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VERIFICATION OF COMPLIANCE

Applicant: Shinwa Industries (China) Ltd.
8Ping Nan Zhong Road, Ping Nan Industrial Park Zhong Kai No.4
Road, Hui Zhou City, China

Equipment Under Test: Bluetooth Headset

Brand Name: N/A

FCC ID Number: UF2BT8028

Model No.: BT8028

Model Difference: N/A

File Number: EF/2006/70009

Date of test: Jul. 10, 2006 ~ Jul. 19, 2006

Date of EUT Received: Jul. 07, 2006

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. The test data, data evaluation, test proce-
dures, and equipment configurations shown in this report were made in accordance with the
procedures given in ANSI C63.4 (2003) and the energy emitted by the sample EUT tested as
described in this report is in compliance with conducted and radiated emission limits of FCC
Rules Part 15.247

The test results of this report relate only to the tested sample identified in this report.

Test By: ‘ ;as‘m ]43. Date Mar. 09, 2007

Jason Wu
Prepared By: % %&’L@ Date Mar. 09, 2007
Eva Kao
Approved By: ﬂﬁflbﬂﬂj\' /<BV\ Date Mar. 09, 2007
Vincent Su

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the
sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthorized alteration, forgery or falsification of the content
or appearance of this report is unlawful and offenders may be prosecuted to the fullest extent of the law. ﬂ—“ﬁ};ﬁﬁ;@fgﬁ N pj%’{g‘d/iﬁj“ﬂﬁﬁfriﬁﬁ%ﬂ [EE Y, = Ur-fEE
FIEPREFTE + e www.sas.comyl 8 « 7 2RIV 38+ A+ BT IY © R2RDVE I - PR R SRR B - BB R AR EE ]
AT « S4B YRR SHBLY 0 A ISR I SRR SR R NE -

SGS Taiwan Ltd. | No. 134, Wu Kung R(f, uku Industrial Zone, Taipei Country, Taiwan. / I T T RS 134 B
T’}ﬁﬁ%&%ﬁ[}@j{?(}}?]ﬁﬂ} ’ﬁj t (886-2) 2299-3939 f (886-2) 2298-2698 Www.sgs.com.tw

T




Report No EF/2006/70009
Issue Date: Mar. 09, 2007
Page: 3

FCC ID: UF2BT8028

Version

Version No. Date
00

Mar. 09, 2007

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the
sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthorized alteration, forgery or falsification of the content
or appearance of this report is unlawful and offenders may be prosecuted to the fullest extent of the law. F%ﬁf«éggﬂgi - pj?’@j&ﬁ]ﬂj%ﬁii}ﬂ SRR (R, S U
WHJ‘J’S“?TE‘I » T www.sgs.comp| I B < A 2 'F{J;'/?iﬁﬁiv ?Aﬁ?r ’ FF%.@ -[F’Elfp’éﬁﬂﬁd/ o [EZEPIE R - O f,iﬁ‘.%'\' (EEap s;'/#‘%ifﬁg, Ffﬁ?ﬁ e ii?;f,%ﬁ:‘}i? }IJF,]}‘[;&F‘ )
PSP« SR E I LY £ b el R g BT R SR HR ) BN

SGS Taiwan Ltd. | No. 134, Wu Kung Rd., Wuku Industrial Zone, Taipei Country, Taiwan. / 'F T T RS 134 B
TIﬁjﬁﬁﬁi[ﬁﬁg‘[y}?Jﬂf N FJ t (886-2) 2299-3939 f (886-2) 2298-2698 Www.sgs.com.tw
1

°




Report No EF/2006/70009
FCC ID: UF2BT8028 Issue Date: Mar. 09, 2007
Page: 4

Table of Contents

1. GENERAL INFORMATION ....oiiiii ittt e e e e e 7
1.1, ProduCE DESCIIPIION ...ttt bbbt b bbb bbb b e 7
1.2.  Related SUDMITEAI(S) / GrANT (S) ..veveiverrerieieieieiesii ettt ettt 7
1.3, TSt IMENOAOIOQY ....c.viuieiiiiiiiiiiiite ettt bbbttt bbb n e 7
LA, TESEFACHTTY ...ttt bbbttt b bbbt b e 7
1.5, SPECIAI ACCESSOMES ... euveetieiteeteesie st et et steesteste et e stesteesaesteaseeeesteeseesaeasaessesseeseestesneeaesteaneeneeseeereensenneas 7
1.6, EQUIPMENT MOGIFICAIIONS. ... cviiieie ittt e st sre e aeste e e seesraeseeneennes 7
2. SYSTEM TEST CONFIGURATION .....oiiiiiiiiit ittt 8
2.1, EUT CONTIGUIBLION ..ottt ettt bbbttt 8
N LU I (=T (o £ PSP 8
B0 T 1 1S) o oo =T [ - PSSP 8
2.4.  Configuration Of TeSTEA SYSIEIM.......cuiii ittt st st sre e e b e sreeneeseeenen 9
3. SUMMARY OF TEST RESULTS ...ttt 10
4, DESCRIPTION OF TEST MODES .......ooooiiiiiiieiii it 10
5. CONDUCTED EMISSION TEST .. .ottt sttt snbae s 11
5.1, Standard APPHCADIE ........c.o i 11
ST LU B I (1 o TP PR TP ST TP PROPRTPPRO 11
5.3 IMEaSUIEMENT PIOCEUUIE........cviireriesieeie et eieste et ste et e ste st se e tesne e e e steeseeseeateesaeseeeseeneesaeeneeneensens 11
5.4. Measurement EQUIPMENT USEA: .......ccuoiiiiiiiiiiirie et 12
5.5, IMEASUIEMENT RESUIL.........ueiieiieiiee sttt sttt et et sbe s e nbesreeneeaenneens 12
6. PEAK OUTPUT POWER MEASUREMENT ..ot 13
6.1, Standard APPIHCADIE ........cv ettt e reeaenre e 15
6.2, IMEASUIEMENT PIOCEUUIE........cviieieeieseee ettt ste s ee st et e teste s e tesae e e e steeseeseeateesaesreeseeseesseeneennenneens 15
6.3, IMEASUIEMENT RESUIL........cviiieie ettt sttt et e besteeneesbesreeneenaenneens 15
6.4. Measurement EQUIPMENT USEA: .......ccuoiiiiiiiiiiiie et 15
7. 20dB BAND WIDTH ...ttt et e et e te et e saeesteeneesraenneeteas 18
7.1, Standard APPHCADIE ... s 18
7.2, MEaSUIEMENT PIOCEAUIE. ... ...cveiieeiesieeie et eieste et e et e te st sa e tesae e aesteeseeseeeteesaeseeereeseesseeneennennens 18
7.3, IMEASUIEMENT RESUIL........ciiieieesiee sttt ste et et steereesbesreeneeaenreens 18
7.4. Measurement EQUIPMENT USEA: .......ccuoiiiiiiiiiiiie et 18

