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For Bluetooth Function:

Test Test Requirement Standard Paragraph Result
Maximum Peak Output Power | FCC PART 15 :2006 | Section 15.247(b)(1) PASS
. Section 15.107 &

Conducted Emission FCC PART 15 :2006 i PASS

Section 15.207
Conducted Spurious Emission ) Section 15.209
(30MHz to 25GHz) FCC PART 15 :2006 &15.247(d) PASS
Radiated Spuri Ermiss Section 15.209
adiated Spurious Emission .
(30MHz to 25GH2) FCC PART 15 :2006 &15.109 PASS
&15.247(d)
Section 15.247 (d)
Band Edges Measurement FCC PART 15 :2006 PASS
&15.205
. . Section
Hopping Channel Number FCC PART 15 :2006 15.247(a) (1) i) PASS
Carrier Frequencies FCC PART 15:2006 | Section 15.247(a)(1) PASS
Separated
. ) Section
Dwell Time FCC PART 15 :2006 15.247(a)(1)ii) PASS
Antenna Requirement FCC PART 15 :2006 Section 15.247 (c) PASS

FCC ID: VCPKB52U
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4 General Information
4.1 Client Information
Applicant: President Industry Development(Shenzhen) CO.LTD
Address: West Side of Bu-Long Road, LongHua Street, ShenZhen City, China.
4.2 General Description of E.U.T.
Name: Bluetooth USB Dongle
Model No.: KB52U
Number of Channels 79 Channels
Channel Separation 1 MHz
Type of Modulation FHSS (Frequency Hopping Spread Spectrum)
Dwell time Per channel is less than 0.4S.
Antenna Type Integral
Power Supply: PC USB socket

4.3 Description of Support Units
The EUT has been tested stand-alone.

4.4 Standards Applicable for Testing

The customer requested FCC tests for the EUT.
The standard used was FCC PART 15, SUBPART C (2006) section 15.247.

4.5 Test Location
All tests were performed at:

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory, No.198 Kezhu
Road, Science Town Economic& Technology Development District Guangzhou, China 510663

Tel: +86 20 82155555 Fax: +86 20 82075059

No tests were sub-contracted.

4.6 Other Information Requested by the Customer
None.

FCC ID: VCPKB52U
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4.7 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
® NVLAP —Lab Code: 200611-0

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory is recognized under
the National Voluntary Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 200611-0.

® ACA
SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our NVLAP accreditation.

® SGS UK(Certificate No.: 32), SGS-TUV SAARLAND and SGS-FIMKO
Have approved SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory as a supplier of
EMC TESTING SERVICES and SAFETY TESTING SERVICES.

® CNAS L0167

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been assessed and in
compliance with CNAS-CL01:2006 accreditation criteria for testing laboratories (identical to

ISO/IEC 17025:2005 General Requirements) for the Competence of Testing Laboratories.

® FCC - Registration No.: 282399
SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 282399, May 31, 2002. With the above and
NVLAP’s accreditation, SGS-CSTC is an authorized test laboratory for the DoC process.

® Industry Canada (IC)

The 3m/10m Alternate Semi-anechoic chamber of SGS-CSTC Standards Technical Services Co., Ltd.
has been registered by Certification and Engineering Bureau of Industry Canada for radio equipment
testing with Registration No.: 4620B-1.

Date of Registration: Jan 15, 2007. Valid until Jan 15, 2009
® VCCI

The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
Co., Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures
with Registration No.: R-2460 and C-2584 respectively.

