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Intertek Testing Services )
1365 Adams Court, Menlo Pavic T4 94023

Innovative Wireless Products, FCC [D: NWH-0700NI5F Date of Test: Julv 27, 2000

1.0 Summary of Test Results

Model: N-10

FCC ID: NWH-0700N15F
" mest ~ .1 REFERENCE | = RESULTS
Bandwidth 15.239(a) Pass
Radiaied Enmission 15.239(b) Pass
QOut of Band Radiated Emission 15.239(c) Pass
AC Conducted Emission 15207 N/A
Radiated Emission from Digital Part 15.109 Pass
Antenna Requirement 15.203 Pass

Based on the test results, the tested sample was found to be in compliance with the FCC Part |3 requirements.

We attest to the accuracy of this report.

4 \\E@if"

Test Engineer; Daie:
Xi-Ming Yang

5

N
Engineering Mgr. O_*gg‘ ///f 7 %( Date: 5/ C"f/ ¢d
David Cherfiorordik ‘
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Intertek Testing Services ] , _
1363 Adams Cowrt, Menlo Park, CA 94025

Innovative Wireless Products, FCC ID: NWH-0700N15F Date of Test: July 27, 2000

2.0 General Description
2.1 Product Description
The Innovative Wireless Products Model N-10 is a low power transmitter device use for cellular devices.

A pre-production version of the sample was received on July 27, 2000 in good condition.

o T e Overview of the EUT
Manufacturer, Model & FCC 1D of N/A
ransmitter module
Type of Equipment [x] Transmitter enly [ ] Transcejver
Type of Transmission [x]FM
Actual Frequency Range, MHz i R%,] MHz - 107.9 Mz
Number of Channels
i Antenna Requirement [X] The EUT uses a permanently connected antenna,

{ ] The antenna is affixed to the EUT using a unique connector which
allows for a replacement of a broken antenna, but does not use a
standard antenna jack or ¢lectncal connector.

{1 The EUT requires professional installation (attach supporting

documentation if using this option}.
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Intertek Testing Services _
1365 Adams Court, Menlo Park, CA 94025

Innovative Wireless Products, FCC ID: NWH-0700N L5F Date of Test: July 27, 2000

34 System Test Configuration
31 Justification

For emission testing, the equipment under test (EUT) was configured for testing in a typical fashion (as a
customer would normally use it). During testing, all cables were manipulated to produce worst case emissions.

For the mcasurements, the EUT is attached to a cardboard box (if nceessary) and placed on the wooden turntable.
If the EUT attaches to peripherals, they are connected and operational (as typical as possible). The EUT 1s wired
to transmit full power without modulation.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna height and
polarization are varied during the search for maximum signal level. The antenna height is vaned from 1 to 4
meters. Detector function is in peak mode. Radiated emissions are taken at three meters usless the signal level
is 100 low for measurement at that distance. If necessary, a pre-amplifier is uscd and/or the test is conducted at
a closer distance. All readings are extrapolated back to the equivalent three meters reading using inverse scaiing
with distanee.

Small loop antenna was used at close distance measurement of bandwidth and band cdge plots.

Maximum sensitivity frequency 1 kHz audio was input to the other cellular phone which was wirelessly connected
to the celiular phone connected conductively to the EUT. The value was adjusted until the saturation period.

3.2 EUT Exercising, Software

The EUT exercise program used during radiated and conducted testing was designed to exercise the various
system componeats in a manner similar to a typical use.

For emissions testing, the units were setup to transmit continuously to simphify the measurement methodology.
Care was taken to ensure proper power supply voltages during tcsting.
33 Mode of Operation During Test

The EUT was continuously fransmitting,
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Intertek Testing Services i
{363 Adams Courr, Menlo Park, CA 94025

Innovative Wirgless Products, FCC 1D: NWH-0700N 1 5F Date of Test; July 27, 2000

34 System Test Configuration

34.1 Support Equipment

SCriptio : . Serial Nu. L _
1 Celiular Phone Nokia 6160 23508400083 LIPNSW-3AX
2 Microphone NFA /A N/A
3 12VDC Battery N/A N/A N/A

342 Block Diagram of Test Sctup

im, U T, U

1
0 EUT (3

(2)

S = Stulded
U= Unshiclded.
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Intertek Testing Services .
1365 Adams Court, Menlo Park, CA 94025

Innovative Wireless Products, FCC 1D NWH-G700N | 5F Date of Test: July 27, 2000

35 Egquipment Modification

Any modifications installed previous to testing by Innovative Wireless Products will be incorporated 1n each
production model sold/icased in the United States.

