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1 Testreport

(1) This report summarizes the result of a single investigation and test result relate only to tested sample.

(2) The report shall not be reproduced except in full without the written approval of the TAIYO YUDEN CO.,LTD.

(3) This test report must not be used by the client to claim product endorsement by NVLAP or agency of the U.S.
Government.

(4) We hereby certify that no party to the applications authorized hereunder is subject to a denial of benefits,
including FCC benefits, pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C 853(a)

(5) When the test report concerns with the NVLAP accreditation test t he first page of the test report is signed by
NVLAP Approved Signatory accompanied by the NVLAP logo.

2 General Information

2.1 Product Description

The pre-production sample of the TAIYO YUDEN CO.,LTD. Bluetooth USB Adaptor was tested as Equipment

Under Test.
EUT . Bluetooth USB Adaptor ...
ModelNo. ... LEYSF2CSUU
SerialNo. | 00037A009001_, 00037201f019. .. ...
FCCID : RYYEYSF2CSUU

EUT is attached to the PC provided with the USB port, and it is a wireless applications to communicate with other
Bluetooth devices.

This is operated within the bands 2400 — 2483.5MHz frequency hopping intentional radiators that comply with the
section 15.247. It provides 79 channels. And it adopts an AFH function to prevent interference with other wireless
applications. Refer to APPENDIX 1.

It is manufactured in accordance with the technical specifications in Part 1, Part 2 and Part 15, Subpart C of the
Code of Federal Regulations 47 as a following part.

1.1307 (b)(1), 15.205(a), (b)
1.1310 Table 1B, 15.207(a) to (d)

2.1033 (a), (b), 15.209(a) to (7)

15.201 (b),15.247 (a)-(1), (a)-(1)-(i), (b), (c),(d),(7)
15.203

TAIYO YUDEN CO.LTD. Page : 4 of 53
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2.2 Summary of Test and Inspection Result
Test P - Worst
No. ltem Procedure Specification Remarks Deviation Margin Results
14.6 dB
1 Conducted ceé\ﬁoo 1 15.207 : N/A VB(AV) Pass
B 4.25 MHz
Carrier

2 Frequency 15.247(a)(1) N/A - Pass

Separation
20dB .

3 Bandwidth 15.247(a)(1)(i) N/A - Pass
Number of

4 Hoping ANSI 15.247(a)(1)(iii) N/A - Pass
Frequency | C63.4:2001 Conducted

5 Dwell time Public Notice 15.247(a)(1)(iii) N/A - Pass

Maximum peak DA00-705

6 Output Power 15.247(b)(1) N/A - Pass
Band Edge

7 Compliance 15.247(c) N/A - Pass

. 6.2dB
8 Radiated 15247(c) | Radiated N/A Vertical Pass
835.31MHz
2.3 Test Methodology

Interference measurements were made in accordance with ANSI C63.4-2001 Methods of Measurement of
Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz. Radiate testing in the range of 30 MHz to 18GHz was performed at an antenna to EUT distance of 3
meters under the 15.209 (e). And radiate testing in the range of 18 GHz to 25 GHz (10th harmonic of the
highest fundamental frequency, 15.209 (f) and 15.33 (a) (1) for the spectrum investigation) was performed at
an antenna to EUT distance of 1 meters under the 15.209 (e) .

TAIYO YUDEN CO.LTD. Page : 5 of 53
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2.4 Test Facility

1. FCC47CFR, Part 15, Section 15.247 and RSS210 regulation test was performed on the shielded room
and radiated interference field strength test was performed on the 10 meter semi-anechoic chamber
located at TAIYO YUDEN CO.,LTD. EMC Center, 5607-2 Nakamuroda Haruna-Machi Gunma-Gun
Gunma, 370-3347 Japan.

2. This Laboratory is accredited under the National Voluntary Laboratory Accreditation Program (NVLAP)
by United States Department of Commerce, National Institute of Standard and Technology (NIST) for
satisfactory compliance with criteria established in Title 15, Part 285 Code of Federal Regulations.

3. These criteria encompass the requirements of ISO/IEC 17025:1999 and the relevant requirements of
ISO 9002:1994 as suppliers of calibration or test results. Accreditation awarded for specific services,
listed on the Scope of Accreditation for: ELECTROMAGNETIC COMPATIBILITY AND
TELECOMMUNICATIONS FCC. (NVLAP LAB CODE: 200607-0).

4.  This laboratory is listed by Federal Communications Commission, Equipment Authorization Division
(Registration Number: 606514) and listed by Industry Canada.(No.4389-1)

3  System Test Configuration

3.1 Justification

1. Emission tests were performed with no deviation from the ANSI C63.4-2001 and FCC 47CFR, Part 15,

Section 15.247 regulation tests were performed with no deviation from the FCC Public Notice DA00-75

released March 30, 2000.

The system was configured for testing a typical fashion. (as a customer would normally use it.)

Radiate testing in the range of 1 GHz to 25 GHz was investigated with the spectrum (peak detector function)

under the FCC regulation section 15.209 (e) and 15.35 (b). The test performed at an antenna to EUT

distance of 1 meter. The level of any unwanted emissions from EUT did not exceed the level of the

fundamental emission (Compliance with 15.209 (c)). And test result found to be compliance with FCC

regulation section 15.209 (a) Radiated emission limits (500 micro-volts/meter). Data is presented for the

“‘worst case” measurements, that E.U.T was normal operated.

4. Radiate testing in the range of 30 MHz to 1000 MHz was performed at an antenna to EUT distance of 3
meters under the 15.209 (e) and 15.31(f)(1).

5. Alltests were performed with the representative channel operation as follows.

w

a. Lowest frequency channel : CHO  2402MHz
b. Middle frequency channel : CH39 2442MHz
c. Highest frequency channel : CH78 2480MHz
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3.2  Operating modes

Mode Explanation of the mode
- Signal packet type : DH5
Transmitting mode Signal pattern : PRBS9

Description : A5 slot, Data High rate, ACL type packet. Supports a data payload of 0 to

DH1 27 bytes with CRC, no FEC, and fully transmits within five consecutive 625
microsecond transmission slots. Makes up the front half of a 5/1 multi-slot Frame.
Description : A5 slot, Data High rate, ACL type packet. Supports a data payload of 0 to

DH3 183 bytes with CRC, no FEC, and fully transmits within five consecutive 625
microsecond transmission slots. Makes up the front half of a 5/1 multi-slot Frame.
Description : A5 slot, Data High rate, ACL type packet. Supports a data payload of 0 to

DH5 339 bytes with CRC, no FEC, and fully transmits within five consecutive 625
microsecond transmission slots. Makes up the front half of a 5/1 multi-slot Frame.

PRBS9 A periodic Pseudo Random Bit Sequence. 2° -1

3.3  List of accessories

Product name MIN SIN Manufacturer Notes FCC ID/DoC
a Personal Computer D51C T251KN8220196 Compaq - DoC
b Monitor 317U 826BE43KD054 Compaq - ID:H4I1CM5017
c keyboard KB-0133 B55830EBU0151X Compaq PC Bundle DoC
d mouse - F466BOMN30 Compaq PC Bundle | ID: JNZ211443
3.4 |Interface cable
CableType | MN | Connection | M€ | gpigideq | Materialof | oy | Treatment for the
core connector extra length
1 | RGBcable : bevc ‘wside | Yes Metal 15m | [foldedbackand
forth in the center
2 AC cable - b No Plastic 2.4m -
3 AC cable - c No Plastic 2.0m
4 | Keyboard : b No Plastic 1.9m :
cable
5 Mouse cable - b No Plastic 1.8m -

TAIYO YUDEN CO.LTD.
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3.5 Special Accessories

None

3.6 Equipment Modifications

No modification has been carried out by the test laboratory.

3.7 Configuration of Tested System

Radiated Emission Test and Conducted Emission Test

_ USBPort
y'd
b - — EUT: Bluetooth USB Adapter

C -0

d
‘ 4
1
3 ﬁj 2
Ferrite Core
AC120V 60Hz === >0 n<«— AC120V 60Hz

These numbers and the marks in the picture above are corresponding to the numbers
and the mark in Figure 3.3 and 3.4 on page 6.

TAIYO YUDEN CO.LTD.
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Operation within the bands 2400-2483.5MHz

US/B Port
/// ...... Antenna Port
b L Spectrum
- Analyzer

EUT : Bluetooth USB Adapter

C -0

Ferrite Core
AC120V 60Hz ------ » <«— AC120V 60Hz

4  Antenna Requirement

The EUT provide a permanently attached antenna and it found to be compliance with FCC regulation

section 15.203.
Refer to Section 8.2 Internal Photos.