This certificate is valid until September 14.2009

FCC ID: VCPKB52U
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5 Equipments Used during Test
RE in Chamber/OATS
) . . Cal. Date Cal.Due date
No: Test Equipment Manufacturer Model No. Serial No. @d-mm-yy) | (dd-mm-yy)
Compact Semi- ChangZhou
EMCO0525| Anechoic Chamber ZhongYu N/A N/A 06-03-2007 06-03-2008
EMCO0522| EMI Test Receiver | Rohde & Schwarz ESIB26 100249 05-12-2006 05-12-2007
N/A EMI Test Software | Audix E3 N/A N/A N/A
EMCO0514| Coaxial cable SGS N/A N/A 04-12-2006 04-12-2007
EMCO0524 | Bi-log Type Antenna| Schaffner -Chase CBL6112B 2966 31-10-2006 31-10-2007
EMCO0519| Bilog Type Antenna | Schaffner -Chase CBL6143 5070 31-07-2006 31-07-2007
EMCO0517| Horn Antenna Rohde & Schwarz HF906 100095 29-07-2006 29-07-2007
EMCO0040| Spectrum Analyzer | Rohde & Schwarz FSP30 100324 05-12-2006 05-12-2007
0.1-1300 MHz 2944A0625
EMC0520 Pre-Amplifier HP 8447D OPT 010 5 06-03-2007 06-03-2008
1-26.5 GHz - 3008A0164
EMCO0521 Pre-Amplifier Agilent 8449B 9 06-03-2007 06-03-2008
EMC0523| Active Loop Antenna| EMCO 6502 00042963 | 09-08-2006 | 09-08-2008
10m Semi- Anechoic
EMCO530 | ~pamber ETS N/A N/A 22-08-2006 22-08-2007
General used equipment
) . . Cal. Date Cal.Due date
No: Test Equipment Manufacturer Model No. Serial No. @d-mm-yy) | (dd-mm-yy)
EMCO0050-| Temperature, & ZHENGZHOU BO
EMC0053 | Humidity YANG WSB N/A 05-12-2006 05-12-2007
EMC0054 Lmﬁ’;{;‘t“re' & Shenzhen Tai Kong | THG-1 N/A | 04-01-2007 | 04-01-2008
EMCO0006 | DMM Fluke 73 70681569 | 27-09-2006 | 27-09-2007
EMCO0007| DMM Fluke 73 70671122 | 27-09-2006 27-09-2007

FCC ID: VCPKB52U
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6 Test Results

6.1 E.U.T. Operation

Input voltage:
Type of antenna:

PC USB socket

Integral

Operating Environment:

Temperature:
Humidity:

Atmospheric Pressure:

EUT Operation:

6.2 Maximum Peak Output Power

Test Requirement:
Test Method:

Test Date:

Test Limit:

Test mode:

Test Configuration:

20.0-25.0°C
38-50 % RH

992 -1006 mbar

Report No.: GLEMR070401125RFT
Page: 7 of 38

Test the EUT as a product which has frequency hopping system. The
total hopping channels are 79 channels (0 to 78 channels), the
fundamental frequencies are from 2.402GHz to 2.480GHz.

Test the EUT to transmit and receive data at lowest (Channel O:
2.402GHz), middle (Channel 39: 2.441GHz), and highest channel
(Channel 78: 2.480GHz), frequencies individually for the compliance

test.

FCC Partl5 C
Base on ANSI 63.4.
26 April 2007

Regulation 15.247 (b)(1)For frequency hopping systems operating in

the 2400-2483.5 MHz band employing at least 75 non-overlapping

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.
The non-overlapping hopping channels of EUT over 75, the result

refer to the result “Hopping channel number” of this document. So 1

watt limit applies.

Test in transmitting mode: Channel 0, Channel 39, Channel 78.

EUT
(Antenna Port

connected
cable

Spectrum

FCC ID: VCPKB52U

Analyzer
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Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 1 MHz, VBW =1 MHz, Sweep = auto; Detector Function = Peak.
3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max
value.
Test Result:
Test Reading Cable Output Limit Margin
Channel Power Loss Power
(dBm) (dB)
(dBm) (dB) (dBm)
0 2.94 0.20 3.14 30 26.86
39 1.71 0.20 1.91 30 28.09
78 -1.35 0.20 -1.15 30 31.15
TEST RESULTS: The unit does meet the FCC requirements.
Channel 0:
Marker 1 [T1] REW 1 MH= RF ALtL 30 4dB
® Ref Lwvl Z2.94 dBm VEW 1 MH=
10 dBm 2.40203006 GHz SWT 5 ms Unit Bm
10
L B
o L‘_H\\
—-10
2o / \
1lMoAT 1MEA

—30

740\"}\'.,

—-50

—&0

=70

—80

—g0

Center 2.402 GH=z

Date:

26.APR.2007

FCC ID: VCPKB52U
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Channel 39:
Marker 1 [T1] REW 1 MHEH=z RF ALTC 30 dB
Ref Lwvl 1.71 dBm WBW 1 MH=Z
10 dBm z2.44100801 GH=z= SWT 5 ms Unit dBm
10
/—JJ’
s} ~]

e /
i 17 ~0 |
L ™~

—50

—50

=70

—-80

—90
Center 2.441 GH=Z 500 kH=Z/ Span & MHZ

Date: Z26.APR.2007 15:50:08
Channel 78:
Marker 1 [T1] REW 1 MH= RF ACC 30 4B
Ref Lwl —1.35 dBm VEBW 1 MHZ

10 dBm Z2.48000601 CGH= SWT 5 ms Unit dBEm

10

—-10

—zo
1MAX / 1mMa

_4OM

—50

—&0

=70

—80

—90

Center Z2.48 GH=z &00 kKH=zZ/ Span © MH=z=

Date: ZE6.APR.Z007 15:50:37

FCC ID: VCPKB52U
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6.3 Conducted Emissions Mains Terminals, 150kHz to 30MHz

Test Requirement: FCC Part 15B and Part C
15.107&15.207
Test Method: ANSI C63.4
Test Date: 27 April 2007
Frequency Range: 150KHz to 30MHz
Class / Severity: Class B
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
Quasi-Peak if maximised peak within 6dB of Quasi-Peak limit.
EUT Operation: Test in connect PC with Bluetooth function on, keep the EUT in transmitting

and receiving status.
Test result:
An initial pre-scan was performed on the live and neutral lines with peak detector.

Quasi-Peak and Average measurement were performed at the frequencies with maximized peak

emission were detected.
The following Quasi-Peak and Average measurements were performed on the EUT on 27 April 2007:

FCC ID: VCPKB52U
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Live Line:
80 LEVEl (ADUV) LIate. LUui-ug-=£i 1ime. 19.Wvi.a1
\ FCC PART 15 B CEB QP
|
\ FCC PART 15 B CB AV
|
167 1
40 1 i
0.15.2 5 1 2 5 10 20 30
Frequency (MHz)
Remark:
Read Cable LISH Limit over
Freq Level Loss Factor Lewvel Line Limit Remark
MHz dBuv dB dB dBuv dBuv dB
1 0.197 48,73 0.00 0.0%2 48.82 /3.76 -14.54 QP
2 0.197 42.38 g.00 0.0% 42.47 53.76 -11.29 AVERAGE
3 0.262 4470 g.ono 0.10 44.80 B1.38 -16.58 QP
4 0.262 40.66 0.00 0.10 40.76 351.38 -10.62 AVERAGE
5 0.327 42 .48 g.00 0.10 42.78 59.53 -16.75 QP
6 Max 0.327 40.4a g.ono 0.10 40.56 49.53 -8.97 AVERAGE
7 0.289 41.94 0.00 0.10 42.04 58.08 -16.04 QP
a 0.389 38.43 g.00 0.10 38.73 48.08 -9.35 AVERAGE
o 0.527 42 .24 g.ono o.08 42.32 56.00 -13.88 QP
10 0.527 36.48 0.00 0.08 36.56 46.00 -9.44 AVERAGE
11 4.301 40.28 a.0v 0.08 40.43 56.00 -15.57 QP
12 4.361 35.49 a.ov 0.08 35.64 46.00 -10.36 AVERAGE

FCC ID: VCPKB52U
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Neutral Line
80
\ | FCC PART 15B CB QP
\ | FCC PART 15 B CB AV
k] 5 -
40 t i
I
0
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Hethatk:
Read Cable LISN Limit over
Freg Level Loss Factor Level Line Limit Remark
MHz dBuv dB dB dBuv dBuv dB
1 0.198 46.86 0.00 0.10 46.96 63.71 -16.75 ¢F
2 0.198 326.26 0.00 0.10 26.36 53.71 -17.35 RVERAGE
3 0.262 42,72 0.0n0 0,10 42.82 £1.38 -18B.568 QF
4 0.262 32.08 0.0n0 0,10 32.18 51.38 -19.20 AVERAGE
5 0.325 41.80 0.00 0.10 4z.00 59.57 -17.57 QF
] 0.325 39.zZ9 0.00 0.00 39.29 59.57 -20.Z8 AVERAGE
1 0.387 39.52 0.00 0.10 39.62 58.1Z -18.50 g¢F
B 0.387 24.05 0.00 0.10 24.15 48.1Z -12.897 RVERAGE
) 0.52%9 40.210 0.0n0 0.08 40.Z28 56.00 -15.72 QP
10 0.5Z29 2Z28.44 0.0n0 0.08 Z8.52 46.00 -17.48 AVERAGE
11 4.292 39.02 0.086 0.00 39.08 56.00 -16.82 gQF
1z 4.292 32.56 0.06 0.00 3z.62 46.00 -13.38 ARVERAGE

