenceinto account when determining if thedesired
applicationissuitablefor thisregulatory area

Normally part 15 or low-power radios are used for short-range low-cost applications where human life
or safety are not considerations. Among some of these are remote controls for automotive and home
alarms, garage door openersand simple contact closersamong others. Dataand telemetry isalso another area
where Part 15 devicesareemployed. HHDS-ST isintended to support the design of thesetypes of low-power
wireless gpplications. Most low-power wirel ess systems operate with few interference problems. However,
these systems operate on shared radio channels, so interference can occur at any placeand at any time.

6.2 A Regulatory Overview for The United States

Althoughthe Radios, Inc. RF modulesnormally do not exceed the FCC regul ationsfor unintentional radiation,
thewirelessdevel oper should be aware of the requirementsfor thetransmitter being used.

Non-licensed transmitters operate on a variety of frequencies. They must share these frequencies with
licensed transmitters and are prohibited from causing interference to licensed transmitters.

The Federal Communications Commission (FCC) has rules to limit the potential for harmful
interference to licensed transmitters by low-power, non-licensed transmitters. In its regulations, the
FCC takes into account that different types of products that incorporate |low-power transmitters have
different potentials for causing harmful interference. As aresult, the FCC'’ s regul ations are most
restrictive on products that are most likely to cause harmful interference, and less restrictive on those
that are least likely to cause interference.

Thisoverview isintended to provide a genera understanding of the FCC’ s regulations and policies
applying to products using low-power transmitters. It reflects the current text and interpretations of
the FCC’ sregulations. More detailed information is contained in the regul ations themselves, which
can be found in Part 15 of Title 47 of the Code of Federal Regulations.

Manufacturers and parties selling low-power, non-licensed transmitters, or products containing
low-power, non-licensed transmitters, are strongly encouraged to review the FCC’ sregulations closely.
Recognizing that new uses of low-power transmitters often generate questions that are not directly
addressed in the regulations, we welcome inquiries or requests for specific interpretations.
Occasionally, the FCC proposes changes to its regulations, generally to address industry concerns
and/or as new uses of low-power transmission equipment appear.
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The terms “low-power transmitter,” “low-power, non-licensed transmitter,” and “Part 15 transmitter” all
refer to the same thing: alow-power, non-licensed transmitter that complies with the regulationsin Part
15 of the FCC rules. Part 15 transmitters use very little power, most of them less than a milliwatt. They
are “non-licensed” because their operators are not required to obtain alicense from the FCC to use them.

Although an operator does not have to obtain alicense to use a Part 15 transmitter, the transmitter itself
isrequired to have an FCC authorization before it can be legally marketed in the United States. This
authorization requirement helps ensure that Part 15 transmitters comply with the Commission’ s techni-
cal standards and, thus, are capable of being operated with little potential for causing interference to
authorized radio communications.

If aPart 15 transmitter does cause interference to authorized radio communications, even if the transmit-
ter complieswith al of the technical standards and equipment authorization requirements in the FCC
rules, then its operator will be required to cease operation, at least until the interference problem is
corrected.

Part 15 transmitters receive no regulatory protection from interference.

Changing the antenna on a transmitter can significantly increase, or decrease, the strength of the signal
that is ultimately transmitted. Except for cable locating equipment, the standards in Part 15 are not based
solely on output power but also take into account the antenna characteristics. Thus, alow power trans-
mitter that complies with the technical standardsin Part 15 with a particular antenna attached can exceed
the Part 15 standards if a different antennais attached. Should this happen it could pose a serious inter-
ference problem to authorized radio communications such as emergency, broadcast and air-traffic
control communications.

In order to prevent such interference problems, each Part 15 transmitter must be designed to ensure that
no type of antenna can be used with it other than the one used to demonstrate compliance with the
technical standards. This means that Part 15 transmitters must have permanently attached antennas, or
detachable antennas with unique connectors. A “unique connector” isone that is not of a standard type
found in electronic supply stores.

It is recognized that suppliers of Part 15 transmitters often want their customers to be able to replace an
antennaif it should break. With thisin mind, Part 15 allows transmitters to be designed so that the user
can replace a broken antenna. When thisis done, the replacement antenna must be electrically identical
to the antenna that was used to obtain FCC authorization for the transmitter. The replacement antenna

also must include the unigue connector described above to ensure it is used with the proper transmitter.

Hobbyists, inventors and other parties that design and build Part 15 transmitters with no intention of
ever marketing them may construct and operate up to five such transmitters for their own personal use
without having to obtain FCC equipment authorization. If possible, these transmitters should be tested
for compliance with the Commission’ s rules. If such testing is not practicable, their designers and
builders are required to employ good engineering practices in order to ensure compliance with the
Part 15 standards.

16



Home-built transmitters, like all Part 15 transmitters, are not allowed to cause interference to licensed
radio communications and must accept any interference that they receive. If ahome-built Part 15 trans-
mitter does cause interference to licensed radio communications, the Commission will require its opera-
tor to cease operation until the interference problem is corrected. Furthermore, if the Commission deter-
mines that the operator of such atransmitter has not attempted to ensure compliance with the Part 15
technical standards by employing good engineering practices then that operator may be fined up to
$10,000 for each violation and $75,000 for arepeat or continuing violation.

