Nlde=d ETL SEMKO

FCCID. : LUB-BM56SV92 Report No.: EME-051376

Page 1

EMC
TEST REPORT

Report No. : EME-051376
Model No. : 8550-00003
Issued Date : July 26, 2006

Applicant : Socket Communications, Inc.
37400 Central Court, Newark, California, U.S.A., 94560

Test By : Intertek Testing Services Taiwan Ltd.
No. 11, Lane 275, Ko-Nan 1 Street, Chia-Tung Li,
Shiang-Shan District, Hsinchu City, Taiwan

This test report consists of 50 pages in total. It may be duplicated completely
for legal use with the allowance of the applicant. It shall not be reproduced
except in full, without the written approval of Intertek Laboratory. The test
result(s) in this report only applies to the tested sample(s).

Project Engineer Reviewed By

r/ - ]
P 4 7 y
i TAAA A 7~
e g

Kevin Chen Jerry Liu



Nlde=d ETL SEMKO

FCCID. : LUB-BM56SV92 Report No.: EME-051376
Page 2 of 50

Table of Contents
SUMMATY OF TESES ..eeuvvieiiiieeiiee e e e e et e et e et e e e abeeennaeesnnneeenees 4
1. General INTOIMALION .......ccuiiriieeiieiieeie ettt ettt e te et e e taeebeestaeenseessaeensaesnnaenne 5
1.1 Identification 0f the EUT .......cccoooiiiiiiiiiiiiiceeee et 5
1.2 Additional information about the EUT...........c.cooviiiiieiiiniieiccieeeeceee e 5
1.3 ANtenna deSCTIPHION ...ccuviieiiieeiiieeriieeerteeeiteeeiteeeteeeaeeeereesntreeensneesnsneesnneeesnseeeans 6
1.4 Peripherals €qQUIPIMENL .......c..eieiiieeiiieeiiieeiieeeiee e et e et e eireesaeeeeareesnraeesseeesnneeens 6
2. TSt SPECTIICALIONS ....vveeirieeiiieeiieeetee ettt e et e et e e et e e st e e st e e sabeeessbeeesseesnaseeensseessneenns 7
2.1 Test Standard..........cceeeiieriieieeie ettt st et e e e staeenraens 7
2.2 OPeration MOGE .........eeeriieeiiieeiiieeiieeetteesiteeesteeesteeessbeeeseseeessaeessaeesseeessnesssseesnns 7
2.3 TSt @QUIPIMENL ....eevuiiieiiiieeiieeeieeeeee e eite e et e e et e e steeeesbee e sbeeesseeesseeesseessseesseeenns 8
3. 20dB Bandwidth tSt......cceeeuiiriiiiiieiiecieecieeie ettt ee 9
3.1 Operating €NVIFONMENL. .......cceivieirieeerireeeiieeeiteeeeteeesieeesseeesseeessseeensseeenssessnsseesnnes 9
3.2 Test SCtUP & PIrOCEAUIE......ccuvieiieeiiieiieeie ettt et ettt et ebe et eesbeessaeenseessne e 9
3.3 Measured data of modulated bandwidth test results ...........cceeeiierieiciienieicieennne, 9
4. Carrier Frequency Separation teSt........cccueeeriieriiiieniieerieeeeiee e e saee e 13
4.1 Operating ENVITONIMENL . ......c..eeeiuieeriireerieeeeireenieeesaeeenreeessseeessreesssseesssseesssseessseens 13
4.2 Test SCtUP & PrOCEAUIE ... ..eecvieiieeiieeiieeieeiee e eteeereesteeebeeteeebeesaaeenseesseeenseensnas 13
4.3 Measured data of Carrier Frequency Separation test result ...........cccoevveeeveennennnn. 13
5. Number of hopping frequencCies teSt ........cccueieriiiiriiieiiieeieeeeeeee e 15
5.1 Operating €NVIFONMENL. ........cccuieirieeeiieeeiteeeesieeeeieeesteeesseeesreeessreesssseesnsseesnseeenns 15
5.2 Test SCtUP & PIrOCEAUIEC......ccuvieiieiiieiieiee ettt ettt ebe et eebeeseaeesbeessaeensaens 15
5.3 Measured data of number of hopping frequencies test result...........cceeevveriiennnnnns 15
6. Time of Occupancy (AWell time) tESt......cccuveivcuiiiriiieiiiieeriee e 19
6.1 Operating ENVITONMENL. ........ccovieirieeeiieeeitteeeieeeeireesteeesaeeesreeessseesssseesnsseesnseeenns 19
6.2 Test SCUP & PrOCEAUIE ... ..ccuiieiieiieeiieieeteeeee ettt ettt et e e ebeeseeeesbeessaeensaens 19
7. Maximum Output POWET tESt ......ccccuiiiiiiieiiieeiie ettt 23
7.1 Operating €NVITONMENL. .......ccccuieerieeeiieeeiteeeeiteeeeireeseeeenseeesseeensseesssseesnssessseeenns 23
7.2 Test SCtUP & PIrOCEAUIE ... ..ccuvieiieeiieeiieiie ettt ettt ettt ereesteeebeeseaeesbeesseeensaens 23
7.3 Measured data of Maximum Output Power test results ...........cccoeeeevieriieniennnnns 23
8. RF Antenna Conducted SPurious teSt........cceeeveeriieriieiiierieeiiesie e e eve e 24
8.1 Operating €NVITONMENL. ........ccvieerireeriieerteeesteeerreeesereeenreeesareeessreesssseesnsnessnseeenns 24