FCC ID: VCPKB52U
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6.4 Conducted Spurious Emissions
Test Requirement: FCCPart15C
Test Method: Based on FCC Part15 C Section 15.247:

Test Date: 26 April 2007.

Test requirements: (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 a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power
limits.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100KHz, VBW >= RBW (set 100KHz), Sweep = auto; Detector
Function = Peak (Max. hold).

Test result: Pass

Lowest Channel (channel 0): 30M to 1GHz

Marker 1 [T1] REW 100 kH= RF Attt 30 dB
Ref Lwvl —48.97 dBm EBW 100 kH=
10 dBm 836.71342685 MH= SWT 245 ms Unit dBm
10
s}
-10
—z0
1MAZ 1Mm

—D1l —24.4 dBm
—-320

—40

-
4

—50

—-560

=70

—20

—920

Start 30 MH= 7 MH=Z/ Stop 1 GH=

Date: Z26.APR.2007 1le:01:17

FCC ID: VCPKB52U
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1G to 5GHz
Marker 1 [T1] RBW 100 kH= RF ALL 30 dB
Ref Lwvl 1.560 dBm VEW 100 kH=
12 JdBm Z2.40280561 GH= SWT 1 = Unit <Bm
10
1 Ex
h 4
o
—10
—Z20
1MAZ 1ram
—D1 —Z24.4 dBm
—30
=40
,50"“th alain L EEY. SR h}.___/\bh-'\.l‘““‘l-b”‘\f'w\ s gty pan A ARNA AN L
—-560
-70
—80
—20
Start 1 GH= 400 MH=Z/ Stop 5 GH=z
Date: 26.RAPR.2007 15:59:48
5G to 25GHz
Marker 1 [T1] REW 100 kH= RF ALL 0 4B
Fef Lwvl —45.66 dBm TBW 100 kKH=
10 JdBm S .60320641 GH= SWT = Unit JBm
10
o
—10
—-zo
iramx iran
D1 —Z2g.4 dBm
—30
—40
1
e P Y I PRV TN FPUTTRET EY LS T DV WTELY | LN o A
i BN W AV T i il * i = =
-0
—70
—-80
—80
Start &5 GH= Z2 GH=zZ./ Stop 25 GH=
Date: Z26.APR.Z2007 ls:00:51

FCC ID: VCPKB52U
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Medium Channel (channel 39): 30M to 1GHz
Marker 1 [T1] REBW 100 kH= RF ACL 30 de
Ref Lvl -49.31 dBm VBW 100 kHz
10 dBm 972 .78557114 MH= SWT 245 ms TUnit dBm
10
0
-10
—zol—D1 —14d A5
1MAZ 1pas
=<(e]
—40
1
_s0 N 4
P R IR Nl N | N Y e i S g =T
—&0
—70
—80
—20
Start 320 MH= a7 MH=Z=Z/ Stop 1 GH=
Date: 26.APR.2007 15:58:45
1G to 5GHz
Marker 1 [T1] REBW 100 kH= RF ACL 30 de
Ref Lwvl Q.28 dBm BW 100 kKH=
10 dBm 2.44288577 GHz SWT 1 s unit dBrmn
10
1
0 ¥
—-10
sl —1¢ A
1lmMax 1pan
—-30
-40
ol R Y NP PR . SVESR T T O N (TP B vy W PR LAY FIT W
-0
—70
—80
—-g0
Start 1 SH= 400 MH=/ Stop 5 GH=
Date: Z6.APR.Z2007 15:57:30

