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History of this test report

Original Report Issue Date: Jun. 13, 2003

m  No additional attachment.

O Additional attachment were issued as following record:

Attachment No. | Issue Date Description
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Certificate No. : F341704

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : Bluetooth Access Point with Broadband Router
Model No. : APBTC1G-X, APBTC1GA-X, APBTC1GB-X
FCC ID. - NLF-APBTCI1G

Filing Type : Certification

Applicant  :Billionton Systems Inc.
No. 21, Sui-Lih Rd., Hsin-Chu, Taiwan

|HEREBY cerTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures given in

ANSI C63.4 - 1992 and the equipment under test was passed all test items required in FCC Part 15 subpart C,
relative to the equipment under test. Testing was carried out on May 29, 2003 at SPORTON International
Inc. LAB.

SPORTON International Inc.
6F, N0.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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1. General Description of Equipment under Test

1.1. Applicant

Billionton Systems Inc.
No. 21, Sui-Lih Rd., Hsin-Chu, Taiwan

1.2. Manufacturer

Sameas 1.1

1.3. Basic Description of Equipment under Test

Equipment : Bluetooth Access Point with Broadband Router

Model No. : APBTC1G-X, APBTC1GA-X, APBTC1GB-X

FCCID : NLF-APBTC1G

Trade Name : Billionton

TP Cable x 2 : Non-Shielded, 1m

Power Supply Type : Switching

AC Power Input : Wall-Mount, 2pin

DC Power Cable : Non-Shielded, 1.5m
SPORTON International Inc. FCC ID. : NLF-APBTC1G
TEL : 886-2-2696-2468 Page No. 1 20f42
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1.4. Feature of Equipment under Test
Product Feature & Specification
1. Host/Radio Interface IEEE802.3 / Bluetooth
2. Type of Modulation FHSS
3. Number of Channels 79
4. Frequency Band 2402 ~2480 MHz
5. Carrier Frequency of each channel F=2402+K MHz, K=0~78
6. Bandwidth of each channel 1 MHz
7. Maximum Output Power to Antenna 5 dBm( Max )
8. IF&L.O. frequency Zreo IF, L.O=16MHz
9. Type of Antenna Connector
NA
(Ex: SMA,TNC, MCX, MMCX, UFC...... etc)
10. Antenna Type / Class and Gain Type: RF Antenna Cable Assembly
Gain: 1.7 dBi
11. Function Type Transceiver
12. Power Rating (DC/AC, Voltage) 6~9Vv DC
13. Duty Cycle 36%
14. Basic function of product Bluetooth Access Point (Router)
15. Adapter SPECLIN ENTERPRISE CO., LTD, / SLO5A106-U

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

FCC ID.
Page No.
Issued Date

. 30f42

: NLF-APBTC1G

: Jun. 13, 2003
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Channel Frequency Channel Frequency
00 2402 40 2442
01 2403 41 2443
02 2404 42 2444
03 2405 43 2445
04 2406 44 2446
05 2407 45 2447
06 2408 46 2448
07 2409 47 2449
08 2410 48 2450
09 2411 49 2451
10 2412 50 2452
11 2413 51 2453
12 2414 52 2454
13 2415 53 2455
14 2416 54 2456
15 2417 55 2457
16 2418 56 2458
17 2419 57 2459
18 2420 58 2460
19 2421 59 2461
20 2422 60 2462
21 2423 61 2463
22 2424 62 2464
23 2425 63 2465
24 2426 64 2466
25 2427 65 2467
26 2428 66 2468
27 2429 67 2469
28 2430 68 2470
29 2431 69 2471
30 2432 70 2472
31 2433 71 2473
32 2434 72 2474
33 2435 73 2475
34 2436 74 2476
35 2437 75 2477
36 2438 76 2478
37 2439 77 2479
38 2440 78 2480
39 2441

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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2. Test Configuration of Equipment under Test

2.1. Test Manner

a. The EUT has been associated with notebook and peripherals pursuant to ANSI C63.4-1992 and
configuration operated in a manner, which tended to maximize its emission characteristics in a typical
application.

b. The complete test system included COMPAQ Notebook, VIEWSONIC Monitor, LOGITECH PS/2
Keyboard, LOGITECH USB Mouse, Epson Printer and EUT for EMI test.

c. For EMI test, vertical polarity of RF antenna generates the worse case, so the following test modes
were tested with vertical:

Mode 1: CHOO 2402MHz
Mode 2: CH39 2441MHz
Mode 3: CH78 2480MHz
d. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 24800MHz.

2.2. Description of Test System

Support Unit 1. -- Notebook (COMPAQ)

FCCID - N/A

Model No. : Presario 1500

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0036

Remark : This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

Support Unit 2. -- Monitor (VIEWSONIC)

FCCID - N/A

Model No. : VCDTS21553-3P

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0051

Data Cable : Shielded, 1.7m

Remark . This support device was tested to compy with FCC standards and

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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Support Unit 3. -- PS/2 Keyboard (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

- N/A

:Y-SJ17

: SP0054

: Shielded, 1.7m

: This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

Support Unit 4. -- USB Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

Support Unit 5. -- Printer (EPSON)

FCCID
Model No.

Power Supply Type

Power Cord
Serial No.
Data Cable
Remark

- N/A

: M-BE58

: SP0041

: Shielded, 1.7m

: This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

- N/A

: STYLUS COLRO 680

: Linear

: Non-Shielded

: SP0048

: Shielded, 1.35m

: This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

FCC ID. . NLF-APBTC1G
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2.3. Connection Diagram of Test System

EUT

Notebook Monitor
5
Printer
PS/2 Keyboard
USB Mouse

1. The TP cable is connected from Notebook to the EUT.

2. The l/O cable is connected from Notebook to the support unit 2.

3. Thel/O cable is connected from Notebook to the support unit 3.

4. The I/O cable is connected from Notebook to the support unit 4.

5. The I/O cable is connected from Notebook to the support unit 5.
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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3. Test Software

An executive program, EMCTEST.EXE under WIN 2000, which generates a complete line of continuously
repeating “ H “ pattern was used as the test software.

The program was executed as follows:

a.

® oo o

Turn on the power of all equipment.

The PC reads the test program from the hard disk drive and runs it.

The PC sends “ H* messages to the monitor, and the monitor displays “ H “ patterns on the screen.
The PC sends “ H “ messages to the printer, then the printer prints them on the paper.

The PC sends “ H ” messages to the internal Hard Disk, and the Hard Disk reads and writes the
message.

Repeat the steps from c to e.

At the same time, the EUT keep transmitting signals at fixed frequency.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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4. General Information of Test

Test Site Location : No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiag, Tao Yuan Hsien, Taiwan, R.O.C.
TEL : 886-3-327-3456
FAX : 886-3-318-0055

Test Site No :  COO01-HY, 03CHO02-HY

4.1. Test Voltage

115V/60Hz

4.2. Standard for Methods of Measurement

ANSI C63.4-1992 for conducted power line test and radiated emission test,
DA 00-705 for test of hopping channel separation

DA 00-705 for test of number of hopping frequency used

DA 00-705 for test of hopping channel bandwidth

DA 00-705 for test of dwell time of each frequency within a 30 second period
DA 00-705 for test of output power

DA 00-705 for test of 100khz bandwidth of frequency band edges

4.3. Testin Compliance with

FCC Part 15, Subpart C

4.4. Frequency Range Investigated
a. Conduction: from 150 KHz to 30 MHz
b. Radiation: from 30 MHz to 24800MHz
4.5. Test Distance

The test distance of radiated emission from antenna to EUT is 3 M.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5. Report of Measurements and Examinations

5.1. List of Measurements and Examinations

FCC Rule Description of Test Result
15.107/15.207 |Conducted Emission Pass
15.247(a)(1) [Hopping Channel Separation Pass
15.247(a)(1)(ii) [Number of Hopping Frequency Used Pass
15.247(a)(1)(ii) |Hopping Channel Bandwidth Pass

Dwell Time of Each Frequency within a 30 Second

15.247(a)(1)(ii) ) Pass
Period
15.247(b) |Output Power Pass
15.247(c) 100KHz Bandwidth of Frequency Band Edges Pass
15.203 Antenna Requirement Pass
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.2. Hopping Channel Separation
5.2.1. Measuring Instruments

As described in chapter 9 of this test report.

