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Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: October 10, 2005

DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
X1TXM Spektrum DSM X1

Manufacturer:
Horizon Hobby, Inc.
1657 Country Club Dr.,
Milpitas, CA 95035

Tested to applicable standards:

Industry Canada RSS-Gen Issue 1

RSS 210 Issue 6 “Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category | Equipment”

Measurement Facility Description Filed With Department of Industry:

Departmental Acknowledgement Number: 1C2845 SV 2 Dated August 16, 2007

| declare that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above mentioned departmental standards (through the use of ANSI C63.4: 2003
as referenced by FCC Part 15 and by section 1.0 of RSS-212, Issue 1, “Test Facilitiesand Test

Methods for Radio Equipment” / RSS-Gen Issue 1); and that the equipment performed in accordance

with the data submitted in this report.

Signature
Name
Title

Company
Address

Date:

22 a2 74,

Mark Briggs

Principa Engineer
Elliott Laboratories Inc.
684 W. Maude Ave
Sunnyvae, CA 94086
USA
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 10, 2005

SCOPE

An dectromagnetic emissons test has been performed on the Horizon Hobby, Inc  modd
XITXM Spektrum DSM X1 pursuant to the following rules
Industry Canada RSS-Gen Issue 1
RSS 210 Issue 6 “Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category | Equipment”
FCC Part 15, Subpart C requirements for DTS devices

Conducted and radiated emissions cata has been collected, reduced, and analyzed within this
report in accordance with measurement guideines set forth in the following reference standards
and as outlined in Elliott Laboratories test procedures.

ANS| C63.4:2003

RSS-212 Issue 1 Test Facilities and Test Methods for Radio Equipment

Find sysem data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, orientation of power and 1/O cabling, antenna search height, and antenna
polarization.

Every practicd effort was made to perform an impartial test using appropriate test equipment of
known cdibration. All pertinent factors have been applied to reach the determination of
compliance.

The test results recorded herein are based on a single type test of the Horizon Hobby, Inc
model X1TXM Spektrum DSM X1 and therefore apply only to the tested sample. The sample
was selected and prepared by Paul Beard of Horizon Hobby, Inc.

OBJECTIVE

The primary objective of the manufacturer is compliance with Subpart C of Part 15 of FCC
Rules and RSS-210 Issue 6 for license-exempt low power devices for the radiated and
conducted emissions of intentiona radiators. Certification of these devices is required as a
prerequisite to marketing as defined in Part 2 the FCC Rules and in RSS-Gen issue 1.

Certification is a procedure where the manufacturer submits test data and technica information
to a certification body and receives a certificate or grant of equipment authorization upon
successful completion of the certification body’s review of the submitted documents. Once the
equipment authorization has been obtained, the label indicating compliance must be attached to
al identical units, which are subsequently manufactured.

Maintenance of compliance is the responghility of the manufacturer. Any modification of the
product which may result in increased emissions should be checked to ensure compliance has
been maintained (i.e., printed circuit board layout changes, different line filter, different power
supply, harnessing or 1/0 cable changes, etc.).
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Elliott Laboratories, Inc. -- EMC Department Test Report
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SUMMARY OF RESULTS
DIGITAL TRANSMISSION SYSTEMS (2400 — 2483.5MHz)
FCC Part 15 RSS - Measured Value/ - .
Reference Reference Description Comments Limit / Requirement Result
RSS210 - . Systems uses DSSS ) :
15.247(a) A8.2 Digital Modulation techniques Complies
15247 (3) (2) ig‘szz(ll‘)) 6dB Bandwidth | Greater than 900kHz >500kHZ Complies
20dB Bandwidth 1.52 MHz . .
RSP100 99% Bandwidth 130 MHz Information only Complies
16.7 dBm o
RSS210 Output Power 1Waitt, EIRP limited .
15.247 (b) (3) o (0.047 Watts) ' Complies
A82(4) (multipoint systems) EIRP = 0.07 W e to 4 Watts.
RSS 210 Power Spectral ;
15.247(d) A82(2) Density 3.39dBm/3KHz 8dBm/3kHz Complies
All spurious
Antenna Port P
15.247(c) RSS210 Spurious Emissions emissions more than <-20dBc Complies
A85 30MHz — 25 GH 20dB below
Z= z fundamental signal
Radiated Spurious 52.8dBuV/m 15.207 in restricted .
15i§427ég) / Ri882510 Emissions (437.0uvim) @ bands, all others (éolmzﬁ)zllg
' ' 30MHz - 25 GHz 2483.5MHz <-20dBc '
Note 1. EIRP caculated usng antennagain of 2 dBi
GENERAL REQUIREMENTS APPLICABLE TO ALL BANDS
FCC Part 15 RSS 210 Description Measured Value/ Limit/ Result
Section Section P Comments Regquirement (margin)
15.203 - RF Connector Unique connector Unique Conplies
connector
N/A RS782G3EN Receiver spurious 30.6dBuvV/m @ Refer to Complies
- emissions 798.828MHz standard (-15.4dB)
Tablel
All signals more than
RSSGEN AC Conducted 15dB below the average Refer to .
15207 Table2 Emissions limit when measured with standard Complies
apeak detector
Refer to MPE
o - Refer to OET 65
15.247 (b) (5) RF Exposure calculationsin Exhibit 11, ' :
sa07(H) | o102 Requirements RSS 102 declarationand | CCPatland | Complies
RSS 102
User Manual statements.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 10, 2005

MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissons test results be included in the report. The measurement uncertainties given below are
based on a 95% confidence level and were calculated in accordance with UKAS document

LAB 34.
Measurement Type Frequency Range Cdculated Uncertainty
(MHz2) (dB)
Conducted Emissions 0.15t0 30 +24
Radiated Emissions 30to 1000 +3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 10, 2005

EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL

The Horizon Hobby, Inc modd X1TXM Spektrum DSM X1 is a 2.4GHz DSSS transceiver
module which is designed for model arcraft control and telemetry. Normadly, the EUT would
be placed on a tabletop during operation. The EUT was, therefore, treated as tabletop
equipment during testing to Smulate the end-user environment. The eectricd rating of the 9.6V
DC 300mA.

The sample was received on October 6, 2005 and tested on October 6 and October 10, 2005.
The EUT conssted of the following component(s):

Manufacturer Model Description Serid Number FCCID
Horizon Hobby | X1TXM 2.4GHz DSSS PFB101005 | BRWDSMTX10
Transceiver Module

ENCLOSURE

The EUT does not have an enclosure as it is designed to be ingalled within the enclosure of a
hogt system.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with the emisson
specifications.