FCC ID: VCPKB52U
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5G to 25GHz
Marker 1 [T1] REW 100 kH= RF Attt 30 dB
Ref Lwvl —-46.34 dBm VB 100 kH=
10 dBm &.64328657 GH= SWT 5 s Tnit <Bm
10
Ex
a
-10
—-2Z0 T =19 P B=4
imMaw 1pan
—30
—40
1
- M‘K’| . , o | L vk ALl o AN A e A, A Y
Yt d WO P e = ol Bacd ¥ Ad % oyt W e ey
—50
—70
-80
—g0
Start 5 SH=z 2 GHz/ Stop 25 GHz
Date: 26.APR.2007 15:58:11
Highest Channel (channel 78): 30M to 1GHz
Marker 1 [T1] REW 100 kH= RF AtT 30 dB
Ref Lwvl —49._.41 dBm VB 100 kHz
10 dBm S966.95390782 MH=Z SWT 245 ms TUnit JdBm
10
Ex
o
—10
20T =z sa OB
1MAXZ 1pas
—30
—a0
1
_so h )
MW’WMW WMW“""“ ARSI
—50
—70
—80
—g0
Start 30 MHE= 57 MHZS stop 1 GH=
Date: 26 .APR.2007 15:56:27
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1G to 5GHz
Marker 1 [T1] RBW 100 kH=z REF ATCT 30 4de
Ref Lwvl —0.84 dBm VBW 100 kH=z
10 dBm 2.48296523 GH=z SWT 1 s Unit <dBm
10
1
s}
-10
20—t =z ed aE
1MAT 1mMa
-30
-40
_ oo e iAoy T R I Y T NP RTNNY. N U W TN To T Tt 1 LT R
-60
-70
-30
-90
Start 1 SH= 400 MHZ/ sStop 5 GH=z=
Date: Z5.APR.2Z2007 15:54:09
5G to 25GHz
Marker 1 [T1] REBW 100 kH= RF ACL 30 de
Ref Lv1l —4d4&.24 JdBm VEW 100 kH=zZ
12 dBEm 17.82565130 GH=Z SWT 5 = TUnit dBm
10
s}
-10
20 DT —zu. 84 dB
ilMax 1pan
-30
—40
1
_ 50.«1'" Ww". S PV I |._M“.uLub - L XLUI'\ Y Jnlfl'\d LA ol .AM
-60
-70
-80
-90
Start 5 SH= Z2 GH=z/ Stop 25 GH=z
Date: Z6.APR.2007 15:55:43

FCC ID: VCPKB52U
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6.5 Radiated Spurious Emissions

Test Requirement:
Test Method:
Test Date:

Test site:

15.209 & 15.109 Limit:

15.247(d) limit;

Test Configuration:

FCC 15.247(d) & 15.209
ANSI C63.4 section 8 & 13

27 April 2007
Measurement Distance: 3m (Semi-Anechoic Chamber and OATS)

Test instrumentation resolution bandwidth 120 kHz and Quasi-Peak
detector applies (30 MHz - 1000 MHz),1 MHz resolution bandwidth and
Peak and Average-Peak detector apply(1000 MHz — 25GHz).

Receive antenna scan height 1 m - 4 m, polarization Vertical / Horizontal
40.0 dBuV/m between 30MHz & 88MHz

43.5 dBuV/m between 88MHz & 216MHz

46.0 dBuV/m between 216MHz & 960MHz

54.0 dBuV/m above 960MHz

(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 a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits.

E Antenna Tower
: Search
L oeee D 3M e
EUT v // Antenna
4m /
RF Test
‘?‘ — g Receiver
L ) . E e
! ' | |
¥ : v
,IT:I:]" 0.8m § Im =
dble M YA
P |:| )=
g | |

: A | |
S

Ground Plane
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sr 4m Spectrum
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Turn 0.8m . Im \
Table '
'? : ‘? Amplifier _\QQE
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Test Procedure: The procedure uesd was ANSI Standard C63.4-2001. The receive was scanned
from 30MHz to 25GHz.When an emission was found, the table was rotated to produce the maximum
signal strength. An initial pre-scan was performed for in peak detection mode using the receiver. The
EUT was measured for both the Horizontal and Vertical polarities and performed a pre-test three
orthogonal planes. For intentional radiators, measurements of the variation of the input power or the
radiated signal level of the fundamental frequency component of the emission, as appropriate, shall be
performed with the supply voltage varied between 85% and 115% of the nominal rated supply
voltage. The worst case emissions were reported.

The field strength is calculated by adding the Antenna Factor, Cable Factor & Peramplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor —Peramplifier Factor.

The following test results were performed on the EUT.