5.2.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. The Hopping Channel Separation is defined as the channel is separated with the next channel.

5.2.3. Test Setup Layout

Attenuator
EUT ] Spectrum

Analyzer

5.2.4. Test Result The spectrum analyzer plots are attached as below

Temperature: 27°C
Relative Humidity: 63 %
Duty cycle of the equipment during the test X 36%

Hopping Channel

Channel Frequency Limits Plot
Separation
(MHz) (KHz) (KHz) Ref. No.
00 2402 1000.0000 25 1
39 2441 1000.0000 25 2
78 2480 1004.0000 25 3

5.2.5. Test Configuration EUT Operating Condition

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies respectively.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
TEL : 886-2-2696-2468 Page No. : 11 of 42
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5.3. Number of Hopping Frequency
5.3.1. Measuring Instruments

As described in chapter 9 of this test report.

5.3.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.
3. The number of hopping frequency used is defined as the device has the numbers of total channel.

5.3.3. Test Setup Layout

Attenuator
EUT —— 1 Spectrum

Analyzer

5.3.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 63 %
Duty cycle of the equipment during the test X 36%

Number of Hopping Frequency Limits Plot
(Channel) (Channel) Ref. No.
79 75 1
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.4. Hopping Channel Bandwidth
5.4.1. Measuring Instruments

As described in chapter 9 of this test report.

5.4.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.
3. The Hopping Channel bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

5.4.3. Test Setup Layout

Attenuator Spectrum

EUT 4|:|7Analyzer

5.4.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 63 %
Duty cycle of the equipment during the test X 36%

Channel Frequency Hopping Channel Bandwidth Limits Plot
(MHz) (KHz) (MHz) Ref. No.
00 2402 277.0000 1.0 1
39 2441 274.0000 1.0 2
78 2480 271.0000 1.0 3

5.4.5. Test Configuration EUT Operating Condition

Same as Section 5.2.5.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.5. Dwell Time of Each Frequency within a 30 Seconds Period
5.5.1. Measuring Instruments

As described in chapter 9 of this test report.

5.5.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Setthe center frequency on any frequency would be measure and set the frequency span to zero span.

5.5.3. Test Setup Layout

Attenuator Spectrum

EUT —1_ F—lAnalyzer

5.5.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 63 %
Duty cycle of the equipment during the test X 36%

Channel Frequency Dwell Time Limits Plot
(MHz) (s) (s) Ref. No.
00 2402 0.136226643 0.4 1
39 2441 0.137432188 0.4 2
78 2480 0.138637734 0.4 3

5.5.5. Test Configuration EUT Operating Condition

Same as Section 5.2.5.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.6. Output Power
5.6.1. Measuring Instruments

As described in chapter 9 of this test report.

5.6.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. The center frequency of the spectrum analyzer was set to the fundamental frequency and set RBW to
1MHz and VBW to 1MHz.

5.6.3. Test Setup Layout

Attenuator Spectrum

EUT —1__ F—lAnalyzer

5.6.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 63 %
Duty cycle of the equipment during the test X 36%

Channel Frequency Measured Output Power Measured Output Power Limits
(MHz) (mWatt) (dBm) (Watt/dBm )
00 2402 3.026913428 4.81 1W/30 dBm
39 2441 2.837919028 4.53 1W/30 dBm
78 2480 2.398832919 3.80 1W/30 dBm

5.6.5. Test Configuration EUT Operating Condition

Same as Section 5.2.5.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.7. 100KHz Bandwidth of Frequency Band Edges

5.7.1. Measuring Instruments

As described in chapter 9 of this test report.

5.7.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer via a low lose cable.
2. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span
including 100 KHz bandwidth from band edge.

3. The band edges was measured and recorded.

5.7.3. Test Result

Test Result in lower band (Channel 00) PASS
Test Result in higher band(Channel 78) PASS

5.7.4. Note on Band edge Emission

The band edge emission plot on page 31. shows 57.73dB delta between carrier maximum power and local

maximum emission in the restricted band (2.4835GHz).

The emission of The maximum

Polarity carrier power field strength in Limit Margin Detector Result
strength restrict band
(dBp V/m) (dBu V/m) (dBu V/m) (dB)
H 99.94 46.92 74.00 -27.08 Peak Pass
H 92.30 39.28 54.00 -14.72 Average Pass
Vv 111.31 58.29 74.00 -15.71 Peak Pass
Vv 103.63 50.61 54.00 -3.39 Average Pass

The maximum field strength in restricted band is the emission of carrier power strength subtract to the delta

between carrier maximum power and local maximum emission in the restricted band.

5.7.5. Test Configuration EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at

lowest, and highest channel frequencies respectively.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.8. Test of Conducted Emission

Conducted Emissions were measured from 150 KHz to 30 MHz with a bandwidth of 9 KHz and return
leads of the EUT according to the methods defined in ANSI C63.4-1992 Section 3.1. The EUT was placed
on a nonmetallic stand in a shielded room 0.8 meters above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the position

produced maximum conducted emissions.

5.8.1. Major Measuring Instruments

o Test Receiver (R&S ESCS 30)
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

5.8.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80

centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connect to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.
e. The FCC states that a 50 ohm, 50 microhenry LISN should be used.
f.  Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 KHz to 30 MHz was searched.
h. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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5.8.3. Test Result of Conducted Emission

*  Test Mode: Mode 1

= Frequency Range of Test: from 150KHz to 30 MHz

*  6dB Bandwidth: 9KHz

*  Temperature: 26°C

- Relative Humidity: 68 %

* Test Date: 2003-5-29

m The test was passed at the minimum margin that marked by a frame in the following data

Site ; CooL-HY
Condakcion i CISFE LLASS-B 2003 2001008 LEINE

EUT i BLUE TOOTH A.F.
Fower i 110760l
Hodel 1 APFETCI
Meno 1 T CHOD Z402FE=
rer Limis Eead Prohes CTable
Frag Llaval Limie Lira Laval Facear Lods Damark
HE= ARl 4B dBu¥ - Gl 4B &
| 1 0.171 4% 65 -L0.3%6 Ea.01 43 6L 010 0. 0Hl .ﬁ.l.nl-ti.-:-l-l
z 0.l%Z 50.96 =12.%9 &3.%5 50.0Z 0.10 O.04 QF
3 D.2E% ZF 44 -1%.02 El.4& X 2% .10 0. 0E AEE s
] 0.Z5% IS_EL =ZL.B5 £1.46 IW. 46 2 0.10 D0.05 QF
& 0.387 1242 -Z8.T1 4B.13 1% 26 .10 0. 0 AwrEE i
8 0.387 ZE_ 94 -32.19% ER. L3 L 7@ 0,10 D.0& QF
7 0.502 2ZE.7F -30.I6F Ee.0) 2E_5F d.10 0.07 OF
] O.803 L8 1% -Z4. 8L 4E6.00 1% 0 0.10 0.07 Averags
a .45 E.5T 35,43 46,00 &.32 .10 0. LE Averaps
14 F.a®d LF 04 -q@i %4 EE.30 LI AL 0,10 D.LE QF
1L B.Z240 2ZR.BE -3L.15 &0D.0D 2238 0. 18 0.2% OF
12 B. 24D XX 1E -FF.BE ED. D Fi_E8 o 18 0.2% Avarags
Sice = COOl=HF
Comdiciaon = CIEPR CLASS-E 2003 20017008 WNEUTRAL
ElT : BLUIE TOOTH k. P.
PoWe s = LLOV/608E
Hodel = AFETCI
Femn s T CHOO 2402MHz
Dwrmr Limik famd Frocbhs Cnblm
Fragq Lavel LMeit  Line Level Factor  Loss Pasark
MH= AR pi] dRuiy ARt dR L=
1 0,190 46,56 -17.40 &4.04 46,47 0,10 0,04 OF
2 0,190 36.% -LT.10 E4.04 346.ED .10 0. 04 Avacaga
a 0.Z5L 35.4® =16.Z4 51.72 35,33  ©.10 0,05 Average
L] DUZEL 421 -1% 586 £1.7F 42,01 .10 0.08 Qp
L ©.313 37,3 =2Z.51 E9.@% 37,71 ©.10 0,05 OF
] D.31F 32 -LTOZE AR 8F A2 4R .1 0,08 Awermige
2 L.760 15.%3 =10.07 46.00 15,70 ©.10 0.13 kwscags
-] L.760 24,53 -3L.04d E6.00 24,73 .10 0.1z ap
L] 3960 Z4.5F =3L.40 S6.00 Z4.14 O.Z0  0.18 gF
1n 2960 13,12 -32.87 46.00 12.7E .20 0. 12 Awernie
11 B850 EX.OF -2T 858 E0.00 ZL.E3  6.20 0.2% Avermgs
12 2.150 ER.7L -30.Z8 &0.00 Z9.I3 Q.20 0.2% OF
~T A
j A "4:""
_ Jef W
Test Engineer: _ "=
John Huang
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FCC TEST REPORT Report No. : F341704

