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1. GENERAL INFORMATION

1.1 General Description of EUT & Power

Kind of Product

Bluetooth PC Dongle

Model Name SBD100PBE
DC5V
Power Supply (DC4.5~5.5V : Operating Power Range stated by
Manufacturer)
Freguency Range 2402~2480 MHz(FHSS)
Transmit Power 1.31 dBm(FHSS)
Modulation Technique | FHSS
Number of Channels 79 ch (FHSS)
Test Modulation Continuous RF
Operating Conditions | -20 ~+60
Antenna Type Chip Antenna
Antenna Gain -0.03 dBi
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1.2 Summary of Test Results

The EUT has been tested according to the following specifications:

APPLIED STANDARD:FCC 47 C.F.R. Part15, Subpart B and Subpart C
Standard
Section Test Item Result

15.107 .

15207 AC Power Conducted Emission PASS
15.247(a)(1) | 20 dB Bandwidth PASS
15.247(b)(1) | Maximum Peak Output Power PASS

15.205(3) Spurious Emission, Band Edge, and
15.209(2) Restricted Bands PASS
15.247(d)
15.247(a)(1) Frequency Separation PASS
15.247(a)(2)(iii) | Number of Hopping Frequency PASS
15.247(8)(1)(iii) | Time of Occupancy (Dwell Time) PASS
15.247(e) Power Spectral Density PASS
15.247(i)
1.1307(b)(1) RF Exposure PASS
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2. CONDUCTED POWERLINE TEST

21 Test Setup

Shield room enclosure

toT

ast Receiver

Table height
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Note PQ
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2.2 Limit

According to 815.107(a) for an intentional radiator that is designed to be connected to the public
utility (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 the limits
in the following table, as measured using a 50 uH/500hm line impedance stabilization
network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower applies at the
boundary between the frequency ranges.

Frequency of Emission Conducted limit (dBu V)
(MH2) Qausi-peak Average
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.
2.3 Test Procedure

1. A preliminary scan with a spectrum monitor is performed to identify the frequency of emission
that has the highest amplitude relative to the limit by operating the EUT in selected modes of
operation, typical cable positions, and with atypical system configuration.

2. Record the 6 or 8 highest emissions relative to the limit.

3. Measure each frequency obtained from step 3 by atest receiver set on quasi peak detector
function, and then record the accuracy frequency and emission level. If all emissions measured in
the specified band are attenuated more than 20 dB from the limit, this step would be ignored, and
the peak detector function would be used.

4. Confirm the highest three emissions with variation of the EUT cable configuration and record the
final data.

5. Repeat all above procedures on measuring each operation mode of EUT.
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2.4 Test Resuit

The following table shows the highest levels of conducted emissions on both phase of Hot and

Neutra line.

| Humidity Level  [52% Temperature | 22 ?

Frequency range 0.15 MHz-30 MHz

Measured Bandwidth 9kHz
FREQ. LEVEL(B ) LINE LIMIT(B ) MARGIN(dB)
(MH2) Q-Pesk Aveage Q-Pesk Aveage Q-Pesk Aveage
0.165 36.4 27.1 H 65.2 55.2 2884 2809
0.195 33.1 24.8 H 63.8 53.8 30.71 2001
0.225 30.2 22.6 H 62.6 52.6 3245 3008
0.285 38.2 37.5 H 60.7 50.7 250 1321
11.055 23.7 21.0 H 60.0 50.0 36.35 2899
15.970 29.0 27.6 H 60.0 50.0 3100 236
0.165 36.3 26.7 N 65.2 55.2 2891 2854
0.195 31.6 22.4 N 63.8 53.8 R2 3138
0.225 29.0 22.1 N 62.6 52.6 33.66 3051
0.285 36.8 36.7 N 60.7 50.7 2391 1396
11.055 24.1 22.9 N 60.0 50.0 B2 27.10
15.970 27.0 26.8 N 60.0 50.0 32.96 2318

REMARKS :

1. Note: - Line(H) :Hot, - Line(N) :Neutral
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Plot of Conducted Power line
Test mode: (Hot)
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Test mode: (Neutral)
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Test EQuipment Used

EQUIPMENT MANUFACTURER | MODEL CAL DUE.
LISN 3825/2 EMCO Dec. 2006
Two-Line V-Network NNB 41 Schaffner Sep. 2006
Shielded Room N/A - -
Test Receiver Rohde & Schwarz | ESIB 26 Mar. 2006
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3. SPURIOUS EMISSION, BAND EDGE, and RESTRICTED BANDSTEST

3.1 Test Setup
1) Spurious Radiated Emissions

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 MHz to 40 GHz.
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Figure 1 : Frequencies measured below 1 GHz configuration
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Figure 2 : Frequencies measured below 1 GHz configuration
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2) Spurious RF Conducted Emissions

Spectrum
EUT Analyzer
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3.2Limit

According to 815.247(d), in any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated 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 aradiated measurement , provided the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the conducted power limits based on
the use of RM S averaging over atimeinterval , as permitted under paragraph(b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the generd limits specified in section815.209(a) is not required. In addition, radiated emission
which in the restricted band, as define in section §15.205(a), must also comply the radiated
emission limits specified in section 815.209(a) (see section §15.205(c))