SUPPORT EQUIPMENT

The X1TXM module was tested as a module. To support testing and to provide the device
with power the module was mounted onto a remote control type of device, conssting of afully
plagtic enclosure. The circuit board of the module was fully exposed during testing as required
for modular approvals.

An AC-DC adapter was used for AC conducted emissions measurements.

EUT INTERFACE PORTS

The 1/O cabling configuration during emissons testing was as follows:
Port Connected To Cable(s)
Description | Shielded or Unshielded | Length(m)
None
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EUT OPERATION DURING TESTING

The X1TXM module was configured to continuoudy transmit on asingle channd (top, center or
bottom) for transmit-mode tests and for AC conducted emissions measurements (center channel
only — changing the operating frequency had no effect on the AC emissions). For receive mode
tests the device was configured to continuoudly receive on the center channdl.

ANTENNA REQUIREMENTS

The EUT antenna is a 2dBi Folded dipole. The antenna connects to the EUT via a non
standard micro-coax, thereby meeting the requirements of FCC 15.203.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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TEST SITE

GENERAL INFORMATION

Find test measurements were taken on October 6 and October 10, 2005 a the Elliott
Laboratories Open Area Test Site #2 located a 684 West Maude Avenue, Sunnyvale,

Cdifornia. The test dte contains separate areas for radiated and conducted emissions testing.
Pursuant to section 2.948 of the Rules, congtruction, cdibration, and equipment data has been
filed with the Federd Communications Commission. In accordance with Industry Canada rules
detailed in RSS 210 Issue 5 and RSS-212, congtruction, cdibration, and equipment data for the
test Stes have been filed with the Federd Communications Commission.

The FCC recommends that ambient noise a the test Site be a least 6 dB below the dlowable
limits. Ambient levels ae below this requirement with the exception of predictable loca TV,
radio, and mobile communications traffic. The test Site contains separate areas for radiated and
conducted emissions testing. Consderable engineering effort has been expended to ensure that
the facilities conform to al pertinent FCC requirements.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissons testing is peformed in conformance with ANS C63.4:2003.
Messurements are made with the EUT connected to the public power network trough a
nomina, sandardized RF impedance, which is provided by a line impedance sabilization
network, known asaLISN. A LISN isinserted in series with each current-carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shielded enclosure are not
suitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment. The test Ste is maintained free of conductive objects within the
CISPR defined dliptica areaincorporated in ANS C63.4:2003 guidelines.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI recaver as specified in CISPR 16-1 is usad for emissons measurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers dlow both ease of measurement and high accuracy to be achieved. The receivers
have Peak, Average, and CISPR (Quas-pesk) detectors built into their design so no externd
adapters are necessary. The receiver automaticaly sets the required bandwidth for the CISPR
detector used during measurements.

For measurements above the frequency range of the receivers, a spectrum anayzer is utilized
because it provides vishility of the entire goectrum dong with the precison and versdility
required to support engineering anadyss. Average measurements above 1000MHz are
performed on the spectrum andyzer usng the linear-average method with a resolution
bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde and Schwarz EZM Spectrum Monitor/Controller or contain
an internal Spectrum Monitor/Controller to view and convert the recelver measurements to the
field strength a an antenna or voltage developed at the LISN measurement port, which is then
compared directly with the appropriate specification limit. This provides faster, more accurate
readings by performing the conversons described under Sample Caculations within the Test
Procedures section of this report. Results are printed in a graphic and/or tabular format, as
gppropriate. A personal computer is used to record al measurements made with the receivers.

The Spectrum Monitor provides a visud display of the sgna being measured. In addition, the
controller or a persond computer run automated data collection programs which control the
recavers. This provides added accuracy since al ste correction factors, such as cable loss and
antenna factors are added autometicaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used dso contains a 250 uH CISPR adapter. This network
provides for cdlibrated radio frequency noise measurements by the design of the internd low
pass and high pass filters on the EUT and measurement ports, respectively.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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POWER METER

A power meter and peak power sensor are used for dl direct output power measurements from
transmitters as they provide a broadband indication of the power output.

FILTERS/ATTENUATORS

Externd filters and precision attenuators are often connected between the receiving antenna or
LISN and the recaiver. This diminates saturation effects and non-linear gperation due to high
amplitude trandent events.

ANTENNAS

A biconica antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antennaiis utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the entire ) to 1000 MHz range for precison measurements of field strength. Above
1000 MHz, a horn antennais used. The antenna cdibration factors are included in Ste factors
programmed into the test receivers.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated eectric fiedd strength are mounted on a non-
conductive antenna mast equipped with a motor-drive to vary the antenna height.

ANS C63.4:2003 specifies that the test height above ground for table mounted devices shall

be 80 centimeters. Floor mounted equipment shall be placed on the ground plane if the device
is normdly used on a conductive floor or separated from the ground plane by insulating materid

from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
measurements, the EUT is podtioned on a motorized turntable in conformance with this
requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufecturer's specifications.  All antennas are cdibrated at regular intervas with
respect to tuned haf-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables smulate the worst case orientation that
can be expected from atypica indalation, so far as practicable. To this end, the postion of the
unit and associated cabling is varied within the guiddines of ANSI C63.4:2003 , and the worst
case orientation is used for final measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in length near
the center of the cord. Prdiminary measurements are made to determine the highest amplitude
emisson relative to the specification limit for dl the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A finad pesk mode
scan is then performed in the position and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases aswdl. A preliminary scan of
emissonsis conducted in which dl sgnificant EUT frequencies are identified with the sysem ina
nomina configuration. At least two scans are performed from 30 MHz up to the frequency
required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticaly while the one or more of these is with the antenna polarized horizontaly.
During the prdiminary scans, the EUT s rotated through 360°, the antenna height is varied and
cable pogtions are varied to determine the highest emisson rdative to the limit.

A spesker is provided in the receiver to ad in discriminating between EUT and ambient
emissons. Other methods used during the preliminary scan for EUT emissions involve scanning
with near field magnetic loops, monitoring 1/0 cables with RF current clamps, and cycling
power to the EUT.

Fnd maximization is a phase in which the highest amplitude emissons identified in the spectra
search are viewed while the EUT azimuth angle is varied from O to 360 degrees rdative to the
recaving antenna.  The azimuth which results in the highest emisson is then maintained while
varying the antenna height from one to four meters. The result is the identification of the highest
amplitude for each of the highest peeks. Each recorded leve is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gain. Emissions which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements are performed with the antenna port of the EUT connected to either the
power meter or spectrum anayzer via a suitable attenuator and/or filter. These are used to
ensure that the front end of the measurement instrument is not overloaded by the fundamenta
transmisson.