Transmitter:
Test in Channel 0 in transmitting status- Vertical polarization

30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
389.870 36.7 46.0 9.3

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4804.000 57.0 74.0 17.0
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Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4804.000 43.0 54.0 11.0

Remark: No other radiation has been found.

Test in Channel 0 in transmitting status- Horizontal polarization

30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
388.900 33.5 46.0 12.5

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4804.000 56.8 74.0 17.2
Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4804.000 42.0 54.0 12.0
Remark: No other radiation has been found.
Test in Channel 39 in transmitting status- Vertical polarization
30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
497.540 36.7 46.0 9.3

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4882.000 57.3 74.0 16.7

FCC ID: VCPKB52U




SGS-CSTC Standards Technical Services Co., Ltd.

Report No.: GLEMR070401125RFT

Page: 21 of 38
Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4882.000 44.0 54.0 10.0

Test in Channel 39 in transmitting status- Horizontal polarization

30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
323.910 35.2 46.0 10.8

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4882.000 57.0 74.0 17.0
Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4882.000 43.5 54.0 10.5
Remark: No other radiation has been found.
Test in Channel 78 in transmitting status- Vertical polarization
30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
497.540 36.1 46.0 9.9

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4960.000 57.3 74.0 16.7
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Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4960.000 43.8 54.0 10.2

Test in Channel 78 in transmitting status- Horizontal polarization

30MHz~1GHz Spurious Emissions ,Quasi-Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
323.910 35.2 46.0 10.8

1~25 GHz Harmonics & Spurious Emissions, Peak & Average Measurement

Peak Measurement

Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4960.000 57.0 74.0 17.0
Average Measurement
Frequency Emission Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
4960.000 44.3 54.0 9.7

Remark: No other radiation has been found.

Receiver:

30MHz~25 GHz Harmonics & Spurious Emissions

None of radiation has been found in receiving mode.

TEST RESULTS: The unit does meet the FCC requirements.
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6.6 Band Edges Requirement

Test Requirement:
Test Method:

Test Date:
Requirements:

FCCPart15C

Based on ANSI 63.4

Operation within the band 2400 — 2483.5 MHz
20 April 2007

Section 15.247 (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 a radiated 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
RMS averaging over a time interval, 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 general limits specified in Section
15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section
15.205(c)).

6.6.1100 kHz Bandwidth Outside the Frequency Band

Method of
Measurement:

Test Result:

Set RBW of spectrum analyzer to 100 kHz and VBW of spectrum analyzer to
100 kHz with suitable frequency span including 100 kHz bandwidth from band
edge.

The band edges was measured and recorded.

The Lower Edge 2.4000GHz: the value is -44.02dB that is attenuated more than 20dB.
The Upper Edge 2.4835GHz: the value is -48.56dB that is attenuated more than 20dB.

The unit does meet the FCC requirements.
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6.6.2 Radiated Emissions which fall in the restricted bands

Section 15.247 (d) In addition, radiated emissions which fall in the
restricted bands, as defined in Section 15.205(a), must also comply with

Test Requirement: the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method: Base on ANSI 63.4.
Test Date: 2 July 2007
Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit; 40.0 dBuV/m between 30MHz & 88MHz

43.5 dBuV/m between 88MHz & 216MHz
46.0 dBuV/m between 216MHz & 960MHz
54.0 dBuV/m above 960MHz

Detector: Peak for pre-scan , 120kHz resolution bandwidth within 1GHz,
1MHz resolution bandwidth above 1GHz

Test Configuration:

Turn 0.8m .
Table A {

\ Amplifier

; Antenna Tower
el M {..;......... — Horn Antenna
EUT v /
4m Spectrum
6. : W | o]
Im
1

.
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Test Procedure: The procedure used was ANSI Standard C63.4-2003. The receiver was scanned
from 30MHz to 25GHz.When an emission was found, the table was rotated to produce the maximum
signal strength. An initial pre-scan was performed for in peak detection mode using the receiver. The
EUT was measured for both the Horizontal and Vertical polarities and performed a pre-test three
orthogonal planes. For intentional radiators, measurements of the variation of the input power or the
radiated signal level of the fundamental frequency component of the emission, as appropriate, shall be
performed with the supply voltage varied between 85% and 115% of the nominal rated supply voltage.

The worst case emissions were reported.