According to § 15.209(a), for an intentional radiator devices, the general required of field strength
of radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the
following values:

Frequency Distance Radiated Radiated
(MH2) (Meters) (dBu V/m) (1 V/Im)
30- 88 3 40.0 100

88 — 216 3 43.5 150

216 — 960 3 46.0 200

Above 960 3 54.0 500

According to 815.109(a), for an unintentional device, except for Class A digital devices, the field
strength of radiated emission from unintentional radiators at a distance of 3 meters shall not exceed
the above table.
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3.3 Test Procedures

1) Spurious Radiated Emissions

1. The EUT was placed on the top of arotating table 0.8 meters above the ground at a 10meter open
areatest site. The table was rotated 360 degrees to determine the positionof the highest radiation.

2. During performing radiated emission below 1 GHz, the EUT was set 3 meters away from the
interference-receiving antenna, which was mounted on the top of a variable- height antenna tower.
During performing radiated emission above 1 GHz, the EUT was set 1 meter away from the
interference-receiving antenna.

3. The antenna is a broadband antenna, and its height is varied from one meter to four meters above
the ground to determine the maximum value of the field strength. Both horizontal and vertical
polarization of the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees
to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth
with Maximum Hold Mode. If the emission level of the EUT in peak mode was 10 dB lower than
the limit specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10 dB margin would be re-tested one by one
using peak, quasi-peak or average method as specified and then reported in a data sheet.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120 kHz for Peak detection (PK) and Quasi-peak detection (QP) at frequency below
1GHz

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
1MHz for Peak detection and frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video

bandwidth is 10 Hz for Average detection (AV) at frequency above 1 GHz.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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2) Spurious RF Conducted Emissions

The transmitter output was connected to the spectrum analyzer via a low loss cable.
Set both RBW and VBW of spectrum analyzer with suitable frequency span including
100 kHz bandwidth from band edge. The band edges was measured and recorded.
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3.4 Test Result

1) Spurious Radiated Emissions
The frequency spectrum from 30 MHz to 1000 MHz was investigated. All emissiors are not reported
much lower than the prescribed limits. All reading values are quasi-peak values.

Humidity Level [ 54% Temperature | 23 2 |

Radiated Spurious Emission 30 MHz ~1000 MHz Test Data (W or st-Case Configuration)

Radiated Emissions Ant | Correction Factors Total FCC Limit
Frequency | Reading | Detect | Pal. Ant. Cable Actual Limit | Margin
(MH2) (dBuV) | Mode (dB/m) (dB) | (dBuV/m) | (dBuV/m) | (dB)
215.050 10.2 QP. H 16.34 151 28.05 43.52 15.47
307.973 5.0 QP. H 15.89 1.84 22.69 46.00 23.31
351.999 141 QP. H 16.14 1.94 32.21 46.00 13.79
431.864 15.8 QP. H 17.48 2.16 35.44 46.00 10.56
440.281 9.5 QP. H 17.71 2.18 29.39 46.00 16.61
796.593 10.1 QP. H 23.32 3.00 36.42 46.00 9.58

REMARKS :
1. All spuious emission at channels are amost the same below 1 GHz, so that
the channel was chosen at representative in final test
2. “*” means the restricted band.
3. Actua = Reading + AF + CL.
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The frequency spectrum above 1000 MHz was investigated. All emissions are not reported much
lower than the prescribed limits. Reading values are both peak and average values.

[ Humidity Level [ 54% | Temperature | 23 |
Antenna: Chip Antenna
Radiated Emission Test Data (Above 1 GHz)

1. Low Channel (2402 MHz)

Radiated Emissions Ant | Correction Factors Total FCC Limit
Frequency | Reading | Detect | Pol. AF/CL Amp Actual Limit Margin
(MH2) (dBuV) | Mode (dB/m)/(dB) | Gain | (dBuV/m) | (dBuV/m) | (dB)

(dB)
4804.00 48.96 Peak H | 32.90/8.27 | 36.37 53.76 74.00 20.24
4804.00 35.33 | Average | H | 32.90/8.27 | 36.37 40.13 54.00 13.87
N/A
2. Middle Channel (2441 MH2z)

Radiated Emissions Ant | Correction Factors Total FCC Limit
Frequency | Reading | Detect | Pol. AF/CL Amp Actual Limit Margin
(MH2) (dBuV) | Mode (dB/m)/(dB) | Gain | (dBuV/m) | (dBuV/m) | (dB)

(dB)
4882.00 48.27 Peak H | 32.93/8.30 | 36.35 54.15 74.00 19.85
4882.00 3541 |Aveage| H | 32.93/8.30 | 36.35 41.29 54.00 12.71
N/A
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3. High Channd (2480 MH2)

Radiated Emissions Ant | Correction Factors Total FCC Limit
Freguency | Reading | Detect | Pal. AF/CL Amp Actual Limit Margin
(MH2) (dBuV) | Mode (dB/m)/(dB) | Gain | (dBuV/m) | (dBuV/m) | (dB)

(dB)
4960.00 48.77 Peak H | 32.97/832 | 36.34 53.72 74.00 20.28
4960.00 3511 | Aveage| H | 32.97/8.32 | 36.34 40.06 54.00 13.94

N/A
REMARKS :

1. Measuring frequencies from 1 GHz to the 10" harmonic of highest fundamental
Frequency

2. Measurements above only up to 6 maximum emission noted, or would be lesser if
No specific emission from the EUT are recorded (ie: margin>20 dB from the
applicable limit) and considered that' s already beyond the background noise floor.

