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History of This Test Report

Original Issue Date: May 25, 2006
Report No.: FR642408
Bl No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
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1. CERTIFICATE OF COMPLIANCE

Product Name :  Bluetooth GPS Receiver
Brand Name :  EverMore
Model Name :  BT-R900
Applicant EverMore Technology, Inc.
Test Rule Part(s) : 47 CFR FCC Part 15 Subpart C § 15.247

Sporton International as requested by the applicant o evaluate the EMC performance of the product
sample received on Apr. 27, 2006 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration

specified Is frue and accurate for showing the sample's EMC nature.

//M’{/,K,, ?fj,mé y&?t@\,eu n >9. 5wl

Prepared (y: Tested By: Reviewed By:
Mandy Liang / Specialist Steven Lu / Engineer Wayne Hsu / Supervisor
Report Format Version: RF-15.247-2006-02-17-d Page No. : 1 of 47
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart C
Part Rule Section Description of Test Result Under Limit
4.1 15.207 AC Power Line Conducted Emissions Complies 15.53 dB
4.2 15.247(b)(1) Maximum Peak Conducted Output Power Complies 2.14 dB
4.3 15.247(a)(1) Hopping Channel Separation Complies -
4.4 15.247(b)(1) Number of Hopping Frequency Complies -
4.5 15.247(a)(1) Dwell Time Complies -
4.6 15.247(d) Radiated Emissions Complies 6.82 dB
4.7 15.247(d) Band Edge Emissions Complies 21.11 dB
4.8 15.203 Antenna Requirements Complies -
Test Items Uncertainty Remark
AC Power Line Conducted Emissions 12.26dB Confidence levels of 95%
Maximum Peak Conducted Output Power #0.5dB Confidence levels of 95%
Hopping Channel Separation / Dwell Time 16.25x10-7 Confidence levels of 95%
Radiated Emissions / Band Edge Emissions +3.72dB Confidence levels of 95%
Report Format Version: RF-15.247-2006-02-17-d Page No.  : 2 of 47
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3. GENERAL INFORMATION

3.1. Product Details

Items Description
Radio Type Intentional Transceiver
Power Type Host (Notebook) /Battery 3.7VDC

Interface Type

Mini USB

Modulation

FHSS (GFSK / QPSK /8PPSK)

Data Rate (Mbps)

GFSK: T ; QPSK: 2 ; 8PSK: 3

Frequency Range

2400 ~ 2483.5MHz

Channel Number 79
Channel Band Width (99%) | 828.00 MHz
Conducted Output Power | -2.14 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

SMD Antenna / GPS Patch Antenna

3.2. Accessories

Power Brand Model Rating
Battery MAGIC NK3650 3.7VvDC
Others
USB Cable Shieding Tm
3.3. Table for Filed Antenna
Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 Phycomp - SMD Antenna NA 4
2 INPAQ PA1575MZ50 GPS Patch Antenna NA
Report Format Version: RF-15.247-2006-02-17-d Page No. -3 of 47
FCC ID: S3RBTR900 Issued Date : May 25, 2006
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3.4. Table for Carrier Frequencies

Fregeuncy Band Channel No. Frequency
0 2402 MHz

1 2403 MHz

38 2440 MHz

2400~2483.5MHz 39 2441 MHz
40 2442 MHz

77 2479 MHz

78 2480 MHz

3.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item.
Investigation has been done on all the possible configurations for searching the worst cases. The

following table is a list of the test modes shown in this test report.

Test Items Mode Data Rate Channel Antenna
AC Power Conducted Emissions Normal Link 3 Mbps Hopping 0~78 1
Max. Conducted Output Power 8PSK 3 Mbps 0/39/78 NA
Hopping Channel Separation 8PSK 3 Mbps 0~1/39~40/77~78 | NA
Number of Hopping Frequency 8PSK 3 Mbps 0~78 NA
Dwell Time DH1/DH3/DH5 | 3 Mbps 0/39/78 NA
Radiated Emissions Below 1GHz 8PSK 3 Mbps 39 1
Radiated Emissions Above 1GHz 8PSK 3 Mbps 0/39/78 1
Band Edge Emissions 8PSK 3 Mbps 0/78 1

3.6. Table for Testing Locations

Test Site No. | Site Category Location FCC Reg. No. IC File No. VCCI Reg. No

03CHO3-HY SAC Hwa Ya 101377 IC 4088 -
CO04-HY Conduction Hwa Ya 101377 IC 4088 -
THOT1-HY OVEN Room Hwa Ya - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

Please refer section 6 for Test Site Address.

Report Format Version: RF-15.247-2006-02-17-d Page No. - 4 of 47
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3.7. Table for Supporting Units

Support Unit Brand Model FCCID
Printer EPSON LQ-300 DoC
Modem ACEEX DM-1414 FCC ID IFAXDM1414

Notebook DELL PPO1L DoC

3.8. Table for Parameters of Test Software Setting

During testing, Channel & Power Controlling Software provided by the customer was used to control

the operating channel as well as the output power level. The RF output power selection is for the

setting of RF output power expected by the customer and is going to be fixed on the firmware of the

final end product.

Power Parameters of Bluetooth

Test Software Version RF test
Frequency 2402 MHz 2441 MHz 2480 MHz
Power Parameters 3 3 3
Report Format Version: RF-15.247-2006-02-17-d Page No. 5 of 47
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3.9. Test Configurations
3.9.1. Radiation Emissions Test Configuration

Test Configuration : 9kHz~1GHz

AC Main

*‘c, S :

(%68
VOA
1dT
Nnd

1aidepy

Notebook

1. RS-232, 1.5m, Shielding

2. DC power line, 1.5m, No-shielding
3. LPT, 1.8m, Shielding

4. USB CABLE 1.8m No-Shielding

Printer

Modem

Test Configuration : Above 1GHz

AC Main

i
12)depy

Nats
11y

i

Notebook

ﬂ

1. DC power line, 1.5m, No-shielding
2. USB CABLE 1.8m Shielding

Report Format Version: RF-15.247-2006-02-17-d
FCC ID: S3RBTR900

Page No.
Issued Date

16 of 47
: May 25, 2006



SPORTON LAB.

Report No.: FR642408

3.9.2. AC Power Line Conduction Emissions Test Configuration

AC Main
2
| | 3 )
5 - ® I )
T Moden Printer
- Notebook
1
1. DC power line, 1.5m, No-shielding
2. USB Cable, 1m, No-shielding
3. RS-232, 1.5m, Shielding
4. LPT, 1.8m, Shielding
\ J

Report Format Version: RF-15.247-2006-02-17-d Page No. . 7 of 47
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4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

For a Low-power Radio-frequency Device which is designed to be connected to the AC power line,

the radio frequency voltage that is conducted back onto the AC power line on any frequency or

frequencies within the band 150 kHz to 30 MHz shall not exceed below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

4.1.3. Test Procedures

1.

Configure the EUT according to ANSI C63.4. The EUT or host of EUT has to be placed 0.4 meter
far from the conducting wall of the shielding room and at least 80 centimeters from any other
grounded conducting surface.

Connect EUT or host of EUT to the power mains through a line impedance stabilization
network (LISN).

All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms
coupling impedance.

The frequency range from 150 KHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

The measurement has to be done between each power line and ground at the power terminal.