36 Additions, deviations and exclusions from standards

None
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JYBSY Intertek Testing Services _
13635 Adams Conrt, Mendo Park, CA 94025

Innovative Wireless Products, FCC 1D: NWH-0700N13F Date of Test: July 27, 2000

4.0 Emission Results

AC line conducted emission measurements were performed from 0.45 MH to 30 MHz. Analyzer resciution is
10 kHz or greater.

Radiated emission measurements were performed from 30 MHz to 5000 MHz.  Analyzer resolution is 100 kHz
or greater for 30 MHz to 1000 MHe, 1 MHz for >1000 MHz.

Data is inciuded of the worst case configuration (the configuration which resulted in the lnghest emission levels).
A samplc calculation, configuration photographs and data tables of the emissions are included. All
measurements were performed with peak detection unless otherwise specificd.

File: 15239 Versicn 1.0 Page R of I3



Intertek Testing Services . : : .
1363 Adams Court, Menio Park, CA 94025

Innovative Wireless Products, FCC 1D: NWH-0700N135F Date of Test: Julv 27, 2000

4.1 Field Sirength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifiez
Gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

FS=RA+AF +CF - AG

where FS = Field Strength in dB(V/m}
RA = Receiver Amplitude {including preamplifier) in dB{uV)
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB/m
AG = Amplifier Gain in dB

In the following tablc(s), the reading shown on the data table reflects the preamplifier gain. An example for the
calculations in the following table is as foliows:-

FS=RR+LF

where FS = Field Strength in dB{uV/m)
RR=RA - AGin dB(pV)
1LF=CF+AFindB

Assume a receiver reading of 52,0 dB(uV) is obtained. The antenna factor of 7.4 dB/m and cable factor of 1.6
dB is added. The amplifier gain of 29 dB is subtracted, giving a {icld strength of 32 dB(pV/m). This value in
dB 1V/m was converted to its corresponding level in pV/m.

RA = 52.0 dB{pV) AF=74dB/Mm
RR =23.0dB(pV) CF=106dB
LF=90dB AG=250dB
FS=RR+LF

F§=23+9=32dB(pV/m)

Level in pV/m = Common Antilogarithm {[32 dB(uV/m)}[/20} =398 nV/m
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Intertek Testing Services
1365 Adams Court, Menlo Park, CA 94025

Innovative Wireless Products, FCC ID: NWH-0700N15F Date of Test: July 27, 2000

42 Radiated Emission Data

The data on the following pages list the significant emission frequencies. the limit and the margin of compliance.

| Results: . Passed by 0.8dB at 107.9 MHz |

Note:  a) All emissions not reported are at least 20 dB below the limits
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Radiated Emissions Test
Data

.O..O_:vm:ﬁ _::o<mc<m <<=m_mmw tSach N-10

EUT: e e e o

‘Project #: qmma Date:  July 27, 2000
Test Mode: Tx @ 98 OMHz ,mm\mm_wma Xi-Ming Y.

98 00E+0
38 40E+0
57 66E+0
196.00E+0
294 00F+0
392,00E+0
490.00E+0
588 00E+0
686 DOE+0
784 .00E+0
862 00E+0
980 00E+0

OO0 oDOOOD Gl
T I'IT*I T I I LI

nt

U Y U AL O G G OR e i e I

(e
"I:I

mv 0.C.F :Distance Correction Factor

jinsert Loss (dB) = Cable A + Cable B + Cable C .

) Net (d8) = Reading + Antenna Factor - Pre-amp + [nsert. Loss. -
) Negative signs (-] n Margin cotumn signify levels below the limits.

y All other emissions not reported are _um8<< 4hjm mgc_nzqmsw :o_mm :ooq E:”n: is at least 20 dB below the limits

Transducer Loss - Duty Relaxation A:m:u:,_zm_ only).