3. Radiated emission measured in frequency above 1000 MHz were made with an
Instrument using Peak detector mode and average detector mode of the emission
Shown in Actual FS column.

4. Spectrum setting:

a  Peak Setting 1 GHz to 10" harmonics of fundamental, RBW=1 MHz,
VBW=1 MHz, Sweep time : Auto

b. Average Setting 1 GHz to 10" harmonics of fundamental, RBW=1 MHz,
VBW=10 Hz, Sweep time : Auto

Test Equipment Used

EQUIPMENT MANUFACTURER | MODEL CAL DUE.
EMI Test Receiver R&S ESIB26 Mar. 2006
Test Receiver Rohde & Schwarz ESIB 26 Mar. 2006
Preamplifier Agilent 8449B May 2006
Log-periodic Rohde & Schwarz | UHALP9107 Jan. 2006
Biconical Antenna Schwarzbeck VHA9103 Mar. 2006
Horn Antenna Schwarzbeck BBHA9120D(0600) Jul. 2006
Horn Antenna Schwarzbeck Mess-Elektronik | BBHA9170223 Nov. 2007
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2) Spurious RF Conducted Emissions: Plot of Spurious RF Conducted Emissions

5 Agilent 14:08:27 Dec 8, 2065 Marker
Mkr2 2.399 92 GHz Sel Mark
Ref 117.2 dBpY  Atten 20 dB 62.32 dgpy || Select Marker
Marm 1 2 3 4
Log 2 *‘|
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More
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o
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2 (45! Freg 1.6684 GH=z 48.41 dBpl .
Titley
Preferences»
Low Channel
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3 Agilent 14:20:50 Dec 8, 2005
Mkr2 4.80 GHz
Ref 117.2 dBpU  Atten 20 dB 4434 dppy || Select Marker
Morm 1 2 3 4
Log *
ig/ Normal
offst |Marker
382 1f-l.E]@@lﬂ@lﬂ@@lﬂ GHz Delta
o F44.34 dBpV
géﬁu 1 o Lttt far i Delta Pair
{Tracking Ref)
LgFw Raf a
Start 3.00 GHz Stop 26.58 GHZ .
#Res BH 100 kHz VBH 100 kHz  Sweep 2.833 s (601 pts) o Spageﬂfg
Markar Traca Typa  Axiz Amplituda H )
1 (] Frag 3.28 GH=z EE.81 dBpl
z (] Frag 488 GHz 44,34 dBpll off
More
1of2
File Operation Status. A:\SCRENOGO9.GIF file saved |
Low Channel
s Agilent 14:27:18 Dec 8, 2005
Mkr2 1.624 GHz
Ref 117.2 dBpV  Arten 20 dB 41.53 dBwY 159'92‘“ ngkez
Harm o B
Lag #
ig/ Normal
offst |Marker
382 11.624000000 GHz Delta
o 4153 dBpV
2
3%‘% ° ] Delta Pair
Al T v pe s e S e e S IS T {Tracking Ref)
LgAy Ref a
Start 38 MHz Stop 3.800 GHz .
#Res BH 100 kHz UBH 100 kHz  Sween 358.1 ms (601 ps) Spag;ﬁg
Markar Trace Type W Axiz Amplituda H -
1 (6] Freg 2.441 GH=z 167.54 dBpl
2 1 Frag 1.624 GHz 41.53 dBpl) Off
More
1 of 2
File Operation Status. A:\SCREN010.GIF file saved |

Middle Channel
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% Agilent 14:28:37 Dec 8, 2005
Mkr2 4.88 GHz
Ref 117.2 dBu  Atten 20 dB 39.09 dppy || Select Marker
Marm 1z 3 4
Log #
ig/ Normal
offst |Marker
"2 |4.880000000 GHz elta
o §39.69 dBpV
2
SE;EU ' I oot b ot Wit Pt Delta Pair
i - {Tracking Ref)
LgAy Ref a
Start 3.08 GHz Stop 26.58 GHZ .
#Res BH 100 kHz VBH 100 kHz  Sweep 2.833 s (601 po) Spag;ﬁg
Markar Trace Type W Axiz Amplituda H -
1 (6] Freg 3.27 GH=z E5.85 dBpl
2 1 Frag 4.88 GH=z 39.89 dBpl) Off
More
1of 2
File Operation Status. A:\SCRENO11.GIF file saved |
Middle Channel
% Agilent 14:13:52 Dec 8, 2085 Marker
Mkr2 2.433 50 GHz
Ref 117.2 dBpV  Atten 20 dB 54.72 dppy || Select Marker
barm i Lz 3 4
Log 4 *
10 Y Normal
dB/
offst |Marker || |
92 12.483500000 GHz
dB e Delta
o | 5472 dBU b-é -
JA
ggﬁu Pty i . Delta Pair
R B S {Tracking Ref)
LgAy Rof a
Start 2,475 08 GHz Stop 2.500 6@ GHz \
#Res BH 100 kHz VBH 100 kHz  Sween 3.04 ms (601 prs) Spag;‘g
Markar Trace Type W Axiz Amplituda H -
1 1 Frag 2.479 83 GHz 186.75 dBpl)
2 1 Freg 2.483 58 GHz 54,72 dBpl Off
More
1of 2
File Operation Status. A:\SCRENOOG.GIF file saved |