Measurement bandwidths (video and resolution) are set in accordance with FCC procedures
for the type of radio being tested.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissons are given in units of microvolts, and the limits for radiated
emissons are given in units of microvolts per meter a a ecified test digance. Data is
measured in the logarithmic form of decibels relative to one microvolt, or dB microvolts (dBuV).
For radiated emissions, the measured data is converted to the field strength at the antennaiin dB
microvolts per meter (dBuV/m). The results are then converted to the linear forms of uv and
uV/m for comparison to published specifications.

For reference, converting the specification limits from linear to decibe form is accomplished by
taking the base ten logarithm, then multiplying by 20. These limits in both linear and logarithmic
form are asfollows.

CONDUCTED EMISSIONS SPECIFICATION LIMITS: FCC 15.207; FCC 15.107(a), RSS GEN
The table below shows the limits for the emissons on the AC power line from an intentiona

radiator and areceiver.
Frequency Avgrage Quag Peak
(MH2) Limit Limit
(dBuv) (dBuVv)
Linear decrease on Linear decrease on

0.150 to 0.500 logarithmic frequency axis | logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0
5.000 to 30.000 50.0 60.0
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GENERAL RADIATED EMISSIONS SPECIFICATION LIMITS
The table below shows the limits for the spurious emissions from transmitters that fdl in
restricted bands' (with the exception of transmitters operating under FCC Part 15 Subpart D)
and the limits for dl emissons for alow power device operating under the generd rules of RSS
210, FCC Part 15 Subpart C.

Frgq;g"ecy Limit Limit

(MH2) (uW/m) (dBuv/m @ 3m)
0.009-0.490 | 2400/Fy , @ 300m | 67.6-20*logy o(Fk ) @ 300m
0.490-1.705 | 24000/FkpH; @ 30m | 87.6-20%10g10(Fk 4 @ 30m
1.705to0 30 30 @ 30m 29.5 @ 30m

30to 88 100 @ 3m 40 @ 3m

8810 216 150 @ 3m 435 @ 3m

21610 960 200 @ 3m 46.0 @ 3m

Above 960 500 @ 3m 54.0 @ 3m

RECEIVER SPURIOUS EMISSIONS SPECIFICATION LIMITS
The table bdow shows the limits for emissons from the recever as detalled in FCC Part
15.109, RSS 210 table 2, RSS GEN table 1.

el Limit Limit
(MH2) (W/m @ 3m) (dBuv/m @ 3m)
3010 88 100 40

8810 216 150 435

216 t0 960 200 46.0

Above 960 500 54.0

! The restricted bands are detailed in FCC 15.203, RSS 210 Table 1 and RSS 310 Table 2
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OUTPUT POWER LIMITS - DIGITAL TRANSMISSION SYSTEMS

The table below shows the limits for output power and output power dengity. Where the signd
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectral
dengty limit plus 10 times the log of the bandwidth (in MHz2).

Operatl(nl\i] HF;()aquency Output Power Power Spectra Density
902 — 928 1 Wait (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Waitt (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Wait (30 dBm) 8 dBm/3kHz

The maximum permitted output power is reduced by 1dB for every dB the antennagain
exceeds 6dBI. Fixed point-to-point goplications using the 5725 — 5850 MHz band are not
subject to this restriction.

TRANSMIT MODE SPURIOUS RADIATED EMISSIONS LIMITS — FHSS and DTS SYSTEMS

The limits for unwanted (spurious) emissions from the trangmitter faling in the restricted bands
are those specified in the generd limits sections of FCC Part 15 and RSS 210. All other
unwanted (spurious) emissons shdl be at lesst 200B below the leve of the highest in-band
sgnd level (30dB if the power is measured using the sample detector/power averaging method).

SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissons specification limit (decibel
form) asfollows

R-S=M

where:

R = Recaiver Reading in dBuV

S = Spedficaion Limit in dBuvV

M = Margin to Specification in +/- dB
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Recealver readings are compared directly to the specification limit (decibel form). The receiver
internally corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actud signd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxia connector to the
field strength at the antenna eements.

A distance factor, when used for dectric field measurements above 30MHz, is caculated by

usng the following formula
Fd = 20*LOG10 (DnyDs)
where:
Fq = Disgtance FactorindB

Dm = Measurement Distance in meters

Ds = Specificaion Digancein meters

For dectric field measurements below 30MHz the extrgpolation factor is either determined by
making measurements at multiple distances or atheoretica vaue is cadculated using the formula:

Fq = 40*LOG10 (DnyDs)
Measurement Distance is the distance at which the measurements were taken and Specification
Digtance is the distance at which the goecification limits are based. The antenna factor converts

the voltage at the antenna coaxia connector to the field strength at the antenna ements.

The margin of agiven emisson peek raive to the limit is caculated asfollows

Re = R + Fg

M =Rc- Ls

where:
Rr = Recaver ReadingindBuV/m
Fqg = DisgtanceFactorindB
Rc = Corrected Readingin dBuvV/m
Ls = Spedfication LimitindBuV/m
M = MaginindB Rdativeto Spec

File R61491 Page 17 of 29 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 10, 2005

SAMPLE CALCULATIONS - FIELD STRENGTH TO EIRP CONVERSION

Where the radiated dectric fidld strength is expressed in terms of the equivalent isotropic
radiated power (eirp), or where afield strength measurement of output power is madein lieu of
adirect measurement, the following formulais used to convert between eirp and fied strength at
adigtance of 3m from the equipment under test:

E =1000000v 30 P microvolts per meter
3
where Pisthe erp (Waitts)
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EXHIBIT 1: Test Configuration Photographs

Separate Document
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EXHIBIT 2: Proposed FCC ID Label & Label Location

Separate Document
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EXHIBIT 3: Detailed Photographs
of Horizon Hobby, Inc. Model X1TXM Spektrum DSM X1Construction

Separate Document
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EXHIBIT 4: Operator's Manual
for Horizon Hobby, Inc. Model X1TXM Spektrum DSM X1

Separate Document
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EXHIBIT 5: Block Diagram
of Horizon Hobby, Inc. Model X1TXM Spektrum DSM X1

Separate Document
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EXHIBIT 6: Schematic Diagrams
for Horizon Hobby, Inc. Model X1TXM Spektrum DSM X1