*  Test Mode: Mode 2

= Frequency Range of Test: from 150KHz to 30 MHz

* 6dB Bandwidth: 9KHz

= Temperature: 26°C

= Relative Humidity: 68 %

* Test Date: 2003-5-29

* m The test was passed at the minimum margin that marked by a frame in the following data

Sice i CO0L-HY

Condicion @: CISFR CLASS-E 2003 20017008 LINE
EUT i BLUE TOOTH A.P.

Fomer + LL0V/SE0Hz

Madel i APHTCI

HMeEmn 1 TE CHIZ Z441FEE:

Dway Limie Paad Preba Cabla
Prey Lewel Limit Line Level Paccor  Loss Pamark

FH= dEay dR ARty ARy fa i) AR
i O.LB8 4B 30 -§E. 9T £a.1F 4B.F1  @.00  0.84d QP
z 0,188 41,00 -13.11 54.12 40.87  0.10 0.04 Average
[= 0,377 @6.56 -L2.78 48.3d 35.40 0.10 0.06 Averags |
1 O.37% =7.05 -Z1.2§ EB.230 =6.8% 0.10 0.06 OF
E 0,564 3E.6F -13.37 46.00 3E.45 0,10 0,08 Average
[ 0, 5G4 J5,.58 =70, %2 EiG, 0D 35, %0 o,10 0,08 QF
) 1.590 <d. 50 =31. 50 =6, do Za.2d o.10 o.131 QF
&8 L. ET0 KA. 84 -28. 06 4E.00 KE.T7L 0.0  0.13 Arerage
2 2.020 29,14 -30.86 &£0.00 28,87 0.18 0.2% QP
10 .03 2P.41 -27.59% ED.00 21.84 0.18 D.29 Average
11 ZE.QOED 17.Z2 -42.78 =0.00 HU6.Z3F 0. 50 0.4% OF
13 =&, 050 B, BF =41, 03 &0, 0 7. 78 0,50 0,47 Arsrsiqs
qite = COOL=HY
Condition : CISPE CLASS-B 2003 20017008 NEUTRAL
EUT : BLIE TOOTH A.F.
Poarer ¢ llavseniz
Midel ¢ APETCI
Memn r T¥ CHI9 Z441MM=
Owar Limiw Piad FPeoba Cabla
Feag Laval Limie Lima Laval Facesr Loss Damark
MHE Bl dB  ABuY  AEuUT dE AR
1 0.187 36.71 -18.9@ G4.19 2E.07 0.10 0O.04 Rrersgs
z 0,190 46,17 -17.87 64.04 45,03 0.10 ©0.04 QF
-] 0.Z57 31.4%5 =Z0.08 51.51 31,30 0,10 0.05 Arsrsgs
£l 0,zE7 JA,GE =X2,.07 [ | Jm, 51 o,l10 0,08 QF
5 O, 376 ¥.Lfl =10, 1% 48, 3k 3, 0% 0. 10 O_06L Frsrags
& 0.37 33,33 -1 03 S5.38 53,17 0. 10 O_ 58 gF
9 1.7E8 13,27 -32.73% 4£.00 L3.04 D0.10 0O.13 herarsos
& 1.7&0 25 10 -30.590 S5&.00 24.87 .10 o_L3 QF
a 3.860 13.1% -32. 81 4€.00 LE.®1 0.20 O.18 Avarags
10 J.9€0 Z4.&0 -Zl.4d0 5&.00 24,22 .20 o_LE QF
11 B.BES 24.76 -2E.24 EO.0O0 24.26 0.20 0.30 Average
12 B.ATD 30.3F2 -ZF.62 60.00 28 82 .20 o.=0 aF
T
[,
. e )
Test Engineer: -
John Huang
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FCC TEST REPORT Report No. : F341704

*  Test Mode: Mode 3

= Frequency Range of Test: from 150KHz to 30 MHz

* 6dB Bandwidth: 9KHz

= Temperature: 26°C

= Relative Humidity: 68 %

* Test Date: 2003-5-29

* m The test was passed at the minimum margin that marked by a frame in the following data

Jite = COOL=HY
Condataon ¢ CISPRE CLASS-B 2003 2001 s,008 LINE
EUT : BLUE TOOTH A.P.
Fomrer = 110Wye0H=
Model = AFETCI
Hemo : T¥ CHTS Z4&0MHz
Oerwr  Limit Fead FProbe Cable
Freq Level Limit Line lewvel Factor Luss Remark
MH=z dBaty dE B dEaly dE R
1 0.1828 48.42 =15.7Q G4.1Z 48.I8 0. 1R Q.04 OF
I D.19Z2 FP.P® =13.0%& 52.95 FP.BE 0. 10 0. 04 Rrerage
[ = 0. ZEZ 41.76 =-8.83 §L.&F 41.61 0.10 0.0 Average |
4 D.ZEE 45.8% =15.9&¢ GL.&7 45.68 0. 10 Q0.0F OF
5 0,340 FE.BL =17.1F 4%.%6 RI.66 0. 10 Q.05 KAveragpe
& 0.313 40.8% -19%.00 53.82F 40.74 0. 10 Q.0F OF
7 0,378 36.64 =1Z.66 42.30 3F.49 0. 10 Q.06 Averagps
k-] 0D.37F F7.07 =IL.23 BHE.F0 36.PL 0. 10 Q.08 OF
k] L.570 LB.ZZ2 -I7.78 d&e.00 L7.P9 0. 10 0. 13 RAverage
La L.570 26.1F -Z9. BT §&.00 Z5.9E [ e T « T - I
L1 B.0IN ZI.6%F =IT.3EF H0.00 EE. 1R 0. 12 Q.27 Averape
1T B.020 ZP.E2 =30.42 &O.00 ZP.0OE 0. 12 Q.29 OF
Jice i COOL-HY
Condicion * CISFR CLASS-E 2002 Z001,/008 MEOTRARL
EUT i BLUOE TOOTH A.F.
PoseE = 11OWSE0HE
Model I APETCI
Memo ¢ T CH7& Z480HH:
Orar Limit Faadl Frokbs Cakle
Freq Larra ] Limit Eina Lesvs]l Factor Lo Feuark
Mz ABuall 4B dEul dfha! 1] dB
1 O.188 34.Z9 -19 .52 E4.20 34.15 .o 0.0d Averadea
Z 0.1%0 d&£.07 -17.87 &4 04 «HE_ 53 Lol | 0.04d 3Pk
3 O.252 dZ.Ld -19.54 &1.68 «L.59 . in 0.0% QF
4 0.2E2 3JE.71 -1E.87 El. 68 3JE_EE . an 0.05F hvwradie
£ 0.3L0 3E.Z7? -27.70 5397 3JIZ.lE oL an 0.0 QP
[ 0D.3L0 Z&.ZR -23.6% 49.97 Z&.13 o, an 0.0F Average
7 0,633 3E.18 -20.82 E6.00 35 00 0,40 n.0g OF
-] D.634 F1.47 <i4.5F 46.00 JE.IP 2. an 0.08 Average
] 1,257 20.69 =25.31 4&.00 Z0.48 @.L40 0.1l Averags
1a L,Z80 26,42 =29,50 S6.00 Z&.21 0,10 o,1L QP
11 B,148 FF £F =37, 38 E0.00 2213 0.Zo 0.%% Averags
Lz B.1E0 28 &d -%0.14 £0.00 2537 O.F0 0.2% QP
~T
)
. e )
Test Engineer: __ ™
John Huang
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT

Report No. : F341704

5.9. Test of Radiated Emission

Radiated emissions from 30 MHz to 24.8 GHz were measured according to the methods defines in

ANSI C63.4-1992. The EUT was placed on a nonmetallic stand in the open-field site, 0.8 meter above the
ground plane, as shown in section 4.6.3. The interface cables and equipment positions were varied within

limits of reasonable applications to determine the positions producing maximum radiated emissions

5.9.1. Major Measuring Instruments

o Amplifier
RF Gain
Signal Input

@ Spectrum analyzer
Attenuation
Start Frequency
Stop Frequency
Resolution Bandwidth
Video Bandwidth
Signal Input

e Amplifier
RF Gain
Signal Input

® Test Receiver
Resolution Bandwidth
Frequency Band

Quasi-Peak Detector

(ADVANTEST BB525C)
30 dB
9 KHz to 3 GHz

( R&S FSP40)
10 dB

1GHz

18 GHz

1 MHz

1 MHz

9 KHz to 40 GHz

(MITEQ AFS44)
40 dB
100 MHz to 26.5GHz

( SCHAFFNER SCR3501)
120 KHz

9K-1GHz

ON for Quasi-Peak Mode
OFF for Peak Mode

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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FCC TEST REPORT Report No. : F341704

5.9.2. Test Procedures

1. The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on the top
of a variable height antenna tower.

3. The table was rotated 360 degrees to determine the position of the highest radiation.

4. The antenna is a broadband antenna and its height is varied between one meter and four meters
above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

5. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum
reading.

6. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

7. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method and reported.

8. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in average
mode), then testing will be stopped and peak values of EUT will be reported, otherwise, the
emissions will be measured in average mode again and reported.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
TEL : 886-2-2696-2468 Page No. 1 22 0f 42
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FCC TEST REPORT Report No. : F341704

5.9.3. Typical Test Setup Layout of Radiated Emission

Qinna

Equipment under Test

[ ] .
7|V & Testdistance ——>

0.8 M

\I/ Ground Plane —\

Recei

TurnTable ecetver
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT Report No. : F341704

5.9.4. Test Result of Radiated Emission

- Test Mode: Mode 1

- Test Distance: 3 M

*  Temperature: 27 °C

= Relative Humidity: 63 %

= Emission level (dBuV/m) = 20 log Emission level (uv/m)

= Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
* Test Date: 2003-5-9

m The test was passed at the minimum marain that marked under gray area in the following table,
and its antenna height is 2.m, turn table degree is 70°
B Spurious Emission

3ite : 03CHOZ-HY
Condition : 3m CH3-3MAT HORIZONTAL
EUT : BLUETOOTH &4.F.
Power 1 AC 120/60Hz
MODEL : APETCI
MEMO : F341704
: Tx CHOO 240ZMH=
Over Limit Bzad Probe Cable Preamp Antz  Table
Fregq Lewvel Limit Line Lewvel Factor Loss Factor PRemark Pos Pos
MHz dBEuV/m dE dBuW m dBul’ dE dE dE oI deg
1 BO0_zz0 z5.93 -14.07 40,00 4737 £.11 1.45 31.00 Peak -—= -—-

Z 135,890 Ee.27 -17.23 43.50 43.34 11.65 £.1& 30.88 Peak -—= -—=

.

FICHEDZ-HY

Lomdaition [ Ja LMHI-JAAT HIRLEZUONTAL
EUT o BLUETOCNTH K. 5.
Power = AL LIo L0z
Mupx L, T APPICL
MEF] T Fiqlios
t T4 LHOD Z50iKz
rer Lzmat Famd Frobs Lable Presap Frvt Takle=
Fredq Lewel Limiw Line Lesel Faocor Lixss FacTor Famark Fos Fios
= dlhsi e il lhalf e [ S IIFLE il Al Al [ cleg
1 Fle.500 41l.858 -4.1& 4&.00 E4.87 13.52 F.ET I0.4E QF —— -
F J50, 190 41 66 &, 04 4,00 53,70 L4, 66 A.08 044 OF
3 383.30 35 _EF -6.47 4S.00 LoD 15.13 F.8Z 30.4E Feak - -
4 435,300 d42.84 -3.1s &£.00 EF 0Ol 15,54 4.13 30.Zd Paak -—= -

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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Sice 1 DACHOZ-MY
Comdacion @ Jm CHI-IMAT VERTICAL
EOT : BLUETOOTH A.P.
Poesr 1 AC L20/60Hz
MODEL 1 APETCI
MERED @ Fi41704
1 T CHOO 2402MMz
frer  EBimis RFesd FProbe Cable Presasp hnt.  Table
Freg Lewel Limit  Lime Lewel Factor Loss Factor Remark Fos Fos
Mz dihalfm dll dlia¥ s dlliay dll [ 1] dll ] dag
1 8. 450 24.20 -15.10 &0.00 <£Z.87 L1Z_41 0.5 31.03 Pask —-—— —-——
4 50,090 E7.08 =LE.64 90,00 51,50 5.5 L.oL® 31,00 Pesk = EEE
3 TR 410 22 7L -11.2% d0.00 2 BO.32 T.9F 1.4 31.00 Peak —-—— —-——
d 9. 660 2Z4.3% -lB.E1 &3.50 <3.04 L1.36 1.58 31.00 Paak —-——— -——=
Fine s DACHIz-HY
Condition : Ja CH3I-3AAT VERTICAL
EOT : BELOETOOTH &.F.
Pawar : AC 120/ 60Hs
MOLEL ¢ APETCI
MEKD : F341704
: T CHOO Z40zME=
Dwae  Limie Faad Proba Cable Praasp Ak Tabla
Freg Levsl Limis Lins Lewvsl Factor Lozsx Factor Remark Pom Fox
e dBuif /e 8 dBullie dFulr -] dE =153 (= deg

1 zlg.#0 zo_sd -l5.18 4&.00 4F.83 13 FZ .57 Z0.4AE Peak - -

2 358, 400 ZT_L4d -l8.86 @&.00 3SE.Z0 15.43 F.8L Z0.40 Paak - —_—
Sice  DACHo2-MY
Conditiom : Ju HORK-ANT-10094-0417 HORIZONTAL
EoT 1 Blustooth AP
Powsr T L10V/600=
MODEL 1 APETCI
MERED  TH CHOO Za02Mmi=
r Fi41704
: FHiEE
fver Lamit Faad Frobe Cabls Pressp Ant Table
Frao Lewel Limit  Lime Lewel Faccor — Loss Pactor Pemark Fos Fos
Sz dihaVie dll dhaV e dilhaly ol dll Al om dag
1 1054, 00D 48 24 -25.76 74.00 ET.14 2Z5.085 3,55 37.94 Paak —-—— -
4 1085, 0600 Z4. 56 =0, 44 54,00 D46 ZE.08 3,00 37,04 Ewerags - ==
F 1150. 000 45_.2F -27.07 74.00 EE. 32 Z6.44 4.123 37.3F& Pooak —_— —-—
q 100, k0 ZE. 2% =-ZB. 01 S4.00 34.35 25 44 4.13 3T.9E Averaga —— -
$ LASW, 00 40, 0L =25, %0 74,00 S4.13 ZE. 84 4,21 AT, 0T Penk - ==
E 11%8. 00 2% 2% -24. 61 B4.00 3I7.EL 26.64 4.21 327.37 Averape —_— -
7 1246.000 47.35 -26.65 7T4.00 5E.22 25.83  4.28 37.92 Paak _— -
[ LE46, 600 ZH.TE =24, 25 54,00 AT EF ZE. 03 4. 200 A7.90 Everags == -
% 150Z.000 E5L.24 -22.76 T4.00 57.68 26.%3 4.65 3IS.03 Peak _— -
R 1E02. 00 3428 -18 08 S54.00 41.3% 2623 4.68 32,03 Average —_— -
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT Report No. : F341704