8.2 Test SEtUP & PrOCEAUIE........vieiuiieiieiieeieeeiee ettt ete et e eveeteesebeesaeeesbeessaeensaens 24



Nlde=d ETL SEMKO

FCCID. : LUB-BM56SV92 Report No.: EME-051376

Page 3 of 50
8.3 Measured data of the highest RF Antenna Conducted Spurious test result .......... 24
9. Radiated EMiSSION TSt .....cccuieiiriieiieieriieieeie ettt sttt e 34
9.1 Operating ENVITONMENL. ........cccuteerieeeiieeerireeeitteeeieeesteeesseeesseeensseesssreesnsseessseeesns 34
0.2 Test SCtUP & PIOCEAUIE ... ..ccuiierieeiiieiieciie et eete ettt e e e saeebeeseeeenbeesseeenseens 34
9.3 EMISSION TIMIES ....eeutiiiiiiieiieiieciieieee sttt ettt e 35
9.4 Radiated spurious emission test data............ccceeveueeriieiiienienieeree e 36
9.4.1 Measurement results: frequencies equal to or less than 1 GHz.......................... 36
9.4.2 Measurement results: frequency above 1GHZ .........cccocveviiiiiiiiiiiniiiiiciee, 37
10. Emission on the band edge §FCC 15.247(C)..eevuiiiiiiniiieiieieeieesiee e 40
10.1 Band-edge (Conducted method).........ccceeviieiiieiiiniiiiiecieceee e 41
10.2 Band-edge (Radiated method).........c.coocveeiiiiiieiieniicieeceeieee e 43
11. Power Line Conducted Emission test §FCC 15.207 .....ccovvieeiieeiiieeiiieecieeecieeeee 47
11.1 Operating enVIFONMENT .. .....eeecuieeriieeriieerieeerieeesreeesreeesareeesreessreesseeesnseessneens 47
11.2 Test SCtUP & PrOCEAUIE .....c.vveeevieiieeiieciie et eete et e ete et e ereebeeeereesteeesbeesaeeesseeenas 47
11.3 EMISSION TIMIE....eitiiiiiiiiiiiiete ettt e 48
11.4 Uncertainty of Conducted EMiSSioN.........cccccvvieviieriieiiienieeiienie e 48

11.5 Power Line Conducted Emiss1on t€St data .......ccuuuuueeeeeeeeieeiieieeeeeeeeeeeeeeeeeeeeneens 49



FCCID. : LUB-BM56SV92

Summary of Tests

Nlde=d ETL SEMKO

Report No.: EME-051376
Page 4 of 50

Socket Cordless 56K Modem - Model: 8550-00003
FCC ID: LUB-BM56SV92

Test Reference Results
Maximum Output Power test 15.247(b) Pass
Carrier Frequency Separation test 15.247(a)(1) Pass
Number of hopping frequencies test 15.247(a)(1) Pass
Time of Occupancy (dwell time) test 15.247(a)(1) Pass
20dB Bandwidth test 15.247(a)(1) Pass
Radiated Spurious Emission test 15.205, 15.209 Pass
Emission on the Band Edge test 15.247(d) Pass
AC Power Line Conducted Emission test 15.207 Pass
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1. General information

1.1 Identification of the EUT

Applicant : Socket Communications, Inc.

Product : Socket Cordless 56K Mode

Model No. : 8550-00003

FCC ID. : LUB-BM56SV92

Frequency Range : 2400MHz ~ 2483.5MHz

Channel Number : 79 channels

Frequency of Each Channel :2402+k MHz; k=0~78

Type of Modulation : GFSK

Rated Power : 3.7Vdc from LI-ION Battery or
100-240Vac, 50-60Hz with adapter (SLOSA105C)

Power Cord :N/A

Sample Received : Dec. 7, 2005

Test Date(s) : Dec. 8, 2005 ~ July 26, 2006

A FCC DoC report has been generated for the client.

1.2 Additional information about the EUT

The EUT is a Socket Cordless 56K Mode, and was defined as information technology
equipment.

For more detail features, please refer to User's manual as file name “Installation Guide.pdf”
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1.3 Antenna description

The EUT uses a permanently connected antenna.