Separate Document
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EXHIBIT 7: Theory of Operation
for Horizon Hobby, Inc. Model X1TXM Spektrum DSM X1

Separate Document
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EXHIBIT 8: RF Exposure Information

Separate Document
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EXHIBIT 9: Modular Approval Requirements

Separate Document
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EXHIBIT 10: Test Equipment Calibration Data
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Engineer: Mehran Birgani

Manufacturer Description Model # Asset# Cal Due
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 30-Mar-07
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332 23-May-06
Hewlett Packard (Es'ﬁos)pec”um Analyzer 9kHz - 40 GHz, Fremont  goe) e (a41050) 1393 26-Oct-05
EMCO Horn antenna, D. Ridge 1-18GHz (SA40 system 3115 1142 11-Jun-06
antenna)30Hz sunnyvale
Microwave EMI test system head (includes W1 - .
Hewlett Packard W4, Asset 1143 and 1144) 84125C 1145 07-Sep-06
EMCO Horn antenna, 18-26.5 GHz (SA40 30Hz) 3160-09 (84125C) 1150 12-Sep-06
Hewlett Packard High Pass filter, 3.5GHz P/N 84300-80038 1157 28-Apr-06
PSD and 99% Bandwidth, 31-Oct-05
Engineer: Rafael Varelas
Manufacturer Description Model # Asset# Cal Due
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  17-Dec-05
Conducted Emissions - AC Power Ports, 31-Oct-05
Engineer: Rafael Varelas
Manufacturer Description Model # Asset # Cal Due
Elliott Laboratories FCC / CISPR LISN LISN-3, OATS 304  08-Jul-06
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  17-Dec-05
Rohde& Schwarz Pulse Limiter ESH3 z2 1398 11-Feb-06

File: T61435.xls Test Equipment (Emissions)
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EXHIBIT 11: Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND

MEASUREMENT DATA
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@EHIOtt EMC Test Data

Client: Horizon Hobby, Inc. Job Number:

J61376

Model: X1TXM Spedtrum DSM X1 module Test-Log Number:

T61435

Project Manager:

Ezther Zhu

Contact: Paul Beard

Emissions Spec: FCC 15.247 Class:

Immunity Spec: |- Environment:

EMC Test Data

For The

Horizon Hobby, Inc.
Model

X1TXM Spedtrum DSM X1 module

Date of Last Test: 10/31/2005

T-Log: T61435.xls, Rev 0.1 Cover
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%Ellott

EMC Test Data

Client: Horizon Hobby, Inc. Job Number: J61376
Model: | X1TXM Spedtrum DSM X1 module Test-Log Number: 761435
Project Manager: Ezther Zhu
Contact: |Paul Beard
Emissions Spec: FCC 15.247 Class:
Immunity Spec: |- Environment:

EUT INFORMATION

General Description
The EUT is a 2.4GHz DSSS transceiver module which is designed for model aircraft control and telemetry. Normally, the EUT
would be placed on a table top during operation. The EUT was, therefore, treated as table-top equipment during testing to
simulate the end-user environment. The electrical rating of the 9.6V DC 300mA.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Horizon Hobby X1TXM 2.4GHz DSSS PFB101005 BRWDSMTX10

EUT Antenna (Intentional Radiators Only)

The EUT antenna is a 2dBi Folded dipole.
The antenna connects to the EUT via a non-standard micro-coax, thereby meeting the requirements of FCC 15.203.

EUT Enclosure

The EUT does not have an enclosure as it is designed to be installed within the enclosure of a host computer.

Modification History

Mod. #

Test

Date

Modification

1

None

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T61435.xls, Rev 0.1

EUT Description

Page 2 of 21




@‘E]ll[}tt EMC Test Data

Client: Horizon Hobby, Inc. Job Number: J61376

Model: X1TXM Spedtrum DSM X1 module T-Log Number: 761435
Project Manager: |Ezther Zhu

Contact: Paul Beard
Emissions Spec: FCC 15.247 Class: -

Immunity Spec: - Environment: -

Test Configuration #1

Local Support Equipment

Manufacturer Model Description Serial Number FCCID
JR XP9303 9# RC Unit 1953706 N/A
SPEKTRUM SPM7101 AC-DC Adapter - N/A

JR RC unit was used as atest fixture to provide the module with power and control signals during testing.
AC adapter used for conducted emissions measurements. An external battery pack was used for radiated emissions.

Remote Support Equipment

Manufacturer Model Description Serial Number FCCID

None

Interface Cabling and Ports

Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)

None

EUT Operation During Emissions Tests
The X1TXM module was configured to continuously transmit on a single channel (top, center or bottom) for transmit-mode
tests. For receive mode tests the device was configured to continuously receive on the center channel.

T-Log: T61435.xls, Rev 0.1 Test Configuration #1 Page 3 of 21
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EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376
T-Log Number:| 761435
Model: X1TXM Spedtrum DSM X1 I
ode Spedirum DS module Account Manager: Ezther Zhu

Contact: Paul Beard

Spec:| FCC 15.247

Class: -

Test Specifics
Objective

Conducted Emissions - Power Ports

Date of Test: 10/31/2005
Test Engineer: Rafael Varelas
Test Location: SVOATS #2

General Test Configuration
The EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.

Config. Used: 1
Config Change: None

EUT Voltage: 120V/60Hz

_ The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Ambient Conditions: Temperature: 18 °C
Rel. Humidity: 52 %
Summary of Results
Run # Test Performed Limit Result Margin
1 CE, AC Power,120V/60Hz 15.209 Pass | > 15dB below the limit

Modifications Made During Testing:

No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T61435.xls

AC CE 31-Oct-05
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ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376
T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard
Spec: FCC 15.247 Class: -

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz

Rumn #1: Line

70.0-
£5.0 -
£0.0 -

o 55.0-

o |

$ 50.0- |'

& 45.0-

2

= 40.0-

=

I 35.0-

50.0-

25.0-

20.0-) o

0.15 1.00 10,00 30,00
Frequency (MHz)

Fun #1:MNeutral

70.0-
65.0-
60.0-
55.0-

SD.D—\ |
45.0-
40.0-
35.0-
30.0-
EE-D‘WMMMWMMMW
20,0}

. . Vo ' ' N . |
0,150 1.000 10,000 30,000
Frequency (MHz)

Amplitude (dBuY)

T61435.xls AC CE 31-Oct-05 Page 5 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435

Model: X1TXM Spedtrum DSM X1 I
ode Spedirum DS module Account Manager: Ezther Zhu