3ite 1 0O3CHO:Z-HY
Condition : 3m HORN-ANT-10094-0417 HORIZONTAL
EUT : Eluetooth AP
Power 110V /60HE
HMODEL i APETCI
MENMO i T¥ CHOO Z40ZMH=z
F341704
Jive 5 ACHNE-HY
Condition = Ja RIRK-ANT-100%4-0417 VERTICAL
EOT : Bluscosch &F
Powar : L1OV/60dHz
HODEL ¢ APETCI
ME¥D T CHOO Z402ZEz
i F34L704
: HEm
Owar Limie Pamnd Proba Cakla Preaasp Are Tabla
Fr®g Limere | ElmaT Lams Lev=l Fachor Loger Factor Hemsars | =14 For
Eze dBuiie &8 Buli/m ezl i dE dE (= Aag

1 1E08. 000 ED_EE -Z3.4Z 7T4.00 E6.2TF I6.57 4.67 ZE.0F Peak — ——
2 1EQE. D0 3E_L1% -1l8.87 G&54.00 41.E2 285,57 4.87 ZSE.0F Avarage —— —

B ZESE. OO EZ_22 -20.08 T4.00 EE.TE 30.08 &.26 ZE_Z0 Paak —— —
[ ET I [ T g | 1,27 S, 00 L9 50 a4, GLEh N, D Aves T ags
7 ZEdd. OO EZ_EF7 -1.863 54.00 Ed_L& 30.07 .31 3IE_I0 Aversge —— —
B Zéda. 00 Ed_LE ~-19. 84 TM4.00 EE_SE 30.07 &.3d 3ZE_Z0 Paak — ——
o cnndl, D K@ WD 1,14 S4, 00 K966 a0, 0 G, d A, SR Ave T adgs
L ZEgd. 00 B4 _E0 -19.20 T4.00 Es_E& 30.07 &.37 3ZE_I0 Feak —— —
Jina ¢ DECKIZ-HY
Condivion : ja HIPN-ANT-100%d4-0417 WERTICAL
EOT : Blusrooch &P
Pawear ¢ 10V /&0Hz
HODEL : APETCI
HE¥D ¢ T CHOD Z40zMEH=
: F341704
: HEw
Owar Limie Pand Proba Cablae Preasp Arme  Tabla
, Elmit Lams Lsvrel Factor Loze Factor Esssrc Fom Fox
e dBull /e a8 dBullfe aBulr o dE: 4dE (= dug

1 3154.000 EE. L% -18.81 T4.00 EE. 25 30.1%9 T.44 2E.IE Feak - -
4 3Z%s. 000 EZ.L1 -1.8% S54.00 E2.TT .18 T.ad  ZE.IE Avarage - -
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B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect

Polarity Factor Loss

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uvV/m) (dBuV/m) (uVim) (dB) Mode
2404000 H 3019 597 6830 - : 10446 167109.06 Peak
2404000 H 3019 597 6228 - : 98.44  83560.30 AV.
2404000 V 3019 597 7503 - i 11119  362660.29 Peak
2404000 V 3019 597 69.38 - : 105.54 189234.36 AV.
4804.000 H i Peak.
4804000 V 3321 915 1619 7400 5011.87 5855  846.25 -1545 Peak
4804000 V 3321 915 1094 5400 50119 5330 46238 -0.70 AWV
7206.000  V/H : PAe_"{‘/'_"
9608.000  V/H i Peak,
12010.000 V/H i P:.%'_"
14412.000 VH ] Peak,
16814.000 V/H . Peak,
19216.000 V/H i PA?%'_"
21618.000 V/H : Peak,
24020.000 V/H i Peak,

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

Test Engineer: [
Murray Lu v
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*  Test Mode: Mode 2

* Test Distance: 3 M

= Temperature: 27 °C

= Relative Humidity: 63 %

* Emission level (dBuV/m) = 20 log Emission level (uv/m)

* Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
*  Test Date: 2003-5-9

B The test was passed at the minimum margin that marked by the frame in the following test record
B Spurious Emission

Gite : O3CHOZ-HY
Condition : 3m CH3-3MAT HORIZONTAL
EUT : BLUETOOTH &.P.
Fower i AC 1z20/60Hz
MODEL : APETCI
MEMO : F3dlvyo4
: Tx CH39 Z441MH=
Over Limit RBead Probe Cable Preaunp Ant  Table
Freq Lewesl Limit Line Lewesl Factor Loss Factor PRemark Paos Pa=s
MHz dBEuW, m dE dBuV/m dBur dE dE dE [nd 1} deg
1 Eg.970 E&.13 -13.87 40.00 EO_3& E.E&8 1.19 321.00 Peak —-—- -—=
z BO0_zEQ  E7_47 -1E.E5Z 40,00 48_31 2,11 1.45 321.00 Peak -—- -—=
3 E40_080 ES_70 -1l&_.30 4&.00 456,17 11.E& £.89 30.6E Peak -—- -—=
Gite : 03CHOZ-HY
Condition : 3w CH3-3MAT HORIZONTAL
EUT : BLUETOOTH A.P.
Power : AC 1z0/60H=
MODEL : APETCI
HMENO : F341704
: TH CH39 Z441MH=
Ower Limit Bead Probe Cable Preanp Ant  Tahle
Fregq Lewel Limit Line Lewel Factor Loss Factor Remark Paos Paos
MHz= dBuW/m dE ABuW m dEnT dE dE dE oI deg

11 31%.900 42.96 -3.04 46.00 55.95 13.92  3.57 30.48 QP - -
z 358,100 36.26 -9.74 46.00 45 08 1466 .96 30.44 Peak - -—
3 299400 26.97 -92.03 46.00 48.03 15.42  2.81 20,40 Peak -— -

L5}
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FCC TEST REPORT Report No. : F341704

3ite ¢ O3CHOZ-HY
Condition : 3w CH3-3MAT VERTICAL
EUT : BLUETOOTH &.F.
Pomrer i AC 1Z0/60HE
HODEL : APETCI
MENO : F341704
i TX CH39 Z441MH=
Ower Limit Bz2ad Probe Cable Preanp Ant  Table
Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MH=z dBuW/m dE dBEuW/m dBEuar dE dE dE CIL deg
1 La.7o00 E3.1: -10.8%8 40,00 L5335 L_t& 1.1% 31.00 Peak -—= -—=
z 71l.580 EE.1: -14.88 40,00 4552 L.98 1.5z 31.00 Peak -—= -—=
3 g0.zz0 ET.ET -1lE.33 40,00 4911 g2.11 l1.45 31.00 Peak -—= -—=
Jive i GECKIZ-HT
Condition = Ja CH3-3HAT VERTICAL
EOT : BELOETOOTH &.F.
Power i AC l20/60Hz
HODEL : APETCI
ME¥D = F341704
i T CH3% Zé4dliEz
Owar Liwmie Famd Froba Cablae Praasp Rie Tabla
Frag Limnra | Eimits Lams Lewal Fastor Lose Factor Hessrs Fam For
HEz dBull e a8 d3ulfe axulr o] 4B dE (5 dag
1 218,500 22T -13.03 45,00 4528 13,52 F.E57 2048 Feak -—= -
2 399,400 30.07 -15.%3 4&.00 41_13F 15.43 .80 3I0_40 Paak - ——
A TS, A0 Y| L, 458 S, L F i (I i I | L2500 TW LY Fesk
Sibe 1 DACH0E-HY
Comdaziom 1 Jm MOBRE-ANT-L0054-0817 HORIZONTAL
KT 1 Blustooth AF
Power 1 LlOW G0z
MulEL 1 APHTLCI
MEKED 1 T CHAY Z441MAHz
1 Fi4liug
: FEE
=er Eamais Fencl Frake Lakile Fresap Ans. Tahle
Frog Lewvel Limit Line Lewel Factor Loss Factor Bomoark Fo=s Fosz
M=z dihallim dll allla% = cllla'y (=11 ol dll (-1 =g
1 1054, 000 4E.524 -ZB.06 7T4.00 E4.84 ZE.OE 3.98 37.94 Pask - —-——=
& LSS, DO E2. 4% Al 55 54, 00 JL.3%  Z5.0% d, W 17, 94 Aversage
E: 1Z46.000 4. 55 -Z7.45 T4.00 5S4.42 ZE._23F 4.28 37.92 Peak - —-——=
d 1zd6. 000 ZE.EZ -ZB.47 H4.00 33.40 ZE_&3 4.28 37.98 Averade — ——
5 L4, B Hih, L5 Far - T, OE S, 62 A &, 48 AR, 00 Peml
[ 134200 Z7.Z0 -Z6.20 G4.00 24.58 2Zg_2ZZ2 4.42 32.00 Averade - —-——=
7 1726. 000 EZ.12 -Z0.88 T4.00 E7.E53 ZE.ES S.01 35.07 Paak — ——
[} e e ] J°F L Lis, 4 54,00 SL,53 ZW, LF 5, 0l a0, 0% Aversage
2l LREh, D00 &% &7 =4, 00 Ty, 06 5L.0%  JF, 0l i, N Ji, £ Femi