TAIYO YUDEN CO.LTD.
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5 Conducted Emission Test

5.1 Test Setup

Conducted emission measurements were performed from 150kHz to 30 MHz.
The test setup was made according to ANSI STD C63.4-2001 clause 7 in the Shielded room.
The rear of non-conductive wooden table top was placed 0.4 m from a vertical metal reference plane that one of the
wall.
Rears of the peripherals were all aligned and flush with rear of non-conductive wooden tabletop.
The height of this table was 0.8 m and 1.5 m wide x 1.0 m deep size.
The spacing between the each equipment was 10 cm.
Connection of the PC connected EUT USB Adaptor to the artificial mains network (LISN) was required.
The distance between the closet surface of the EUT and the closet surface of the artificial mains network (LISN) was
0.8m.
Connection of the all other equipment to the second artificial mains network (LISN) was required. The distance
between the peripherals and the closet surface of the second artificial mains network (LISN) was minimum 0.8 m.
The second artificial mains network is terminated with 50 ohm terminator. Where a mains flexible cord is provided by
the manufacture this is 2.0 m long and excess cable was folded back and forth as far as possible to 0.8 m so as to
from a bundle not exceeding 0.4 m in length. Interconnecting cables of table top equipment that hang closer than 0.4
m to the floor ground plane were folded back and forth forming a bundle 30 to 40 cm long, hanging approximately in
the middle between ground plane and table.
The measurement has been conducted with both line and neutral power supply polarization.
The maximum voltage emission was verified with the cable routing and the location of the peripherals.
The highest voltage emission has been recorded.
For further description of the configuration refer to the photographs of this report.

Detector Mode: Quasi-Peak and Average
Bandwidth: 10kHz

5.2  Test Instrumentation
Egjglrlr?t/e/nt Manufacturer Model No. Serial No. Frggtrl]zr;cy c alibggg; Due
Shielded room TDK Co.,Ltd DA-06912 - - -
EMI Test Receiver R&S ESHS 10 100005 0.9-30MHz | 29%..7.2004.
KYORITSU
LISN ELECTRICAL KNW-407 8-680-1 18th.3.2005.
WORK

RG223 CE~1 0.15-30MHz 7th.4.2004.

Cable SUHNER RG223 CE-2 0.15-30MHz 7th.4.2004.
RG2214 CE-3 0.15-30MHz 7th.4.2004.

Attenetor KYORITSU KPD-602 5K325 0.15-30MHz | 23r.9.2004.

RF Selector TDK Co.,Ltd NS4900 0302-009 7th.4.2004.

Software Corp(;rrgtiYo 2cnica EPS5/CE Ver2.0 | 0208085

TAIYO YUDEN CO.LTD.
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5.3 Conducted Emission Calculation

The basic equation with a sample calculation is as follows:

cf=CF+AL
CE= RA+cf.

Where c.f. = Correction Factor (dB)
CE = Conducted Emission (Emission Level - Result) (dBuV)
RA = Receiver Amplitude (Reading Level) (dBuV)
CF = Cable Attenuation Loss (dB)
AL = Attenuator Loss (dB)

Assume a receiver reading of 27.3 dB ¢ V is obtained. The Factor of 3.4dB is added, giving a
terminal voltage of 30.7 dB i V. The 30.7 dB ¢ V value was mathematically converted to its
corresponding level in ¢ V.

CE=273+34=307dBuVvV

Levelin ¢V = Common Antilogarithm [(30.7 dB u V)/20] = 34.8 uV
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5.4 Test Results
Conducted Emission 2402MHz

Serial No. : 00037a01f019
Power : AC 120V 60Hz
Mode : Transmitting mode , Non Frequency Hopping
Temperature . 20°C
Humidity : 35%
Remarks  : It was measured at AC port of Personal Computer “ B ” with EUT USB Adapter connected.
VA
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV [dB]
0.20 33 345 34.0 63.8 53.8 37.8 26.0 373 16.5
2.87 34 28.5 27.2 56.0 46.0 31.9 24.1 30.6 15.4
2.96 34 28.1 27.0 56.0 46.0 31.5 24.5 30.4 15.6
425 35 27.0 26.0 56.0 46.0 30.5 255 29.5 16.5
9.19 3.7 30.0 25.0 60.0 50.0 337 26.3 28.7 21.3
9.29 37 351 30.0 60.0 50.0 38.8 21.2 337 16.3
VB
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV [dB]
2.87 3.3 28.0 275 56.0 46.0 31.3 24.7 30.8 15.2
2.97 3.3 28.5 27.0 56.0 46.0 31.8 24.2 30.3 15.7
4.25 34 30.0 29.0 56.0 46.0 334 22.6 324 13.6
9.29 35 35.0 31.0 60.0 50.0 38.5 215 34.5 15.5

Test Result : Pass
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Conducted Emission 2441MHz

Serial No. : 00037a01f019
Power : AC 120V 60Hz
Mode : Transmitting mode , Non Frequency Hopping
Temperature . 20°C
Humidity : 35%
Remarks  : It was measured at AC port of Personal Computer “ B ” with EUT USB Adapter connected.
VA
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV [dB]
0.20 3.3 34.2 33.8 63.8 53.8 375 26.3 371 16.7
2.87 3.4 285 27.3 56.0 46.0 31.9 241 30.7 15.3
2.96 34 28.6 27.1 56.0 46.0 32.0 24.0 30.5 15.5
4.25 35 27.3 26.1 56.0 46.0 30.8 25.2 29.6 16.4
9.19 37 31.0 25.0 60.0 50.0 34.7 25.3 28.7 21.3
9.29 3.7 35.2 29.9 60.0 50.0 38.9 21.1 33.6 16.4
VB
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV (dB]
2.87 3.3 29.0 28.0 56.0 46.0 32.3 23.7 31.3 14.7
297 33 28.8 27.1 56.0 46.0 32.1 239 30.4 15.6
4.25 34 30.1 28.9 56.0 46.0 33.5 225 32.3 13.7
9.29 35 35.1 315 60.0 50.0 38.6 214 35.0 15.0

Test Result : Pass
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Conducted Emission 2480MHz

Serial No. : 00037a01f019
Power : AC 120V 60Hz
Mode : Transmitting mode , Non Frequency Hopping
Temperature . 20°C
Humidity : 35%
Remarks  : It was measured at AC port of Personal Computer “ B ” with EUT USB Adapter connected.
VA
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV [dB]
0.20 3.3 34.0 33.6 63.8 53.8 37.3 26.5 36.9 16.9
2.87 34 28.6 27.3 56.0 46.0 32.0 24.0 30.7 15.3
2.96 34 28.9 27.3 56.0 46.0 32.3 23.7 30.7 15.3
4.25 35 27.0 259 56.0 46.0 30.5 255 294 16.6
9.19 37 315 26.0 60.0 50.0 35.2 24.8 29.7 20.3
9.29 3.7 35.3 30.0 60.0 50.0 39.0 21.0 33.7 16.3
VB
Meter Reading Limits Conducted Emission
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV)]
[MHz] [dB] Margin Margin
QP AV QP AV QP [dB] AV [dB]
2.87 3.3 28.6 275 56.0 46.0 31.9 241 30.8 15.2
297 33 29.0 275 56.0 46.0 32.3 23.7 30.8 15.2
4.25 34 30.2 29.0 56.0 46.0 33.6 224 324 13.6
9.29 35 354 31.6 60.0 50.0 38.9 211 35.1 14.9

Test Result : Pass

TAIYO YUDEN CO.LTD.

Page : 14 of 53



TEST REPORT Report No. :|CM04004-2-FCC

6 Radiated Emission Test

6.1 Test Setup

The test setup was made according to ANSI STD C63.4-2001 clause 8 on the 10 meter semi-anechoic
chamber, which allows a 3 or 1 m distance measurement.

EUT was placed on non-conductive table (foam polystyrene). The height of this table was 0.8 m.

The measurement has been conducted with both horizontal and vertical antenna polarization.

The turntable has been fully rotated. The highest radiation of the equipment has been recorded.

For further description of the configuration refer to the pictures of this report.