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

Test Result:
1. Channel 0 ( 2.402GHz)
Test Peak Level Average Level Peak Limit Average Limit Margin (dB)
Frequency (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

(MHz) Peak AV
2390.000 45.5 35.0 74.0 54.0 28.5 19.0
2483.500 46.0 35.5 74.0 54.0 28.0 18.5

2. Channel 39 ( 2.441GHz)
Test Peak Level Average Level Peak Limit Average Limit Margin (dB)
Frequency (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

(MH2) Peak AV
2390.000 45.5 36.0 74.0 54.0 28.5 18.0
2483.500 47.2 38.2 74.0 54.0 26.8 15.8

3. Channel 79 (2.480GHz)
Test Peak Level Average Level Peak Limit Average Limit Margin (dB)
Frequency (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

(MH2) Peak AV
2390.000 45.0 35.9 74.0 54.0 29.0 18.1
2483.500 46.0 38.5 74.0 54.0 28.0 15.5

The unit does meet the FCC requirements.
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6.7 Hopping Channel Number
Test Requirement: FCC Partl5 C
Test Method: Based on FCC Part15 C Section 15.247
Test Date: 26 April 2007

Regulation 15.247 (a) (1)(iii) Frequency hopping systems in the 2400-

Requirements: 2483.5 MHz band shall use at least 15 channels.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100KHz, VBW = 100KHz, Sweep = auto; Detector Function =
Peak.

3. Set the spectrum analyzer: start frequency = 2400MHz, stop frequency = 2483.5MHz. Record the
max. hold reading graph.

Test result: Total channels are 79 channels, channel 0 to channel 78.

It also comply with the demand of frequency hopping systems
operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels. The Maximum peak conducted
output power limit apply 1 watt according to regulation 15.247 (b)(1).

Delta 2 [T1] REBW 100 kH=z REF Attt 30 dB
Ref Lwvl 0.74 JdB VEW 100 kH=
10 dBm 78.479595992 MH= SWT 21 ms Unit dBm
10
P I | N e | bl N1 I | b alad iy
s i |
U J
{[VPo° || (T R
-z0 i
1MAX 1pam
-30
-50
-&0
-70
-80
=1l
Start 2.4 GH= 2.35 MHZ/ Stop 2.4835 GH=z

Date: 26.APR.2007 15:52:52
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6.8 Occupied Bandwidth
Test Requirement: FCCPart15C
Test Method: Based on FCC Part15 C Section 15.247:
Test Date: 26 April 2007

Test Procedure:
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW >= 1% of the 20dB bandwidth (set 10KHz), VBW >= RBW
(set Auto 30KHz), Span = 3MHz, Sweep = auto; Detector Function = Peak (Max. hold).

3. Mark the peak frequency and -20dB points.

Test result:
Test Channel 20 dB bandwidth
0 960.0KHz
39 936.0KHz
78 936.0KHz
Channel 0:
® REBW 10 kH=z Delta 3 [T1 ]
VBW 30 kH=z -20.14 dB
Ref 10 dBm Att 30 4B SWT 60 ms 504.000000000 kHz
Marker| 1 [T1
-5l 64 dBm
-0 401976000 =H
1 Delta B [T1 ]
_
IEW [ A‘}FJL 21Llo08 4B

S pe o J af \IME\K
S Y TN
I s RN

—-50

Center 2._.402 SH= 600 kH=/ Span & MH=z
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Channel 39:
® RBW 10 kH=z Delta 3 [T1 ]
VBW 30 kH=z -18.99 dB
Ref 10 dBm Att 30 OB SWT 60 ms 480.000000000 kHz
Marker| 1 [T1
—-3L73 dBm
) 4409 000 SHE
Delta P [T1
‘Jlm o : 2]1 38 dB
= |, |

VJJ Ujﬁ‘ =456 00000000 KEZ
| -0 ) 1
=
D1l —23 .73 dBm ﬂ
-z0 Jr\

- 70

-850

-30

Center 2.441 GH= 600 kH=z/ Span & MH=z=
Channel 78:
® REBW 10 kHz Delta 3 [T1 ]

VBW 30 kH=z -19.73 dB
Ref 10 dBm ATt 30 OB SWT 60 ms 480.000000000 kH=z

Marker| 1 [T1
—5L438 dBm
| o 479G po0 =E

Delta £ [T1 ]