Lz ZIZ6. 000 e 40 -FT.€0 740D 3IF.E0 ZD.OL 6.3 3JI2.Z4 Peak - ——
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FCC TEST REPORT Report No. : F341704

Sioe 1 DACEoz-iY
Conditiom : Ja HORK-ANT-10094-0417 HORIZONTAL
EoT 1 Blustooth &P
Powsr 1 L10W/ 600z
MODEL 1 APETCI
MEKED 1 T CMAS 2441M0=
1 Fi41704
Sive ! DACHOZ-HY
Comdivion : 3a HOREN-ANT=-L00S4-03417 VERTICAL
EOT : Eluscooch AP
PovRT : L1O0% SEDHE
HODE L : AFETCI
HEEQD ! T CH3F Z341MHz
: Fadliog
: FEW
Oeer Limic Fead Probe Cable Proomp Axic. Table
Frag Lewal Limiew Line Lewal Facese  Loss Pacter Dewarlk Pas Fos
Iz dBui i B dBuV/m Lo ak L dp de dE i Ay
L LFLE, 000 S5 4% =10, 55 94,00 40.01 F0.5F  4.80 0. 07 Pensk = ===
| 2 " 171ls. D0 E2_04 -1.26 E4.00 EE.70D 2B_EZ 4,82 232,07 Averape 200 170
] Z2Z246.000 EE.OZ -lB.28 74.00 ET.0E ED.35 E.7& 38.15 Paak -——— -—=
4 0 P46, 000 KL 47 =283 54,00 £3.5L 0.3 5. I 1E Everags - -

T ZEME, 000 5342 20,30 4,00 55,42 30,07 &,.33 30,20 Peak - -
B 2636.000 42_57 -11.43 E4.00 44.37 Z0.07 £.33 38.20 Average _— -
5  26E4.000 53.42 -20.E8 74.00 EE.1€ 20.06 S.41 35.2L Paak -— -—
L EE04. 000 47 80 =11.40 54,00 44.34 30,068  £.41 A ZL Average - ——
Site r DACHOZ-MY
Condition : Ju HORN-ANT-10084-0417 YERTICAL
EOT 1 Blustogth AP
Powsr o L10W 0=
MODEL : APRTCI
MED r T CMES 24411
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT

Report No. : F341704

B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect
Polarity Factor Loss
(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uvV/m) (dBuV/m) (uV/im) (dB) Mode
2444000 H 3015 6.02 64.05 - - 100.22 102565.19 Peak
2444000 H 3015 6.02 57.28 - - 93.45 4704354 AV,
2444000 V 3015 6.02 75.06 ; - 11123 364334.25 Peak
2444000 V  30.15 6.02 5860 - ; 94.77  54764.61 AV,
4882.000 H - PAe."{‘/‘."
4884000 V 3346 918 1633 7400 5011.87 5897  888.18 -15.03 Peak
4884.000 V 3346 918 9.08 5400 501.19 5172 38548 -2.28 AV.
7323.000 V/H : PAei‘/'_"
9764.000 V/H i P/f.i‘/""
12205.000 V/H . Peak,
14646.000 V/H ] P:?/5,
17087.000 V/H i Peak,
19528.000 V/H - PAG’."{‘/'_"
21969.000 V/H . Peak,
24410.000 V/H i P:.%'l"

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

Test Engineer:

PP Zocon af

Murray Lu V

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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FCC TEST REPORT Report No. : F341704

*  Test Mode: Mode 3

* Test Distance: 3 M

= Temperature: 27 °C

= Relative Humidity: 63 %

* Emission level (dBuV/m) = 20 log Emission level (uv/m)

* Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
*  Test Date: 2003-5-9

m The test was passed at the minimum margin that marked by the frame in the following test record
B Spurious Emission

Site : 03CHOZ-HY
Condition : 3m CH3-3MAT HORIZONTAL
EUT : BELUETOOTH A.P.
Power : AC 120/60H=z
HMODEL : APETCI
MEMO : F341704
: TH CHYS 2450MH=z
Ower Limit DBead Probe Cable Preanp Ant  Tahle
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Pos Pos
MH= dEuV/:/m dE dEulV/m dBul dE dE dE cIm deg
1 £a.700 Zz&5.8% -14.11 40.00 E0.1Z 5.&8 1.1% 31.00 Peak -—= -—=
2 79,410 28 26 -11.74  40.00 45 87 7,93 l.4& 21.00 Peak -—= -—=
3 z40. 060 32227 -6.73 46.00 EE 74 11.Z6 Z.8% 30.6E Peak -—= -—=
SiTE = DACKIZ=-HY
Condiciom * 3m CH3I=-IAAT HIRIZONTAL
EOT = ELOETODTH K.F-
Fower = AL l20560K:
HODE L = AFETCI
ME¥D = Faql7ng
= T CHTE ZS80FHz
Ower Liwmic Fead Frobe Cable Proanp At Table
Feay Leval Limiw Lise Leval Fasese Loas Facrar Deaarlk Paa Paa
¥z dBui e d8 @Bl m ik ih fuic] dE AR = dizgy
1 L0, W00 4034 .06 &, 00 £33 33 13,83 21,57 20.40 Pesk
2 FEB. 100 ZE_25F -10.11 45,00 4TF.FTL l4.68 F.BE 2044 FPeak -—= -
3 438 300 3IT_ZF -8.77 &&.00 4T 40 15 %4 d4.13 30.Zd Paak - -
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FCC TEST REPORT Report No. : F341704

Sive : D3CHOZ-HY

Condivion : 5a CH3I-JHAT VERTICAL

EOT : ELOETOOTH A.F.