Report Format Version: RF-15.247-2006-02-17-d
FCC ID: S3RBTR900

Page No. : 8 of 47
Issued Date : May 25, 2006
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4.1.4. Test Setup Layout

9.
10. The end of the I/O signal cables which are not connected to an AE may be terminated, if

:_ Hon-conductive table I
I 10 em I
I Rear of EUT to be flushed e |
I with rear of table top I
| ; ,
|
| 4 /5 |
| —
| (i | :
: i Jr’ l &0 cmto
I Receiver e | ground
| 5001 RF Cable e I plane
I ' 7 |
| i 1 (ne :
| | L
| H] I
| EL & 3a) 3b)| |
| I
| AMH |0
| (LISH) :'n"iﬁm -1 AMH I
I : (LISH}) I
I Lt |
| L ISH 2 |
| A -
-~ } 3ch | ~
' e Bonded to horizontal 0 m to vertical Bonded to horizontal | /_f
l - ground plane reference plane ground plane I
S o R T . - I - R S o
AMH = Artificial maing network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
If cables, which hang closer than 40 cm to the horizontal metal groundplane, cannot be
shortened to appropriate length, the excess shall be folded back and forth forming a bundle
30 cm to 40 cm long.
Excess mains cord shall be bundled in the centre or shortened to appropriate length.
EUT is connected to one artificial mains network (AMN). All AMNs and ISNs may alternatively be
connected to a vertical reference plane or metal wall.
All other units of a system are powered from a second AMN. A multiple outlet strip can be used
for multiple mains cords.
AMN and ISN are 80 cm from the EUT and at least 80 cm from other units and other metal
planes.
Mains cords and signal cables shall be positioned for their entire lengths, as far as possible, at
40 cm from the vertical reference plane.
Cables of hand operated devices, such as keyboards, mouses, etc. shall be placed as for
normal usage.
Peripherals shall be placed at a distance of 10 cm from each other and from the controller,
except for the monitor which, if this is an acceptable installation practice, shall be placed
directly on the top of the controller.
I/0 signal cable intended for external connection.

required, using correct terminating impedance.

11. If used, the current probe shall be placed at 0,1 m from the ISN.

Report Format Version: RF-15.247-2006-02-17-d Page No. -9 of 47
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4.1.5. Test Deviation

There is no deviation with the original standard.

4.1.6. EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.

4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature

23C

Humidity

64%

Test Engineer

Evelyn Shih

Phase

Line

Configuration

Normal Link

© O Date: 2006-05-02 Time: 20:49:06

Level (dBuV})
B0

CISPRICNSNVCCLB

CISPRICNSNVCCIB AV

40
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable

Freq Lewel Limit Line Lewel Factor Loss Bemark

MH= dBulf di dBulf dBulf dB dB
1 0.16944 4563 -19.36 6499 43 51 1.92 0.20 QP
2 0.16944 2994 -25 05 5499 2782 1.92 0.20 AVERAGE
3 0.23409% 20.2% -32.02 52.30 19%.0%8 1.00 0.20 AVERAGE
4 0.2340% 37.95 -24.35 62.30 326.75 1.00 .20 QP
5 0.87566 23.53 -22.47 46.00 23.03 0. 20 0.20 AVERAGE
[3 0.87566 3223 -22.77 S56.00 31.73 0. 20 0.20 QP
7 1.959 38.59 -17.41 56.00 38.10 0. 20 0.1% QP
8 1.959 28.79 -17.21 46.00 28 30 030 0.19 AVERAGE
9 4.136 31.13 -24_87 56.00 30_46 037 0_30 QP
10 4.136 22. 42 -23.58% 46.00 21.75 037 0.30 AVERAGE
11 10.790 32.66 -27.34 60.00 321.90 .36 0.40 QP
12 10.790 2775 -22.25 50.00 26.99 0. 326 0.40 AVERAGE

Report Format Version: RF-15.247-2006-02-17-d Page No. 10 of 47
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Temperature 23C Humidity 64%
Test Engineer Evelyn Shih Phase Neutral
Configuration Normal Link
o Level (dBu') Date: 2006-05-02 Time: 20:52:02

\ CISPRICNSVCCIB

\ CISPRICNSNVCCI-B AV

4

015 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable
Freq Lewel Limit Line Lewvel Factor Loss Bemark

MH=z dBul¥ il ] dBulr dBulr dB de
i 0_15080 44.43 -21.53 &5.9%96 42 33 130 0_.20 QP
2 0o.15080 23.47 -32.49 55_96 21_37 1.90 0.20 AVYERAGE
3 0.2231%9 23 46 -29.24 52. 70 22 29 n.97 0_20 AVYERAGE
4 0.22319 36. 04 -26 66 62_ 70 34 87 n.97 0_20 QP
5 0D._87566 23.29% -22.71 46.00 22_79 0._30 0_.20 AVERAGE
& 0.87566 31.03 -24_397 BH6.00 30.5H3 0.30 0.20 OF
7 1970 38.1% -17. %1 bHe.00 37.79 021 0.1% 0OF
Le@ 1.970 30.47 -15.53 d&.00 30.07 0.21 0.19 AVERAGE |

a 4. 006 16.70 -29.30 46.00 16.10 0.30 0.30 AVYEERGE
i0 4 006 29 32 -26_.68 5H6.00 28 712 0.30 0_30 QF
11 11 o080 27.45 -22. .55 6HO0.00 26.7175 0.30 0_40 AVYERAGE
12 11 080 32_31 -27.6% D00 31._ 61 030 0_.40 QP

Note:

Level = Read Level + LISN Factor + Cable Loss.

Report Format Version: RF-15.247-2006-02-17-d Page No. 11 of 47
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4.2. Maximum Peak Output Power Measurement

4.2.1. Limit
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, the limit for peak output power is 30dBm. The limited has to
be reduced by the amount in dB that the gain of the antenna exceed 6dBi. In case of point-to-point
operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the antenna
exceeds 6dBi.
4.2.2. Measuring Instruments and Setting
Please refer to section 5 in this report. The following table is the setting of the power meter.
Power Meter Parameter | Setting
Filter No. Auto
Measurement time 0.135s~26s
Used Peak Sensor NRV-Z32 (model 04)
4.2.3. Test Procedures
1. The transmitter output (antenna port) was connected to the power meter.
2. Turn on the EUT and power meter and then record the peak power value.
3. Repeat above procedures on all channels needed to be tested.
4.2.4. Test Setup Layout
Power Meter EUT
4.2.5. Test Deviation
There is no deviation with the original standard.
4.2.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
Report Format Version: RF-15.247-2006-02-17-d Page No. 112 of 47
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4.2.7. Test Result of Maximum Peak Output Power

Temperature 23C Humidity 64%
Test Engineer Leo Hung Configurations FHSS (GFSK / QPSK /8PPSK)
Conducted Power Max. Limit
Channel Frequenc Result
quency (dBm) (dBm)
0 2402 MHz -2.35 30.00 Complies
39 2441 MHz -2.14 30.00 Complies
78 2480 MHz -2.44 30.00 Complies
Report Format Version: RF-15.247-2006-02-17-d Page No. 13 of 47
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4.3. Hopping Channel Separation Measurement

4.3.1. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a

minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have

hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater.

4.3.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter

Setting

Attenuation

Auto

Span Frequency

> Measurement Bandwidth or Channel Separation

RB 30 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 300 kHz (Channel Separation)
Detector Peak

Trace Max Hold

Sweep Time Auto

4.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold

mode.

2. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20
dB bandwidth measurement.
3. The resolution bandwidth of 100 kHz and the video bandwidth of 300 kHz were utilised for

channel separation measurement.

4.3.4. Test Setup Layout

4.3.5. Test Deviation

There is no deviation with the original standard.

ol

Spectrum Analayzer

Report Format Version: RF-15.247-2006-02-17-d
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4.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

4.3.7. Test Result of Hopping Channel Separation

Temperature 23C Humidity 64%
Test Engineer Leo Hung Configurations FHSS (GFSK / QPSK /8PPSK)
Ch. Separation 20dB Bandwidth 99% Occupied
Frequency ) Result
(MHz) (kHz) Bandwidth (kHz)
2402 MHz 1 807.00 816.00 Complies
2441 MHz 1 858.00 828.00 Complies
2480 MHz 1 855.00 828.00 Complies
Ch. Separation Limits: >20dB bandwidth or >2/3 of 20dB bandwidth
Report Format Version: RF-15.247-2006-02-17-d Page No. : 15 of 47
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20 dB Bandwidth Plot on Channel 0 / 2402 MHz

@ *RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.47 dB
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 807.000000000 kHz
20 0B{/816[.000000000 kHz
Mayker| 1 [T1
10 _25/24 den|EN
2| 401559000 GH
‘ T 1| [T1 oBW] :
emp V
-O- =20 S aprm

N

D1 -4.84 dBm 401586000 GH

| _10 /\M—\,\/\ Temp 2| [T1 OBW]

~J -26198 dBm
\“\~\\ . 402402000 GHz

2|
20
1 1
D2 4 dBm \} T2
| 30 M/\__/
[ N
I-40
A
|-50
|-60
70
F2
1
-80
Center 2.402 GHz 150 kHz/ Span 1.5 MHz
Date: 24.MAY.2006 21:21:53
20 dB Bandwidth Plot on Channel 39 / 2441 MHz
® *RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.70 dB
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 858.000000000 kHz
20 0BW828[.000000000 kHz l
Marker| 1 [T1
| 10 _25/47 dem|EN
2| 440553p00 GHz
Tem)
p| 1| [T1 oBW]
[viEn] | 0. =244 dBm
D1 -4.62 dBm 2| 440580000_GH
| 1o f\/\/\,ﬁ.\_ A Temp| 2| [T1 OBW]
N 24177 dBm
2| 441408p00 GHz
L 20 - WAN —
b2 i,b2 dbm kaKgx
| 20 = N
|-40 _,k\
|-50
|-60
70
F2
A1
-80
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
Date: 24.MAY.2006 21:22:41
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20 dB Bandwidth Plot on Channel 78 / 2480 MHz

®

*RBW 30 kHz

Delta 1 [T1 ]

*VBW 100 kHz 0.06 dB
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 855.000000000 kHz
20 0BW828[.000000000 kHz
Marker| 1 [T1
| 10 —25.63 dBm
2| 479559000 GHz
Temp| 1| [T1 OB\]
-O- =Z41 75 apm
D1 -4.94 dBm 2| 479580000 GH
10 \VL\ Temp| 2| [T1 OB\]
B / —25[47 dBm
2| 480408p00 GHz
20
e \\,mJE
D2 -#¥%494 dpm
L-30 ,JV-/M f\\/\
Wl
|-50
|-60
70
F2
1
-80

Center 2.48 GHz

Date: 24.MAY.2006 21:23:25

150 kHz/

Span 1.5 MHz

Channel Separation Plot on Channel 0~1 / 2402 MHz ~ 2403 MHz

®

*RBW 100 kHz

Delta 1 [T1 ]

*VBW 300 KHz -0.01 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Marker| 1 [T1
-4/56 dBm
L 10 2| 401846000 cHz |IEN
L =4
== |,
T 1
hr | 7 —
//‘ . ﬂ\
20 \/)'”“Vl \\ / \
) \\“W”N~¢
| 50
-60
L-70
-80
Center 2.4025 GHz 300 kHz/ Span 3 MHz
Date: 24.MAY.2006 21:33:50
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Channel Separation Plot on Channel 39~40 / 2441 MHz ~ 2442 MHz
<é%> *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.02 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Marker| 1 [T1
-4.32 dBm
L-10- 2144082 00 GH “
== |,
T T
"\ N
//“ | x\
|-20.
MW N
L a0 \W“‘”‘\«
|-50
|-60
|-70.
-80
Start 2.44 GHz 300 kHz/ Stop 2.443 GHz
Date: 24_.MAY.2006 21:32:22
Channel Separation Plot on Channel 77~78 / 2479 MHz ~ 2480 MHz
® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.03 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Marker| 1 [T1
-4.54 dBm
| 10 2|la 4000 _cHz|IEN
== |,
1 1
b 7 gaa——
B / ﬁ \ / /\\
|-20.
M il \
0.
|40 \W‘Mw
|-50
|-60
|--70-
-80
Start 2.478 GHz 300 kHz/ Stop 2.481 GHz
Date: 24_.MAY.2006 21:30:59
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4.4. Number of Hopping Frequency Measurement

4.4.1. Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75

non-overlapping hopping channels.

4.4.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the Spectrum Analyzer.

Spectrum Parameters

Setting

Attenuation

Auto

Span Frequency

> Operating Frequency Range

RB 100 kHz
VB 100 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.4.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold

mode.

2. The resolution bandwidth of 100 kHz and the video bandwidth of 100 kHz were utilised.
3. Observe frequency hopping in 2400MHz~2483.5MHz, there are at least 75 non-overlapping

channels.

4.4.4. Test Setup Layout

Spectrum Analayzer

EUT
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4.4.5. Test Deviation
There is no deviation with the original standard.
4.4.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

4.4.7. Test Result of Number of Hopping Frequency

Temperature 23C Humidity 64%
Test Engineer Leo Hung Configurations FHSS (GFSK / QPSK /8PPSK)
Modulation Channel Frequency Hopping Ch. Min. Limit
Test Result
Type No. (MH2) (Channels) (Channels)
GFSK 0~78 2402 ~ 2480 79 75 Complies
Number of Hopping Channel Plot on Channel 0~78 / 2402 MHz ~ 2480 MHz
@ *RBW 100 kHz
*VBW 100 kHz
Ref 20 dBm *Att 30 dB SWT 10 ms
10 =
| WUH\
Cienter 2.4415 GHz 8.3 MHz/ Span 83 MHz
Date: 24.MAY.2006 21:41:06
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4.5. Dwell Time Measurement

4.5.1. Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The

average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of

0.4 seconds multiplied by the number of hopping channels employed.