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 10/6/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS# 2 EUT Voltage: 10Vdc

General Test Configuration
The EUT was located on the turntable for radiated spurious emissions testing.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 18 °C
Rel. Humidity: 35 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
. . . 52.8dBuV/m
Radiated Spurious Emissions, | FCC Part 15.209 /
fa-c 30 - 26,000 MHz 15.247( c) Pass (437.0uVIm) @

' ' 2483.5MHz (-1.2dB)
1d RE P°3ré?p;g%‘ﬁﬁ"|‘_:§s'°”5' "~ :Zi;(‘r’jog " | Pass | Alemissions <-20dBc
2 6dB Bandwidth 15.247(a) Pass >900kHz
3 Output Power 15.247(b) Pass 16.7dBm
4 Power Spectral Density (PSD) 15.247(d) Pass 3.39dBm/3kHz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T61435.xls DTS Tests 06-Oct-05 Page 6 of 21



%Elliott

EMC Test Data

Client;

Horizon Hobby, Inc.

Job Number: J61376

T-

Log Number: T61435

I 1
2365 Z370 2375

I I
2380 2335

1 I I 1 I 1
2390 2395 2400 24053 2410 2415

Frequency (MHz)

Model: X1TXM Spedtrum DSM X1 I
ode Spedtrum DS module Account Manager: Ezther Zhu
Contact: Paul Beard
Spec: FCC 15.247 Class: N/A
Run #1a: Radiated Spurious Emissions, 1000 - 25,000 MHz. Low Channel @ 2402 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz.
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
Standing
2401.648 | 115.7 V PK 63 1.1 |RB=VB=1MHz
2401.648 | 113.9 V AVG 63 1.1 |RB=1MHz, VB = 10Hz
2401.648 | 106.6 H PK 100 1.1 |RB=VB=1MHz
2401.648 | 104.8 H AVG 100 1.1 |RB=1MHz, VB = 10Hz
Laying flat
2401.700 | 106.4 V PK 331 1.0 |RB=VB=1MHz
2401.700 | 104.5 V AVG 331 1.0 |RB=1MHz, VB = 10Hz
2401.813 | 115.6 H PK 193 20 |[RB=VB=1MHz
2401.813 | 113.7 H AVG 193 20 |RB=1MHz, VB = 10Hz
On its side
2401.708 | 1155 H PK 139 1.5 |RB=VB=1MHz
2401.708 | 113.6 H AVG 139 1.5 |RB=1MHz, VB = 10Hz
2402.038 [ 103.1 V PK 276 1.0 |RB=VB=1MHz
2402.038 | 101.4 V AVG 276 1.0 |RB=1MHz, VB = 10Hz
20.0- ;'-‘«nalyzer Settings
HP&595ER
10.0-
CF: 2390.0 MHz
0.0- SPAN:S0.0 MHz
RE 1.0 MHz
YE 1.0 MHz
= Cioo- Detector POS
P ALt 30
-20.0- RL Cffset 0,80
Sweep Time 20,0ms
0.0 - Fef Lvl: 18, 00DEM
Zomments
-40,0-
-50.0-

Cursor 1 23ga.81f -40.53 =&l Delta Freq. 13.5 MHz E]]i
Cursor 2 zanzze 1628 @B | Delta smplitude 5681 Ott
T61435.xls DTS Tests 06-Oct-05
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%Elliott

EMC Test Data

Client:|Horizon Hobby, Inc. Job Number:| J61376
T-Log Number: T61435
Model: X1TXM Spedtrum DSM X1 module g
Account Manager: Ezther Zhu
Contact: Paul Beard
Spec: FCC 15.247 Class: N/A
20.0- ;'-‘mal'g.rzer Settings
HPSS95EM
10.0-
CF: 2390,0 MHz
0.0- SPAM:E0.0 MHz
RE 1.0 MHz
-lo.0- ¥E 10 Hz
= Detector POS
= -20.0- AkE 30
FL Offset 0,80
-30.0- Sweep Time 15.0s
Ref Lyl 16,0008M
-40,0-
Cormments
-B0.0 -
P S— =
-60.0- 1 | 1 | | | | | | |
2365 2370 2375 2330 2355 2390 2395 2400 2405 2410 2415
Freguency (MHz)
Cursor 1 23831 sz.1 = & Delta Freq.  13.5 MHz E]]i
cusorz  z4ot.7s 1471 @SB | peita amplitude  66.82 Ott

Delta Marker - Peak 56.81 dB Delta between highest in-band and highest
Delta Marker - Average 66.82 dB
Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

2390.000 481 v 54.0 -5.9 Avg -

2390.000 589] v 74.0 -15.1 Pk
Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.

T61435.xls

DTS Tests 06-Oct-05
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ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A

Other Spurious Emissions
OATS measurements at 3 meters

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters

4803.69 52.8 H 54.0 -1.2 Avg 178 1.0

4803.63 49.9 \ 54.0 -4.2 Avg 167 1.0

4803.69 60.4 H 74.0 -13.6 Pk 178 1.0

4803.63 58.2 \ 74.0 -15.8 Pk 167 1.0

7205.00 35.0 \ 54.0 -19.0 Avg 180 1.0 |Note 2

7205.00 32.0 H 54.0 -22.0 AVG 180 1.0  [Note 2

7205.00 39.0 H 74.0 -35.0 PK 180 1.0 |Note 2

7205.00 38.0 \ 74.0 -36.0 Pk 180 1.0 [Note 2

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note - e level of the fundamental.

Note 2:  |The signal does not fall in a restricted band, but the more stirngent limits of 15.209 were applied.