Distance between equipment and antenna  : 3m (30MHz to 18GHz)

: 1m (18GHz to 25GHz)
Spectrum Analyzer Setting
30~ 1000MHz Detector : Quasi-Peak
Bandwidth : 120kHz
1~25GHz Detector : Peak and Average
Bandwidth : 1MHz
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6.2  Test Instrumentation

Facility/ . Frequenc Next
Equipmint Manufacturer Model No. Serial No. Rgnge y Calibration Due

10m anechoic chamber TDK Co.,Ltd DA-06912 - - 21st.2.2005.
EMI Test Receiver R&S ESCS 30 100148 30-1000MHz 2nd 9.2004.
Spectrum Analyzer 8563E 3416A02230 30-1000MHz 15t,6.2003.
Agilent E4446A US42070181 1-40GHz 11t.2.2005.

Amplifier Technologies 8449B 3008A00571 1-26.5GHz 8t.7.2004.
8447D 2944706812 30-1000MHz 6t.4.2005.

RF Selector TDK Co.,Ltd NS4900 0302-010 - 6t.4.2005.
RG214 RG1 [512815] | 30-1000MHz 6t.4.2005.

RG214 RG3 [513176] | 30-1000MHz 6t.4.2005.

RG214 RG8 [512815] | 30-1000MHz 6th.4.2005.

SUHNER RG214 RG5 [513176] | 30-1000MHz 6t.4.2005.

RF Cable RG214 RG6 [512291] | 30-1000MHz 6t.4.2005.
SUCOFLEX 106 | SU1 [28334/6] 1-18GHz 8h.7.2004.

SUCOFLEX 104 | SU2[204313/4] 1-18GHz 8h.7.2004.

Hp 85381C No.3 18-25GHz 15t.6.2004.

85381C No.5 18-25GHz 15t.6.2004.

Attenetor KYORITSU KPD-602 220142 30-1000MHz 6t.4.2005.
Schwarzbeck BBA9106 No.4 30-300MHz 23th.2.2005.

Antenna UHALP9108-A 160 300-1000MHz | 23t.2.2005.
EMCO 3115 9403-4232 1-18GHz 14t 8.2005.

3116 9311-2227 18-40GHz 19%.8.2005.

Software XS | EPSIREVer20 | 0208086
orporation
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6.3

Radiated Emission Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting the

Amplifier Gain (if any) from the measured reading. The basic equation with a sample calculation is as
follows:

c.f.=AF + CF +AL - AG - DF
RE = RA+cf.

Where c.f. = Correction Factor (dB/m)

RE = Radiated Emission (Emission Level - Result) (dBuV/m)

RA = Receiver Amplitude (Reading Level) (dBuV)

AF = Antenna Factor (dB/m)

CF = Cable Attenuation Loss (dB)

AG = Amplifier Gain (dB)

AL = Attenuator Loss (dB)

DF = Distance Factor
Distance between equipment and antenna:3m = 0(dB)
Distance between equipment and antenna:1m = 9.5(dB)

Assume a receiver reading of 43.4 dB 1 V is obtained. The Correction Factor of —10.2 dB/m is added,
giving a Radiated Emission of 33.2 dB ¢ V/m. The 33.2 dB ¢ V/m value was mathematically
converted to its corresponding level in u V/m.

RE =434+ (-10.2) =33.2dB ¢t Vim

Level in u V/Im = Common Antilogarithm [(33.2 dB 12 V/m)/20] = 45.7 1 Vim
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6.4 Test Results
6.4.1 Frequency Range 30MHz to 1GHz

Spurious Emission (Radiated) 2402MHz

Serial No. : 00037A009001

Power : DC 5V (Supply by USB Port)

Mode . Transmitting mode , Non Frequency Hopping

Test Distance :3m

Temperature 1 25°C

Humidity D 12%

Meter Reading Radiated Emission (QP)
Frequency Factor [dB(uV)] Limits [dB(uV)/m]
[MHz] [dB/m] Horizontal | Vertical [dB(uV)/m] Horizontal Margin Vertical Margin
[dB] [dB]

43.95 -8.6 - 35.0 40.0 - - 264 13.6
73.94 -14.8 - 36.5 40.0 - - 21.7 18.3
120.00 -8.4 36.5 35.3 435 28.1 15.4 26.9 16.6
298.26 0.3 29.1 - 46.0 294 16.6 -
835.31 3.8 - 35.9 46.0 - - 39.7 6.3
901.83 4.8 - 34.2 46.0 - - 39.0 7.0

Test Result : Pass
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Spurious Emission (Radiated) 2441MHz

Serial No. : 00037A009001

Power : DC 5V (Supply by USB Port)

Mode . Transmitting mode , Non Frequency Hopping

Test Distance :3m

Temperature :25°C

Humidity 2 12%

Meter Reading Radiated Emission (QP)
Frequency Factor [dB(uV)] Limits [dB(uV)/m]
[MHz] [dB/m] Horizontal | Vertical [dB(uV)/m] Horizontal Margin Vertical Margin
[dB] [dB]

43.95 -8.6 - 34.4 40.0 - - 258 14.2
73.94 -14.8 - 36.7 40.0 - - 219 18.1
120.00 -8.4 36.4 35.3 43.5 28.0 15.5 26.9 16.6
298.26 0.3 29.2 - 46.0 29.5 16.5 -
835.31 3.8 - 36.0 46.0 - - 39.8 6.2
901.83 4.8 - 34.0 46.0 - - 38.8 7.2

Test Result : Pass
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Spurious Emission (Radiated) 2480MHz

Serial No. : 00037A009001

Power : DC 5V (Supply by USB Port)

Mode : Transmitting mode , Non Frequency Hopping

Test Distance :3m

Temperature :25°C

Humidity 2 12%

Meter Reading Radiated Emission (QP)
Frequency Factor [dB(uV)] Limits [dB(uV)/m]
[MHz] [aB/m} Horizontal | Vertical [aBuV)/m} Horizontal Margin Vertical Margin
[dB] [dB]

43.95 -8.6 - 36.0 40.0 274 12.6
73.94 -14.8 - 37.6 40.0 228 17.2
120.00 8.4 37.1 36.0 435 28.7 14.8 27.6 15.9
298.26 0.3 29.1 - 46.0 294 16.6 -
835.31 3.8 - 35.7 46.0 39.5 6.5
901.83 4.8 - 34.3 46.0 39.1 6.9

Test Result : Pass
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6.4.2

Spurious Emission (Radiated) 2402MHz

Frequency Range 1GHz to 25GHz

Serial No. : 00037A009001

Power : DC 5V (Supply by USB Port)

Mode . Transmitting mode , Non Frequency Hopping

Test Distance : 3m

Temperature 1 24°C

Humidity : 69%

Meter Reading Limits Emission Level
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV/m)]
) [MHz] [dB/m} Margin Margin
Peak | Average | Peak | Average | Peak (dB] Average (dB]

H 1201.50 -13.3 50.5 39.4 74.0 54.0 37.2 36.8 26.1 279
V 1202.44 -13.2 63.9 55.0 74.0 54.0 50.7 23.3 41.8 12.2
H 1202.47 -13.2 54.5 46.4 74.0 54.0 41.3 327 33.2 20.8
H 2390.00 -7.2 46.5 35.8 74.0 54.0 39.3 34.7 28.6 254
H 2399.95 -71.2 50.7 375 74.0 54.0 435 30.5 30.3 23.7
v 2399.99 -71.2 55.9 42.3 74.0 54.0 48.7 25.3 35.1 18.9
H 2483.50 -7.0 46.0 37.1 74.0 54.0 39.0 35.0 30.1 239
\Y 4804.00 0.3 453 325 74.0 54.0 45.6 28.4 32.8 212
v 7206.00 4.2 458 325 74.0 54.0 50.0 24.0 36.7 17.3
\Y 9608.00 74 45.6 33.3 74.0 54.0 53.0 21.0 40.7 13.3

*: Antenna polarization : H = Horizontal , V = Vertical

Test Result : Pass
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Spurious Emission (Radiated) 2441MHz

Serial No. : 00037A009001

Power : DC 5V (Supply by USB Port)

Mode : Transmitting mode , Non Frequency Hopping

Test Distance 2 3m

Temperature 1 24°C

Humidity : 69%

Meter Reading Limits Emission Level
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV/m))]
* [MHz] [dB/m] Marai Marai
gin argin
Peak | Average | Peak | Average Peak [dB] Average (dB]