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the
sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthonzed alteration, forgery or falsification of the content
or appearance of this report is unlawful and oﬁenders may be prosecuted to the fullest extent of the law. H—ﬁy f{l’@F f’ I !/ﬂf PRSI A (e b, s P
/UHJ‘?”JPI » b www.sgs.comyl i B < R £ 2Rl A wl o Fﬁi@ PHERPETD < [R2EDVE R - P il 8 SRR '/Hm I e AWE R S ISR T
AT « SRR PP OB S AR R I SR i:zf I rMM“ﬂ‘xtﬁ‘T

SGS Taiwan Ltd. | No. 134, Wu Kung Rd., Wuku Industrial Zone, Taipei Country, Taiwan. / 7 ,,F‘E'ﬁﬂs“f HE T R 134 5K

— ~ [

T [ﬁﬁ%ﬁ%[}iq{'ﬁ[ﬁ? 159 W t (886-2) 2299-3939 f (886-2) 2298-2698 WWW sgs.com.tw
I




Report No EF/2006/70009

FCC ID: UF2BT8028 Issue Date: Mar. 09, 2007
Page: 5
8. 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT ......cccccoiiiiiiiiee e, 21
8.1, Standard APPHCADIE ........c.o i e 21
8.2, IMEaSUIEMENT PIOCEUUIE........cviiiieeiesieee ettt eee sttt ste et e ste s te s e tesre e aesteeseeseeateesaeseeeseesbenaeeneennenseens 21
8.3, IMEASUIEMENT RESUIL........cviiie ettt ettt st et et sreeneesbesreeneenaenreens 21
8.4.  Measurement EQUIPMENT USEA: ........cooiiiiiieie e sttt st sne e e 21
9. SPURIOUS RADIATED EMISSION TEST ...ttt 26
9.1, Standard APPHCADIE ........c.o i 26
0.2, BT SBEUP . et euteritee ettt sttt et b ke bt bbbt e R R Rt Rt e bRt e R s bt nenne e 26
0.3, IMEaSUIEMENT PIOCEUUIE. ... ...eteiereeiesieeie et ete st et e e steeteesteste s e tesre e eesteesaeseeateesaesteeseenbesseeneennensens 26
9.4.  Test SET-UP (Block Diagram of Configuration) ............ccoereirininineneneieesesesiesiesee s 27
9.5. Measurement EQUIPMENT USEA: ........c.oiiiiiiiiiiirie et 28
9.6.  Field Strength CalCUIATION .........ccviiiiiiiii i e 28
0.7, IMEASUIEMENT RESUIL........cui ettt ettt et et steeneesbesreeneetenseens 28
10. FREQUENCY SEPARATION ...ttt sttt snaaesnnree s 41
10.1.  Standard APPHCADIE ..o 41
10.2.  MeaSUrEMENT PrOCEAUIE. ........veiiireieitestie et etteste et ste et e st e ste s e besreesaesteesaesaesteeneeneeeneesaenseens 41
10.3. MEASUIEMENT RESUIL.......c.viiiiieieie ettt ettt et s et e neesaeste e esbeeteebesreeneenaenneens 41
10.4. Measurement EQUIPMENT USEA: ........oiiiieiiiieie sttt et sttt sreenaennenne e 41
11. NUMBER OF HOPPING FREQUENC Y ...ttt 43
11,1, Standard APPHCADIE ..o 43
11.2. MeaSUrEMENT PrOCEAUIE........cveiiiiiiieite ettt sttt et e ste s e besseesaesteesaeseeeteenaesreeneeneenneens 43
11.3. MeEASUIEMENT RESUIL.......c.viiiiieieii ettt sttt s e te e e stesteesaesteeteeeesresseeneenneens 43
11.4. Measurement EQUIPMENT USEA: .......coiiiiiiiiieieieiee st 43
12. TIME OF OCCUPANCY (DWELL TIME) ...oociiiiiieee ettt 45
I T = o 1o 12N o) o] =1 o [ SRS SR 45
12.2. MeaSUrEMENT PrOCEAUIE........cveieiieieite sttt et e et ste et e et esbe s e besreesaesteesaesteeteeneesaeeneesaenseens 45
12.3. MEASUIEMENT RESUIL. ......c.viiiieieie ittt s et s e e steste et esteeraeeesresneeneenneens 45
12.4. Measurement EQUIPMENT USEA: .......ccoiiiiiiieiiieieiee e 46
13. Peak Power Spectral DENSItY ... 52
131, Standard APPHCADIE ..o s 52
13.2. MeaSUIEMENT PrOCEAUIE. .......cveieieeeiesie sttt e te et ste s ste st e e ste s e besseesaesteeseestesteenbeseeeneeseenneens 52
13.3. MEASUIEMENT RESUIL. ......c.iiiiiieieie ittt st s e te e e saeste et esbeeteeeesreeneenaenneens 52
13.4. Measurement EQUIPMENT USEA: ..ottt 52