Run #1b: Radiated Spurious Emissions, 1000 - 25,000 MHz. Center Channel @ 2441 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz.
Standing

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

2442.260 | 99.0 H PK 143 1.3 |RB=VB=1MHz
2442260 | 96.9 H - - AVG 143 1.3 |RB=1MHz VB = 10Hz
2442320 | 1157 \ - - PK 294 1.0 |RB=VB=1MHz
2442320 | 1138 \ - - AVG 294 1.0 |RB=1MHz VB = 10Hz

Laying flat
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
2441810 | 105.2 v - - PK 135 1.0 |RB=VB=1MHz
2441.810 | 103.4 v AVG 135 1.0  |RB=1MHz, VB = 10Hz
2442.328 | 116.8 H PK 267 2.2 |RB=VB=1MHz
2442.328 | 115.0 H AVG 267 2.2 |RB=1MHz, VB = 10Hz

On its side

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

2442313 | 1013 \ PK 70 1.0 |RB=VB=1MHz
2442313 | 995 \ AVG 70 1.0 |RB=1MHz VB = 10Hz
2441.743 | 102.5 H PK 6 1.0 |RB=VB=1MHz
2441.743 | 100.7 H AVG 6 1.0 |RB=1MHz VB = 10Hz

T61435.xls DTS Tests 06-Oct-05 Page 9 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A
OATS measurements at 3 meters

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
4883.54 51.1 V 54.0 -2.9 AVG 271 1.2
4883.38 50.8 H 54.0 -3.3 AVG 185 1.0
7332.00 68.0 H 74.0 -6.0 PK 0 1.2 |no emission; standing up, note 2
7332.00 63.0 \ 74.0 -11.0 PK 0 1.2 |no emission; laying flat
4883.54 59.2 V 74.0 -14.8 PK 271 1.2
4883.38 58.9 H 74.0 -15.1 PK 185 1.0
7332.00 38.0 H 54.0 -16.0 Avg 60 1.0 |no emission; standing up
7332.00 36.0 H 54.0 -18.0 AVG 60 1.0 |standing up
7332.00 33.0 H 54.0 -21.0 AVG 0 1.2 [no emission; laying flat
7332.00 32.0 V 54.0 -22.0 AVG 60 1.0 [no emission; standing up
7332.00 48.0 H 74.0 -26.0 PK 0 1.2 [no emission; laying flat
7332.00 44.0 H 74.0 -30.0 PK 60 1.0  |standing up

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.

Ambient signal with high peak:average ratio at this frequency causing peak signal level recorded to be significnatly
higher than the EUT signal level.

Note 1:

Note 2:

Run #1c: Radiated Spurious Emissions, 1000 - 25,000 MHz. High Channel @ 2478 MHz
Fundamental Signal Field Strength: Peak and average values measured in 1 MHz.

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| v/h Limit | Margin |Pk/QP/Avg| degrees | meters
Standing up
2477.582 172 vV PK 294 1.0|RB = VB = 1MHz
2477.582 1154 V AVG 294 1.0|RB = 1MHz, VB = 10Hz
2477.582 101.7f H PK 200 1.0|RB = VB = 1MHz
2477.582 9299 H AVG 200 1.0|RB = 1MHz, VB = 10Hz
On its side
2477.832 102.5( V PK 180 1.0|RB = VB = 1MHz
2477.832 100.6f V AVG 180 1.0|RB = 1MHz, VB = 10Hz
2477.952 1158 H PK 141 1.8|RB = VB = 1MHz
2477.952 1139 H AVG 141 1.8|RB = 1MHz, VB = 10Hz
Laying Flat
2477.780 1170 H 117.0 PK 267 1.8|RB = 1MHz, VB = 10Hz
2477.780 1151 H 115.1 AVG 267 1.8|RB = VB = 1MHz
2477.863 1014 V 101.4 PK 229 1.0|RB = VB = 1MHz
2477.863 9.6 V 99.6 AVG 229 1.0|RB = 1MHz, VB = 10Hz

T61435.xls DTS Tests 06-Oct-05 Page 10 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435

Model: X1TXM Spedtrum DSM X1 I
ode Spedtrum DS module Account Manager: Ezther Zhu

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A
20.0- Anakyzer Settings
HPES95EM
10,0~
CF: 2453.5 MHz
0.0- SPAN:Z0.0 MHz
RE 1.0 MHz
YE 1.0 MHz
= i0.0- Detector POS
o Ak 30
-20,0- RL Offset 0,80
Sweep Time 20.0ms
a0.0- Ref Lvl:15.00DBM
Commments
-40,0 -
-50.0-

I I I I I I I I I
24735 24775 2480.0 24825 2485.0 24587.5 2490.0 2493.5
Frequency (MHz)

Cursor 1 z47g.23 17.01 = & Delta Freq. 5.3 MHz E]]i
Cursorz  z4s3.52t -3483  @l-il®r] | Delta Amplitude 51.84 Ott

20.0- Analyzer Settings
HFES95EM
10,0
_F: 2453.5 MHz
0.0- SPAMN:Z0.0 MHz
RE 1.0 MHz
-10.0 B 10 Hz
= Detector POS
&g -Z0.0- AkE 30
RL Offsek 0,80
-30.0- Sweep Time 6,05
Fef Lvl:15.00DEM
-40.0-
Carmments
-50.0-
-60.0 - | | | | | | | [
2473.5 24775 2480.0 24825 24850 2487.5 2490.0 2493.5

Frequency (MHz)

Cursor 1 2478.03 1535 = & Delta Freq. 5.5 MHz E]]i
Cursorz  z4sa52t -47.24  @l-HlBr | Delta amplitude 62,59 Ott

T61435.xls DTS Tests 06-Oct-05 Page 11 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A

Delta Marker - Peak 51.84 dB Delta between highest in-band and highest
Delta Marker - Average 62.59 dB

Band Edge Signal Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
2483.500] 52.8 v 54.0 -1.2 Avg - -
2483.500] 654 \ 74.0 -8.6 Pk

Note 1:  [Calculated by subtracting the marker delta values from the fundamental field strength measurements.

Other Spurious Emissions

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/iQP/Avg| degrees | meters
4957.607 | 494 \ 54.0 -4.6 AVG 270 1.8
4958470 | 47.2 H 54.0 6.9 AVG 185 1.0
4957.607 | 58.0 \ 74.0 -16.1 PK 270 1.8
4958470 | 56.9 H 74.0 -17.1 PK 185 1.0
7432.000 | 34.0 \ 54.0 -20.0 Avg 180 1.0
7432.000 [ 33.0 H 54.0 -21.0 AVG 180 1.0
7432.000 | 45.0 \ 74.0 -29.0 Pk 180 1.0
7432.000 [ 45.0 H 74.0 -29.0 PK 180 1.0

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note - e level of the fundamental.