Antenna Gain

Antenna Type

: 2dB1 max

: Ceramic antenna

Connector Type : MMCX

1.4 Peripherals equipment
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Peripherals Manufacturer Product No. Serial No.
Notebook Dell PPO1L CN-06P83-48643-33V-0112
Notebook Dell PPO1L CN-03P83-48643-330-3930
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2. Test specifications
2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section §
15.205 ~ §15.207 ~ §15.209 ~ §15.247 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT was operated in continuously transmitting status during all the tests.
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2.3 Test equipment

Equipment Brand Frequency range Model No. Intelr\lteolf D Neg;t(;al.
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 08/08/2006
EMI Test Receiver | Rohde & Schwarz | 20Hz~26.5GHz ESMI EC317 08/07/2006
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 07/24/2006
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30 EC365 11/01/2006
Horn Antenna SCHWARZBECK 1GHz~18GHz |[BBHA9120D| EC371 02/19/2007
Horn Antenna SCHWARZBECK | 14GHz~40GHz | BBHA 9170 EC351 07/08/2007
Bilog Antenna SCHWARZBECK | 25MHz~2GHz VULB 9168 EC347 | 03/20/2007
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 2/13/2007
Pre-Amplifier MITEQ 26GHz~40GHz 828825 EC374 | 01/15/2008
Poxfﬁgg /Pse:i(sor Anritsu 100MHz~18GHz ﬁizz‘gl‘x EC396 | 11/10/2006

Controller HDGmbH N/A CM 100 EP346 N/A

Antenna Tower HDGmbH N/A MA 240 EP347 N/A
LISN Rohde & Schwarz | 9KHz~30MHz ESH3-Z5 EC344 | 01/15/2007

Note: 1. The above equipments are within the valid calibration period.
2. The test antennas (receiving antenna) are calibration per 1 year.
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3. 20dB Bandwidth test
3.1 Operating environment
Temperature: 25

Relative Humidity: 55
Atmospheric Pressure:

3.2 Test setup & procedure

1023  hPa

ETL SEMKO
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The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum
analyzer with the resolutions bandwidth set at 100 kHz, the video bandwidth=RBW, and the

SPAN may equal to approximately 2 to 3 times the 20dB bandwidth. The test was performed
at 3 channels (lowest, middle and highest channel). The maximum 20dB modulation

bandwidth is in the following Table.

3.3 Measured data of modulated bandwidth test results

Channel Frequency (MHz) | Bandwidth (KHz)
1 (lowest) 2402 886.7735

40 (middle) 2441 886.7735

79 (highest) 2480 886.7735

* The EUT has its hopping function disable.

Please see the plot below.
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Marker 1 [T1 ndB] RBW 30 kHz  RF Att 30 dB
Ref Lvl ndB 20.00 dB VBW 100 kHz
20 dBm BW 886.77354709 kHz SWT 7 ms Unit dBm
20
vi|T1) 7.57 dB| gy
2.40201P53 GHz
10 ~dH DU 00U OB
rh/va\f\r[\ B 846. 77354709 KkHz
0 VI [T1] ~12[.34 dBn

}/
-20 ~/A

2.40243B38 GHz

2.40155[160 GHz
\”\ngz [T1] -12].41 dBm
)

-30 .

A

y Vﬁ/\/

-50

-60

-70

-80

Center 2.402 GHz 290 kHz/
Comment A: 20dB bandwidth at low channel

Span 2.3 MHz
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Marker 1 [T1 ndB] RBW 30 kHz  RF Att 30 dB
Ref Lvl ndB 20.00 dB VBW 100 kHz
20 dBm BW 886.77354709 kHz SWT 7 ms Unit dBm
20
vi|T1) 8. 29 dBm| g
2. 44101P53 GHz
10 ~dH DU 00U OB
,AAfVNJ\ka[\ BW 846.77354[709 KkHz
0 VI [T1] ~11/.51 dBm

10 H//J\

2.440595|160 GHz
V;Z [T1] -11{.78 dBm

-20 A/ﬂ

2.44143838 GHz

T

—ADmJJw

-50

-60

-70

-80

Center 2.441 GHz 250 kHz/
Comment A: 20dB bandwidth at middle channel

Span 2.3 MHz
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Marker 1 [T1 ndB] RBW 30 kHz  RF Att 30 dB
Ref Lvl ndB 20.00 dB VBW 100 kHz
20 dBm BW 886.77354709 kHz SWT 7 ms Unit dBm
20
vi|T1) 8. 17 dBm| g
248000752 GHz
10 ~dH DU 00U a8
Nf/VAJ\A&”N\ BW 846.77354[709 KkHz
0 VI [T1] ~11]. 46 dBm

f
_10 Tl/
-20 ﬂ/f

2.48043B38 GHz

2.47955160 GHz
\J\/qu [T1] -11{.90 dBm

N

-30

- 40k
\MV
-50
-60
-70
-80
Center 2.48 GHz 250 kHz~, Span 2.3 MHz

Comment A: 20dB bandwidth at high channel
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4. Carrier Frequency Separation test
4.1 Operating environment
Temperature: 25 C

Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

4.2 Test setup & procedure
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The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth=RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

4.3 Measured data of Carrier Frequency Separation test result

Measurement
Channel Frequency (MHz) Frequency separation
(MHz)
2401.98
1.002
2 2403.00

* The EUT has its hopping function enable.