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the
sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthorized alteration, forgery or falsification of the content
or appearance of this report is unlawful and offenders may be prosecuted to the fullest extent of the law. L'—“ﬂéf,ﬂiﬁf’ﬁf ,’7? pJ%’{gd/;ﬁl“J‘]ldp‘;ﬂ';ﬁ'ﬁ%ﬂ (e, = U=
FIEPREFTE + e www.sas.comyl 8 « 7 2RIV 38+ A+ BT IY © R2RDVE I - PR R SRR B - BB R AR EE ]
AT « S4B YRR SHBLY 0 A ISR I SRR SR R NE -

SGS Taiwan Ltd. | No. 134, Wu Kung Rd., Wuku Industrial Zone, Taipei Country, Taiwan. / I T T RS 134 B
T’}ﬁﬁ%&%ﬁ[}@j{?(}}?]ﬁﬂ} ’ﬁj t (886-2) 2299-3939 f (886-2) 2298-2698 Www.sgs.com.tw

T




Report No EF/2006/70009

FCC ID: UF2BT8028 Issue Date: Mar. 09, 2007

Page: 6
14. ANTENNA REQUIREMENT L...ooii ettt e e s e e e e nees 55
14,1, Standard APPHCADIE ..o 55
14.2.  Antenna CONNECTEA CONSITUCTION .. ....eeeieeieeee e eeeeee e e et e ettt e e et e e ettt teeeeeeee e et eeeessssanrrnereeeseaans 55

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the

sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthonzed alteration, forgery or falsification of the content
or appearance of this report is unlawful and offenders may be prosecuted to the fullest extent of the law. [

i ilFTEd ’/M'J’%F;w FERA (R, S U
JIHWEF TR # i 'iwwﬁlfﬂl R I E s MR PR« [RIEVE ] ’—“%rﬁ?‘%\'llﬁ'z:ﬂﬁ LV - B R SRRSO T
B ?‘Mu’fzziqll ‘Eﬂ:%fmf*a&?f@ VPt AR iy be'f’f“ii’}’lﬁi I fﬂtﬂ“iiﬂ%

SGS Taiwan Ltd. | No. 134, Wu Kung Rd.

, Wuku Industrial Zone, Taipei Country, Taiwan. / F T W T RS 134
ﬁﬁ%&‘%[ﬁﬁ?f[y E B, g H t (886-2) 2299-3939 f (886-2) 2298-2698 Www.sgs.com.tw
1




Report No EF/2006/70009
FCC ID: UF2BT8028 Issue Date: Mar. 09, 2007
Page: 7

1. GENERAL INFORMATION

1.1. Product Description
The Shinwa Industries (China) Ltd., Model: BT8028 is Bluetooth Headset.

The EUT is compliance with Bluetooth Standard.

A major technical descriptions of EUT is described as following:

A). Operation Frequency: 2402 — 2480MHz, 79 channels

B). Rated output power: 2.03dBm

C). Modulation type: Frequency Hopping Spread Spectrum (FHSS)

D). Antenna Designation: Micro-Strip Antenna, 0 dBi, Non-User Replaceable (Fixed)

E). Power Supply : 3.7Vdc re-chargeable battery or 5vVdc from AC/DC adaptor

1.2. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: UF2BT8028 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rule. The composite system (Digital device)
is compliance with Subpart B is authorized under a Doc procedure.

1.3. Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 (2003). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4. Test Facility
The open area test site and conducted measurement facility used to collect the radiated data
is located on the address of SGS Taiwan Ltd. No. 134, Wu Kung Rd., Wuku Industrial
Zone, Taipei Country, Taiwan. The Open Area Test Sites and the Line Conducted labs are
constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2003
and CISPR 22/EN 55022 requirements. Site No. 1(3 &10 meters) Registration Number:
94644, Both OATS and Anechoic chamber (3 meters) was accredited by TAF (0513).

1.5. Special Accessories

Not available for this EUT intended for grant.
1.6. Equipment Modifications

Not available for this EUT intended for grant.
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emis-
sion characteristics in a continuous normal application.

2.2. EUT Exercise
The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that
was for the purpose of the measurements.

2.3. Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to
the requirements in Section 7 and 13 of ANSI C63.4-2003.Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn ta-
ble shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter(EUT) was ro-
tated through three orthogonal axes according to the requirements in Section 8 and 13
of ANSI C63.4-2003.
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2.4. Configuration of Tested System
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Fig. 2-1 Configuration of Tested System (Fixed channel)

Notebook CASIRA EUT AC Adaptor
Fig. 2-2 Ac Power Line Conduction Emission Test mode:
AC Adaptor EUT Notebook
Table 2-1 Equipment Used in Tested System
. Model/ )
Item| Equipment | Mfr/Brand FCCID Series No. Data Cable | Power
Type No. Cord
120cm ]
1 Notebook Compaq | Presarlo 2100 DoC CNF345Q1R ) Un-shield
shielded
2. CASIRA CSR  |BCES30199/1] N/A 7383070403 N/A N/A
3. | AC Adaptor N/A TCR-USB N/A N/A N/A Un-shield
BlueSuite
4. | Test software | 22 CSR Version1.22 N/A N/A N/A
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§15.207(a) Conducted Emission Compliant
§15.247(b)(1) Peak Output Power Compliant
§15.247(a) 20dB Bandwidth Compliant
§15.247(c) 100 KHz Bandwidth Of Fre- Compliant

guency Band Edges
§15.209(a) (f) Spurious Emission Compliant
§15.247(a)(2) Frequency Separation Compliant
§15.247(a)(2)(iii) Number of hopping frequency Compliant
§15.247(a)(1)(iii) Time of Occupancy Compliant
§15.247 Peak Power Density Compliant
§15.203, Antenna Requirement Compliant
§15.247(b)(4)(i)

4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.