—20L34 4B
== |, MH\
’)fN — Of- OO rrorer KH=
|— 20

D1 —25.48 dBm %d/ \13
"

[E—— X

r
. I A #AVMJJU/J ) T

e AV 8]

==

|—80

-50
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6.9 Carrier Frequencies Separated

Test Requirement:
Test Method:

Test Date:

Test requirements:

Test Procedure:

1. Remove the antenna
the spectrum.

FCC Part15C
Based on FCC Part15 C Section 15.247:

26 April 2007

Regulation 15.247(a)(1) 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, provided the systems operate with an output power no greater
than 125 mw.

from the EUT and then connect a low RF cable from the antenna port to

2. Set the spectrum analyzer: RBW >= 1% of the span (set 100KHz), VBW >= RBW (set
300KHz), Span = 10MHz, Sweep = auto; Detector Function = Peak (Max. hold).

3. Mark the peak frequency and -20dB.

Test result:
Test Channel Carrier Frequencies Separated Limit Verdict
Lower Channels 0.961 MHz
' Pass
(channel 0 and channel 1)
Middle Channels
0.943MHz >20dBm Pass
(channel 39 and channel 40) )
ddle ch | Occupied
Middle Channels
1.010MHz bandwidth Pass
(channel 38 and channel 39)
Upper Channels 1.022MHz
Pass
(channel 77 and channel 78)
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Channel 0:
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Channel 78:
Delta 2 [T11] REW 100 kH= RE AL 30 dB
Ref Lwvl 1.00 dB VEBW 100 kH=
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6.10 Dwell Time
Test Requirement: FCCPart15C
Test Method: Based on FCC Partl5 C Section 15.247:
Test Date: 26 April 2007
Test requirements: Regulation 15.247(a)(1)(iii) 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.
Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided
that a minimum of 15 channels are used.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set RBW of spectrum analyzer to 1MHz and VBW of spectrum analyzer to 1MHz, Set the
test channel frequency span to 0.

Test Result:

The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
1. Channel 0: 2.402GHz
DH1 time slot = 0.396 (ms) * (1600/(2*79)) * 31.6 = 126.720 ms
DH3 time slot = 1.663 (ms) * (1600/(4*79)) * 31.6 = 266.080 ms
DH5 time slot = 2.906 (ms) * (1600/(6*79)) * 31.6 = 308.267 ms

2. Channel 39: 2.441GHz

DH1 time slot = 0.396 (ms) * (1600/(2*79)) * 31.6 = 126.720 ms
DH3 time slot = 1.643 (ms) * (1600/(4*79)) * 31.6 = 262.880 ms
DH5 time slot = 2.926 (ms) * (1600/(6*79)) * 31.6 = 312.106 ms

3. Channel 78: 2.4835GHz
DH1 time slot = 0.386 (ms) * (1600/(2*79)) * 31.6 = 126.720ms
DH3 time slot = 1.663 (ms) * (1600/(4*79)) * 31.6 = 266.080 ms

DH5 time slot = 2.906 (ms) * (1600/(6*79)) * 31.6 = 308.267 ms

The results are not be greater than 0.4 seconds.

The unit does meet the FCC requirements.

Please refer the graph as below:
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1. Lowest channel (2.402 GHz):

Delta 1 [T1] REW 1 MHE= RF ALt 30 dB
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Delta 2 [T1] REW 1 MH= RF AttC 20 dB
Ref Lwvl —2.15 dB B 1 mMH=
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1 e = |
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2. Middle Channel (2.441GHz)
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Delta 1 [T1] REBEW 1l MHZ RFEF Attt 30 JdB
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(3) DH5
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3. Highest channel (2.480GHz)
(1). DH1
Delta 2 [T1] REW 1 MH= RE ALCEC 30 dB
® Ref Lvl —0.01 de VEW 1 mMHE=
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10
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(2). DH3
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6.11 Antenna Requirement

6.11.1 Standard Applicable

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

device.

Regulation 15.247(c) (1)(i) Systems operating in the 2400-2483.5 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting antennas with directional
gain greater than 6 dBi provided the maximum conducted output power of the intentional radiator
is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

6.11.2 Antenna Construction
The antenna is integrated on the main PCB and no consideration of replacement.
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