H 1220.63 -13.2 50.0 38.4 74.0 54.0 36.8 37.2 25.2 28.8
v 1220.71 -13.2 54.6 437 74.0 54.0 414 32.6 30.5 235
v 1653.23 -10.9 63.6 42.2 74.0 54.0 52.7 21.3 31.3 22.7
H 2390.00 1.2 46.5 35.8 74.0 54.0 39.3 34.7 28.6 254
H 2483.50 -7.0 46.0 37.1 74.0 54.0 39.0 35.0 30.1 239
V 4382.00 0.6 427 324 74.0 54.0 433 30.7 33.0 21.0
v 7323.00 44 42.6 32.8 74.0 54.0 47.0 27.0 37.2 16.8
v 9764.00 7.2 453 33.2 74.0 54.0 52.5 215 404 13.6
v 12205.00 10.3 425 325 74.0 54.0 52.8 212 42.8 11.2

*: Antenna polarization : H = Horizontal , V = Vertical

Test Result : Pass
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Spurious Emission (Radiated) 2480MHz

Serial No. : 00037A009001
Power : DC 5V (Supply by USB Port)
Mode : Transmitting mode , Non Frequency Hopping
Test Distance :3m
Temperature 1 24°C
Humidity : 69%
Meter Reading Limits Emission Level
Frequency Factor [dB(uV)] [dB(uV)] [dB(uV/m))]
[MHz] [dB/m] Marai Marai
argin argin
Peak | Average | Peak | Average | Peak (dB] Average (dB]
1240.53 -13.1 50.1 39.5 74.0 54.0 37.0 37.0 26.4 27.6
1240.70 -13.1 56.4 449 74.0 54.0 433 30.7 31.8 222
2390.00 7.2 46.5 35.8 74.0 54.0 39.3 34.7 28.6 254
2483.50 -7.0 46.0 37.1 74.0 54.0 39.0 35.0 30.1 23.9
2484.01 -7.0 52.3 424 74.0 54.0 453 28.7 35.4 18.6
2484.01 -7.0 57.4 48.7 74.0 54.0 50.4 23.6 417 12.3
7440.03 4.6 41.7 375 74.0 54.0 52.3 21.7 421 11.9
7439.98 4.6 46.3 33.8 74.0 54.0 50.9 23.1 38.4 15.6
9920.00 7.5 45.7 32.8 74.0 54.0 53.2 20.8 40.3 13.7
19840.00 12.5 44.2 31.2 74.0 54.0 56.4 17.6 43.7 10.3
22320.00 12.5 44.0 31.2 74.0 54.0 96.5 17.5 43.7 10.3

Test Result : Pass

*: Antenna polarization : H = Horizontal , V = Vertical
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7 20dB Bandwidth

7.1

Test Setup

The spectrum analyzer was connected directly to the transmitter output.

Spectrum analyzer setting : -

DETECTOR MODE : PEAK

RBW : 30kHz
VBW : 30kHz
SPAN : 2MHz
SWEEP TIME

7.2  Test Instrument

:AUTO

7.3 Test Results

Equipment Manufacture Model No. Serial No. c a”bgﬁétn Due
Spectrum .
Analyzer Agilent E8444A US42070181 11t.2.2005.
Serial No. : 00037a01f019
Power : DC 5.0V (Supply by USB Port)
Mode : Transmitting mode , Non Frequency Hopping
Temperature 1 24°C
Humidity : 50%
Regulation : FCC Part15 C §15.247 (a)(1)(i)
CH Fregency 20dB Bandwidth Limit
[MHz] [MHz] [MHz]
Och(Lowest) 2402.0 0.950 1.0
39ch(Middle) 2441.0 0.880 1.0
78ch(Highest) 2480.0 0.937 1.0

Test Results : Pass
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Data of 20dB Bandwidth

Och(Lowest) 2402MHz 39ch(Middle) 2441MHz
3 Agilent 81:91:58 Jun 8, 2004 Marker # Agilent 91:03:53 Jun 8, 2004 Marker
a Mkrl 958 kHz a Mkrl 388 kHz
Ref 0 dBim #hiteen 10 dB -0.58 dp || Setect Marker Ref 8 dBm whitten 10 dB -9.43 dp || Select Marker
Norm = Norm L 2 3 4
Log * Log *
18 18
dB/ iR , Normal =y . J Normal
& & <
Delta Delta
ol ol |-
o Delta Pair o Delta Pair
dBm dBm "
(Tracking Ref) (Tracking Ref)
Lofiv lret | Lofi Iret 4
vl 52 $pan Pair vl sz Span Pair
$3 FQ Span Center 3 FO Span Center
AA AA
£(f) £(f):
58k Off] 56k Off]
Swp Swp
Center 2.402 800 GHz Span 2 Mz frore Conter 2,491 633 GHz Span 2 Mz Jore
#Res BH 36 kHz #YBH 38 kHz Sweep 2.68 ms (601 pts) #Res BH 30 kHz #WBH 30 kHz Sweep 2.68 ms (601 pts)
| |
78ch(Highest) 2480MHz
#  Agilent 01:05:33 Jun 8, 2004 Marker
a Mkrl 937 kHz]
Ref B dBn *htten 16 dB 0.23 dp |[ Select Marker
Narm L 2 3 4
Log | *
14
ey . N Normal
e =
Delta
ul}
5%#2 Delta Pair
(Tracking Ref)
Lgfiv | |
vl 52 S$pan Pair
33 FC Span Center|
AR
£0fn
>80k Off]
Swp
Center 2.450 008 GHz Span 2 Mz 1"‘0’{3
#Res BH 30 kHz #UBH 20 kHz Sweep 2.68 ms (B@1 pts)
|
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8  Carrier Frequency Separation

8.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

Spectrum Analyzer setting : -
DETECTOR MODE :PEAK
RBW : 100kHz
VBW : 300kHz
SPAN : 3MHz
SWEEP TIME : AUTO

8.2  Test Instrument

8.3 Te

Remarks: 20dB Bandwidth is 0.950 MHz. Refer to Clause 7.3

Equipment Manufacture Model No. Serial No. Calibration Due
Spectrum .
Analyzer Agilent E8444A US42070181 11t.2.2005.
st Results
Serial No. : 00037a01f019
Power : DC 5.0V (Supply by USB Port)
Mode : Transmitting mode , Frequency Hopping (79ch)
Transmitting mode , Adoptive Frequency Hopping (20ch)
Temperature 1 24°C
Humidity : 50%
Regulation : FCC Part15C §15.209 (a)(1)

Transmitting mode , Frequency Hopping (79ch)

Channel
Channel Separation Limit
[MHZ]
Low frequency (Och-1ch) 1.000 >20dB Bandwidth
Middle frequency (38ch-39ch) 0.955 >20dB Bandwidth
High frequency (77ch-78ch) 1.040 >20dB Bandwidth
Transmitting mode , Adoptive Frequency Hopping (20ch
Channel
Channel Separation Limit
[MHZ]
Low frequency 0.995 >20dB Bandwidth
Middle frequency 0.990 >20dB Bandwidth
High frequency 1.000 >20dB Bandwidth

Test Results: Pass
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Data of Carrier Frequency Separation

Frequency Hopping (79ch)

Low frequency (Och-1ch) Middle frequency (38ch-39ch)
i Agilent 00:08:39 Jun 8, 2004 Trace 5 Agilent 80:83:15  Jun 8, 2004 Peak Search
a Mirl 1008 iz & Mkrl 955 kHZ]
Ref © dBm +ftten 18 dB -0.03 &6 | 5 Tracg Ref @ dBm #ftten 10 dB 8.55 db Next Peak
Harm hid = Norm ] B 1
Log o B * Log *
18 ) 10 )
dB/ Clear Write dB/ Next Pk Right
Max Hold Next Pk Left,
; Min Search
Lo Min Hold| | | 4y in earc
ul s
gé ES view| |53 FC Pk-Pk Search
b AR
800 £(fn
£250k glank| | |75 Mkr 3 CF
Sup Swp
More
Center 2.441 008 GHz Span 3 MHz
E;Q;eéuz'f@@; k@H@z@ GHz WEH 390 K sueep 1 mf?g”@fp”ldi #Res BH 100 kHz #UBH 380 kHz Sween 1 ms (501 nts) Lof 2
|
|
High frequency (77ch-78ch)
# Agilent 09:98:16 Jun §, 2004 Peak Search
2 Mkrl 1.940 Wz
Ref @ dBn Atten 10 dB .20 dB Next Peak
Maorm TE ¥
Log *
10 Next Pk Right
dB/ ex ig
Next Pk Left
Lafiv ~ Hin Search
yl s
$3 FC Pk-Pk $earch
AR
£f
50k Mkr 3 CF
Sup
Center 2.4%0 B30 GHz Span 3 WAz 1"'3{3
#Res BH 100 kHz #WBH 308 kHz Sweep 1 ms (601 pis)
|
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Data of Carrier Frequency Separation