Test program used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

Channel low (2402MHz) ~ mid (2441MHz) and high (2480MHz) with highest data rate are chosen
for full testing.

The Radiated Spurious Emission was performed at X. Y. and Z. axle. The worst carse.
Y axle was reported.
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5. CONDUCTED EMISSION TEST

5.1. Standard Applicable
According to §15.207. frequency within 150KHz to 30MHz shall not exceed the limit table as be-

low.
Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15to0 0.50 66 to 56 56 to 46
0.50to 5 56 46
51030 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

5.2. EUT Setup
1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI C63.4-2003.

2. The EUT was plug-in the AC/DC Power adapter. The host system was placed on the center
of the back edge on the test table. The peripherals was placed on the side of the host PC sys-
tem. The rear of the EUT and peripherals were placed flushed with the rear of the tabletop.

3. The spacing between the peripherals was 10 centimeters.
4. External 1/0 cables were draped along the edge of the test table and bundle when necessary.

5. The host system was connected with 110VVac/60Hz power source.

5.3. Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured were complete.

This document is issued by the Company subject to its General Conditions of Service printed overleaf or available on request and accessible at www.sgs.com. Attention is
drawn to the limitations of liability, indemnification, and Jurisdictional issued defined therein. Unless otherwise stated, the results shown in this test report refer only to the
sample(s) tested. This document cannot be reproduced except in full, without prior approval of Company. Any unauthorized alteration, forgery or falsification of the content

or appearance of this report is unlawful and offenders may be prosecuted to the fullest extent of the law. H—i}, Rl f'ﬁ‘ r,ﬁi!/ﬂqujm;gﬂ?@pﬁw i U
I+ iwgwwsgscfomuqam S LRI - s fw PP  IERIE R IR R SRS B IR - R S IR T
F i FIg - fm%f,{ (‘ﬁ”f@i"ﬂjlﬁ’%ﬂ RERI ~ [ q’r BRI fFLM“ﬂ‘L?T

SGS Taiwan Ltd. | No. 134, Wu Kung Rd. Wuku Industrlal Zone, Taipei Country, Taiwan. / 7 ,,l T W T RE 134
/F [ﬁﬁ%ﬁf”§q§“[/}?]ﬁ}, “ t (886-2) 2299-3939 f (886-2) 2298-2698 WWW sgs.com.tw
1




Report No EF/2006/70009
FCC ID: UF2BT8028 Issue Date: Mar. 09, 2007

Page: 12

5.4. Measurement Equipment Used:

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
EMC Analyzer HP 8594EM | 3624A00203 | 09/02/2005 | 09/03/2006
EMI Test Receiver R&S ESCS30 828985/004 | 06/09/2006 | 06/10/2007
Transient Limiter HP 11947A | 3107A02062 | 59/02/2005 | 09/03/2006
LISN Rolf-Heine NNB-2/16Z 99012 12/31/2005 | 12/30/2006
LISN Rolf-Heine NNB-2/16Z 99013 12/24/2005 | 12/23/2006
Coaxial Cables N/A No. 3, 4 N/A 12/01/2005 | 12/01/2006

5.5. Measurement Result

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement

range. Significant peaks are then marked as shown on the following data page, and these signals are
then quasi-peake.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |PC Charge Mode Test Date:  |Jul. 18, 2006
Temperature: 26 [Humidity: 159 % Test By: Jason
File :EF-2008-T0007-9 5G5-5Z( Data #4 Date: 20060712 Tirne: T 08:57.48
BOD  dBuV
AVG: —_—

|
) \
o M
= e
0.0
URET [ [MHz] 5 30,000
Sile SGS CONDUCTED #1 Phase: L1 Temperature: 27
Limit: CISPR22 Class B Conduction{QF) Power:  AC120M60Hz Humidity: 58 %
EUT: BLUETOOTHHEADSET Distance: Air Pressure: hpa
M/N. BT&028
Mote: PC Charging
Reading Measure-
MNo. Mk, Freq. Level Factor ment Limnit Over
MHz dBuv dB dBuv dBuv dB Detector  Comiment