Please see the plot below.
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Delta 2 [T1] RBW 100 kHz ~ RF Att 30 dB
Ref Lvl 0.03 dB VBW 300 kHz
20 dBnm 1.00200401 MHz ~ SWT 5 ms  Unit dBm
20
Vi {071 8. 10 dBn| gy
2.401980497 GHz
0 1 2
oL 003 a8
WW}\W% W 200401 MHz
| MNM - M,ﬂ |
“1opd W‘FWWJ
-20
-30
~4p
-50
-60
-70
-80
Start 2.4015 GHz 200 kHz/ Stop 2.4035 GHz

Comment A: Carrier frequencies separation between CH! and CH2
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5. Number of hopping frequencies test
5.1 Operating environment

Temperature: 25 C

Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

5.2 Test setup & procedure

The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth=RBW, and the SPAN was the frequency band of operation. The carrier frequency
separation result is in the following Table.

5.3 Measured data of number of hopping frequencies test result

Frequg\r/}%/;){ange Nun;‘?:;u(;il;?el’;pmg Total hopping channels
2400 ~ 2428.5 27
2429~ 2454.5 26 79
2455 ~ 2483.5 26

* The EUT has its hopping function enable.

Please see the plot below.
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RBW 300 kHz RF Att 30 dB
Ref Lvl VBN 1 MHz
20 dBm SWT 5 ms Unit dBm

20

I Y T
A
A

-40

-50

-60

-70

-80

Start 2.4 GHz 2.85 MHz/ Stop 2.4285 GHz

Comment A: Number of hopping channel
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RBW 300 kHz RF Att 30 dB
Ref Lvl VBIW 1 MHz
- 20 dBm SWT 5 ms Unit dBm
AN AR AN

Start 2.4285 GHz 2.6 MHz/ Stop 2.4545 GHz

Comment A: Number of hopping channel
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Ref Lvl
20 dBm

RBW
VBW
SWT
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300 kHz RF Att 30 dB
1 MHz
5 ms Unit dBm

20

1],

=
<

Y U w

AT

Il

TR

-20

-30

-40

-50

|
il

-60

-70

-80

Start 2.4545 GHz

Comment A:

Number of hopping channel

2.9 MHz/

Stop 2.4835 GHz
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6. Time of Occupancy (dwell time) test
6.1 Operating environment

Temperature: 25 C

Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

6.2 Test setup & procedure

The time of occupancy (dwell time) per FCC §15.247(a)(1)(iii) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at IMHz, the video bandwidth=RBW,

and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

The average time of occupancy on any channel shall not greater than 0.4 seconds within a
period of 0.4 seconds multiplied by number of hopping channels employed.

The system makes worst case 1600 hops per second or 1 time slot has a length of 625us with
79 channels. So, the calculation for a 31.6 second period is follows.

Dwell time = time slot length x hop rate / number of hopping channels x 31.6s.

Time of occupancy (dwell time) for DH1

A DHI1 packet needs 1 time slot for transmit and 1 time slot for receice, then the hop rate is
1600/2 =800 1/s

Dwell time = 420.841683 us x 800 1/s/79 x 31.6s
=134.67 ms (in a 31.6s period)

Time of occupancy (dwell time) for DH3

A DH3 packet needs 3 time slots for transmit and 1 time slot for receice, then the hop rate is
1600/4 =400 1/s

Dwell time = 1.673347 ms x 400 1/s/79 x 31.6s
=267.74 ms (in a 31.6s period)

Time of occupancy (dwell time) for DHS

A DHS packet needs 5 time slots for transmit and 1 time slot for receice, then the hop rate is
1600/6 = 266.67 1/s

Dwell time =2.921844 ms x 266.67 1/s/79 x 31.6s
=311.66 ms (in a 31.6s period)

Please see the plot below.
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Delta 1 [T1] RBW 1 MHz ~ RF Att 30 dB
Ref Lvl -0.89 dB VBW 3 MHz
20 dBm 420.841683 us SWT 5 ms Unit dBm
20
Vi [iT1] §.86 dBm
2.454810 ms
10 t ] Al [TTT] —0[.BY dB
( \ 420.841F83 us
0
-10
-20
-30
-40 M
_EDMW - n | |
-50 i
-70
-80

Center 2.402 GHz 500 wus~s

Comment A: Dwell time of DHI1 mode
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Delta 1 [T1] RBW 1 MHz  RF Att 30 dB
Ref Lvl -0.24 dB VB 3 MHz
20 dBm 1.673347 ms SWT 5 ms Unit dBm
20
v |71 8.00 dBm| g
1.262625 ms
10 3 : TTTT] 027 a8
i A A ek
1.673B47 ns
0
10
-20
-30
-40
-50
_60 ;JM ﬁ lvliwl H\u“\
-70 i ” i I“ L u ] ' U u
-80

Center 2.402 GHz o200 us~s

Comment A: Dwell time of DH3 mode
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Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl -0.22 dB VBIW 3 MHz
20 dBm 2.921844 ms SWT 7 ms Unit dBm
20
Y1I[T1] 7.99 dBm A
1 1 2.202405 ms
10 T o] Jj\klj —O[77 a8
2.921844 ms
0
-10
-20
-30
-50 MWWM | 1|
-60
-70
-80
Center 2.402 GHz 700 wus~s

Comment A: Dwell

time of DHSH mode
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7. Maximum QOutput Power test
7.1 Operating environment
Temperature: 25 C

Relative Humidity: 50 %
Atmospheric Pressure: 1022 hPa

7.2 Test setup & procedure
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The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable

connected to peak power meter via power sensor. Power was read directly added to the
reading to obtain power at the EUT antenna terminals. The test was performed at 3 channels

(lowest, middle and highest channel).