Powar : AC 120/60H=

HOLEL : APETCI

MEKD : F341704
: T CH7& 2480MHE

Owae Limie Raad Probe Cable Prassg Ane Tabla

Freg Lewsl Limzat Lins Lewsl Facsor Lozr Fastor Psmack Fox Pax
¥Hz dBully& a8 JBuY /& dEuY =13 o] dE =-% dag

1 E9.700 30.2% -9.77 40.00 S54.46 5.5 1.19 31.00 Peak — -—
2 71.580 2E.8L -l4.1% 40.00 42.3L 5.98  1.52 3L.00 Daak -— —
3 FH.410  Z0.RF -L1. .01 40,00 56,60 T8 L.o46 31,00 Pank - =m=
i 240.060 3IL.5E -L4.45 45.00 48.02 L11.26 2.89 30.62 Peak -— -—

Site * DACKDZ-HY
Condivion = 3m CH3-3AAT WERTICAL
EOT : BLUETODTH A.F.
Fowar : AC LI0S60HE
HODE L : APETCI
HEKD : F34l704
= TH CHTE ZS800Gz
Oper Liwic Fead Frobe Cable Proanp Ant Table
Frag Lewval Limit Lline Lewval Faccor  Leds Pactor Resaxlk Po Pos
Mz 4w e 8 Sl m aEhar am dE dB = dag
1 AL, W00 I EE =T, 80 46,00 L3l L3.%E 387 Q040 Pesk e -

Z TAdl. 700 FE_EE -l3. 44 AS.00 FF.0E LI.TE E.Z4 IF.AF FPoeak -—— —_—

Sive 1 ICKaz-NY
Condaitiom : Ja HORK-ANT-100%4-0417 HORIZONTAL
ET 1 Bluetooth &P
Powsr T L1O0V s E0M=
MODEL I APETCI
MEKED 1 TH CH7R Z&00MS =
: Flaivod
: FEES
Ower Limat Fasd Frobs Cables Preasp Ant. Tabls
Fraeo Lewel Limit  Linme Lewvel Factor — Loss Factor Remark Pos Fos
8= dihai e dll dihaVim ddhal? dll Al dn R deg
1 10E&.000 45 4% -28.57 74.00 5433 25.05  3.93 3794 Paak - -
4 1084, 000 Zi.d4 =25, 36 54,00 3T 84 I5. 08 B8R 2794 Average == -
3 1050, 0000 44_.25 -28. 78 4.00 EZ_ &4 25 44 4.12 2726 FPeal -—— ——
4  1LE50.000 24.56 -29.l4 54.00 33.25 25.44 4.13 37.96 Avarage -— -
L LEQE, 00 4608 =27, 014 74,00 £4.73 I5.00 4,200 2790 Pesk == -
E 124&. 00 2 70 =27.30 54.00 3I4_E7F ZE.EZ 4.28 2738 Averoge —-—— -
7 1342, 000 dE_TE —27.24 T4.00 Ed_ L2 26 2ZF d.df SE_.O00 Paak - -
[ 1342, 000 2300 =30, LE 54,00 41 34 6. IE 4.4F 2000 Avsrsgs = LL]
5  1964.000 45%.75 -24.25 74.00 5213 30.36 5.3% 32E_LZ Peak - -
b 1264, 00 32520 -1&8.80 &54.00 ST_EE 30,538 E£.38 3281 Avarags - ——
Ll ZE0G, 00 E0.J0 =2, 6E 74,00 K2 43 30,30 E.0L 20 L6 Pesk = ===
1z ZIBGs. 00 3FEZ_8F -21.3F7 5400 Zd_&8 3030 E.81 ZE_Le Aversgs - -
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FCC TEST REPORT Report No. : F341704

Sioe 1 ICKaz-MY
Condicion : Ja HIEK-ANT-L0054-0407 HORIZONTAL
EoT 1 Blustooth &P
Powsr T L10W E0M=
MODEL 1 APETCI
HE®ED 1 T CHTR 2400081z
1 Flalvo4
Sioe @ BACHOZ-MY
Condicion : Ja HOREK-ANT-10054-0407 YERTICAL
ET 1 Bluetooth AF
Fowsr  L10v Eii=
MODEL I APBTCI
ME¥Q 1 TH CHTR Z40010z
: Fl41v04
1 FHENE
Ower  Lamat Fead Frobs Cable Preamp At Tabls
Freg Lewel Limic Lime Lewel Foctcor Loss Factor Remark Fos Fos
13z dihi e dll dihalf i LEEL il dll ol o deg
1 1258, 00 45.33 -28.67 T4.00 EZ_Zd4d 25,80 4. 2T 3ZT_2E Paak - —
4 LEMD, 00 Fe,EL =27,.70 84,00 34 03 X5, 00 4,37 27800 Brsregs - ===
3 19E2.000 E2.L0 -21.50 74.00 E4.5F 30.32  5.37 2E.LZ Peak - —
4 1258, 00 2821 -15.19 E4.00 41_24 30,32 £.37 3812 Rrarags - _——
[& ¢ EZo6, 000 §3.99 =0, 17 S4.00 S5 00 30,30 L0080 LE BrsTmgs a0 175 |
3 2286, 000 ET7_ZI0 -l&. 80 T4.00 EF_ZI5 30,30 E.81 3ZE_Le Poal - —_—
7 2E24_ 000 EZ. TS -Z0.21 T4.00 EE_2Z 30,27 E.8& ZEB_LE Paak —_—— -
il W4, 000 425D =11.47 54,00 44,56 0,29 S.0E 20, LE Krermge - =
Ll ETLO, 600 D E2 -20.40 94,00 L5 ED 00,04 d.48 AN EL Peak —— ===
1z ET10. 000 4247 -11.53 54.00 44_ L7 30.0& G445 3FB_Z1 Ewverog: -—— —

Suos T DACKIZ-MY

Comdition : Ja BORM-AKT-100%4-0417 VERTICAL

EUT : Bluetooth &F

Power o L1V a0z

MODEL - ammess

MEW®D cie eesw ZERC0E(=

: F341704

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT Report No. : F341704

B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect

Polarity Factor Loss

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uvV/m) (dBuV/m) (uV/im) (dB) Mode
2478.000 H 30.11 6.06 63.77 - - 99.94 99311.60 Peak
2478.000 H 30.11 6.06 56.13 - - 92.30 41209.75 A.V.
2478.000 Vv 30.11 6.06 75.14 - - 111.31 367705.39 Peak
2478.000 Vv 30.11 6.06 67.46 - - 103.63 151879.79 A.V.
4960.000 H . PAe.3/|.<.
4964.000 Vv 33.72 9.21 16.01 74.00 5011.87 58.94 885.12 -15.06 Peak
4964.000 Vv 33.72 9.21 10.25 54.00 501.19 53.18 456.04 -0.82 A.V.
7440.000 V/H . PA?.?/'.(,
9920.000 V/H . PAe.?/l.(’
12400.000 V/H . PAe.3/|.<.
14880.000 V/H ) P:_?}_('
17360.000 V/H . PAe_?/l,(,
19840.000 V/H . P:?).(.
22320.000 V/H ) P:_?}_('
24800.000 V/H . PAe_?/l.(,

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

e
Test Engineer: //(-’m-:».n-vf
Murray Lu |/

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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FCC TEST REPORT Report No. : F341704

6. Antenna Requirements
The EUT use a undetachable antenna. It is considered meet antenna requirement of FCC.
6.1.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used with

the device.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

6.1.2. Antenna Connected Construction

The maximum Gain antenna used in this product is dipole antenna.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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7. RF Exposure
FCC Rules and Regulations Part 1.1307,1.1310,2.1091,2.1093:

RF Exposure Compliance

7.1.1. Limit For Maximum Permissible Exposure (MPE)

(A) Limits for Occupational / Controlled Exposure

Frequency Range Electric Field Strength|Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (V/m) Strength (H) (A/m) (mW/ cm2 |[E|2|H|2 or S
(minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/t 4.89/f (900/f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Frequency Range Electric Field Strength|Magnetic Field Power Density (S) Averaging Time

(MHz) (E) (VIm) Strength (H) (A/m) (mW/cm32) |[E|2|H|2 or S
( minutes )

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

F=frequency in MHz *Plane-wave equivalent power density

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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7.1.2. MPE Calculations

J30xPxG E?

Power Density: Pd (mW/cm32)
d 3770

E (V/m)

Electric field  (V/m)

Peak output power (mW)

Antenna numeric gain  (numeric)

e @ T m

Separation distance (m)

Because the EUT is belong to General Population/ Uncontrolled Exposure. So the Limit of Power Density is 10

W/m2 We can change the formula to:

0xPxG
\ 3770

Calculated RF Minimum RF
Antenna Gain|Antenna Gain Peak Output | Peak Output Exposure Exposure
Channel NO. . : Power Power . .
(dBi) (numeric) (dBm) (mW) Separation Separation
Distance (cm) Distance (cm)
Channel 1 1.70 1.48 4.81 3.03 0.01 20
Channel 6 1.70 1.48 4.53 2.84 0.01 20
Channel 11 1.70 1.48 3.80 2.40 0.01 20

7.1.3. FCC Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. In
order to avoid the possibility of exceeding the FCC radio frequency exposure limits, human proximity to the
antenna shall not be less than 20cm (8 inches) during normal operation. Proposed RF exposure safety
information to include in User's Manual.