1 = 0.1500  41.52 10.52 5204 B6.00 -1386 QP

2 0.1500  20.68 10.52 3120 56.00 -24B0 AVG

3 01703  36.79 10.55 4734 B495 1781 QP

4 0.1703  16.98 10.55 2753 5495 2742 AVG

5 0.1933  36.89 10.58 4747 B389 -1642 QP

6 0.1933  20.38 10.58 3096 5388 -2283 AVG

¥ 0.3055 2224 10.64 3288 8008 2721 QP

8 0.3055 10.22 10.64 20.86 5009 -2923 AVG

] 3.3058 2158 10,60 3218 56.00 -2382 QP
10 3.3058 14 .68 10.60 25.28 46.00 -2072 AVG
11 9.1813 25.32 10.73 36.05 6000 -2385 QP
12 9.1813 18.35 10.73 29.08 5000 -20892 AVG
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File :EF-2006-70007-8 SG5-5Z( Data :#5 Date: 2006/07/12 Time: T 08:04:35
BO.0  dBuV
(- —_—
AVG: —
|
|
40 m
T e A
oo
n.1sn (181 [MHz] 5 0. e
Site SGS CONDUCTED #1 Phase: N Temperature: %T
Limit: CISPR22 Class B Conduclion(QF) Power:  AC120Vi80Hz Hurridity: 3%
EUT: BLUETOOTHHEADSET Distance: Air Pressura: hpa
M/N: BT8028
Mote: PC Charging
Reading Measure-
Mo. Mk.  Freq. Level Factor ment Limnit Owver
MHz dBuv dB dBuv dBuv dB Detector  Comment
= 0.1500 4091 1052 5143 6600 -1457 QP
2 01500 2084 10.52 3116 5600 -2484 AVG
3 01609 3588 10.54 4622 6542 1920 QP
4 0.18609 1887 10.54 29.21 5642 -26.21 AVG
5 0.1855 3480 10.57 4537 6424 1887 QP
& 0.1855 16.34 10.57 26.91 5424 2733 AVG
i 02754 2758 1082 3820 6095 -2275 QP
8 02754 1436 10862 2498 5095 -2587 AVG
9 3.0756 1982 10.58 30.20 5600 -2580 QP
10 3.0756 12,69 10.58 2327 4800 2273 AVG
11 01495 2289 10.73 3342 6000 -2658 QP
12 91495 1949 10.73 3022 5000 1978 AVG
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6. PEAKOUTPUT POWER MEASUREMENT

6.1. Standard Applicable

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping
channels, and all frequency hopping systems in the 5725-5850MHz band: 1Watt. For all other frequency

hopping systems in the 2400 — 2483.5MHz band: 0.125 Watts.

6.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the

Report No EF/2006/70009
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power meter or spectrum. (Channel power function, RBW, VBW = 1MHz)
3. Record the max. reading.

4. Repeat above procedures until all frequency measured were complete.

6.3. Measurement Result

Frequency|Reading Power Cable Loss Output Power | Output Power| Limit
(MHz) (dBm) (dBm) (W) (W)
2402.00 1.83 0.20 2.03 0.00160 1
2441.00 1.47 0.20 1.67 0.00147 1
2480.00 -0.61 0.20 -0.41 0.00091 1
6.4. Measurement Equipment Used:
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006
Low Loss Cable | HUBER+SUHNER SulngFE"AEX N/A N/A N/A
Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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Peak Power Output Data Plot (CH Low)
5 Agilent  19:19:56 11 Jul 2006 E T Peak Search
Mkr1 2.4021375 GHz
Ref5 dBm #Atten 20 dB 1.834 dBm
Peak /_ﬁ_.___?_\\ hleas Tools *
Log [
10 P
dB/ Mext Peak
Offst
0.1
dB _
e Mext Pk Right
Mext Pl Left
M1 S2
53 FC hin Search
AA
Pk-Pl Search
Center 2.402 GHz Span 5 MHz 1"”1?59
Res BW 1 MHz #WVBW 1 MHz Sweep 5 ms (401 pts) o

|
Peak Power Output Data Plot (CH Mid)

= Agilent

19:19:08 11 Jul 2006

R T

Ref5 dBm

#Atten 20 dB

Mkr1 2.4411500 GHz
1.467 dBm

Peak
Log

/—f—_?“m

10
dB/f

~

M1 S2
53 FC

Center 2.441 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 5 MHz

Sweep 5 ms (401 pts)

Feak Search

hleas Tools *

MNext Peak

MNext Pl Right

Mext Pl Left

Iin Search

Flk-FPk Search

More
1 of 2
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Peak Power Output Data Plot (CH High)

2 Agilent 19:17:52 11 Jul 2006 E T Poak Search
Mkr1 2.4801375 GHz
Ref5 dBm #Atten 20 dB 0612 dBm
Peak Meas Tools
Log ,.f-“__?_\\
10
dB/ - ~ Mext Peak
Offst
0.1
dB _
Mext Pl Right
Mext Pl Left
M1 S2
53 FC Min Search
AA
Pk-Pl Search
Center 2.48 GHz Span 5 MHz 1"”1?59
Res BW 1 MHz #WVBW 1 MHz Sweep 5 ms (401 pts) o
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7. 20dB BAND WIDTH

7.1. Standard Applicable
For frequency hopping systems operating in the 2400MHz-2483.5 MHz no limit for 20dB bandwidth.

7.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=10KHz (1 % of Bandwidth.), Span= 3MHz, Sweep=auto
4. Mark the peak frequency and —20dB (upper and lower) frequency.

5. Repeat above procedures until all frequency measured were complete.

7.3. Measurement Result

CH Bandwidth
(MHz)
Lower 0.718
Mid 0.720
Higher 0.717

7.4. Measurement Equipment Used:

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006

Low Loss Cable | HUBER+SUHNER SlingFE"AEX N/A N/A N/A
Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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20dB Band Width Test Data CH-Low
=5 Agilent L Meas Setup

Avg Number
Ch Freq 2.482 GHz Trig Free 18

Occupied Bandideh I off

Avg Mode
Esxp Repeat

Max Hold
On Off

Occ BH % Pwr
9908 ¥

OBH Span
30000006060 MHz

- - - ¥ B
Occupied Bandvidth Occ BH % Pwr -20.00 dB

948.7458 kHz

. Optimize
Transmit Freq Error
% dB Bandwidth Ref Level

20dB Band Width Test Data CH-Mid

e Agilent L Meas Setup
Avg Number
Ch Freq 2.441 GHz Trig Free 18
Dccupied Bandwidth On Off
Avg Mode
Exp Repeat
Max Hold
On O

I"L
T T |,'|u1 i | Occ BH % Pwr
99.68

OBH Span
3.00800008 MHz

# ||_|I E: H

X dB
Uccupled Bandwidth Occ BH % Pur  99.00 J ~20.90 dB

896.8612 kHz % dB

. Optimize
Transmit Freq Error 55 kHz
x dB Bandwidth k Ref Level
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20dB Band Width Test Data CH-High

#  Agilent L | Meas Setup
Avg Number
Ch Freq 2.48 GHz Trig Free 18
Dccupied Bandwidth On Off
Avg Mode
Exp Repeat
Max Hold
On O

Occ BH % Pwr
99.08 ¥

OBH Span
3.00800008 MHz

# ||_|I E: H

- - . ¥ dB
Occupied Bandwidth Occ BH % Pwr ~20.08 dB

879.6808 kH % dB

Optimize
Ref Level

Transmit Freq Error ; H=
® dB Bandwidth P17
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8. 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

8.1. Standard Applicable

According to §15.247(c), in any 100 KHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100KHz bandwidth within the band that contains the
highest level of the desired power, In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in15.209(a).