7.3 Measured data of Maximum Output Power test results

. Readi Conducted Peak Output Limit
req. eading P imi
Channel ower
(MHz) (dBm) (dBm) (mW) (W)
1 (lowest) 2402 11.58 11.58 14.39 1
40 (middle) 2442 12.19 12.19 16.56 1
79 (highest) 2480 12.56 12.56 18.03 1

Conducted Peak Output Power = Reading + C.L.
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8. RF Antenna Conducted Spurious test
8.1 Operating environment

Temperature: 25 T
Relative Humidity: 58 %

8.2 Test setup & procedure

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW. The table below is the results
from the highest emission for each channel within the authorized band. This table was used to
determine the spurious limits for each channel.

8.3 Measured data of the highest RF Antenna Conducted Spurious test result

The test results please see the plot below.
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‘?» Delta 1 [T1] RBW 100 kHz RF Att 10 dB
2
Ref Lvl -51.11 dB VBW 100 kHz
20.2 dBm -32.11037675 MHz SWT 26 ms Unit dBm
20.2
21.2 gB Offsé¢t YUl[T1] 11.60 dBm
2.40218B38 GHz
10 U —gI TT OB
432. 1104775 MHz
0 V2 l[T1] -39l 27 dBm
2.3889684 00 GHz
\Y4 3
o1 8 har amn 3|11 -49|50 dBm
-10 T 3700 AR 00 GHz
-20
-30 m
3
40 X
-50 d

-60

-70

-79.8

F1

Center 2.361 GHz

Title: Band Edge
Comment A: Channel 01 at Bluetooth mode
F1=2390MHz F2=2400MHz (Peak Detect)
26.JUL.2006 14:21:16

Date:

10.2 MHz/

Span 102 MHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -33.49 dBm VBW 100 kHz
11.2 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11.2
21.72 @B Offsé¢t vilrT1] _33[. 49 dBm
2.40000000 GHz
0
1D—D1 -8.397 dBm
-20
-30
¥
-40
-50 !
-B0 | |‘|'|I
mMmeMMWWMWMWWWMMMUM
-80
-88.8

Center 1.215 GHz

237 MHz,

Title: Conductive Spurious
Comment A: Channel 01 at Bluetooth mode
26.JUL.2006 14:22:29

Date:

Span 2.37 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -43.57 dBm VBW 100 kHz
11.2 dBm 2.57374649 GHz SWT 5.8 s Unit dBm
11.2
21.72 @B Offsé¢t vilrT1] _43[.57 dBm

2.57374p49 GHz

18—@1 -8.397 dBm

-20

-30

-40[p

-50

-60 MWWWWWWWWW

-70
-80
-88.8
Center 13.74175 GHz 2.25165 GHz/ Span 22.5165 GHz
Title: Conductive Spurious

Comment A: Channel 01 at Bluetooth mode
Date: 26.JUL.2006 14:22:51
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl 8.76 dBm VBW 100 kHz
20.2 dBm 2.44102004 GHz SWT 5 ms Unit dBm
20.2
21.2 @dB Offset YUlIT1] gl. 76 dBm

2.44102004 GHz
10

1: /I
. [\
) LT T

-B60
-70
-79.8
Center 2.441 GHz 2 MHz, Span 20 MHz
Title: Che Main power

Comment A: Channel 40 at Bluetooth mode
Date: 26.JUL.2006 14:24:12
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -51.26 dBm VBW 100 kHz
11.2 dBm 2.25276553 GHz SWT 600 ms Unit dBm
11.2
21.2 @B Offs¢tl vilrT1] 51.26 dBm
2.25276653 GHz
0
0T —T1[ 735 B
-20
-30
40
-50 1
,BD I .I ]
WWMMWW“WMMN
-70
-80
-88.8

Center 1.215 GHz

237 MHz,

Title: Conductive Spurious
Comment A: Channel 40 at Bluetooth mode
26.JUL.2006 14:24:27

Date:

Span 2.37 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -34.95 dBm VBW 100 kHz
11.2 dBm 4.87503206 GHz SWT 5.8 s Unit dBm
11.2
21.2 @B Offs¢t vilrT1] 34,95 dBm
4.87503p06 GHz
0
0T —T1[ 735 B
-20
-30
|
v
40
-50
-60
e W“*“/“wur1”“dﬂdhkA~4A»wu”“JVﬂ”U“M”wmuA%M}MNNJ&*/uww&wwfdhrj\*ﬂvvwf
-70
-80
-88.8