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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8. EMI Suppression Component List

1. Add a GND to connect with panel GND.
(As the Internal photo No.2)

SPORTON International Inc. FCC ID. : NLF-APBTC1G
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9. Antenna Factor & Cable Loss

Frequency Antenna Factor Cable Loss Frequency Antenna Factor Cable Loss
(MHz) (dB) (dB) (MHz) (dB) (dB)
30 15.35 0.63 1000 24.30 3.89
35 13.83 0.76 2000 31.10 5.41
40 12.41 0.65 3000 29.60 6.92
45 11.69 1.22 4000 30.80 8.24
50 7.77 0.92 5000 34.20 9.22
55 6.68 1.11 6000 33.30 10.25
60 5.58 1.19 7000 37.80 11.61
65 5.51 1.48 8000 39.40 11.78
70 5.43 1.46 9000 38.40 12.59
75 6.65 1.62 10000 38.90 13.84
80 8.11 1.46 11000 41.10 14.64
85 9.23 1.40 12000 42.70 14.12
90 10.34 1.98 13000 43.90 16.01
95 10.85 1.61 14000 43.70 13.76
100 11.36 1.59 15000 43.40 14.30
110 11.27 1.97 16000 40.90 15.16
120 11.17 1.87 17000 44.40 15.88
130 11.17 2.04 18000 47.10 16.09
140 11.72 2.16 19000 37.60 16.98
150 10.52 2.28 20000 37.30 16.21
160 9.39 2.40 21000 37.00 20.13
170 8.93 2.56 22000 38.00 19.24
180 9.20 2.53 23000 38.70 19.64
190 8.98 2.55 24000 38.60 20.54
200 8.76 2.52 25000 38.90 20.14
220 10.01 2.74 14000 43.70 13.76
240 11.20 2.89 15000 43.40 14.30
260 12.19 2.93 16000 40.90 15.16
280 12.89 3.40 17000 44.40 15.88
300 13.56 3.21 18000 47.10 16.09
320 13.94 3.59 19000 37.60 16.98
340 14.32 3.38 20000 37.30 16.21
360 14.69 4.00 21000 37.00 20.13
380 15.07 3.98 22000 38.00 19.24
400 15.43 3.92 23000 38.70 19.64
450 16.08 4.32 24000 38.60 20.54
500 16.73 4.52 25000 38.90 20.14

550 17.70 4.59

600 18.69 5.45

650 18.99 5.15

700 19.30 5.26

750 19.84 5.24

800 20.39 5.20

850 20.60 5.59

900 20.82 5.39

950 20.98 6.28

1000 21.15 6.53
SPORTON International Inc. FCC ID. : NLF-APBTC1G
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10. List of Measuring Equipments Used

Instrument Manufacturer Model No. Serial No. Characteristics Calibration Date Remark
. Conduction
EMC Receiver R&S ESCS 30 100132 9 KHz —2.75 GHz | Jun. 03, 2002 (CO01-HY)
Conduction
LISN MessTec NNB-2/16Z 2001-008 9 KHz — 30 MHz Apr. 29, 2003 (CO01-HY)
LISN Conduction
(Support Unit) MessTec NNB-2/16Z 2001-009 9 KHz — 30 MHz Apr. 29, 2003 (COO1-HY)
) Conduction
EMI Filter LINDGREN LRE-2060 1004 < 450 Hz N/A (COOL-HY)
) Conduction
EMI Filter LINDGREN N6006 201052 0~60Hz N/A (COO1-HY)
RF Cable-CON | Suhner Switzerland | RG223/U CB029 9KHz~30MHz | Jan. 07,2003 | Gonduction
(CO01-HY)
50 ohm BNC type Conduction
Terminal NOBLE 500hm TMO009 50 ohm Apr. 24, 2003 (CO01-HY)
3m Semi Anechoic 30MHz~1GHz Radiation
Chamber SIDT FRANKONIA SAC-3M 03CHO02-HY 3m Jun. 15, 2002 (03CHO2-HY)
Spectrum Analyzer R&S FSP7 838858/039 | 9KHz—7GHz | Jan. 20,2003 Radiation
e (03CHO02-HY)
. Radiation
Receiver SCHAFFNER SCR 3501 416 9 KHz -1GHz Feb. 19, 2003 (03CHO2-HY)
Amplifier ADVANTEST BB525C CH300001 9KHz —3GHz | Nov. 18, 2002 Radiation
T (03CHO02-HY)
Bilog Antenna SCHAFFNER CBL61128 2681 30MHz —2GHz | Dec. 21, 2002 Radiation
9 b (03CHO02-HY)
Radiation
Turn Table HD DS 420 420/649/00 0 ~ 360 degree N/A (03CH02-HY)
Radiation
Antenna Mast HD MA 240 240/559/00 Im-4m N/A (03CHO2-HY)
Radiation
RF Cable-R03m Jye Bao RG142 CB020 30MHz~1GHz Jan. 02, 2003 (03CHO2-HY)
Horn Antenna COM-POWER AH-118 10094 1GHz — 18GHz Apr. 10, 2003 Radiation
Spectrum analyzer R&S FSP40 100004/040 9KHZ~40GHZ Aug. 07, 2002 Radiation
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz | Aug. 12, 2002 Radiation
RF Cable-HIGH Jye Bao RG142 CBO030-HIGH 1GHz~29.5GHz Mar. 14, 2003 Radiation
Power meter R&S NRVS 100444 DC~40GHz May 28, 2003 Conducted
Power sensor R&S NRV-Z55 100049 DC~40GHz May 28, 2003 Conducted
Power Sensor R&S NRV-Z32 100057 30MHz-6GHz May 28, 2003 Conducted
AC power source HPC HPA-500W | HPA-9100024 AC 0~300V May 27, 2003 Conducted
Temp. and Humidity KSON THS-C3L 612 NIA Oct. 02,2002 | Conducted
Chamber
Calibration Interval of instruments listed above is one year.
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11. Uncertainty of Test Site

Uncertainty of Radiated Emission Measurement

Contribution P_rob_ab|I!ty 3m
Distribution

Antenna factor calibration normal(k=2) +1

cable loss calibration normal(k=2) 0.3

RCV/SPA specification rectangular 12

Antenna Directivity rectangular 13

Antenna Factor V.S. Height rectangular 12

Antenna Factor Interpolation for Frequency rectangular +0.25

site imperfection rectangular 12

Mismatch

Receiver VSWR I'1=0.09

Antenna VSWR I'2=0.67

Uncertainty=20log(1-I'1*T"2) U-shaped *0.54

combined standard uncertainty Ue(y) normal 2.7

g/l;zsunggigazt(a;;amty for a level of confidence of normal (k=2) 5.4

U=V {(1/2)2+(0.3/2)2+(22+0.52+22+0.252+22)/3+(0.54)3/2}=2.2 for 10m test distance
U=V {(1/2)2+(0.3/2)2+(22+32+22+0.252+22)/3+(0.54)2/2}=2.7 for 3m test distance

Uncertainty of Conducted Emission Measurement

Contribution Probability 150KHzZ — 30MHz
Distribution

Cable and I/P attenuator calibration normal(k=2) 0.3

RCV/SPA specification rectangular 12

LISN coupling specification rectangular 1.5

Transducer factor frequency interpolation rectangular 0.2

Mismatch

Receiver VSWR T'1=0.09

LISN VSWR 1'2=0.33 U-shaped 0.2

Uncertainty=20log(1-I'1*T'2)

combined standard uncertainty Ue(y) normal +1.66

g/l;zsunggzgsce:((a;;amty for a level of confidence of normal (k=2) +3.32

U=v {(0.3/2)2 +(22+1.52+0.22)/3+(0.2)2/2}=1.66
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