8.2. Measurement Procedure
Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum analyzer as RBW, VBW=100KHz, Span=25MHz, Sweep = auto
Mark Peak, 2.390GHz and 2.488GHz and record the max. level.

6. Repeat above procedures until all frequency measured were complete.

o > w

7. Radiated Emission refer to section 9.

8.3. Measurement Result
Refer to attach spectrum analyzer data chart.

8.4. Measurement Equipment Used:

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006

Low Loss Cable | HUBER+SUHNER SulngFE"AEX N/A N/A N/A
Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006

Note: Measurement Equipment for radiated emission refers to section 9.
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Conducted Emission: Test Data CH-Low
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Conducted Emission: Test Data CH-High
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Radiated Emission:
Operation Mode TX CH Low Test Date  Jul. 07, 2006
Fundamental Frequency 2402 MHz Test By Jason
Temperature 25 Pol Ver.
Humidity 65 %
Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL  Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2326.7 33.04 -3.71 29.33 74.00 54.00 -24.67 Peak
2386.0 32.45 3.43 35.88 74.00 54.00 -18.12  Peak
2390.0 3257 3.40 35.97 74.00 54.00 -18.03  Peak
Operation Mode TX CH Low Test Date  Jul. 07, 2006
Fundamental Frequency 2402 MHz Test By Jason
Temperature 25 Pol Hor.
Humidity 65 %

Peak AV Actual FS Peak AV

Freg. Reading Reading Ant./CL  Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m’ (dB)

2326.7  33.33 -3.71 29.62 74.00 54.00 -24.38  Peak
2386.0 34.31 3.43 37.74 74.00 54.00 -16.26  Peak
2390.0 32.96 3.40 36.36 74.00 54.00 -17.64  Peak

Remark

(1) Datas of measurement within this frequency range shown “ - ”” in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

(2) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-

tual FS column

(3) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.
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Radiated Emission:
Operation Mode TX CH High Test Date  Jul. 07, 2006
Fundamental Frequency 2480 MHz Test By Jason
Temperature 25 Pol Ver.
Humidity 65 %
Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL  Peak AV Limit Limit Margin Remark

(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2483.6  33.16 -3.04 30.12 74.00 54.00 -23.88  Peak

2496.0 32.36 -3.04 29.32 74.00 54.00 -24.68  Peak
Operation Mode TX CH High Test Date  Jul. 07, 2006
Fundamental Frequency 2480 MHz Test By Jason
Temperature 25 Pol Hor.
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading Reading Ant/CL  Peak AV Limit Limit Margin Remark

(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2483.6 34.17 -3.04 31.13 74.00 54.00 -22.87 Peak

2496.0 33.25 -3.04 30.21 74.00 54.00 -23.79  Peak

Remark

(1) Datas of measurement within this frequency range shown “ - in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

(2) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(3) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.
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9. SPURIOUS RADIATED EMISSION TEST

9.1. Standard Applicable
According to §15.247(c), all other emissions outside these bands shall not exceed the general radiated
emission limits specified in §15.209(a). And according to §15.33(a)(1), for an intentional radiator op-
erates below 10GHz, the frequency range of measurements: to the tenth harmonic of the highest funda-
mental frequency or to 40GHz, whichever is lower.

9.2. EUT Setup

1. The radiated emission tests were performed in the 3 meter open-test site, using the setup in ac-
cordance with the ANSI C63.4-2003.

2. The EUT was put in the front of the test table. The peripherals was placed on the side of the

host system. The rear of the EUT and peripherals were placed flushed with the rear of the ta-
bletop.

3. The spacing between the peripherals was 10 centimeters.
4. External I/O cables were draped along the edge of the test table and bundle when necessary.
5. The host PC system was connected with 110Vac/60Hz power source.

9.3. Measurement Procedure
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. The turn table shall rotate 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Repeat above procedures until all frequency measured were complete.
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FCC ID: UF2BT8028

9.4. Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

‘«— 3M —»
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\ |eut
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(B) Radiated Emission Test Set-UP Frequency Over 1 GHz
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9.5. Measurement Equipment Used:
966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2005 | 05/26/2006
Spectrum Analyzer Agilent E7405A | US41160416 | 08/27/2005 | 08/26/2006
Bilog Antenna SCHWAZBECK | VULB9163 152 06/03/2005 | 06/02/2006
BBHA
Horn antenna Schwarzbeck 91200 309/320 08/16/2005 | 08/15/2006
Horn antenna Schwarzbeck BBHA 9170 184/185 07/04/2005 | 07/03/2006
Pre-Amplifier HP 8447D 2944A09469 | 07/19/2005 | 07/18/2006
Pre-Amplifier HP 8494B 3008A00578 | 02/26/2006 | 02/25/2007
Turn Table HD DT420 N/A N.C.R N.C.R
Antenna Tower HD MA240-N 240/657 N.C.R N.C.R
Controller HD HD100 N/A N.C.R N.C.R
SUCOFLEX
Low Loss Cable |HUBER+SUHNER | 104PEA-10 10m 10/09/2005 | 10/08/2006
M
SUCOFLEX
Low Loss Cable |HUBER+SUHNER 104PEA-3M 3m 10/09/2005 | 10/08/2006
Site NSA SGS 966 chamber N/A 11/17/2005 | 11/16/2006