High Channel
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¥ Agilent 14:38:62 Dec 8, 2005 | Marker
Mkrz 1.654 GHz
Ref 117.2 dBwY  Atten 20 dB 42.07 dBpY 159'920" ”g“‘eg
Horm £
Log 2 *
ig/ Normal
offst |Marker
% |1.654000000 GHz Delta
o 42.87 dBpV .
géfu ? i Delta Pair
{Tracking Ref)
LagRw Ref A
Start 30 MHz Stop 3.080 GHz ,
#Res BH 100 kHz VBH 100 kHz  Sweep 3561 mo (601 pro) e Spag;f;t
Markar Trace Type # Axis Amplitudea
1 [y Freg 2,488 GHz 1687.58 dBpl
2 (] Freg 1.654 GHz 42.87 dBpl
Off
More
1of 2
I
High Channel
¥ Agilent 14:31:01 Dec 8, 2005 Peak Search
Mkrl 3.31 GHz
Eef 117.2 dBpV Atten 20 dB 55.55 dBpY Next Peak
orm
Log #
18 \
4B/ MNext Pk Right
gfgst | Marker
< 13.310000000 GHz
dB |2 Next Pk Left
o (5555 dBpV
o
e Min Search
Start 3.08 GHz Stop 26.50 GHZ
#Res BH 180 kHz YBW 188 kHz Sweep 2.833 5 (601 pts) || Pk-Pk Search
Marker Trace Typa ® Axiz Amplitude
1 (4] Frag 3.31 GH=z G5.55 dBpl)
Mkr 3 CF|
More
1of 2
:l
High Channel
Test Equipment Used
EQUIPMENT MANUFACTURER | MODEL CAL DUE.
Spectrum analyzer Agilent E4440A May 2006
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4.20dB BANDWIDTH MEASUREMENT

4.1 Test Setup

Spectrum
EUT Analyzer

4.2 Limits

According to 815.247(a)(1), frequency hopping systems shall have hopping channel carrier frequency
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is gregter.

4.3 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. The bandwidth of the fundamental frequency was measured by spectrum analyzer with RBW =10
kHz and VBW=10 kHz.

3. The 20 dB bandwidth is defined as the total spectrum the power of which is higher than peak
power minus 20 dB.

4.4 Test Result

[ Humidity Level [55% | Temperature [ 25 ? |

Channel .
Channel Frequency 20 dB(sl?_Tzd)W' dth
(MH2)
Low 2402 0.910
Middle 2441 0.914
High 2480 0.826
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Plot of 20dB Bandwidth

RBW 10 kHz RF At 30 dB
Ref Lvl VBW 10 kHz

7.2 dBm SWr 50 ns Lhi t dBn

7.2
0.2 dB Offse

D1 -24.5 dBm

Center 2. 402 GHz 200 kHz/ Span 2 Mz
Dat e: 7. DEC. 2005 14:31:11
Low Channel
RBW 10 kHz R Att 30 dB
Ref Lvli VBW 10 kHz
7.2 dBm SWIr 50 ns Lhi t dBm
72

0.2 dB Of sef

- 10 e

- 20| ar
D1 -24.5 dBm

- 30 4 A =

- 60

- 70

- 80

- 90|
-92.8

Center 2.441 GHz 200 kHz/ Span 2 MHz

Dat e: 7.DEC 2005 14:27:20

Middle Channel
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RBW 10 kHz RF Att 30 dB
@Ref Lvl VBW 10 kHz
9.2 dBm SWI 50 ns Uni t dBn
S 0.2 dB O fse
N L D1 4.5 dBm
o Center 2.48 GHz 200 kHz/ Span 2 Mz
Dat e: 7. DEC 2005 14:22:26
High Channel
Test Equipment Used
EQUIPMENT MANUFACTURER | MODEL CAL DUE.
EMI Test Receiver R&S ESIB26 Mar. 2006
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5. MAXIMUM PEAK OUTPUT POWER MEASUREMENT

5.1 Test Setup

Spectrum
EUT Analyzer

5.2 Limit

According to 815.247(b)(1), for frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 hopping channels, and all frequency hopping systems in the 5725-5850
MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

5.3 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signa from an external generator.

2. Position the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect its antenna terminal to measurement instrument via alow loss cable. Then
set it to any one measured frequency within its operating range and make sure the instrument is
operated in its linear range.

3. Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

4. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the
emission. The indicated level is the peak output power. Plot the result on the screen of spectrum
analyzer.

5. Repeat above procedures until all frequencies measured were compl ete.

5.4 Test Result
| Humidity Level [ 55% |  Temperature |25 ?
Channel Reading Cable Output Limit
Channel Frequency Power L oss Power W)
(MH2) (dBm) (dB) (mW)
Low 2402 0.94 0.2 1.24 0.125
Middle 2441 1.31 0.2 1.35 0.125
High 2480 1.11 0.2 1.29 0.125
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Plot of Maximum Pak Output Power

¥ Agilent 21:49:45  Jan 3, 2006 Peak Search
Mkrl 2.481 808 GHz
Ref 160.2 dBm Atten 20 dB 8.94 dBm Next Peak
Horm .
Lng & *
10 Next Pk Right
dB/ ext Pk Rlg
Offst
@.2
dB Next Pk Left
Lo Min Search
V1 sz
33 FC Pk-Pk Search
AL
£t |
1o |Marker Mkr 3 CF
swn |2.481800000 GHz
0.94 dBm |
More
Center 2,402 800 GHz Span 5 MHz 1 of 2
#Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (601 pts)
I |
Low Channel
% Agilent 21:49:85 Jan 3, 2006 Peak Search
Mkrl 2.440 888 GHz
Ref 16.2 dBm Atten 20 dB 1.31 dBm Next Peak
Horm .
Lng & *
19 Next Pk Right
dB/ ext Pk Rig
Offst
a.z2
dB Next Pk Left
Lo — Min Search
V1 sz
53 FC Pk-Pk Search
AL
£l |
1o |Marker Mkr 3 CF
swp 1-2.440800000 GHz
1.31 dBm |
More
Center 2.441 808 GHz Span 5 MHz 1 of 7
#Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (601 pts)
|

Middle Channel
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¥ Agilent 21:58:41  Jan 3, 2605 Peak Search
Mkrl 2.479 817 GHz
Ref 10.2 dBm Atten 20 dB 1.11 dBm Next Peak
Haorm
Log <1> *
ey Next Pk Right
Offst
6.2
dB Next Pk Left
e — Min Search
gé Eg Pk-Pk Search
AL
£ [y
Frun |Marker Mkr  CF
s 2479817000 GHz ?
1.11 dBm | H
Center 2.480 800 GHz Span 5 MHz | ‘;{3
#Res BH 1 MHz #VBH 1 MHz Sweep 1 ms (681 pts)
I
High Channel
Test Equipment Used
EQUIPMENT M ANUFACTURER | MODEL CAL DUE.
Spectrum analyzer Agilent E4440A May 2006
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6. FREQUENCY SEPARATION

6.1 Test Setup

Spectrum
EUT Analyzer

6.2 Limits

According to 815.247(a)(1), frequency hopping systems shall have hopping channel carrier frequency
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

6.3 Test Procedure

1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT ard then connect a low loss RF cable from the antenna port to
the spectrum analyzer.
3. Set center frequency of spectrum analyzer = middle of hopping channel .
4. Set the spectrum analyzer as
RBW,VBW=100 kHz, Adjust Span to 5 MHz, Sweep = auto.
5. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

6.4 Test Result
Humidity Level [ 55 % |  Temperature |25 ?
Channel Separation Limit
(MH2) (kH2) gt
>= 25 kHz/20 dB
! Bandwidth Pass

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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Plot of Frequency Separation
® RBW 100 kHz RF At 30 dB
Ref Lvl VBW 100 kHz
9.2 dBm SWr 5 ns Uni t dBn
T 57 dF O fse
o Center 2. 441 Hz 300 kHz/ Span 3 Mz
Dat e: 7. DEC. 2005 15:13: 12
Test Equipment Used
EQUIPMENT MANUFACTURER | MODEL CAL DUE.
EMI Test Receiver R&S ESIB26 Mar. 2006
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7.NUMBER OF HOPPING FREQUENCY

71Test Set up

Spectrum
EUT Anayzer

7.2 Limit

According to 815.247(a)(1)(iii), Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels.

7.3 Test Procedure

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

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

3. Set the spectrum analyzer as
Start=2400 MHz, Stop=2483.5 MHz
RBW, VBW=100 kHz, Sweep = auto

4. Max hold, view and count how many channel in the band.

7.4 Test Result
Humidity Level | 55 % |  Temperature |25 ?
Result(No.of CH) N Result
' (No.of CH)
79 >= 15 Pass

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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Plot of Number of hopping Frequency

RBW 100 kHz RF Att 30 dB
® Ref Lvl VBW 100 kHz
9.2 dBm SW 21.5 ns Uni t dBm
9.2

0.2 dB O fse

o - _—

= 10}——--khn e e AL IERRIE TR AL AT ST WAL AL AULLTATARRRLIRRRRI RN FIRIRALIERE(ARNERIRNAN I NRLIRELIRIRRRNINAN (IAVE N—

- 20

- 30

- 40|

- 50

- 60|

- 70|

- 80

- 90. |

Start 2.4 GHz 8.45 MHz/ Stop 2. 4845 GHz

Dat e: 7. DEC 2005 15:37:54

Test Equipment Used

EQUIPMENT MANUFACTURER | MODEL CAL DUE.
EMI Test Receiver R&S ESIB26 Mar. 2006
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8. TIME OF OCCUPANCY (DWELL TIME)

8.1Test Set up

Spectrum
EUT Analyzer

8.2 Limit

According to 815.247(a)(1)(iii), Frequency hopping systems operating in the 2400-2483.5 MHz, the
average time of occupancy on any frequency shall not greater than 0.4 s within period of 0.4seconds
multiplied by the number of hopping channel employed.