Adoptive Frequency Hopping (20ch)

Low frequency Middle frequency
3 Agilent B2:21:56 Jun 8, 2604 Peak Search i Agilent 92:19:39 Jun 8, 2004 File
a Mkrl 995 kHz a Mirl 998 kHz

Ref @ dBm #Atten 10 dB -0.06 dB Next Peak Ref 6 dBm #Atten 10 dB 3.09 dB Catalog»,
#Peak N i #Peak iR
Log & Log <
18 - 7 . 18
4B/ Next Pk Right Y Save]

Next Pk Left Loadh

Min Search Delete
Lafily Lafy "
Y1 52 V1 s2
53 FCI Pk-Pk Search $3 FC Copy
AR AA
£0Fn £()
58k Mkr 3 CF| 58k Renamey|
Swp Swp
Center 2,402 @00 GHz Span 3 MHz 1"?{2 Center 2.441 088 GHz Span 3 MHz 1"?{3
#Res BH 100 kHz #VBH 3080 kHz #Sweep 17.4 ms (601 pts) #Res BH 108 kHz #YBH 300 kHz #5weep 17.4 ms (601 prs)
| |

High frequency
% Agilent 82:17:17 Jun 8, 2004 Peak Search
a Mkrl 1.8680 MHz|
Ref @ dBm #Atten 10 dB 0.04 dB Next Peak
#Peak 1R
Lag | 2
Lo Next Pk Right
dB/ g
Next Pk Left
Min Search
LagAw
V1 52
53 FC Pk-Pk Search
AA
£01
£>50k Mkr 3 CF
Swp
Center 2.450 600 GHz Span 3 MHz 1”‘;{‘;
#Res BH 166 kHz #UBH 380 kHz #Sweep 17.4 ms (681 pts)
|
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9  Number of Hopping Frequency
9.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

spectrum analyzer setting : -
DETECTOR MODE : PEAK
RBW : 300kHz

VBW : 300kHz

SWEEP TIME : AUTO

9.2  Test Instrument

Equipment Manufacture | Model No. | Serial No. Calibg?iéL Due
Spectrum .
Analyzer Agilent E8444A | US42070181 114.2.2005.

9.3 Test Results

Serial No. : 00037a01f019
Power : DC 5.0V (Supply by USB Port)
Mode : Transmitting mode , Frequency Hopping (79ch)
Transmitting mode , Adoptive Frequency Hopping (20ch)
Temperature 1 24°C
Humidity : 50%
Regulation : FCC Part15 C §15.247 (a)(1)(iii)
M Number of channel Limit
ode . .
[time] [time]
Transmitting mode 79 > 75
Frequency Hopping (79ch) -
Transmitting mode 20 > 15
Adoptive Frequency Hopping (20ch) -

Test Results : Pass
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Data of Number of Hopping Frequency

Frequency Hopping (79ch)

(1/4)

(2/4)

4 Agilent 23:36:41 Jun 7, 2004 Marker 3% Agilent 23:38:21 Jun 7, 2894 Marker
Ref 18 dBn #fitten 28 dB Select Harker Ref 10 dBm #fitten 20 dB Select Harker
Peak =~ Horm L
Log Log *
18 18
ey Normal dB/ Normal
Delta Delta
Delta Pair Delta Pair
(Tracking Ref) (Tracking Ref)
Lafy | 4| Laffv Ref 4
M52 spanPair[ | [v1 52 Span Pair
83 FC Span Center S3 FC Span Conter,
AR Jaral ==
£(f): £
FTun OFff] FTun 0ff
Sup Swp
More
Center 2,410 00 GHz Span 20 Mz 10 2 Start 2,420 0 Ghz Stop 2.440 69 Ghz hore
#Res BH 308 khz YBH 308 kHz Sweep 1 ms (51 pts) #Res BH 308 kHz YBH 300 kHz Sweep 1 ms (601 prs)
| |
= Agilent 23:39:41 Jun 7, 2004 Marker Agilent 23:41:08 Jun 7, 2084 Marker
Ref 18 dBn #fitten 20 dB Select Marker Ref 18 dBm ¥iitten 20 dB Select Harker
Mar L 2 3 4 Mormm L
Log * Log | *
10 10 I |
4B/ Normal a8/ Normal
Delta Deltal
Delta Pair Delta Pair
(Tracking Ref) (Tracking Ref)
Loflv | o Lofly Iref 4
sz Span Pair i sz Span Pair,
53 FC Span P Center S3 FQ Span Center]
AR AA
£ £
FTun oOff FTun Off|
Swp Swp
More|
Start 2,448 06 GHz Stap 2.460 00 GHz 1""0’{2 Start 2,466 80 GHz Stop 2433 56 GHz 1ot
#Res BH 308 kHz WBH 308 kHz Sween 1 ms (681 pts) #Res BH 300 kiz UBH 380 kHz Sweep 1 ms (601 pts)
| |
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Data of Number of Hopping Frequency

Adoptive Frequency Hopping (20ch)

Low frequency Middle frequency
6 Agilent 82:12:28 Jun 8, 2004 Trace H Agilent 02:14:20 Jun 8, 2004 Trace
Ref © dBm #iitten 10 dB Trace| | [ref 6 dBm #0tten 10 dB , Tracg
#Peak 2 3 #Peak 1
Log | |i%9 ‘ |
18 ) )
&/ Clear Mrite Y Clear Hrite
Max Hold Max Hold
i Min Hold
LR Min Hold LgAw
vl s2
U1 52 . View
53 FC view| | (> EC
" D’?H £
: FTun Blank
FTun Blank Sup
Swp
Start 2.430 00 GHz Stop 2.452 98 GHz
Start 2.400 00 bHz Stop 2.423 00 GHz #Res BH 300 kHz $VBH 300 kHz  #Sweep 17.4 ms (601 pts)
#Res BW 300 kHz #WBH 306 kHz Sweep 1 ms (BBL pts)
High frequency
35 Agilent 82:15:38 Jun &, 2004 Trace
Ref 0 cBm sfitten 10 dB Tra°§
#Peak
Lo | L)
19 .
4B/ Clear Write
Max Hold
Min Hold
LgAw
V1§82
53 FC View
AR
£
FTun Blank
Swp
Start 2.459 00 GHz Stop 2.481 09 GHz

#Res BH 300 kHz #UBH 380 kHz #Swesp 17.4 ms (601 pts)
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10 Dwell Time

10.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

Spectrum analyzer setting : -
DETECTOR MODE : PEAK
RBW : 1MHz

VBW : 1MHz

SPAN : OHz

SWEEP TIME : AUTO

10.2 Test Instrument

Equipment Manufacture | Model No. Serial No. CalibggéL Due
Spectrum .
Analyzer Agilent EB444A | US42070181 |  1102.2005.

10.3 Test Results

Serial No. : 00037a01f019

Power : DC 5.0V (Supply by USB Port)

Mode : Transmitting mode , Frequency Hopping (79ch)
Transmitting mode , Adoptive Frequency Hopping (20ch)

Temperature 1 24°C

Humidity : 50%

Regulation : FCC Part15C §15.247 (a)(1)(iii)

Frequency Hopping (79ch)

Packet Dwell time Limit
[ms] [ms]
DH1 136.59 400
DH3 271.23 400
DH5 312.34 400
Adoptive Frequency Hopping (20ch)
Dwell time Limit
Packet [ms] [ms]
DH1 136.54 400
DH3 269.28 400
DH5 312.86 400

Test Results: Pass
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Data of Dwell Time (Frequency Hopping (79ch))

Time of occupancy (Dwell Time) for packet type DH1.

FH hop rate of Bluetooth system is 1600hops per 1 second.

A DH1 packet needs 1 time slot for transmitting and 1 time slot for receiving.

In a DH1 packet, it hops 800 times for transmitting per 1 second.

The number of hopping channel is 79.

The number of times that appears in 1 channel per 1 second is as follows.

800/79=10.13 (times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 79 = 31.6 seconds
The number of times that appears in 1 channel per 31.6 seconds is as follows.

10.13 x 31.6 = 320.11 (times)

Transmitting time is 426.7us (see next plot).

Then dwell time is 320.11 x 426.7us = 136.59ms per 31.6 seconds.