9.6. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equa-

tion with a sample calculation is as follows:
FS=RA+AF+CL - AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

9.7. Measurement Result
Refer to attach tabular data sheets.
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Conducted Spurious Emission Measurement Result
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Ch High 30MHz - 3GHz
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode TX CH Low Test Date  Jul. 12, 2006
Fundamental Frequency 2402MHz Test By Jason
Temperature 25 Pol Ver./Hor.
Humidity 65 %
Freq. Ant.Pol. Detector Reading Factor Actual FS  Limit3m Safe _Mar-
Mode gin
(MH2) H/V (PK/QP)  (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
66.86 \Y/ Peak 42.68 -15.61 27.07 40.00 -12.93
364.65 \Y Peak 44.48 -11.56 32.92 46.00 -13.08
66.86 H Peak 45.11 -15.61 29.50 40.00 -10.50
165.80 H Peak 44,57 -14.53 30.04 43.50 -13.46
195.87 H Peak 47.36 -16.36 31.00 43.50 -12.50
299.66 H Peak 49.47 -13.41 36.06 46.00 -9.94
364.65 H Peak 45.26 -11.56 33.70 46.00 -12.30
Remark :

(1) Measuring frequencies from 30 MHz to the 1GHz -

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode TX CH Mid Test Date  Jul. 12, 2006
Fundamental Frequency 2441MHz Test By Jason
Temperature 25 Pol Ver./Hor
Humidity 65 %
Freq. Ant.Pol. Detector Reading Factor Actual FS  Limit3m Safe _Mar-
Mode gin
(MH2) H/V (PK/QP)  (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
33.86 \Y/ Peak 44.27 -15.61 28.66 40.00 -11.34
195.87 \Y Peak 45.01 -16.36 28.65 43.50 -14.85
365.62 Vv Peak 43.67 -11.54 32.13 46.00 -13.87
64.92 H Peak 45.88 -15.08 30.80 40.00 -9.20
157.07 H Peak 43.19 -14.03 29.16 43.50 -14.34
195.87 H Peak 47.04 -16.36 30.68 43.50 -12.82
299.66 H Peak 46.16 -13.41 32.75 46.00 -13.25
365.62 H Peak 45.04 -11.54 33.50 46.00 -12.50
Remark :

(1) Measuring frequencies from 30 MHz to the 1GHz -

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode TX CH High Test Date  Jul. 12, 2006
Fundamental Frequency 2480MHz Test By Jason
Temperature 25 Pol Ver./Hor
Humidity 65 %
Freq. Ant.Pol. Detector Reading Factor Actual FS  Limit3m Safe _Mar-
Mode gin
(MH2) H/V (PK/QP)  (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
30.97 \Y/ Peak 44.47 -15.26 29.21 40.00 -10.79
157.07 H Peak 41.31 -14.03 27.28 43.50 -16.22
299.66 H Peak 43.18 -13.41 29.77 46.00 -16.23
750.71 H Peak 37.99 -4.44 33.55 46.00 -12.45

Remark :
(1) Measuring frequencies from 30 MHz to the 1GHz -

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Low Test Date  Jul. 12, 2006
Fundamental Frequency 2402 MHz Test By Jason
Temperature 25 Pol Ver.
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading ReadingAnt./CL Peak AV Limit Limit Margin
(MHz) (dBuV) (dBuV) CF(dB) [dBuV/m (dBuV/m (dBuV/m (dBuV/m} (dB)
1201.5 41.55 -- -8.55  35.34 -- 74.00 54.00 -18.66 Peak
4804.0

7206.0

9608.0

12010.0  ----

14412.0 ----

16814.0  ----

19216.0  ----

21618.0  ----

24020.0  ----

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown * - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Low Test Date  Jul. 12, 2006
Fundamental Frequency 2402 MHz Test By Jason
Temperature 25 Pol Hor
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading ReadingAnt./CL Peak AV Limit Limit Margin
(MHz) (dBuV) (dBuV) CF(dB) dBuV/m (dBuV/m (dBuV/m (dBuV/m; (dB)
1052.0 42.48 -- -9.25  33.48 -- 74.00 54.00 -20.52 Peak
12015 48.24 -- -8.55  33.63 -- 74.00 54.00 -20.37 Peak
4804.0

7206.0

9608.0

12010.0  ----

144120  ----

16814.0  ----

19216.0  ----

21618.0  ----

24020.0  ----

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown * - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Mid Test Date  Jul. 12, 2006
Fundamental Frequency 2441 MHz Test By Jason
Temperature 25 Pol Ver
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading Reading Ant/CL  Peak AV Limit Limit  Margin
(MHz)  (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
12145 39.86 -- -8.53 33.67 -- 74.00 54.00 -20.33 Peak
4882.0

7323.0

9764.0

12205.0

14646.0

17087.0

19528.0

21969.0

24410.0

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Mid Test Date  Jul. 12, 2006
Fundamental Frequency 2441 MHz Test By Jason
Temperature 25 Pol Hor
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading Reading Ant/CL  Peak AV Limit Limit  Margin
(MHz)  (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1052.0 42.72 -- -9.25 32.31 -- 74.00 54.00 -21.69 Peak
12145 46.13 -- -8.53 33.79 -- 74.00 54.00 -20.21 Peak
4882.0 ----

7323.0 --=-

9764.0 --=-

12205.0 -==-

14646.0 ----

17087.0 ----

19528.0 --=-

21969.0 -==-

24410.0 ----

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown * - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH High Test Date  Jul. 12, 2006
Fundamental Frequency 2480 MHz Test By Jason
Temperature 25 Pol Ver.
Humidity 65 %

Peak AV Actual FS Peak AV

Freg. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1234.0 41.63 -- -8.42 3321 -- 74.00 54.00 -20.79 Peak
4960.0 -—--

7440.0 -—--

9920.0 -—--

12400.0 ----

14880.0 ----

17360.0 -—--

19840.0 -—--

22320.0 -—--

24800.0 ----

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown * - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH High Test Date  Jul. 12, 2006
Fundamental Frequency 2480 MHz Test By Jason
Temperature 25 Pol Hor
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1234.0 44.58 -- -8.42  36.16 -- 74.00 54.00 -17.84 Peak
4960.0 -

7440.0 ----

9920.0 ----

12400.0 ----

14880.0 -—--

17360.0 -—-

19840.0 -

22320.0 ----

24800.0 -—--

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency

(2) Datas of measurement within this frequency range shown * - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actual FS
column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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10. FREQUENCY SEPARATION

10.1. Standard Applicable

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 20dB bandwidth of the hopping channel, whichever is greater.