Center 13.74175 GHz

Title:

Comment A:

Date:

2.25165 GHz~/

Conductive Spurious

Channel
26.JUL.2006

40 at Bluetooth mode
14:24:48

Span 22.5165 GHz
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& Delta 1 [T1] RBW 100 kHz RF Att 0 dB
&
Ref Lvl -56.16 dB VBW 100 kHz
11.2 dBm 16.05991984 MHz SWT 7.5 ms Unit dBm
11.2 4
21.2 @B Uffsét vilrT1] gl.08 dBm
ﬁ 2.4800408 GHz
0 T 55l 15 48
6.053991B84 MHz
0 V2 |[T1] -48|.08 dBm
D1 -11.918 dB I' '\ e
-20 J
-30
-40 nvAu ‘\J
i ?
-50 X

-60

-70
-80
F1
-88.8
Center 2.485 GHz 3 MHz/ Span 30 MHz
Title: Band Edge

Comment A:

Date:

Channel 79 at Bluetooth mode
F1=2483.5MHz (Peak Detect)
26.JUL.2006 14:32:46
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11.2

Marker 1 [T1] RBW 100 kHz RF Att 0 dB

Ref Lvl -48.76 dBm VBW 100 kHz
11.2 dBm 2.29076152 GHz SWT 600 ms Unit dBm
21.72 @B Offsé¢t vilrT1] _48]. 76 dBm

2.239076|152 GHz

-10

D1 -11.918 dB

-20

-30

-40

-50

-60

-70

-80

-88.8

Center 1.215 GHz

237 MHz,

Title: Conductive Spurious
Comment A: Channel 79 at Bluetooth mode
26.JUL.2006 14:33:57

Date:

Span 2.37 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -34.89 dBm VBW 100 kHz
11.2 dBm 4.96527856 GHz SWT 5.8 s Unit dBm
11.2
21.72 @B Offsé¢t vilrT1] _34].89 dBm

4.896527856 GHz

-10

D1 -11.918 dB

-20

-30

-40

-50

-70
-80
-88.8
Center 13.74175 GHz 2.25165 GHz/ Span 22.5165 GHz
Title: Conductive Spurious

Comment A: Channel 79 at Bluetooth mode
Date: 26.JUL.2006 14:34:18
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9. Radiated Emission test
9.1 Operating environment

Temperature: 23 T

Relative Humidity: 53 %
Atmospheric Pressure: 1023 hPa

9.2 Test setup & procedure

ETL SEMKO

Report No.: EME-051376
Page 34 of 50

The Diagram below shows the test setup, which is utilized to make these measurements.

A
ntenna
Tower
1.0~4.0 m
Receiver
< > Antenna
3m
EUT
0.8m
Ground Plane

AN ]

I

2 RF Test
Receiver

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1MHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz RBW/VBW) recorded also on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, all cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level is too low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.

9.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the

radiated emission limits specified in §15.209(a).

Frequency Limits
(MHz) (dB ¢ V/m@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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9.4 Radiated spurious emission test data
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9.4.1 Measurement results: frequencies equal to or less than 1 GHz

EUT : 8550-00003
Test Condition  : Hopping frequency mode
Antenna | Freq. |Receiver| Corr. |Reading|Corrected| Limit |Margin | Antenna %’;}rlr;
Polariz. Factor Level | @3 m high angle
(V/H) (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m){(dBuV/m)| (dB) (cm) | (degree)
\" 40.670 QP 12.38 | 2435 | 36.73 40.00 | -3.28 155 244
265.710 QP 12.76 | 23.41 | 36.17 | 46.00 | -9.83 141 73
\" 399.570 QP 16.40 | 15.67 | 32.07 | 46.00 |-13.93| 125 89
\" 450.010 QP 17.68 | 10.66 | 28.34 | 46.00 |-17.66| 169 122
\" 532.460 QP 19.46 | 15.00 | 34.46 | 46.00 |-11.54| 105 69
\" 664.380 QP 21.50 | 12.00 | 33.50 | 46.00 |-12.50| 100 57
H 398.600 QP 16.74 9.88 26.62 | 46.00 |-19.38| 105 322
H 450.010 QP 18.16 7.65 25.81 46.00 |-20.19| 132 67
H 483.960 QP 18.64 | 10.56 | 29.20 | 46.00 |-16.80| 167 233
H 533.430 QP 19.65 | 13.97 | 33.62 | 46.00 |-12.38| 149 79
H 575.140 QP 20.84 | 12.10 | 32.94 | 46.00 |-13.07| 166 49
H 628.490 QP 21.55 7.14 28.69 | 46.00 |-17.32| 159 122
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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9.4.2 Measurement results: frequency above 1GHz

The radiated spurious emissions at

Nlde=d ETL SEMKO

Frequency(MHz)