T61435.xls DTS Tests 06-Oct-05 Page 12 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435

Model: X1TXM Spedtrum DSM X1 I
ode Spedtrum DS module Account Manager: Ezther Zhu

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A

Run #1d: Antenna Conducted Spurious Emissions, 30 - 25,000 MHz.
Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal level.
[Spur at 30MHz in the first plot is actually artifact of 0Hz]

20.0- Analyzer Settings
HPE564E, 006,EMI, LUES
10.0- CF: 12515.0 MHz
SPAaN:24970.0 MHz
D-D‘____ e RE 100 kHz
WE 100 kHz
-10.0- Detectar Marmal
= Atk 30
] -20.0- RL Offset 1.00
Sweep Time 14,05
-30.0- Fef Lyl:20, S0DEM
-40.0-
Cormments
-a0.0- Channel @ 2402 MHz
1
-80.0-) . \ | I | !
30,0 S000.0 10000.0 15000.0 20000.0 24955,5

Frequency (MHz)

Cursor1 zmssn: -3as )i G ?E]]i@tt

30.0- ; Analyzer Settings
0.0 ! HRESE4E, 006, EMI, LKG
CF: 12515.0 MHz
10.0- SPAN:24970,0 MHz
RE 100 kHz
R T o e A B YE 100 kHz
Detector POS
-10.0- Akk 30

DEM

RL Offset 1,00

-Z0.0- Sweep Time 14,0s
A0 - Ref Lvl;20,300EM
-40.0- Commerits
-a0.0 ‘qw Channel @ 2442 MHz
-60.0- ! I I I I 1

30,0 S000.0 10000.0 15000.0 20000.0 24955,5

Frequency (MHz)

T T Z Elliott

T61435.xls DTS Tests 06-Oct-05 Page 13 of 21



ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376

T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard

Spec: FCC 15.247 Class:|N/A
20.0- Analyzer Settings
HPE564E, 006,EMI, LES
10.0- CF: 12515.0 MHz
SPAM: 24970.0 MHz
N B R oo oo i ool ik oo e RE 100 kHz
VB 100 kHz
-10.0- Deteckor Marmal
= ALE 30
P -20,0- FL Offset 1,00
Sweep Time 14,05
-30.0- Ref Lvl:20.30D6M
-40.0-
Cormments
-=0.0- Channel @ 2478 MHz
1
-60.0- ) I I I 1 |
30,0 S000,0 10000.0 15000.0 20000,0 24953.5

Frequency (MHz)

cursor 1 2439750 047 4]t ] ?E]]i()tt

T61435.xls DTS Tests 06-Oct-05 Page 14 of 21



%Elliott

EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376
T-Log Number: T61435
Model: X1TXM Spedtrum DSM X1 modul
ode Spedirum DS mocdle Account Manager: Ezther Zhu
Contact: Paul Beard
Spec: FCC 15.247 Class:|N/A

Run #2: Signal Bandwidth

Rate | Frequency (MHz) E‘;zgm; 6dB Signal Bandwidth |99% Signal Bandwidth
64 2402 100kHz 1MHz 1193 MHz
64 2442 100kHzZ 1MHz 1328 MHz
64 2478 100kHz 9 MHz 1245 MHz

99% bandiwtdh measured on all three channels with RB=100kHz, VB=300kHz, peak detector (no averaging)
6dB bandwidth measured using RB=100kHz, VB=100kHz, peak detector, no averaging

ST
MARKER a BCTY DET: PEAK L
1.193 MH=z MEAS DET: FEAK QP AVE FUR EU
1.51 dE MERa 1.193 MHz
1.51 dE
b
LOG FREF 2Z@8.8 dBEm aly
14 - ; - -
A O ST OO alSor Yo s B s i P SRR T RN ORI 2rd ORD
2B dB O e MERs
................................................................................................... DELTH
MEAS
L SEEETTReE FK-FK
ZC FC : MEAS
T T FET T T SO POt PP RO SO PO URTE SUUPRRUUE FORUUUPRT SOUPRUUUTE SORRPPI -
......... L s P T PSPPI PRI Hore
: : : : 3 af
CENTER Z.4@2Z@3%@ GHz SPFAN Z.@BE@ MHz
L #IF EBM 188 kH=z #AME EBW Z8@ kHz SHUPF Z8.8 mzeno
T61435.xls DTS Tests 06-Oct-05
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%Elliott

EMC Test Data

Client: Horizon Hobby, Inc.

Job Number: J61376

Model: X1TXM Spedtrum DSM X1 module

T-Log Number: T61435
Account Manager: Ezther Zhu

Contact: Paul Beard

Spec:| FCC 15.247

Class: N/A

;'-mal'g.rzer Settings

120.0-
115.0-

HPE595EM

110.0
105.0-
100,0-
95.0-
Q0.0-
35.0-
g0.0-

DELY

65,0 |
2399,5 2400,0

Cursor 1 2402.54: 116,00 ﬂ‘_*‘iﬂ
Cursor 2 2401.550 110,00 i“_*‘ii‘

CF: 2402.0 MHz
SPAM:S.0 MHz

RE 100 kHz

YB 100 kHz
Detector POS

Atk 30

RL Offset 0,00
Sweep Time 20.0ms
Ref Lvl: 125, 000DBUY

Commments
Lave Channel @ 2402

l [
2404.02404.5

Elliott

J&nalyzer Settings

1 l
2402.0 2403.0

Frequency [MHz)

1
2401.0

Delta Freq. 1.0 MHz

Delta Amplitude  &.00

120.0-
115.0-

HPES95EM

110.0
105.0-
100.0-

DELY

95.0-
Q0.0-
g5.0-
an.0-
75.0-

70,0 |
2439.52440.0

Cursor1 2442560 11504 @l @]
Cursorz 244154 10994 4| &

CF: 2442.0 MHz
SPAM:S.0 MHz

RE 100 kHz

VE 100 kHz
Detectar PO5S

Atk 30

RL Offset 0,00
Sweep Time 20.0ms
Ref Ll 125,00DBLY

Cormments
Mid Channel @ 2442

I I
2444.0 2444.5

7 Elliott

I I
244z.0 2443.0

Frequency (MHz)

I
2441.0

Celta Freq. 1.0 MHz

Delta Amplitude  6.00

T61435.xls
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ZElliott EMC Test Data

Client:|Horizon Hobby, Inc. Job Number: J61376
T-Log Number: T61435
Account Manager: Ezther Zhu

Model: X1TXM Spedtrum DSM X1 module

Contact: Paul Beard

Spec: FCC 15.247 Class: N/A
120.0- Analyzer Settings
115.0- HPES95EM
110.0- CF: 2478.1 MHz
105.0- SPaM:S.0 MHz
RE 100 kHz
100.0- YE 100 kHz
e a5.0- Deteckor POS
m ALk 30
c  900- RL Cffset 0,00
85.0 - Sweep Time 20.0ms
80.0 - Ref Lyl: 125, 00080y
75.0- Comments
70.0- High Channel @ 2475
65.0- 1 1 1 1 1 1
2475.6 2477.0 2473.0 2479.0 2480.0 2480.6