Operating a prototype of a product that is ultimately intended for market is not considered “ personal
use.” Thus, a party that designs and builds a transmitter with plans to mass produce and market a future
version of it must obtain an experimental license from the FCC in order to operate the transmitter for
any purpose other than testing for compliance with the Part 15 technical standards.

A Part 15 transmitter must be tested and authorized before it may be marketed. There are two ways to
obtain authorization: certification and verification.

The certification procedure requires that tests be performed to measure the levels of radio frequency
energy that are radiated by the device into the open air or conducted by the device onto the power lines.
A description of the measurement facilities of the laboratory where these tests are performed must be on
file with the Commission’s laboratory or must accompany the certification application. After these tests
have been performed, areport must be produced showing the test procedure, the test results, and

some additional information about the device including design drawings. Certified transmitters also are
required to have two labels attached: an FCC ID label and a compliance label. The FCC ID label identi-
fies the FCC equipment authorization file that is associated with the transmitter, and serves as an indica-
tion to consumers that the transmitter has been authorized by the FCC. The compliance label indicates to
consumers that the transmitter was authorized under Part 15 of the FCC rules and that it may not cause,
nor isit protected from, harmful interference. The FCC ID. The FCC ID must be permanently marked
(etched, engraved, indelibly printed, etc.) either directly on the transmitter, or on atag that is perma-
nently affixed (riveted, welded, glued, etc.) to it. The FCC ID label must be readily visible to the
purchaser at the time of purchase.

The FCC ID isastring of 4 to 17 characters. It may contain any combination of capital letters, numbers,
or the dash/hyphen character. Characters 4 through 17 may be designated, as desired, by the applicant.
The first three characters, however, are the “ grantee code,” a code assigned by the FCC to each particu-
lar applicant (grantee). Any application filed with the FCC must have an FCC ID that begins with an
assigned grantee code.

The Grantee Code. To obtain a code, new applicants must send in aletter stating the applicant’s name
and address and requesting a grantee code. This letter must be accompanied by a completed “Fee Advice
Form” (FCC Form 159), and a $45 processing fee.

The Compliance Label. The applicant for agrant of certification is responsible for having the compli-
ance label produced and for having it affixed to each device that is marketed or imported. The wording
for the compliance label isin Part 15, and may be included on the same label asthe FCC ID, if desired.
The compliance label and FCC ID label may not be attached to any devices until agrant of certification
has been obtained for the devices.
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Oncethereport demonstrating compliance with thetechnica standards has been compl eted, and the compli-
ancelabel and FCCID label have been designed, the party wishing to get thetransmitter certified (it can be
anyone) must fileacopy of thereport, an* Application for Equipment Authorization” (FCC Form 731) and an
$845 application fee, withthe FCC.

After the application is submitted, the FCC’ s lab will review the report and may or may not request a
sample of the transmitter to test. If the application is complete and accurate, and any tests performed by
the FCC’ slab confirm that the transmitter is compliant, the FCC will then issue a grant of certification
for the transmitter. Marketing of the transmitter may begin after the applicant has received a copy of this
grant.

Typically, 90% of the applications for certification that the FCC receives are processed within 30 calen-
dar days. Thistime frame may increase due to incomplete applications and pre-grant sampling, if deter-
mined to be necessary.

The verification procedure requires that tests be performed on the transmitter to be authorized using a
laboratory that has calibrated its test site or, if the transmitter isincapable of being tested at alaboratory,
at the installation site. These tests measure the levels of radio frequency energy that are radiated by the
transmitter into the open air or conducted by the transmitter onto the power lines. After these tests are
performed, areport must be produced showing the test procedure, the test results, and some additional
information about the transmitter including design drawings.

Once the report is completed, the manufacturer (or importer for an imported device) isrequired to keep a
copy of it on file as evidence that the transmitter meets the technical standards in Part 15. The manufac-
turer (importer) must be able to produce this report on short notice should the FCC ever request it.

The manufacturer (or importer) isresponsible for having the compliance label produced, and for having
it affixed to each transmitter that is marketed or imported. Verified transmitters must be uniquely identi-
fied with a brand name and/or model number that cannot be confused with other, electrically different
transmitterson the market. However, they may not belabelled withan FCC ID or inamanner that could be
confusedwithan FCCID.

Once the report showing compliance is in the manufacturer’s (or importer’s) files and the compliance
label has been attached to the transmitter, marketing of the transmitter may begin. There is no filing
with the FCC required for verified equipment.

Any equipment that connects to the public switched tel ephone network, such as a cordless telephone, is

also subject to regulationsin Part 68 of the FCC Rules and must be registered by the FCC prior to
marketing. Therulesin Part 68 are designed to protect against harm to the tel ephone network.
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7. Schematic
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8. FAQ’s
9. Support

Radios, Inc.

2100 Harvard Drive

North Wales, PA 19454
215-362-1899

| nformation@radiosinc.com
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