Margin

4804

-4.36

Report No.: EME-051376
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are less than uncertainty. This is within the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

EUT

: 8550-00003
Test Condition : Tx at channel 1

Frequency |Spectrum| Antenna | Preamp |Correction| Reading [Corrected| Limit | Margin | Antenna | Turn Table
Analyzer | Polariz. Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4804 PK Vv 32.265 | 35.742 | 41.243 | 44.72 74 -29.28 | 122 111
4804 AV 32.265 | 35.742 | 37.603 | 41.08 54 -12.92 | 122 111
7206 PK v 34.17 | 39.966 |42.034 | 47.83 74 -26.17 | 148 115
7206 AV v 34.17 | 39.966 |36.224 | 42.02 54 -11.98 | 148 115
9608 PK A% 35.753 | 43.384 |37.5985| 45.23 74 -28.77 | 103 105
9608 AV v 35.753 | 43.384 |25.1885| 32.82 54 -21.18 | 103 105
4804 PK H 32.265 | 35.742 | 47.823 | 513 74 -22.7 177 111
4804 AV H 32.265 | 35.742 | 46.163 | 49.64 54 -4.36 177 111
7206 PK H 34.17 | 39.966 |42.164 | 47.96 74 -26.04 | 135 101
7206 AV H 34.17 | 39.966 |37.554| 43.35 54 -10.65 | 135 101
9608 PK H 35.753 | 43.384 |41.8385| 49.47 74 -24.53 | 143 105
9608 AV H 35.753 | 43.384 |35.9485| 43.58 54 -10.42 | 143 105

Remark:

1. Corrected Level = Reading Level + Correction Factor —Preamp

2. Correction Factor = Antenna Factor + Cable Loss

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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The radiated spurious emissions at
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Frequency(MHz)

Margin

4882

-0.16
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are less than uncertainty. This is within the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

EUT

: 8550-00003
Test Condition : Tx at channel 40

Frequency |Spectrum| Antenna | Preamp |Correction| Reading [Corrected| Limit | Margin | Antenna | Turn Table
Analyzer | Polariz. Factor Level @3 m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4882 PK v 32.265 | 35.742 | 43.933 | 47.41 74 -26.59 | 161 18
4882 AV v 32.265 | 35.742 | 40.773 | 44.25 54 -9.75 161 18
7324 PK v 34.17 | 39.966 |44.544 | 50.34 74 -23.66 | 155 115
7324 AV v 34.17 | 39.966 |40.894 | 46.69 54 -7.31 155 115
4882 PK H 32.265 | 35.742 | 52.623 | 56.1 74 -17.9 152 113
4882 AV H 32.265 | 35.742 | 50.363 | 53.84 54 -0.16 152 113
7324 PK H 34.17 | 39.966 |44.814 | 50.61 74 -23.39 | 147 111
7324 AV H 34.17 | 39.966 |41.244 | 47.04 54 -6.96 147 111
Remark:

1. Corrected Level = Reading Level + Correction Factor — Preamp

2. Correction Factor = Antenna Factor + Cable Loss

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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The radiated spurious emissions at
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Frequency(MHz)

Margin

4960

-1.09
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are less than uncertainty. This is within the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

EUT

: 8550-00003
Test Condition : Tx at channel 79

Frequency |Spectrum| Antenna | Preamp |Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Analyzer | Polariz. Factor Level @3m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4960 PK \% 32.265 | 35.742 | 45.083 | 48.56 74 -25.44 | 115 109
4960 AV v 32.265 | 35.742 | 42.663 | 46.14 54 -7.86 115 109
7440 PK A% 34.17 | 39.966 |43.294 | 49.09 74 -2491 | 105 110
7440 AV A% 34.17 | 39.966 |37.294 | 43.09 54 -1091 | 105 110
4960 PK H 32.265 | 35.742 | 52.163 | 55.64 74 -18.36 | 139 108
4960 AV H 32.265 | 35.742 | 49.433 | 5291 54 -1.09 139 108
7440 PK H 34.17 | 39.966 | 42.854 | 48.65 74 -25.35 | 148 109
7440 AV H 34.17 | 39.966 | 36.904 | 42.7 54 -11.3 148 109

Remark:

1. Corrected Level = Reading Level + Correction Factor —Preamp

2. Correction Factor = Antenna Factor + Cable Loss

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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10. Emission on the band edge SFCC 15.247(C)

In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

Please see the plot below.
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10.1 Band-edge (Conducted method)

Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -34.82 dBm VBW 300 kHz
20 dBm 2.39947896 GHz SWT 10 ms Unit dBm
20
v3|[T1] -34.82 dBm| g
2.39947B96 GHz
10 - T{TTT] B T0 dBm
ﬂ 2.4020444039 GHz
0 V2 |I111] -34].97 dBm
/ \ 2.40000000 GHz
-10
bt —11.9 dBm f \

| i
P\
N JI

-50 N

-60

-70

-80

Center 2.4 GHz 4 MHz/ Span 40 MHz

Comment A: Band-edge at low channel
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Marker 3 [T1] RBW 100 kHz  RF Att 30 dB