Frequency (MHz)
Cursor 1 2478518 11625 del— & Delta Freq. 0.9 MHz E]]i
cusorz 247757 11025 @SB | petts ampitude 800 Ott

Run #3: Output Power

Maximum antenna gain: 2 dBi
Output Power "¢ EIRP | Average Power "*¢*
Rate | Frequency (MHz) dBm w W dBm W
64 2402 16.4 0.044 0.069
64 2441 16.6 0.046 0.072
64 2478 16.7 0.047 0.074

Note 1: [Output power measured using a peak power meter

T61435.xls DTS Tests 06-Oct-05 Page 17 of 21



ZElliott EMC Test Data

Client;

Horizon Hobby, Inc. Job Number:| J61376

Model:

T-Log Number: T61435
Account Manager: Ezther Zhu

X1TXM Spedtrum DSM X1 module

Contact:

Paul Beard

Spec:

FCC 15.247 Class: N/A

Run #4: Power Spectral Density

Operating Freq. @
Rate Frequency (MHz) | PPSD ResBW | P.S.D. (dBm/3kHz)
64 2402 2401.700 | 3kHz 2.95
64 2441 2440.712| 3kHz 2.51
64 2478 2481.700 | 3kHz 3.39
Note 1:  |Freq. @ PPSD: Frequency of the Peak Power Spectral Density (PPSD)
Power spectral density measured using RB=3 kHz, VB=10kHz with a sweep time set to ensure a dwell time of at
Note 2:  [least 1 second per 3kHz. The measurement is made at the frequency of PPSD determined from preliminary scans
using RB=3kHz using multiple sweeps at a faster rate over the 6dB bandwidth of the signal.
10.0- - ﬁ.nalyzer Settings
- HPSS9SEM
1
CF: 2401.7 MHz
SPAM: 300 kHz
- RE 3 kHz
1 WE 10 kHz
= ! Detector POS
P ! Atk 20
I RL Offset 0,00
: Sweep Time 100,0s
1 Ref Lvl: 10.00DEM
-20.0- .
! Comments
-23.0- - P30, Low Channel
1
-30.0-, 1 1 I ! I I 1 I
2401.58 2401.65  2401.70 2401.75 2401.80 2401.5¢
Frequency (MHz)
Cursar 1

o o IR 7 Elliott
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%Elliott

EMC Test Data

Client:|Horizon Hobby, Inc. Job Number:| J61376
T-Log Number: T61435
Model: X1TXM Spedtrum DSM X1 module g
Account Manager: Ezther Zhu
Contact: Paul Beard
Spec: FCC 15.247 Class: N/A
10.0- : Analyzer Settings
I HPES9SEM
5.0- !
CF: 2441.7 MHz
SPaR: 300 kHz
1 RE 3 kHz
- YE 10 kHz
= : Detector POS
& i ALk 20
! RL Offset 0,00
: Sweep Time 100.0s
i Ref Lvl:10,0006M
-20.0- !
I Comments
1
-23.0- | PSD, Middle Channel
1
-30.0- I I ) 1 I I |
441,59 244165 244170 244175 2441.80 2441.85 2441.8¢
Frequency (MHz)
Cursor 1 2441.72; 2.51 |- & @E]] - tt
10.0- : Analyzer Settings
I HPES9SEM
5.0- 1
CF: 2477.7 MHz
0.0- SPAN: 300 kHz
! RE 3 kHz
0= 1 WE 10 kHz
1 Detectar POS
D -10.0- ! Atk 20
! RL Offset 0,00
-15.0- i Sweep Time 100,05
X Ref Lvl: 10,0006M
-z0.0- i
! Comments
-25.0- ! P30, High Channel
]
-30.0-, 1 1 ! 1 1 1 1
247759 247765 24FF.F0 24FFTS 247780 2477.85 247756
Frequency (MHz)
Cursor 1 2477.72t 339 4l B @E]] - t t
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EMC Test Data

Client: Horizon Hobby, Inc.

Job Number: J61376

Model: X1TXM Spedtrum DSM X1 module

T-Log Number: T61435

Account Manager: Ezther Zhu

Contact: Paul Beard

Spec:| FCC 15.247

Class: -

Test Specifics
Objective

Radiated Emissions - Receive Mode

Date of Test: 10/10/2005
Test Engineer: Mehran Birgani
Test Location: SVOATS #2

General Test Configuration
The EUT was located on the turntable for radiated emissions testing.

Config. Used: 1
Config Change: None
EUT Voltage: Battery

_ The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 26 °C
Rel. Humidity: 47 %
Summary of Results
Run # Test Performed Limit Result Margin
1 RE, 30 -8000 MHz 15.209 Pass 798?2'2&5'_'“2\/(’_”1"5% .

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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EMC Test Data

Client;

Horizon Hobby, Inc.

Job Number: J61376

T-Log Number: T61435

Model: X1TXM Spedtrum DSM X1 I
ode Spedtrum DS module Account Manager: Ezther Zhu
Contact: Paul Beard
Spec: FCC 15.247 Class:|-
Run #1: Preliminary Radiated Emissions, 30-8000 MHz
Frequency| Level Pol 15.209/RSS 210 | Detector | Azimuth Height [Comments
MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters
798.828| 30.6 V 46.0 -15.4 QP 54 1.0 |EUT Lay Down
798.828 30.4 H 46.0 -15.6 QP 25 1.0  |EUT Standing Up
798.828] 29.3 V 46.0 -16.7 QP 160 1.0 |EUT Standing Up
1597.589 | 35.6 \ 54.0 -18.4 AVG 361 1.0  |EUT Standing Up
798.828| 254 H 46.0 -20.6 QP 4 1.5  |EUT Lay Down
1597.460 | 29.8 \ 54.0 -24.2 AVG 274 1.0 |EUT Lay Down
1597.521| 28.2 H 54.0 -25.9 AVG 41 1.0 |EUT Lay Down
1597.453 | 26.7 H 54.0 -27.3 AVG 54 1.0  |EUT Standing Up
1597.589 | 41.2 V 74.0 -32.8 PK 361 1.0 |EUT Standing Up
1597.460 | 38.3 \ 74.0 -35.7 PK 274 1.0 |EUT Lay Down
1597.521| 371 H 74.0 -36.9 PK 41 1.0 |EUT Lay Down
1597.453 | 36.9 H 74.0 -37.1 PK 54 1.0  |EUT Standing Up
Note 1:  [All harmonics of LO were measured and signal levels were more than 20dBuV/m under the limit.
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