4.5.2. Measuring Instruments and Setting
Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency 0 MHz
RB 1000 kHz
VB 1000 kHz
Detector Peak
Trace Single Trigger
4.5.3. Test Procedures
1. The transmitter output (antenna port) was connected to the spectrum analyser
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 1000kHz.
3. Use avideo trigger with the trigger level set to enable triggering only on full pulses.
4. Sweep Time is more than once pulse time.
5. Set the center frequency on any frequency would be measure and set the frequency span to
zero span.
6. Measure the maximum time duration of one single pulse.
7. Set the EUT for DH5, DH3 and DH1 packet transmitting.
8. Measure the maximum time duration of one single pulse.
9. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time
slots RX, 1 time slot TX). So, the dwell time is the time duration of the pulse times 3.37 x 31.6
= 106.6 within 31.6 seconds
10. DH3 Packet permit maximum 1600 / 79 / 4 = 5.06 hops per second in each channel (3 time
slots RX, 1 time slot TX). So, the dwell time is the time duration of the pulse times 5.06 x 31.6
= 160 within 31.6 seconds.
11. DH1 Packet permit maximum 1600 / 79 /2 = 10.12 hops per second in each channel (1 time
slot RX, 1 time slot TX). So, the dwell time is the time duration of the pulse times 10.12 x 31.6
= 320 within 31.6 seconds.
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4.5.4. Test Setup Layout

ol { ]

Spectrum Analayzer EUT

4.5.5. Test Deviation

There is no deviation with the original standard.

4.5.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

4.5.7. Test Result of Dwell Time

Temperature 23C Humidity 64%
Test Engineer Leo Hung Configurations FHSS (GFSK / QPSK /8PPSK)
S e Frequency Pulse Duration | Dwell Time Limits et

(ms) (s) (s)
DH5 2402 MHz 3.0600 0.3264 0.4000 Complies
DH3 2402 MHz 1.7100 0.2736 0.4000 Complies
DHI1 2402 MHz 0.4450 0.1424 0.4000 Complies
DH5 2441 MHz 3.0600 0.3264 0.4000 Complies
DH3 2441 MHz 1.7200 0.2752 0.4000 Complies
DH1 2441 MHz 0.4450 0.1424 0.4000 Complies
DH5 2480 MHz 3.0500 0.3253 0.4000 Complies
DH3 2480 MHz 1.7200 0.2752 0.4000 Complies
DHI1 2480 MHz 0.4500 0.1440 0.4000 Complies
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DH5 Dwell Time Plot on Channel 0 / 2402 MHz
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 0.55 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 3.060000 ms
20 Marker| 1 [T1
-59/64 dBm l
10 1 Q0000 m: “
L PR
|,
|-10
L-20.
|- 30.
|-40.
| -50.
|--70-
-80
Center 2.402 GHz 500 ps/
Date: 24.MAY.2006 21:35:43
DH3 Dwell Time Plot on Channel 0 / 2402 MHz
® RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 1.27 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 1.710000 ms
20 Marker| 1 [T1
-57/.28 dBm l
| 10 1430000 m: [ 2 |
L PR
[vIER I
|--10
L-20.
|- 30.
|40
| -50.
Nt )
|-60
|-70.
-80
Center 2.402 GHz 500 ps/
Date: 24.MAY.2006 21:35:15
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DH1 Dwell Time Plot on Channel 0 / 2402 MHz

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz -0.93 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 445 .000000 ps
20 Marker| 1 [T1
-57.54 dBm
10 500000000 1 [ 2 |
T -
=D,
|--10
--20-
|30
L-40
|-50
L L H H
--70
-80
Center 2.402 GHz 250 ps/

Date: 24.MAY.2006 21:34:42

DH5 Dwell Time Plot on Channel 39 / 2441 MHz

® RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 0.17 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 3.060000 ms
20 Marker| 1 [T1 l
-59101 dBm
| 10 1_160000_m [ 2 |
[ ey
&= |,
|-10
20
--30
|-40
|-50
--70
-80
Center 2.441 GHz 500 ps/

Date: 24.MAY.2006 21:36:46
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DH3 Dwell Time Plot on Channel 39 / 2441 MHz

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz -1.67 dB

Ref 20 dBm *Att 30 dB SWT 5 ms 1.720000 ms

20 Marker| 1 [T1
-57.54 dBm
10 1430000 m

L o

--20-

--30-

 irdodot ki

--70-

-80

Center 2.441 GHz 500 ps/

Date: 24.MAY.2006 21:37:13

DH1 Dwell Time Plot on Channel 39 / 2441 MHz

® RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 1.59 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 445 .000000 ps
20 Marker| 1 [T1 l
-60.12 dBm
|10 1_045p00_ms_|EM
-
&= |,
|--10
--20-
--30
| -40
|-50
o [l g hl J
SR | i L “
--70
-80
Center 2.441 GHz 250 ps/

Date: 24.MAY.2006 21:37:44
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DH5 Dwell Time Plot on Channel 78 / 2480 MHz

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 1.08 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 3.050000 ms
20 Marker| 1 [T1 l
-56/47 dBm
| 10 60000000 1 [ 2 |
L PR
|,
e L et IV SRR
-10
20
L-30
40
|--50
| i
iyl e b Y
L-70
-80
Center 2.48 GHz 500 ps/

Date: 24.MAY.2006 21:39:14

DH3 Dwell Time Plot on Channel 78 / 2480 MHz

® RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 2.37 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 1.720000 ms
20 Marker| 1 [T1 l
-58[87 dBm
| 10 50.000000 [ 2 |
1 e
[vIER I
|-10
20
I-30
|-40
|--50
70
-80
Center 2.48 GHz 500 ps/

Date: 24.MAY.2006 21:38:44
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DH1 Dwell Time Plot on Channel 78 / 2480 MHz

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 0.92 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 450.000000 ps
20 Marker| 1 [T1 l
-58192 dBm
-10- 90 . 000000 1t [ 2 |
-
&= |,
|--10
--20-
--30
L-40
|-50
syl Wwwﬁwﬂ gl
--70
-80
Center 2.48 GHz 250 ps/

Date: 24.MAY.2006 21:38:18
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4.6. Radiated Emissions Measurement
4.6.1. Limit

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has

to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of spectrum analyzer and

receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10th carrier harmonic

RB / VB (emission in restricted band) | TMHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (other emission) 100KHz / 100KHz for peak

Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
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4.6.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the turntable 0.8
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emissions field strength of both horizontal and vertical
polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.

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

6. For emissions above 1GHz, use 1MHz VBW and RBW for peak reading. Then TMHz RBW and
10Hz VBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as long
as the pulse train does not exceed 0.1 seconds. As an alternative (provided the transmitter
operates for longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1 seconds,
the measured field strength shall be determined from the average absolute voltage during a
0.1 second interval during which the field strength is at its maximum value.

8. If the emissions level of the EUT in peak mode was 3 dB lower than the average 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 for
below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average
limit (that means the emissions 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.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and
the recorded data should be QP measured by receiver. High - Low scan is not required in this

case.
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4.6.4. Test Setup Layout

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver oo

For radiated emissions above 30MHz

RX Antenna

EUT

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m to 1m.
Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [9.54 dB].
4.6.5. Test Deviation

There is no deviation with the original standard.
4.6.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.6.7. Results of Radiated Emissions (9kHz~30MHz)

Temperature 23C Humidity 64%

Test Engineer Barry Chen Configurations | Battery 1 / Channel 39
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)