Radiated Emissions Test

Data
—mn.v.i_umq;:  Innovative Wireless Products “‘a__mam‘_‘ w N-10
[EUT: ; ‘ ISIN #:
‘Project #: ‘Test Date; July 27, 2000
‘Test Mode:  Tx @ 88 1MHz "~ \Engineer:  Xi-Ming Y

Peak

88.10E+0 375 10 H . 46.5 48.0
38.40E+0  11.5 Peak 1 0 H 00 228 400
5766E+0  13.0 Peak 1 0O H 00 187 400
176.20E+0 140  Peak 1 D H -
264 30E+Q 110 Peak 1 0 H 0 253 460
352 40E+0 110  Peak 1 0 H 00 286 46.0
440.50E+0  11.3 Peak 1 0 H 0.0 306 460
528 60E+0 100 Peak 1 0 H 0.0 312 460
616 JOE+0  11.0  Peak 1 O H 0.0 332 46.0
704, 80E+0 116 Peak 1 0 H

79290E+0 94  Peak 1 0 H

88100E+0 99  Peak 1 5§ H

) D.C.F.Distance Correction Factor

) Insert Loss (dB) = Cable A+ Cable B + Cable C

) et (dB) = Reading + Antenna Factor - Pra-amp + Insert. Loss. - .?m:chnmﬁ romm Duty Relaxation (transmitter 03_5

e s [ S f

) mem?\m m_msi yin _<_m6.: column signify levels below the __:.:3

) All other emissions not ﬁmﬁo:ma are below the mn_c_n_:m_.; noise floor which is at least 20 d8 below the limits.




Radiated Emissions Test
Data
.WOEta:ﬁ ~ Innovative Wireless Products [Model #; N0 o
EUT: 7@.2 #:
Project#: ._.ﬂ.m.q.l.low.m” ©July 27,2000
TestMode:  Tx @107.9MHz ._msm_l:mmr;. XemingY o

31 um : ;

e e R Ak R A N kB AEACAC K A0 A A 0 o B MR Ak 8 A 18 A Akt 4 AL 08 MR A KRR b A bR N A B k8 M B AR b Ak BN b N

107, oom.fo 1 0 H

38 40E+0 10 H .
57.66E+0 10 H 21,8
215.80F+0. 1.9 H 00 | 251 = 435  -184 |
431.60E+0 1 0 H 0.0 319 46.0 -14.1 “
539.50E+0 10 H 00 319 460  -141
B47.40E+0 10 H 00 334 460 126 |
755 30E+C 1 0 H 00 359 46 0 -10.1 ¢
'863.20E+0 1 0 H 00 385 460 75 |
971 10E+0 1 0 H 00 384 540 156 _
1079.00E+0 | 1 1.0 H 00 374 540 166 |

980.00E+0 \ﬂ\@@ 15 H 23 94 00 267 540 . -273
D.C F.Distance Correction Factor S

Insert. Loss {dB) = Cable A + Cable 8 + cableCc .~ 0 70 oo oo e

) Net (dB) = .Dmmn_i\m + Antenna Factor - Pre-amp + Insert Loss - Transducer Loss - Quty mm_mxm:o: (transmitter 03_5 )

mv\zg‘mamxm_m:i V in Margin column signify levels below the limits. - o -\

) All other emissions not reported are below the mg:_n_jma noise floor which is at least 20 dB below the limits.
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Intertek Testing Services , ,
1365 Adams Court, Menlo Park, CA 94025

Innovative Wireless Products, FCC ID: NWH-0700N15F Date of Test: July 27, 2000

43 Conducted Emission Data

The data on the following pages list the significant emission frequencies, the limit and the margin of compliance.

| ‘Results: ©: NJ/A, the unit is battery powered device |

Note:  a) A complete scan from 0.45 - 30 MHz was made.
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Intertek Testing Services |
1365 Adoms Court, Mento Park, CA 94025

Innovative Wireless Products, FCC ID: NWH-0T00N15F Date of Test: July 27, 2000
5.0 Antenna Requirement
X

The transmitter uses a permancntly connected antenna.

The antenna is affixed to the EUT using a unique connicetor that allows for replacement of a broken
antenna, but does NOT use a standard antenna jack or electrical connecior.

The EUT requires professional installation. Please refer o the attached documentation for details).
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Intertek Testing Services . ‘ , .
13635 Adams Covrt. Menlo Park, CA 94025

[nnovative Wireless Products, FCC 1D: NWH-0TO0ONI5F Date of Test: July 27, 2000

6.0 Miscellaneous Information or Other Comments

None
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