Ref Lvl -30.15 dBm VBW 300 kHz
20 dBm 2.51217735 GHz SWT 15 ms Unit dBm

20
v3|[T1] -30- 15 dBm| gy

1 2.51217735 GHz
10 TITTT] 970 dBm
ﬂ 2.47995p91 GHz
0 v2 |[T11] -49.56 dBm

2.48350[000 GHz

71[]—Ul —[U]. 8 OaDm

iZ i
|

_50 5 I 1
TS SO WYY | TEY VA

-60

———qw

-70

-80

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Comment A: Band-edge at high channel
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10.2 Band-edge (Radiated method)

% RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 66.27 dBuv
Ref 107 dBuv Att 10 dB SWT 5 ms 2.386560000 GHz
105 Marker| 2 [T1

98.8B5 dBuv

2[.402180p00 GHz
1100 2
MAXH]
Los
190
85
80

—75
D1 74 dBuv [ 1

A
ot IJV%MWWM V'IW‘AUWEW

60

l 55 F

Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Comment: Band-edge test at low channel
Comment: Peak detector F2=2390MHz
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% RBW 1 MHz Marker 1 [T1 ]
VBW 10 Hz 50.24 dBuv

Ref 97 dBuv Att 0 dB SWT 28 s 2.370136000 GHz

2
o5 Marker| 2 K[Tl
9

96.1L5 dBuv

2.4 \718() 00 GHz
90

1 PK
MAXH
85

80

75

70

65

60

55
D1 54 dBpv

: |

VAN
I~ ~ S A VWA I~ N~

Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Comment: Band-edge test at low channel
Comment: Average detector F2=2390MHz
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% RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 66.34 dBuvV
Ref 107 dBuv Att 10 dB SWT 2.5 ms 2.485750000 GHz
105 Marker| 2 [T1
95.B9 dBuv
2|.479950p00 GHz
1100
1 PK
MAXH
o5 ). 8
190
185
180
175
Dl 74 dBupv \\
170
/ ]
AL Aot b AL A b A A A bl
160
55 4
Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Comment: Band-edge test at high channel
Comment: Peak detector F1=2483.5MHz
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®

Ref

97 dBuv

Att 0

dB

ETL SEMKO

RBW 1 MHz
VBW 10 Hz
SWT 6.4 s

Report No.: EME-051376
Page 46 of 50

Marker 1 [T1 ]
52.68 dBuv
2.483500000 GHz

Marker| 2 [T1

95

90

94 .p5 dBuv
.480050p00 GHz

N

85

80

75

70

65

60

55

d

BuV.

50

\

Start 2.475 GHz

Comment :
Comment:

2.5 MHz/

Band-edge test at high channel
Average detector F1=2483.5MHz

Stop 2.5 GHz
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11. Power Line Conducted Emission test §FCC 15.207

11.1 Operating environment
Temperature: 25 T

Relative Humidity: 60 %
Atmospheric Pressure 1023 hPa

11.2 Test setup & procedure

AC Power ] AC Power
LISN EUT Peripherals ——

EMI

Receiver

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf”.
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11.3 Emission limit

Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

11.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is +2.6 dB.
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11.5 Power Line Conducted Emission test data

Phase
EUT

Test Condition

Frequency
(MHz )

- 1e8
CERE
. 454
. EE4
-t
. 936

oo o oo

Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)

Corr.

Factor
(dE)

oo oo oo

. 1o
. 1o
. 1o
. 1o
. 1o
. 1o

: Line

: 8550-00003
: Normal operating mode

Limit Lewvel
Qp AY
{dBEuy) {dBEuy)
55.01 20,41
51.37 20,79
Le. 27 30.1e
E&.00 36.10
LE&.00 z8.99
LEe.00 z3.53

2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level {dBu
80 (dBuv)
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p

Margin
(dE}

Ay
.0l -E4_650
.45 -Z0_E8
_55 -le.11
_dd -9.30
_E7 -17.01
JET -E2o4l
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Date: 2005-12-08 Time: 15:10:27

40

S—

2
Frequency (MHz)

10

20

3o
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Phase
EUT

Test Condition

Frequency
(MH=)

.17
.EEE
k24
.77
.92
.86l

M oo O O

Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)

Corr.
Factor
(dB)

.10
1o
.10
1o
.10
_1l4

o o oo oo

L

: Neutral
: 8550-00003
: Normal operating mode

ayel

Limit Lawvel Limit
)] AW ik
(dEuW)  (dBuWr) {dBul)
G4, 68 20.91 LE4.68
&l. &0 Z3.4Z2 El.E0
L&.00 27.40 4&.00
E&.00 Z9.64 45,00

2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level (dBu
a0 (dBuv)
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Margin
(dE)
O Ary
JED 2307
LED -Z3o08
.37 -8.80
.08 -16_368
=ac I = I = e
.86 -17.32

Date: 2005-12-08 Time: 15:14:59

0.15

0.5

2 L]
Frequency (MHz)

10 20 30