- - - - See Note

Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the

permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.
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4.6.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 39
Vertical
4 Lewvel (dBu\/m) Date: 2006-05-20 Time: 18:27:05
FCCHIMEER NG
Lo
48 1§
- 2 ! ik q
3T g g
3 4 5 3 10
AN A € R R A
h 30 224, 418, 612 806. 1000
Frequency {(MHz)
Over Limit Readfintenna Cable Preamp
Freq Lewvel Limit Line Lewvel Factor Loss Factor Bemark Pol fPhase Distance
WHz dEuV/m dE dBu¥/m  dBuV dB/m dBp dE m
1 32.910 30.31 -9.69 40.00 44 38 16 .68 0.93 31_68 Peak VERTICAL 3
2 59.100 30.79 -9.21 40.00 53 .71 &.44 1.40 31.76 Peak VERTICAL 3
3 110_510 35.95 -7.55 43.50 53.77 12.41 1.50 31_.74 Peak VERTICAL 3
4 167.740 32.05 -11.45 43.50 51.95 %.76 1.%0 31_56 Peak VERTICAL 3
5 299 660 31.08 -14.92 46.00 46.62 13 .58 2_20 3132 Peak VERTICAL 3
6 567_380 32.31 -13.69 46.00 40.72 1%.18 2_.16 30_75 Peak VERTICAL 3
[[TE 598 420 39 18 -6.82 46.00 47.53 1% 30 3_10 30_175 Peak VERTICAL ] 3
& 664_380 33.08 -12.92 46.00 40.54 1% 38 3_.53 30_36 Peak VERTICAL E:
a 749 740 34.43 -11.57 46.00 40.08 20.72 3_9%0 30.27 Peak VERTICAL 3
i0 874_ 870 32.72 -13.28 46.00 37.56 21.02 405 29 91 Peak VERTICAL 3
11 999 030 27.57 -16.43 54. 00 42 .04 20.91 400 29_37 Peak VERTICAL 2
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o AR
Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 39
Horizontal
95 Level {dBuvim) Date: 2006-05-20 Time: 18:31:09
FCCROMWGENR B
;
Gl
48 B
] Bt 14
— i 7 8 8 11
4 B
| BMH W RR RN
1]
30 224, 118. 612, 806. 1000
Frequency (MHz)
Over Limit Beadhintenna Cable Preamp
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark PolfPhase Distance
MHz dBu¥fm A dBul/m dBul dB fm dB dB m
1 #2.380 31.77 -8.23 40.00 54.54 T.58 1.43 31.75 Peak HORT ZONTRL 3
2 i01.780 2915 -14.35% 43.50 4788 11.48 1.50 31.71 Peak HORI ZONTAL 3
3 172_5%9%0 29_84 -13 .66 43.50 5007 9.49 1.7 31.5%2 Peak HOBIZONTRAL 3
4 215 270 34 08 -9.42 43. 50 54 53 &_88 2.08 31_41 Peak HOBTZONTAL 3
5 226.9210 32_62 -13.38% 46.00 51_92 292 2.17 31.39 Peak HORT ZONTRL 3
&2 299 660 38.81 -7.1% 46.00 54.35 13.58 2.20 3132 Peak HORI ZONTRL 3
7 311.300 35.3% -10.61 46.00 50.47 13 97 2.25 3130 Peak HORI ZONTAL 3
& 382_ 110 36.35 -9.65 46.00 49 04 15 82 2.60 31.10 Peak HOBTZONTAL 3
L] 462 620 35.5¢ -10.44 46.00 46.08 1739 .01 30.923 Peak HORT ZONTRL 3
10 599.390 38.32 -7.6% 46.00 4667 1% 30 .10 30.75 Peak HORI ZONTRAL 3
11 T49. M0 3579 -10.21 46.00 41.44 20.72 .90 30.27 Peak HORI ZONTAL 3
Note:

The amplitude of spurious emissions which are

permissible value has no need to be reported.

attenuated by more than 20 dB below the

Emission level (dBuV/m) = 20 log Emission level (uvV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.6.9. Results for Radiated Emissions (1GHz~10th Harmonic)

Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 0
Vertical
1 SE¥! {dBuVIm) B Date: 2006-05-20 Time: 17:00:50
FCC CLASS-B
60
FCC CLASS B -V
2 =
0 3000 6100. 11200. 16300. 21400. 26500
Frequency {(MHz)

Over Limdit Beadfintenna Cable Preamp

Freq Lewel Limit Line Lewel Factor Lozg Factor Remark Fol fPhase Distance
MHz dBul/m dB dBuV/m dBul dB fm dB dB m
1 4804 120 35.22 -1%_ 78 54 00 33.28 37 81 4_.30 3517 AVERAGE YERTICAL 3
2 4804 _120 47.01 -26.29 T74.00 45 07 32_81 4.30 35.17 PERK VYERTICAL 3
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Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 0
Horizontal
5 Level (dBuvim) Date: 2006-05-20 Time: 17:02:25
FCC|CLASS-B
60
FCC CLASS B -4V
2z
1
o 1000 6400. 11200. 16300. 21400. 26500
Frequency {MHz)
Over Limit Readintenna Cable Preamp
Freq Lewel Limit Line Level Factor Lozg Factor Remark Pol fPhase Distance
MHz dBuV/m dB dBul/m dBulr AR fm dB dB m
1 4804 080 33.37 -20.63 54.00 3F1.43 3F2.81 4.30 35.17 AVERAGE HORI ZONTAL 3
z 4804 080 41.43 -32.57 .00 39.49 3F2.81 4.30 35.17 PEAK HORIZONTAL 3
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Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 39
Vertical
i Level {dBu\/imj Date: 2006-05-20 Time: 17:06:20
FCC CLASS B
60
FCC CLASS B -AY
h 1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Over Limit Beadfintenna Cable Preamp
Freq Lewvel Limit Line Lewel Factor Loss Factor Remark PolfPhaze Distance
MHz dBuV/m dB dBEuV/m dBulf dB fm dB dB m
1 4882 040 36.72 -17.28 54. 00 34.69 32 88 4. 30 35 15 AVERAGE VERTICAL 3
2 4882. 040 4% 9% -24.02 74.00 47.95 32 88 4.30 35.15 PERAK VYERTICAL 3
Report Format Version: RF-15.247-2006-02-17-d Page No. - 36 of 47

FCC ID: S3RBTR900

Issued Date : May 25, 2006




SPORTON LAB.

Report No.: FR642408

Temperature 23C

Humidity

64%

Test Engineer Barry Chen

Configurations | Channel 39

Horizontal
o Level (dBu/m) Date: 2006-05-20 Time: 17:04:49
FCC CLASS-B
60
FCCCLASS B -AY
5 K
u1ﬂﬂﬂ 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Over Limit Readfintenna Cable Preamp
Freq Lewel Limit Line Level Factor Lozgsg Factor Remark Pol fPhase Distance
MHz dBuV/m dB dBul/m dBulr A8 fm il Fil m
1 4882 040 34.32 -19.6% 5400 32.29 32 388 4.30 35.15 AVYERAGE HORI ZONTAL 3
2 4882 040 46.55 -27.45 1400 44 52 32 88 4.30 35.15% PERAK HORI ZONTAL 3
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Temperature

23C

Humidity

64%

Test Engineer

Barry Chen

Configurations

Channel 78

Vertical
S Level (dBuY/m) Date: 2006-05-20 Time: 17:08:07
FCCICLASS-B
60
FCC CLASS B -AY
3 K
h 1000 6100, 11200. 16300. 21400, 26500
Frequency {(MHz)
Over Limit Beadfintenna Cable Preamp
Freq Lewvel Limit Line Lewel Factor Logs Factor Bemark Pol fPhase Distance
MHz dBu¥/m dE dBul/m dBul dB fm dB dE m
1 4960_040 3F6_12 -17.8%%8 54 00 33_99 32 97 4.30 35_.14 AVERAGE YERTICAL 3
2 4960 040 48.42 -25_.5% 4. 00 46.29 3297 4.30 35.14 PERK TYERTICAL 3
Report Format Version: RF-15.247-2006-02-17-d Page No. - 38 of 47
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Temperature 23C Humidity 64%
Test Engineer Barry Chen Configurations | Channel 78
Horizontal
120 Level (dBuY/m} Date: 2006-05-20 Time: 17:09:27
FCC CLASS-B
60
FCCCLASS B -AVY
3 -
L 1000 6100, 11200. 16300. 21400. 26500
Frequency (MHz)
Over Limit Beadfintenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Bemark Pol fPhase Distance
MHz dBuV/m dB dEuV¥/m dBu¥ dEfm dB dB m
1 4960_040 33.9%7 -20.03 54.00 31._84 32_97 4.30 35_14 AVERAGE HORTI Z0ONTAL 3
2 4960 _040 45 56 -28 44 74 00 43 43 32_97 4.30 35.14 PERK HORI ZONTAL 3
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the

permissible value has no need to be reported.