Och(Lowest) 2402MHz 39ch(Middle) 2441MHz
# Agilent 00:49:07 Jun 8, 2084 Marker A Agilent 08:51:13 Jun 8, 2964 Marker
a Mkrl 4233 ps a Mkrl  426.7 ps|
Ref @ dBm sfitten 10 dB -1.25 o || Select Harker| | lpcr o agn *Atten 10 dB 217 do || Select Marker
Narm % ry I Narm 1<>R ry L
Log iR i Log i
16 16
4B/ Normal 4B/ Normal
Delta Delta
Delta Pair] Delta Pair
’ (Tracking Ref)
Lgfv Re\C(Tranzkmg Refﬁ)l Lafiv k.. |
WL 5z Span Pair 2% Eg Span Pair|
53 08 Span Center, aA [Span Center|
e £cbx
FTun ‘ off | [T ‘ 0ff
| | ‘ |
UMl ‘
l M More
ore Center 2.441 908 GHz Span @ Hz
Center 2.402 000 GHz Span @ Hz 1 of 2
Ros BH 1 Mz WUBH 1 Mz Sweon 2 ms (601 pts) 1af 2 Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (601 pts) |
|
78ch(Highest) 2480MHz
F Agilent B3:54:02 Jun 8, 2004 Marker

a Mkrl  426.7 ps
Ref 8 dBm sfitten 10 dB 2.6 dp || Select Marker
Harm q L 2 3 4
¢
Log 1R 4
16
=y Normal
Delta|
Delta Pair|
(Tracking Ref)
Lghv | i |
HL s52 Span Pair
53R Span Center
AA
£(f)
FTun Off
|
Center Z.456 B0 GHz Span 6 Hz 1”‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (BO1 pts)
|
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Time of occupancy (Dwell Time) for packet type DH3.

FH hop rate of Bluetooth system is 1600hops per 1 second.
A DH3 packet needs 3 times slot for transmitting and 1 time slot for receiving.

In a DH3 packet, it hops 400 times for transmitting per 1 second.

The number of hopping channel is 79.
The number of times that appears in 1 channel per 1 second is as follows.
400/79=5.1 (times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 79 = 31.6 seconds
The number of times that appears in 1 channel per 31.6 seconds is as follows.

5.1x 31.6 = 161.16 (times)

Transmitting time is 1.683ms (see next plot).

Then dwell time is 161.16 x 1.683ms = 271.23ms per 31.6 seconds.

Och(Lowest) 2402MHz 39ch(Middle) 2441MHz
% Agilent B9:47:23 Jun 8, 2084 Marker ¥ Agilent 09:46:15 Jun 8, 2084 Marker
a Merl  1.683 ms a Mkrl 1675 ms
Ref @ dEm #htten 18 dB 2.87 o || Select Marker Ref @ dBm #fitten 10 dB —.70 4B || Select Marker
Narm L 2 3 Norm L 2 3 4
& 1 1R 1
Log 1R Log
19 19
4B/ Normal ey Normal
Delta Delta
Delta Pair Delta Pair
(Tracking Ref)
Lafv IReF(Trackmg Refé)I LgAv k.. J
WL 52 Span Pair 152 Span Pair
83 FFm Span P Center| 53 gg Span Center]
£t £06: |
FTun Off FTun Off]
‘ ‘ More
Center 2.402 060 GHz Snan © Az 1”‘0’{3 Center 2.441 435 GHz Span © Hz 1of
Res B 1 Mz WUBH 1 Wz Sweep 5 ms (601 pts) Ros BH L MHz #UBH 1 MHe Seep 5 ms (681 prs)
| |
78ch(Highest) 2480MHz
3% Agilent 90:44:14 Jun 8, 2004 Marker
a Mkrl  1.683 ms
Ref 0 dBn whitten 10 dB —7.59 dp || Select Marker
Norm L 2 3 4
1R 1
Log &
10
4B/ Normal
Delta
Delta Pair
(Tracking Ref)
Lofv | |
HLo52 Span Pair
53PSl Span Center
AR
£
FTun | Off
|
Center 2,480 008 GHz Span © iz 1"‘0’{3
Res BH 1 MHz #UBH 1 MHz Sweep 5 ms (6O1 prs)
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Time of occupancy (Dwell Time) for packet type DH5.

FH hop rate of Bluetooth system is 1600hops per 1 second.

A DH5 packet needs 5 times slot for transmitting and 1 time slot for receiving.

In a DH5 packet, it hops 266.67 times for transmitting per 1 second.

The number of hopping channel is 79.

The number of times that appears in 1 channel per 1 second is as follows.

266.67/79=3.37 (times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 79 = 31.6 seconds
The number of times that appears in 1 channel per 31.6 seconds is as follows.

3.37 x 31.6 = 106.49 (times)

Transmitting time is 2.933ms (see next plot).
Then dwell time is 106.49 x 2.933ms = 312.34ms per 31.6 seconds.

Och(Lowest) 2402MHz 39ch(Middle) 2441MHz
W Agilent 8:37:47  Jun 8, 2604 Freq/Channel 5 Agilent 08:39:36 Jun 8, 2084 Marker
a Mkrl  2.933 ms Center Freq a Mkrl 2933 ms Select Marker
ﬁ;fm@ dBm *Hvtten 19 4B -7.43 dB 2.40208900 GHa ﬁs;‘m@ dEin; #Atten 18 dB -8.27 dB e 3 4
Log T S Log i ‘ ‘
19 StartFreq 19
a8/ 246206808 GHz dB/ Normal
Stop Freq
248200000 GHz Delta
CF Step Delta Pair|
1. MH (Tracking Ref)
Lghv [Futo Mai LRy | R a
WL os2) | Freg Offset 52 Span Pair
S3 FS . o Hz| S3 F§ Span Center
i l £(F)ﬂﬂ
£0): . i
Signal Track FTun Off]
FTun ‘ ‘ I o 05 ‘
‘ ‘ ‘ | ‘ More
Center 2,402 BAA GHz Span B Hz Center 2.441 006 GHz Span @ Hz 1 of 2
Res BH 1 Mdz WUEH 1 MHz Sween 18 ms (601 prs) Res BH 1 Mz MEH 1 Mz Sween 10 mo (601 prs)
] |
78ch(Highest) 2480MHz
s Agilent B9:41:58  Jun &, 2004 Marker
a Mkrl 2,917 ms
Ref @ dBm #fitten 10 dB .14 dp || Setect Marker
Morm L 2 3 4
iR 1
Log |
1@
4B/ Normal
Delta
Delta Pair
(Tracking Ref)|
LgRv Rof |
W52 $pan Pair
53 FS Span Center
AA
£ifx
FTun ! 0ff
Center 2.458 800 GHz Span @ Az 1"‘;{%
Res BH 1 MHz 4UBH 1 MHz Sweep 10 ms (601 pts)
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Data of Dwell Time (Adoptive Frequency Hopping 20ch)

Time of occupancy (Dwell Time) for packet type DH1.

FH hop rate of Bluetooth system is 1600hops per 1 second.
A DH1 packet needs 1 time slot for transmitting and 1 time slot for receiving.

In a DH1 packet, it hops 800 times for transmitting per 1 second.

The number of hopping channel is 20.

The number of times that appears in 1 channel per 1 second is as follows.

800/20=40(times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 20 = 8 seconds

The number of times that appears in 1 channel per 8 seconds is as follows.

40 x 8 = 320 (times)

Transmitting time is 426.7us (see next plot).

Then dwell time is 320 x 426.7us = 136.54ms per 8 seconds.

2402MHz 2441MHz
# Agilent 62:47:29 Jun 8, 2004 Marker 5 Agilent 92:48:34  Jun 8, 2004 Marker
a Mkrl 4233 ps a Mkrl  426.7 ps|
Ref & dBin #hitten 10 db —0.05 dp || Select Marker Ref 8 d&n WAtten 10 dB -a.96 dp || Select Marker
#Peak I L2 3 4 #Peak T L2 3
Lag 1¢f <1> Log iR 1
18 18 I
4B/ Normal B/ Normal
Delta Delta
Delta Pair Delta Pair
(Tracking Ref) — (Tracking Ref)
Lfv [ | Lo IR=t |
Wl s2 $pan Pair WL sz Span Pair
$3 FS Span Center, 53 F Pl Span Center,
AR AA
£ £(1)
FTun off FTun Off
Center Z.407 808 Gz Spen 0 Hz hore Center 2.441 000 GHz Span 0 Hz fore
Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (601 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (6AL pts)
| |
2480MHz
s Agilent 02:51:26 Jun 8, 2004 Marker
a Merl 4267 ps
Ref 8 dBm *hitten 10 d5 9.29 dB 139'92‘“ ”grkeg
#Peak I | =
Log Py 3
14 !
Y Normal
Delta
Delta Pair|
- (Tracking Ref)
Lofiv Iest |
L 52 Span Pair
33 FS Span Center
AR
£ L
FTun 0ff
Center 2.456 600 GHz 3pan 0 Az 1”‘0’{2
Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (61 pts)
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Time of occupancy (Dwell Time) for packet type DH3.
FH hop rate of Bluetooth system is 1600hops per 1 second.
A DH3 packet needs 3 times slot for transmitting and 1 time slot for receiving.