8.3 Test Procedure

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

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

3. Set center frequency of the spectrum analyzer= operating frequency
RBW, VBW=1 MHz Span=0 Hz, Sweep = auto

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

8.4 Test Result

| Humidity Level [55% |  Temperature |25 ?

A period time=0.4(ms)* 79=31.6(9)
DH1
Low Channel : 0.426(ms)* (1600/(2* 79))* 31.6(s)=136.32(ms)

Middle Channel 0.416(ms)* (1600/(2* 79))* 31.6(s)=133.12(ms)
high Channel : 0.421(ms)* (1600/(2* 79))* 31.6(5=134.72(ms)

Channel Pulse Time | Total of Dwell Period Time Limit Result
(ms) (ms) (s) (ms)

Low 0.426 136.32 31.6 400 PASS

Middle 0.416 133.12 316 400 PASS

High 0.421 134.72 31.6 400 PASS

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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H3
Low Channel :1.683(ms)* (1600/(4* 79))* 31.6(s)=269.28(ms)
Middle Channel : 1.671(ms)* (1600/(4* 79))* 31.6(s)=267.36(ms)
high Channel : 1.685(ms)* (1600/(4* 79))* 31.6(s)=(ms)
Channel Pulse Time | Total of Dwell Period Time Limit Result
(ms) (ms) (s) (ms)
Low 1.683 269.28 31.6 400 PASS
Middle 1.671 267.36 31.6 400 PASS
High 1.685 269.60 31.6 400 PASS
H5
Low Channel 22.918(ms)* (1600/(6* 79))* 31.6(s)=311.25(ms)
Middle Channel : 2.921(ms)* (1600/(4* 79))* 31.6(s)=311.57(ms)
high Channel : 2.919(ms)* (1600/(4* 79))* 31.6(s)=311.36(ms)
Channel Pulse Time | Total of Dwell Period Time Limit Result
(ms) (ms) (s) (ms)
Low 2.918 311.25 31.6 400 PASS
Middle 2.921 311.57 31.6 400 PASS
High 2.919 311.36 31.6 400 PASS
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Plot of Time of Occupancy (Dwell Time)
DH1
3 Agilent 22:03:55 Jan 3, 2006
a Mkrl 4261 ps
Ref 1.2 dBn Atten 20 dB 1.30 dB 139'92"" ”grkeg
#Peak | =
Log iR 1
ig y; f T \ Normal
Offst
8.2
dB Delta
Delta Pair
{Tracking Ref)
LgPw Ref A
WL 52 J“' (“ Span Pair
83 M3 Span Center
ot R P——— [ T - —
T |Marker a Off
1 426.0666667 ps
180 dB |
More
Center 2.482 BBB GHz Span @ Hz 1of 2
Res BW 1 MHz #UBH 1 MHz Sweep 308 ms (GO1 pts)
[File Operation Status; A:\SCREN160.GIF file saved |
Low Channel
3 Agilent 22:10:25 Jan 3, 2006
a Mkrl  416.1 ps
Ref 10.2 dBm Atten 28 dB -0.07 dp || Select Marker
#Paak = 2 3
iR 1
Log &
16
4B/ Normal
Offst
8.2
dB Delta
Delta Pair
(Tracking Ref)
LgAy Ref a
WL Sz r F Span Pair
§3 U5 Span Center
AL P et [ e e —
f%)n ‘Marker a off
1116.0666667 s
-2.07 dB |
More
Center 2.441 088 GHz Span @ Hz 1 of 2
Res BW 1 MHz #YBW 1 MHz Sweep 3.16 ms (601 pts)
File Operation Status, A:\SCREN163.GIF file saved |

Middle Channel
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3 Agilent 22:15:16 Jan 3, 2006
a Mkrl  421.2 ps
Ref 10.2 dBm Atten 20 dB 1.0 dp || Select Marker
#Peak T 1 2 3 4
Log iR n
18
ey Normal
Offst
8.2
dB Delta
Delta Pair
{Tracking Ref)
LRy Ref a
g% 3% { I" Span Pair
Span Center
AL TR ARYTETTS e [TV RIVER PR =8Nter
£0f |
F% Marker a Off
1421.2000000 ps
122 dB | —
Start 2.430 006 GHz Stop 2,450 060 GHz 1 of 2
Res BW 1 MHz #VBH 1 MH=z Sweep 3.12 ms (601 pts)
File Operation Status. R:\SCREN166.GIF file saved |