10.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = middle of hopping channel .
4. Set the spectrum analyzer as RBW,VBW=100KHz, Adjust Span to 5 MHz, Sweep = auto.
5. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

10.3. Measurement Result

Channel separation Limit Result
MHz kHz
1 >=25KHz or 2/3*20 dB bandwidth PASS
10.4. Measurement Equipment Used:
Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A | US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 11/09/2005 | 11/10/2006

Low Loss Cable |HUBER+SUHNER SLingFEL'EX N/A N/A N/A

Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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Frequency Separation Test Data
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11. NUMBER OF HOPPING FREQUENCY

11.1. Standard Applicable

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz
bands shall use at least 15 hopping frequencies.

11.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

3. Set spectrum analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.
Set the spectrum analyzer as RBW,VBW=100KHz,
5. Max hold, view and count how many channel in the band.

11.3. Measurement Result

Limit Measurement result Result
Total No of (CH) (CH)
hopping channel
PRINg 15 79 Pass
11.4. Measurement Equipment Used:
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006
SUCOFLEX
Low Loss Cable |HUBER+SUHNER 104PEA N/A N/A N/A
Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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12. TIME OF OCCUPANCY (DWELL TIME)

12.1. Standard Applicable

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz.
The average time of occupancy on any frequency shall not greater than 0.4 s within period of 0.4 sec-
onds multiplied by the number of hopping channel employed.

12.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.
4. Set the spectrum analyzer as RBW,VBW=100KHz, Span = 0Hz , Adjust Sweep = 30s.
5. Repeat above procedures until all frequency measured were complete.

12.3. Measurement Result
The dwell time of 0.312 s within a 30 second period in data mode is independent from the packet
type (packet length). The calculation for a 30 second period is a follows:

Dwell time = time slot length * hop rate / number of hopping channels *30s

A period time = 0.4 (ms) * 79 = 31.6 (s)

CH Low: DH1 time slot = 0.405 (ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
DH3 time slot = 1.675 (ms) * (1600/(3*79)) * 31.6 = 357.3 (ms)
DHS5 time slot = 2.925 (ms) * (1600/(5*79)) * 31.6 = 374.4 (ms)

CH Mid: DH1 time slot = 0.405 (ms) * (1600/(1*79)) * 31.6 = 259.2 (ms)
DH3 time slot = 1.675 (ms) * (1600/(3*79)) * 31.6 = 357.3 (Ms)
DH5 time slot = 2.906 (ms) * (1600/(5*79)) * 31.6 = 372.0 (ms)

CH High: DH1 time slot = 0.416 (ms) * (1600/(1*79)) * 31.6 = 266.2 (ms)
DH3 time slot = 1.662 (ms) * (1600/(3*79)) * 31.6 = 354.6 (ms)
DH5 time slot = 2.906 (ms) * (1600/(5*79)) * 31.6 = 372.0 (ms)
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12.4. Measurement Equipment Used:
Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006

SUCOFLEX
Low Loss Cable |HUBER+SUHNER 104PEA N/A N/A N/A

Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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13. Peak Power Spectral Density

13.1. Standard Applicable

interval of continuous transmission.

13.2. Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2.

Record the max. reading.

13.3. Measurement Result

Report No EF/2006/70009
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Repeat above procedures until all frequency measured were complete.

Issue Date: Mar. 09, 2007

According to §15.247(d), for direct sequence systems, the peak power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any 3kHz band during any time

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set the spectrum analyzer as RBW = 3KHz, VBW = 10KHz, Span = 1.5MHz, Sweep=100s

CH RF Power Density | Cable loss RF Power Density | Maximum Limit
Reading (dBm) (dB) Level (dBm) (dBm)
Low -8.35 0.20 -8.15 8
Mid -9.08 0.20 -8.88 8
High -11.22 0.20 -11.02 8
13.4. Measurement Equipment Used:
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A |MY43360126| 03/29/2006 | 03/28/2007
Spectrum Analyzer Agilent 7405A US41160416 | 06/28/2005 | 06/29/2006
Spectrum Analyzer R&S FSP 40 100034 | 11/09/2005 | 11/10/2006
Low Loss Cable | HUBER+SUHNER SulngFE"AEX N/A N/A N/A
Attenuator Mini-Circult BW-S10W5 N/A 10/07/2005 | 10/06/2006
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2005 | 10/06/2006
Splitter Mini-Circult ZFSC-2-10G N/A 10/07/2005 | 10/06/2006
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Power Spectral Density Test Plot (CH-High)
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14. ANTENNA REQUIREMENT

14.1. Standard Applicable

For intentional device, according to §15.203, an intentional radiator shall be designed to ensure that no
antenna other than furnished by the responsible party shall be used with the device.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are used exclu-
sively for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum peak output power of the intentional radiator is reduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

14.2. Antenna Connected Construction

The directional gains of antenna used for transmitting is 0 dBi, and the antenna connector is de-

signed with permanent attachment and no consideration of replacement. Please see EUT photo for
details.
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