In a DH3 packet, it hops 400 times for transmitting per 1 second.

The number of hopping channel is 20.

The number of times that appears in 1 channel per 1 second is as follows.
400/20=20 (times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 20 = 8 seconds
The number of times that appears in 1 channel per 8 seconds is as follows.

20 x 8 = 160 (times)

Transmitting time is 1.683ms (see next plot).
Then dwell time is 160 x 1.683ms = 269.28ms per 8 seconds.

2402MHz 2441MHz
% Agilent B2:45:41 Jun 8, 2004 Marker % Agilent 82:44:23  Jun 8, 2004 Marker
a Merl  1.683 ms & Mkrl  1.683 ms
Ref 0 dBm #fitten 10 dB -a.52 o || Select arker Ref 0 dBm #fitten 10 dB -3.49 d || Select Harker
#Peak s =~ #Peak " =
Log o 5 Log L *
18 16
-y Normal 4B/ Normal
Delta Delta
Delta Pair Delta Pair
(Tracking Ref) (Tracking Ref)
LAy Rt a Loy | 3 |
W52 Span Pair 52 Span Pair|
S3FS Span Center S3 FS Span Center|
AA AA
CN £
FTun 0ff FTun 0ff
Center 2.402 000 GHz Span B Hz 1"‘0’{3 Center 2441 BAG GHz Span 8 Hz 1"5{3
Res BH 1 MHz #YBH 1 MHz Sweep 5 ms (681 prs) Res BH 1 MHz #WBH 1 MHz Sweep 5 ms (681 prs)
| |
2480MHz
% Agilent B2:43:02 Jun 8, 2004 Marker
& Mkrl  1.683 ms
Ref @ dBm #fitten 10 dB 0.66 dg || Select Marker
#Peal " 1 1 2 3 4
Log & &
ég/ Normal
Delta
Delta Pair
(Tracking Ref)
Lafy | 4|
HL 52 Span Pair|
33 F3 Span Centar
AA
£0f
FTun Off
Center 7.430 606 GHz Span 0 Hz 1"‘0’{‘;
Res BH 1 MHz #VBH 1 MHz Sweep 5 ms (681 pts)
|
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Time of occupancy (Dwell Time) for packet type DH5.

FH hop rate of Bluetooth system is 1600hops per 1 second.

A DH5 packet needs 5 times slot for transmitting and 1 time slot for receiving.

In a DH5 packet, it hops 266.67 times for transmitting per 1 second.
The number of hopping channel is 20.

The number of times that appears in 1 channel per 1 second is as follows.

266.67/20=13.33 (times)

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400ms) within a period of 0.4
seconds multiplied by the number of hopping channels employed 0.4 x 20 = 8 seconds

The number of times that appears in 1 channel per 8 seconds is as follows.

13.33 x 8 = 106.67 (times)

Transmitting time is 2.933ms (see next plot).
Then dwell time is 106.67 x 2.933ms = 312.86ms per 8 seconds.

2402MHz

2441MHz

# Agilent 82:38:12 Jun 8, 2004

Marker

% Agilent 82:48:06 Jun 3, 2004

Marker

a Mkrl  2.933 m

a Mkrl  2.933 ms

Ref 8 dBm sfitten 10 dB -0.23 dB 139'92“ ngker Ref @ dBin sfitten 10 dB .30 dg || Select Marker
#Peak s i = #Peak " 2 =
Log Log <
18 1@
4B/ Normal| | [4&, Normal
Deltal Delta
Delta Pair] Delta Pair
(Tracking Ref)
LaPy Ref(Tracklng Refﬂj LgPv k. J
Hos2 Span Pair W5z Span Pair|
33 ;s Span P Center 3 ;g Span Center,
£0f): £t
FTun off| | [FTun Off
More
More Center 2.441 @08 GHz Span @ Hz
Center 2.482 806 GHz Span @ Hz 1of2
Res BH 1 Mz +BH 1 HHz Sweep 10 ms (601 pts) PoPe | [Rea Bl Hhe sVEH 1 T Swocp 18 ns (01 pro) i
|
2480MHz
2 Agilent 02:41:31 Jun 8, 2004 Marker
a Merl  2.933 ms
Ref @ dBm #hitten 10 d5 1.47 o || Setect Marker
L > 3 4
wPeak iR 1
Log L ad
14
ey Normal
Delta
Delta Pair
(Tracking Ref)
LgAw Ref 4
WL 52 Span Pair
53 FShie Span Center
AA
E(fx
FTun off
Center 2,480 000 GHz Saan @ Az 1”‘;{‘;
Res BH 1 MH=z #UBW 1 MH=z Sweep 10 ms (601 pts)
|
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11 Maximum Peak Output Power

11.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

11.2 Test Instrument

spectrum analyzer setting : -
DETECTOR MODE : PEAK

RBW : 300kHz
VBW : 300kHz

SWEEP TIME : AUTO

11.3 Test Results

Equipment Manufacture Model No. Serial No. c alibg%:] Due
iﬁ}‘;ﬁ;g‘g Agilent E8444A | US42070181 | 11%.2.2005.
Serial No. : 00037a01f019
Power : DC 5.0V
Mode : Transmitting mode , Non Frequency Hopping
Temperature 1 24°C
Humidity : 50%
Regulation : FCC Part15C §15.247 (b)(1)
CH Freq. Reading Cable Loss Result Limit
[MHz] [dBm] [dB] [dBm] [dBm]
Och(Lowest) 2402.0 2.22 0.50 -1.77 30.0
39ch(Middle) 2441.0 -1.80 0.58 -1.22 30.0
78ch(Highest) 2480.0 -1.07 0.59 -0.48 30.0

Sample Calculation:
Result = Reading + Cable Loss

Test Results : Pass
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Maximum Peak Output Power

Och(Lowest) 2402MHz

39ch(Middle) 2441MHz

% Agilent 01:16:51 Jun 8, 2004

Peak Search

# Agilent 01:89:54 Jun 8, 2604

System

Mkrl 2.481 833 GHz

Mirl 2.448 825 GHz

Ref @ dBm #Atten 18 dB —2.22 dBm Next Peak| Ref @ dBm #Atten 19 dB -1.88 dBm || Show Errors»
Morm 3 Morm v
Log * * Log *
18 . 16 Power On/
ey Next Pk Right| | |4z, Preset
Next Pk Left Time/Dater
i Alignments»
Lafly Min Search LoRy g
v sz V1 sz ]
33 FC Pk-Pk Search S3 FC Config [/0»
AA AR
£0fn £0:
FTun Mkr 3 CF| | |FTun References
Sup Swp
More
Center 2.402 000 GHz Span 5 HHz Morel | |Center 2471 a0 Gz Span 5 Mz Lof 3
#Res BH 1 MH= #UBH 1 MHz Sneep 1 ms (601 prs) #Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (681 pts)
] |
78ch(Highest) 2480MHz
¥ Agilent 81:08:22 Jun 8, 2004 Peak Search
Mkrl 2.479 842 GHz
Ref & dBm #Atten 10 dB -1.87 dBm Next Peak
Horm 1
Log *
10 Next Pk Right
4B/ g
Next Pk Left
Laflv Min Search
¥l 52
53 FC Pk-Pk Search|
AA
£
FTun Mkr 3 CF]
Swp
Center 2.43 008 GHz 3pan 5 Wiz l"g{g
#Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (601 pts)
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12 Band Edge Compliance
12.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

Spectrum analyzer setting : -
DETECTOR MODE : PEAK
RBW : 100kHz

VBW : 100kHz

SWEEP TIME : AUTO

12.2 Test Instrument

Equipment | Manufacture |  Model No. Serial No. Ca”bggﬁ] Due
Spectrum .
Analyzer Agilent E8444A US42070181 11t.2.2005.