High Channel
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DH3
% Agilent 22:06:06 Jan 3, 2006
a Mkrl  1.683 ms
Ref 16.2 dBm Atten 26 dB 216 dB 159'92‘“ ngkez
#Peak | —
Log iR 4
18
4B/ Normal
Offst
a.z2
dB Delta
Delta Pair
{Tracking Ref)
LgAy Ref a
3 | | r
o . Wll Mw Span Center
,f%fu)n ‘Marker a off
11.683466667 ms
216 dB |
More
Center 2,402 800 GHz Span @ Hz 1 of 7
Res BH 1 MHz #UBH 1 MHz Sweep 5.56 ms (GO1 pts)
File Operation $tatus, A:\SCREN161.GIF file saved |
Low Channel
3 Agilent 22:12:03 Jan 3, 2006
a Mkrl  1.671 ms
Ref 10.2 dBm Atten 20 dB _0.1n dp || Select Marker
#Peak i L 1 2 3 4
Log ° e
16
4B/ Normal
Offst
a.z2
dB Delta
Delta Pair
{Tracking Ref)
LgAw Raf a
g% 3% { ( Span Pair
o o ot Span Center
£t |
Fran [Marker & Off
11.671333333 ms
-010 dB |
More
Center 2.441 888 GHz Span @ Hz 1 of 2
Res BH 1 MHz #UBH 1 MHz Sweep 8.72 ms (GO1 pts)
File Operation $tatus, A:\SCREN164.GIF file saved |

Middle Channel
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s Agilent 22:16:51 Jan 3, 2006
a Mkrl  1.685 ms

Ref 10.2 dBm Atten 28 dB 0.44 dp || Select Marker

#Peak | . 1 2 3 4

Lag o

1@

4B/ Normal

Offst

8.2

dB Delta

Delta Pair

{Tracking Ref)

LaRv Ref &

Wi Sz } Span Pair

53 EE woy e Span Center

£ |

F%J)n Marker a off

11.684800000 ms
0.44 dB | »

Start 2.488 009 GHz Stop 2.488 009 GHz itk

Res BH 1 MHz #UBH 1 MHz Sweep 8.64 ms (601 pts)

File Operation Status. A:\SCREN167.GIF file saved |

High Channel
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DH5
% Agilent 22:08:83 Jan 3, 2006
a Mkrl 2918 ms
Ref 10.2 dBm Atten 20 dB _0.04 dp || Select Marker
#Peak T L 2 3
|_Dg 1R 1
16
4B/ Normal
Offst
a.z2
dB Delta
Delta Pair
{Tracking Ref)
LgAw Raf a
WL 52 Span Pair
33 gf w i W*J Span Center
£t |
Fran [Marker & Off
12.918400000 ms
-004 dB |
More
Center 2,482 808 GHz Span @ Hz 1 of 2
Res BH 1 MHz #UBH 1 MHz Sweep 12,16 ms (601 pts)
File Operation $tatus, A:\SCREN162.GIF file saved |
Low Channel
3 Agilent 22:13:55 Jan 3, 2006
a Mkrl 2921 ms
Ref 10.2 dBm Atten 20 dB _0.12 dp || Select Marker
#Peak 1 2 3 4
iR 1
Log o
16
4B/ Normal
Offst
a.z2
dB Delta
Delta Pair
{Tracking Ref)
LgAw Raf a
WL 52 Span Pair
33 gf o " o Span Center
£t |
Fran [Marker & Off
12.921000000 ms
-012dB |
More
Center 2.441 888 GHz Span @ Hz 1 of 2
Res BH 1 MHz #UBH 1 MHz Sweep 13.8 ms (GO1 pts)
File Operation $tatus, A:\SCREN165.GIF file saved |

Middle Channel
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% Agilent 22:18:27 Jan 3, 2006 Marker
a Mkrl 2,919 ms
Ref 10.2 dBm Atten 20 dB 0.6 dB lse'ezct ngkez
#Peaak ﬂIR . =
Lng &
ig{, Normal
Offst
8.2
dB Delta
Delta Pair

{Tracking Ref)
LgAy Ref a
WL 52 Span Pair
53 gf -y I Span Center
F [Marker a Off

12.919333333 ms
-0.06 dB | -
Start 2.480 800 GHz Stop 2,450 A0 GH= Lors
Res BW 1 MHz #UBH 1 MHz Sweep 12,83 ms (601 pts)
File Operation Status. A:\SCREN168.GIF file saved |
High Channel
Test Equipment Used
EQUIPMENT MANUFACTURER | MODEL CAL DUE.
Spectrum analyzer Agilent E4440A May 2006
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9. POWER SPECTRAL DENSITY MEASUREMENT

9.1 Test Setup

Spectrum
EUT Analyzer

9.2 Limit

According to 815.247(e), For digitally modul ated system, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band any
time interval of continuous transmission This power spectral density shall be determined in
accordance with the provisions of paragraph(b) of this section. The same method of determining the
conducted output power shall be used to determine the power spectral density

9.3 Test Procedure

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

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

3. Set the spectrum analyzer as RBW=3 kHz, VBW=10 kHz, Span=300 kHz, Sweep=100s

4. Record the max. reading

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

9.4 Test Result
| Humidity Level [ 55% |  Temperature |25 ?
Final RF

Channel Powq-r M aximum Margin

Channel Frequency Level in Limit (dB)