Emission level (dBuV/m) = 20 log Emission level (uvV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.7. Band Edge Emissions Measurement

4.7.1. Limit

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall

within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.
Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.7.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the spectrum analyzer.

Spectrum Parameter Setting

Attenuation Auto

Span Frequency 100 MHz

RB / VB (emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (other emission) 100 KHz /100 KHz for Peak

4.7.3. Test Procedures

1. The test procedure is the same as section 4.5.3, only the freqeuncy range investigated is
limited to 100MHz around bandedges.

2. In case the emission is fail due to the used RB/VB is too wide, marker-delta method of FCC
Public Notice DA00-705 will be followed.

4.7.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.6.4.
4.7.5. Test Deviation

There is no deviation with the original standard.

4.7.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

Report Format Version: RF-15.247-2006-02-17-d Page No. - 40 of 47
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4.7.7. Test Result of Band Edge and Fundamental Emissions

Temperature 23C Humidity 64%
Test Engineer Leo Hung Configurations | Channel 0, 78
Channel 0
Dver Limit Readfintenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Eemark PolfPhase Distance
MHz dBul/m dBE dBul/m dBulr dE fm de de m
1 2390_ 000 5150 -22.50 .00 19 86 23_88 2.6 0_00 PERK HOBRIZONTAL 3
4 2390 _000 22_ %2 -31.1% 54_ 00 -8 82 23_88 2.6 0_00 AVERAGE HORIZONTAL 3
3B 2402 000 53 _21 26_57 23_488 2_76 0_00 RAVERRAGE HOBRT ZO0NTAL 3
4 2 2402 000 &6_ 89 55.25 23_8%8 2_76 0_00 PERK HOBRI ZONTRL 3
Channel 0 is fundamental frequency at 2402 MHz.
Channel 78
Over Limit Readintenna Cable Preamp
Freq Lewel Limit Line Lewel Factor Lozss Factor Bemark PolfPhaze Distance
MHz dBuV/m dB dBul/m dBulf dBfm dB dB m
1@ 2480 _ 000 59_08 27.29 28_9%8 Z2.81 0. 00 AVERRAGE HOBIZONTAL 3
2@ 2480_000  8#2_07 57.28 283.98 2. 81 0. 00 PERE HOBI ZONTRL 3
I 3 2483 500 52_89% -21.11 4. 00 21.07 2Z8_38 Z2.84 0. 00 PERE HOBIZONTAL 3 I
4 2483 500 22.90 -31.10 54.00 -8%.92 23 98 2.84 0. 00 AVERAGE HOBIZONTAL 3

Channel 78 is fundamental frequency at 2480 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.

Receiving maximum band edge emissions are Horizontal Polarization.
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For Emission not in Restricted Band

Low Band Edge Plot on Channel 0 / 2402 MHz

@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz 43.05 dB
Ref 20 dBm *Att 30 dB *SWT 1 s 35.000000000 MHz
20 Marker||1 [T1
-47ll67 dBm
L10. ssa00fioo crz | IEN
TIEW|
o .
D1 -4.62 dBm
|--10
|--20-
D2 -24.62 dBm '
|
|40 )
1 \
MSOLA oA LA AN AN, V. TRURVIR N TN IAA A A A.m_.../ il
WAt M A AN S OV, e i
|--60-
|-70.
2
1
-80 ‘
Center 2.3595 GHz 10 MHz/ Span 100 MHz
Date: 24.MAY.2006 21:26:06
High Band Edge Plot on Channel 78 / 2480 MHz
@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz 44.29 dB
Ref 20 dBm *Att 30 dB *SWT 1 s -13.400000000 MHz
20 Marker| 1 [T1
-4889 dBm
| 10 493100000 cHz |IEN
TIEW|
o,
D1 -4.9 dBm
-1/
D2 -24.9 dB
1
D SN VLN A W A dh L TN VPN N S TV N
L WA W \r ARV A o Nahn' A d e
|--60
|-70.
F2
F1
-80
Center 2.5259 GHz 10 MHz/ Span 100 MHz
Date: 24.MAY.2006 21:25:18
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4.8. Antenna Requirements
4.8.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped
with any jacket for installing an antenna with extension cable. 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. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that the user can replace a
broken antenna, but the use of a standard antenna jack or electrical connector is prohibited.
Further, this requirement does not apply to intentional radiators that must be professionally

installed.