12.3 Test Results

Serial No. : 00037a01f019

Power : DC 5.0V

Mode : Transmitting mode , Frequency Hopping (79ch)
Transmitting mode , Adoptive Frequency Hopping (20ch)

Temperature 1 24°C

Humidity : 50%

Regulation : FCC Part15 C §15.247 (c)
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The spectrum data are attached below. Display line indicates the 20dB offset below highest level. It shows

compliance with the requirement in part 15.247(c)

Frequency Hopping 79ch (2402MHz) Frequency Hopping 79ch (2480MHz)

5 Aghet 90:5257 Jun 8, 2904 Displa & Aghent D310 Jun 3, 2004 Display
Tkrl 2488 08 GHg Werl 2483 50 G|
Ref @ dBm WFiteen 18 4B 57.25 &n || Full Sereen ol & dEn viiuen 14 dB 454 don || Full Screen
torm — Norn T T
Loy b f— Loa 3 f———
I + 1 1 1 + 1 1 1 + Display Ling 18 Display Line
4 e 2186 dEm
4B/ A / i ot
— N
. (Display Line o~ I ", |Display Line 3
e [-22.26 dBm i |=21.06 dBm Limites
! | | | Linitsy Lot
Lafie ;
] v 52 Active Fotn
“"ti)":sﬁ?é:. 33 FO Position
Center ARy Conted
[£07):
50
Titley o Titler
. Center 2428 88 GHz Span 18 MHz || Preferences:
- i  Span 19 Mz | Preferances: shies BH 180 b WUEH 189 ke Swesp 124 ms (681 pts)
UEH 180 kM Sweep 1.24 ns (681 prs) T TR AT

Adoptive Frequency Hopping 20ch (2402MHz) Adoptive Frequency Hopping 20ch (2480MHz)

5 Aghent B2:24:99 Jun 3, 2904 Displa & Aghent BZ5:45 Jun B, 2084 Displ:
play
Wkrl 2408 08 GHg kel 2483 5 GHg

faf @ din *Fiten 10 dB 5192 @ || Full Sereen Ref B dBm sfirten 18 4B 50,68 din | Full Screen
ek *Feak
[ o L oo | L
__‘v,“ 1 ] | | st [ Display Ling w | Dlsgz)ésy L;ne

Y 28.42 dBn 2653 dEn
i/ i i 45/ {lon 0FF
v o
284 27 ) =

n :
:Ifr'" 1 Limitsy Lt | it ) Limitay
© SE———
v 52 e | [ [ Active Fotn| 1 sz Retlye Fctn)
$3 Pl | . . . Position, 5 A  Centar
A Center m“j“ L

Eifx | | | | 1 o |

el iS50k Titler
f:Jal | | | | Titlex s |
Conter 2,482 B9 GH2 Som 18 W || Preferencess Center 2,450 @0 GHz Spen 10 iz (| Preferencesr

YT WEH 100 e aSmess 17.4 e (01 ore) sRes EW 100 kkz SUBH 188 kHz  wSweep 17.4 ms (631 prs)
L& kHz W H woep 17.4 ns (B8] prs) et 2000-2008 A S ——

Non Frequency Hopping (Och(Lowest) 2402MHz) | Non Frequency Hopping (78ch(Highest) 2480MHz)

o Aghent R:75:55 Jun 5, 2404 Displa o Aglent B:28:55 Jun 8, 2004 Digplay
Mkrl 2.488 88 GHz| Mikrl 2.4 GHz|
Rl @ dBm HLeen 18 dB G410 dEn Full Sereen Ref @ dEn #fitten 18 4B 5,05 ¢Ba Full Sereen
[Morm Morm
b ¥ = & | rr——
i — Display Line| Eg’ Display Line|
1/ 22,11 dBme d -21.02 dEm
46/ | I I A W A I | i o 46/ b i
“,,, [Display Line I N | S I S| L “, » |Display Line .
den |-22.11 dBm | . | d6n [-21.82 dBm % i
T 4 t et Limitss T T 1 Limits:
Laf A & Lafy |, 1 L
Active Fctn 1 52| Rctive Fotn
Position: 53 FC Position
Canter Al Center
£
Titles, x5k Titler
50

Span 18 MHz || Preferences,

Conver 2458 @8 GHz
aUEH 186 kHz Sweep 1.24 ns (B8 pes) 98 kHz SVEH 189 kHz

Span 1@ Miiz || Preferences:
Sneop 124 my (GRL prs)

Test Results : Pass
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13 Spurious RF Conducted Emission
13.1 Test Setup

The spectrum analyzer was connected directly to the transmitter output.

spectrum analyzer setting : -
DETECTOR : PEAK

RBW : 100kHz

VBW : 100kHz

SWEEP TIME : AUTO

13.2 Test Instrument

Equipment Manufacture Model No. Serial No. Calibg?igL Due
Spectrum .
Analyzer Agilent E8444A US42070181 11t.2.2005.
13.3 Test Results
Serial No. : 00037a01f019
Power : DC 5.0V
Mode : Transmitting mode , Non Frequency Hopping
Transmitting mode , Adoptive Frequency Hopping (20ch)
Temperature 1 24°C
Humidity : 50%
Regulation : FCC Part15 C §15.247 (c)
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The spectrum data are attached below. Display line indicates the 20dB offset below highest level.
It shows compliance with the requirement in part 15.247(c)

Non Frequency Hopping

Och(Lowest) 2402MHz 39ch(Middle) 2441MHz
5 Agilent 91:25:22 Jun §, 2084 Trace ¥ Agilent 01:33:54 Jun 8, 2004 File
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Report No. :|CM04004-2-FCC

The spectrum data are attached below. Display line indicates the 20dB offset below highest level.
It shows compliance with the requirement in part 15.247(c)

Adoptive Frequency Hopping (20ch)
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14 EIRP Calculation from Peak Power

15.247 (b)(5): Systems operating under the provisions of this section shall be operated in a manner that ensures that the public
is not exposed to radio frequency energy levels in excess of the Commission’s guidelines.

EIRP Calculation :
A B C D E
Specified Minimum Max. RF
. Total Antenna Output Power Total EIRP
Antenna Gain Cable Losses . . .

. Gain (dBi) at Antenna Terminal (dBm)
(dBi) (dB) (dBm)
2.078 0 2.078 -1.07 1.008

Calculation:C=A+B,E=C+D

Note : Cable losses was very small and it can not measured due to the antenna and the
transmitting circuit was connected by printed circuit.

Remarks: The output power, EIRP, of this device is less than the low threshold level.

EIRP = 1.008dBm = 1.26mW
The low threshold level = 60/Frequency(GHz) mW = 60/2.4 mW = 25mW
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15 PHOTOS OF TESTED EUT
15.1 External Photos
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15.2 Internal Photos
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16 PHOTOS OF TEST SETUP

16.1 Photos of Radiated Measurement

These photos show the instruments arrangement under testing, which records the maximum level of the
radiation noise level.
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16.2 Photos of Conducted Measurement

These photos show the instruments arrangement under testing, which records the maximum level of the
radiation noise level.
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16.3 Location of USB Adapter

This photo shows the instruments arrangement under testing.
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APPENDIX 1
About AFH-Hopping Sequence

AFH-Hopping Sequence is provided for in the Bluetooth Spec 1.2. Here is an outline below.
1.In the case of 79Hopping

A B C D E F
5
Y1
5 4 XOR 9 7 7

L5
0
5 5 5 5 7 5
X ——={ ADD PERMS l," ADD Jf 4
mod32 T mod 79 :

Y2 | 78 |

1
3
|
|
77

Due to the above tlow, 32 hops are made Into 5 ways. 1hen, the sign of the sign head 160 is formed. The
remainder that is worked out by dividing with 79 is assigned to Hopping Channel.

Each parameter of the above figure uses the value calculated from the Bluetooth clock and the Bluetooth
address which are shown in the next page.

2.In the case of AFH-Hopping

. Hop Selection of st in
UAR/LAP — pibasic hop system | f -k YES i
i the set of used Use fy for next slot
CLK p Flgure2.16 on cariers?
page 74

Re-mapping Function

E .
= e ADD K fic Use ' instead of §,
M Mod M for next slot
PEAMSy;
Mapping Table
AFH_channel_map
Also | | + as the case of

79Hopping. HoppIng Fatiern uses e value tnat Is worked out by aiviaing with the number of AFH-
Channel’s. Then, available Hopping becomes even as well as 79Hopping.

The selection of the communication Channel is done by the communication error rate and the receiving
signal strength. Frequency is determined by pairing the channel and the value which is divided by the
number of AFH-Channel one-to-one.

It is decided in the specifications that Communication Channel has to have “20Channels” at least. However,
if the number of communication Channel is controlled to be under 20 back to 79Channel-Hopping, and
select the communication Channel again.
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3.The parameter list which decides Hopping-Pattern
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