(MHz) 3kHzBW (dBm)
(dBm)

Low 2402 -11.04 8 19.04

Middle 2441 -10.01 8 18.01

High 2480 -9.62 8 17.62
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Plot of Power Spectral Density
# Agilent 03:59:30 Jan 4, 2006
Mkrl 2.401 983 4 GHz
Ref 8.2 dBm Atten 18 dB -11.84 dBm Trace
Marm 1 2 3
Log 1 *
18 .
de/ Lo | FUAR XY W/\th AN N VA Clear Hrite
St
0y | NN
dB Max Hold
Lofiu Min Hold
T i
33 FC View
AL
£ |
f5ox | Marker Blank
swp |12.401983400 GHz
-11.04 dBm |
Center 2.402 080 6 GHz Span 388 kHz
#Res BH 3 kHz #UBH 18 kH=z #Sweep 100 5 (601 pts)
[Copyright 2000-2004 Agilent Technologies |
Low Channel
% Agilent 69:02:12 Jan 4, 2066 Peak Search
Mkrl 2.448 952 4 GHz
Ref 6.2 dBm Atten 16 d5 -10.81 dBm Next Peak
Harm
Log 5 *
16 Vf\(‘\' .
Next Pk Right
T W SV VRN VA m\mf\, VAT g
Offst 1 U ¥ 4 T
8.2
dB Next Pk Left
Min Search
LAy
T
53 FC Pk-Pk Search
AL
£ |
f>50), | Marker Mkr 3 CF|
swp |12.440982400 GHz
-10.01 dBm | ”
Center 2.441 960 @ GHz Span 300 KAz Lors
#Res BH 3 kHz \BW 10 kHz #3neep 100 s (6B pts)
File Operation $tatus, A:\SCREN170.GIF file saved |

Middle Channel
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s Agilent 03:04:38 Jan 4, 2006
Mkrl 2.479 979 9 GHz
Ref 6.2 dBm Atten 18 dB -9.62 dBm | Next Peak
Horm
Log é *
i , ‘ Next Pk Right
Offst
9.2 ‘
dB Next Pk Left
e ‘ Min Search
gé Eg ‘Pk—Pk Search
AL
£ |
ok | Marker Mkr 3 CF
swp 12.479979900 GHz
-9.62 dBm | "

Start 2.479 850 0 GHz Stop 2,480 150 0 GHZ ek
#Res BH 3 kHz #JBH 10 kHz #Sweep 100 s (601 pts)

I

High Channel
Test Equipment Used
EQUIPMENT MANUFACTURER | MODEL CAL DUE.
Spectrum analyzer Agilent E4440A May 2006
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10. ANTENNA REQUIREMENT

10.1 Standard Applicable

For intentional device, according to FCC 47 CFR Section 815.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section § 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
gain of the antenna exceeds 6dBi.

10.2 Antenna Connected Construction
Antenna used in this product is connected with Chip antenna gain of -0.03 dBi

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
reproduced, except in full, without prior written permission of the Company.
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11. RF EXPOSURE EVALUATION

According to FCC 1.1310 : The criterialisted in the following table shall be used to evaluate the
environment impact of human exposure to radio frequency (RF) radiation as specified in 8
1.1307(b)

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency - Magnetic Power Density
Range ;Lﬁ;ﬁg}ﬁ% Field Strength |  (mW/cm?) | Average Time
(MH2) (A/m)
(A) Limitsfor Occupational /Control Exposures
300 — 1500 -- -- F/300 6
1500 - 100000 -- -- 5 6
(B) Limits for General Population/Uncontrol Exposures
300 — 1500 -- -- F/1500 6
1500 - 100000 -- -- 1 30

11.1 Friis transmission formula : Pd = (Pout* G)/(4*pi* R?)

Where

Pd = power density in mW/cn?

Pout = output power to antennain mwW

G =gan of antennain linear scale

Pi = 3.1416

R = distance between observation point and center of the radiator in cm

Pd the limit of MPE, 1 mW/ cnt. If we know the maximum gain of the antenna and the total power
input to the antenna, through the calculation, we will know the distance where the MPE limit is
reached.

11.2 EUT Operating Condition
A software provided by client enabled the EUT to transmit and receive data at low, middlie and high
channel individualy.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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11.3 Test Result of RF Exposur e Evaluation
Test Item : RF Exposure Evaluation Data
Test Mode : Normal Operation

11.3.1 Output Peak Power & RF Exposure Evaluation Distance
Chip Antenna gain : -0.03 dBi

Power
Channel Cremme Output Peak Power ANIENTE] Density LIMITS
SERIENE (dBm) Call at20cm | (MWicm?)
(MH2) (dBi) (MW/c)
Low 2402 0.94 -0.03 0.00025 1
Middle 2441 131 -0.03 0.00027 1
High 2480 111 -0.03 0.00026 1

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Thistest report cannot be
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12. Attachment A-1 Photosof thetest set up
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Attachment A-2 Photos of thetest set up
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