4.8.2. Antenna Connector Construction

Please refer to section 3.3 in this test report, all antenna connectors comply with the requirements.
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Instrument |Manufacturer| Model No. Serial No. |Characteristics Calgo;?etlon Remark
EMC Receiver R&S ESCS 30 100174 OkHz - 2.75GHz | Feb. 22, 2006 | conduction
(CO04-HY)
Conduction
LISN MessTec NNB-2/16Z 99079 9kHz - 30MHz | Dec. 19, 2005
(CO04-HY)
LISN Conducti
_ EMCO 3810/2NM 9708-1839 | O9kHz - 30MHz | Mar. 18,2006 | —onoucton
(Support Unit) (CO04-HY)
Conduction
RF Cable-CON UTIFLEX 3102-26886-4 CB049 9kHz - 30MHz | Apr. 19, 2006
(CO04-HY)
Conducti
EMI Filter LINDGREN LRE-2030 2651 < 450 Hz N/A onduction
(CO04-HY)
3m Semi Anechoic 30 MHz - 1 GHz Radiation
SIDT FRANKONIA|  SAC-3M 03CHO3-HY Jun. 16, 2005
Chamber 3m (03CHO3-HY)
Radiation
Amplifi SCHAFFNER CPA9231A 3565 9 kHz - 2 GH .18, 2006
mplifier z z Jan (03CHO3-HY)
. . Radiation
Amplifier Agilent 8449B 3008A02120 |1 GHz - 26.5 GHz| May 31, 2005
(03CHO3-HY)
Amplifier MITEQ AMF-6F-260400| 923364 26.5CHz =40 |\ 24 2006+ | hadiation
P GHz e (03CHO3-HY)
Spect Radiati
pectrum R&S FSP40 100004/040 | 9 kHZ - 40 GHz | Sep. 30, 2005 adiation
Analyzer (03CHO3-HY)
Loop Antenna R&S HFH2-22 860004/001 | 9 kHz - 30 MHz | May 23, 2005+ | _tadiation
P yes (03CHO3-HY)
30 MHz - 200 Radiati
Biconical Antenna | SCHWARZBECK |  VHBB 9124 301 z Jul. 22, 2005 adiation
MHz (03CHO3-HY)
Log Antenna | SCHWARZBECK | VUSLP 9111 221 200 MHz - 1 GHz | Jul. 22, 2005 | Radiation
g oo (03CHO3-HY)
Radiation
Horn Antenna EMCO 3115 6903 1GHz ~ 18GHz Mar. 15, 2006
(03CHO3-HY)
Radiation
Horn Antenna | SCHWARZBECK BBHA9170 | BBHA9170154 |15 GHz - 40 GHz | Jun. 09, 2004*
(03CHO3-HY)
Radiation
RF Cable-RO3m Jye Bao RG142 CB021 30 MHz - 1 GHz | Dec. 02, 2005
(03CHO3-HY)
Radiation
RF Cable-HIGH SUHNER SUCOFLEX 106 | 03CHO3-HY | 1 GHz - 40 GHz | Dec. 02, 2005
(03CHO3-HY)
Radiation
Turn Tabl HD DS 420 420/650/00 | 0-360d N/A
urn Table /650/ egree / (03CHO3-HY)
Radiation
Antenna Mast HD MA 240 240/560/00 1m-4 N/A
ntenna Mas / / m m / (03CHO3-HY)
Spectrum analyzer R&S FSP30 100023 9kHz ~ 30GHz | Nov. 26, 2005 | conducted
p y - 20, (THO1-HY)
Conducted
p t R NRV. 100444 DC ~ 40GH l. 06, 2
ower meter &S S 00 C OGHz Jul. 06, 2005 (THOT-HY)
Conducted
P R NRV-Z 10004 DC ~ 40GH 1. 06, 2
ower sensor &S 55 00049 C 0OGHz Jul. 06, 2005 (THO1-HY)
Power Sensor R&S NRV-Z32 100057 30MHz ~ 6GHz | Apr. 28, 2005 | conducted
pr- =% (THO1-HY)
Conducted
AC power source HPC HPA-500W | HPA-9100024 | AC O ~300V | Apr. 21, 2005*
(THO1-HY)
DC power source G.W GPC-6030D C671845 DC1V~60vV | Dec. 28,2005 | conducted
p W. - €5, (THO1-HY)
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Instrument |Manufacturer| Model No. Serial No. |Characteristics Calgo;'?;lon Remark
Temp. and Conducted
KSON THS-C3L 12 N/A t. 01,2
Humidity Chamber 50 57C3 6 / Oct. 01,2005 | 51 _hy)
Conducted
RF CABLE-1 B RG142 B034-1 20MHz ~ 7GH Dec. 30, 2
C m Jye Bao G CBO3 m OMHz GHz ec. 30, 2005 (THOT-HY)
RF CABLE-2m Jye Bao RG142 CBO35-2m | 20MHz~ 1GHz | Dec. 30, 2005 | conducted
4 o (THO1-HY)
Oscilloscope Tektronix TDS1012 CO38515 | 100MHz / 1GS/s | Apr. 15, 2005+ | conducted
P pr- 1= (THOT-HY)
Signal Generator R&S SMR40 100116 10MHz ~ 40GHz | Dec. 30, 2005 | conducted
9 T (THO1-HY)
. Conducted
Data Generator Tektronix DG2030 063-2920-50 | 0.1Hz~400MHz Jun. 02, 2005
(THO1-HY)
Note: Calibration Interval of instruments listed above is one year.
* Calibration Interval of instruments listed above is two year.
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6. SPORTON COMPANY PROFILE

SPORTON Lab. was established in 1986 with one shielded room: the first private EMI test facility,
offering local manufacturers an alternative EMI test familial apart from ERSO. In 1988, one 3M and
10M/3M open area test site were setup and also obtained official accreditation from FCC, VCCI and
NEMKO. In 1993, a Safety laboratory was founded and obtained accreditation from UL of USA, CSA of
Canada and TUV (Rhineland & PS) of Germany. In 1995, one EMC lab, including EMI and EMS test
facilities was setup. In 1997, SPORTON Group has provided financial expense to relocate the
headquarter to Orient Scientific Park in Taipei Hsien to offer more comprehensive, more qualified and
better service to local suppliers and manufactures. In 1999, Safety Group and Component Group were
setup. In 2001, SPORTON has established 3M/10M chamber in Hwa Ya Technology Park.

6.1. Test Location

SHIJR ADD : 6Fl., No. 106, Sec. 1, Shintai 5th Rd., Shijr City, Taipei, Taiwan 221, R.O.C.
TEL : 02-2696-2468

FAX : 02-2696-2255

HWA YA ADD : No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL : 03-327-3456

FAX  : 03-318-0055

LINKOU ADD : No. 30-2, Dingfu Tsuen, Linkou Shiang, Taipei, Taiwan 244, R.0.C

TEL : 02-2601-1640

FAX : 02-2601-1695

DUNGHU | ADD : No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.0.C.

TEL : 02-2631-4739

FAX : 02-2631-9740

JUNGHE ADD : 7Fl., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.

TEL : 02-8227-2020

FAX : 02-8227-2626

NEIHU ADD : 4Fl., No. 339, Hsin Hu 2nd Rd., Taipei 114, Taiwan, R.O.C.

TEL : 02-2794-8886

FAX : 02-2794-9777

JHUBEI ADD : No.8, Lane 728, Bo-ai St., Jhubei City, Hsinchu County 302, Taiwan, R.O.C.
TEL : 03-656-9065

FAX : 03-656-9085

Report Format Version: RF-15.247-2006-02-17-d Page No. - 46 of 47
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7. NVLAP CERTIFICATE OF ACCREDITATION

United States Department of Commerce
National Institute of Standards and Technology

NVILAD

Certificate of Accreditation to ISO/IEC 17025:1999

NVLAP LAB CODE: 200079-0

Sporton International, Inc. Hwa Ya EMC Laboratory
Tao Yuan Hsien 333
TAIWAN

is recognized by the National Voluntary Laboratory Accreditation Program for conformance with criteria set forth in
NIST Handbook 150:2001 and all requirements of ISO/IEC 17025:1999.
Accreditation is granted for specific services, listed on the Scope of Accreditation, for:

ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

N

2006-01-01 through 2006-12-31

Effective dates

P AV

For the NatioMal Institute of Standards and Technology

NVLAP-01C (REV. 2005-05-18)

Report Format Version: RF-15.247-2006-02-17-d

FCC ID: S3RBTR900
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1 Output power and channel separation of a Bluetooth device in the different
operating modes:

The different operating modes (data-mode, acquisition-mode) of a Bluetooth device
has no influence on the output power and the channel spacing. There is only one
transmitter which is driven by identical input parameters concerning these two
parameters.

Only a different hopping sequence will be used. For this reason the check of these
RF parameters in one op-mode is sufficient.

2 Frequency range of a Bluetooth device:

Hereby we declare that the maximum frequency of this device is: 2402 — 2480 MHz.
This is according to the Bluetooth Core Specification (+ critical errata) for devices
which will be operated in the USA.

This was checked during the Bluetooth Qualification tests (Test Case: TRM/CA/04-
E). Other frequency ranges ( e.g. for Spain, France, Japan) which are allowed
according the Core Specification are not supported by this device.

3 Co-ordination of the hopping sequence in data mode to avoid simultaneous
occupancy by multiple transmitters:

Bluetooth units which want to communicate with other units must be organised in a
structure called piconet. This piconet consist of max. 8 Bluetooth units. One unit is
the master the other seven are the slaves. The master co-ordinates frequency
occupation in this piconet for all units. As the master hop sequence is derived from
its BD address which is unique for each Bluetooth device, additional masters
intending to establish new piconets will always use different hop sequences.

4 Example of a hopping sequence in data mode:

Example of a 79 hopping sequence in data mode:

40, 21, 44, 23, 42, 53, 46, 55, 48, 33, 52, 35, 50, 65, 54, 67,
56, 37, 60, 39, 58, 69, 62, 71, 64, 25, 68, 27, 66, 57, 70, 59,
72,29, 76, 31, 74, 61, 78, 63, 01, 41, 05, 43, 03, 73, 07, 75,
09, 45, 13, 47, 11, 77, 15, 00, 64, 49, 66, 53, 68, 02, 70, 06,
01, 51, 03, 55, 05, 04
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5 Equally average use of frequencies in data mode and behaviour for short
transmissions:

The generation of the hopping sequence in connection mode depends essentially
on two input values:

1. LAP/UAP of the master of the connection

2. Internal master clock

The LAP (lower address part) are the 24 LSB’s of the 48 BD_ADDRESS. The
BD_ADDRESS is an unambiguous number of every Bluetooth unit. The UAP (upper
address part) are the 24 MSB'’s of the 48 BD_ADDRESS.

The internal clock of a Bluetooth unit is derived from a free running clock which is
never adjusted and is never turned off. For synchronisation with other units only
offset are used. It has no relation to the time of the day. Its resolution is at least half
the RX/TX slot length of 312.5 us. The clock has a cycle of about one day (23h30).
In most case it is implemented as 28 bit counter. For the deriving of the hopping
sequence the entire

LAP (24 bits), 4 LSB’s (4 bits) (Input 1) and the 27 MSB’s of the clock (Input 2) are
used. With this input values different mathematical procedures (permutations,
additions, XOR- operations) are performed to generate the sequence. This will be
done at the beginning of every new transmission.

Regarding short transmissions the Bluetooth system has the following behaviour:
The first connection between the two devices is established, a hopping sequence
was generated. For transmitting the wanted data the complete hopping sequence
was not used. The connection ended.

The second connection will be established. A new hopping sequence is generated.
Due to the fact that the Bluetooth clock has a different value, because the period
between the two transmission is longer (and it cannot be shorter) than the minimum
resolution of the clock (312.5 ps). The hopping sequence will always differ from the
first one.

6 Receiver input bandwidth and behaviour for repeated single or multiple
packets:

The input bandwidth of the receiver is 1 MHz. In every connection one Bluetooth
device is the master and the other one is the slave. The master determines_the
hopping sequence (see chapter 5). The slave follows this sequence. Both devices
shift between RX and TX time slot according to the clock of the master.

Additionally the type of connection (e.g. single or multislot packet) is set up at the
beginning of the connection. The master adapts its hopping frequency and its
TX/RX timing according to the packet type of the connection. Also the slave of the
connection will use these settings.

Repeating of a packet has no influence on the hopping sequence. The hopping
sequence generated by the master of the connection will be followed in any case.
That means, a repeated packet will not be send on the same frequency, it is send
on the next frequency of the hopping sequence.
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7 Dwell timein data mode

The dwell time of 0.3797s within a 30 second period in data mode is independent
from the packet type (packet length). The calculation for a 30 second period is a
follows:

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

Example for a DH1 packet (with a maximum length of one time slot) Dwell time =
625 us *1600 1/s /79 *30s =0.3797s (in a 30s period)

For multislot packet the hopping is reduced according to the length of the packet.
Example for a DH5 packet (with a maximum length of five time slots)

Dwell time =5 * 625 us  * 1600 * 1/5 *1/s / 79 * 30s = 0.3797s (in a 30s period).
This is according the Bluetooth Core Specification V 1.0B (+ critical errata) for all
Bluetooth devices. Therefor all Bluetooth devices comply with the FCC dwell time
requirement in data mode. This was checked during the Bluetooth Qualification
tests. The Dwell time in hybrid mode is measured and stated in the test report.

8 Channel Separation in hybrid mode

The nominal channel spacing of the Bluetooth system is 1Mhz independent of the
operating mode.

The maximum “initial carrier frequency tolerance” which is allowed for Bluetooth is
fcenter = 75 kHz.

This was checked during the Bluetooth Qualification tests (Test Case: TRM/CA/Q7-
E) for three frequencies (2402, 2441, 2480 MHz).

Additionally an example for the channel separation is given in the test report

9 Derivation and examples for a hopping sequence in hybrid mode

For the generation of the inquiry and page hop sequences the same procedures as
described for the data mode are used (see chapter 5), but this time with different
input vectors:

e For the inquiry hop sequence, a predefined fixed address is always used. This
results in the same 32 frequencies used by all devices doing an inquiry but every
time with a different start frequency and phase in this sequence.

e For the page hop sequence, the device address of the paged unit is used as
input vector. This results in the use of a subset of 32 frequencies which is specific
for that initial state of the connection establishment between the two units. A
page to different devices would result in a different subset of 32 frequencies.

So it is ensured that also in hybrid mode the frequency use equally averaged.
Example of a hopping sequence in inquiry mode:

48, 50, 09, 13, 52, 54,41, 45, 56, 58, 11, 15, 60, 62, 43, 47, 00, 02, 64, 68, 04, 06,
17, 21, 08, 10, 66, 70, 12, 14, 19, 23
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10

11

12

13

Example of a hopping sequence in paging mode:
08, 57, 68, 70, 51, 02, 42, 40, 04, 61, 44, 46, 63, 14, 50, 48, 16, 65, 52, 54, 67, 18,
58, 56, 20, 53, 60, 62, 55, 06, 66, 64

Receiver input bandwidth and synchronisation in hybrid mode:

The receiver input bandwidth is the same as in the data mode (1 MHz). When two
Bluetooth devices establish contact for the first time, one device sends an inquiry
access code, the other device is scanning for this inquiry access code. If two
devices have been connected previously and want to start a new transmission, a
similar procedure takes place. The only difference is, instead of the inquiry access
code, an special access code, derived from the BD_ADDRESS of the paged device
will be, will be sent by the master of this connection.

Due to the fact that both units have been connected before (in the inquiry procedure)
the paging unit has timing and frequency information about the page scan of the
paged unit. For this reason the time to establish the connection is reduced
considerable.

Spread rate / data rate of the direct sequence signal

The Spread rate / Data rate in inquiry and paging mode can be defined via the
access code. The access code is the only criterion for the system to check if there is
a valid transmission or not. If you regard the presence of a valid access code as
one bit of information, and compare it with the length of the access code of 68 bits,
the Spread rate

/ Data rate will be 68/1.

Spurious emission in hybrid mode

The dwell time in hybrid mode is shorter than in data mode. For this reason the
spurious emissions average level in data mode is worst case. The spurious
emissions peak level is the same for both modes.

Peak power spectral density measurement

Since the transmitter is only active for some milliseconds on one channel you would
get a result with many interruptions if using a sweep time of e.g. 1s as stated in the
FCC rules. Therefore a fast sweep in maxhold function is used instead and the EUT
is activated several times until the measurement curve has stabilized.
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