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CERPASS TECHNOLOGY CORP. Report No.: SEFI1207072

FCC TEST REPORT

according to

FCC CFR Title 47 Part 15 Subpart C

Applicant : Matrix Sound Limited
~ 95 High Street Hail Weston St Neots Cambridgeshire
Address :
PE19 5JS
Equipment : Wireless dongle
Model No. : TX
FCCID : OSY-WST

| HEREBY CERTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures given
in ANSI C63.4 — 2009 and the energy emitted by this equipment was passed

CISPR PUB. 22 and FCC Part 15 in both radiated and conducted emission class B limits.

Testing was carried out on Aug 08, 2012 at Cerpass Technology Corp.

Documented By: Approved By:
Jeff Fang/ Administration Miro Chueh/ Technical director
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCCID 1 OSY-WST
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1. Report of Measurements and Examinations

1.1. List of Measurements and Examinations

FCC Rule |. Description of Test Result
15.203 . Antenna Requirement Pass
15.207 . Conducted Emission Pass
15.209 : .
15.247(d) | Radiated Emission Pass
15.247(a)(2) |. 6dB Bandwidth Pass
15.247(b) |. Maximum Peak Output Power Pass
15.247(d) |. 100kHz Bandwidth of Frequency Band Edges Pass
15.247(e) |. Power Spectral Density Pass
1.1307
1.1310 ;
21001 . RF Exposure Compliance Pass
2.1093
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCCID 1 OSY-WST
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2. Test Configuration of Equipment under Test

2.1. Feature of EqQuipment under Test

Wireless dongle

Model No:

TX

power supply:

TX USB power supply ,RX +5V adapter

TRANSMITTER

Audio Latency 1.8MS
Operation Frequency 2.4G
Audio Sampling Rating 48kHz
Max. Audio input 2V RMS
Frequency response 20-22kHz

Module DARR-80QFN
Spreading QPSK
Number of Channels | 3

Data Rate 22 Mbps
Antenna 1.5 dBi

Cerpass Technology Corp.

Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012
FCCID : OSY-WST
Page No. 1 70f39
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2.2. Carrier Frequency of Channels

Channel Frequency(MHz) Channel Frequency(MHz)
Low 2412
Mid 2438
High 2464
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCCID : OSY-WST
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2.3. Test Manner

Test Manner

a During testing, the interface cables and equipment positions were varied according
to 47 CFR, Part 2, Part 15
b Adjust the EUT at the test mode and the test channel. Then test.

The test modes:

The EUT tran

Then, the EU

smitting and receiving with two antennas( A and B) working at 2412MHz,2438MHz

and 2464MHz. But the antennas can not work at the same time.

After pre-test we found the antenna A has the worst-case .

T configuration and cable configuration of the above highest emission mode was

recorded for all final test items.

Cerpass Technology Corp. Issued Date : Aug 10, 2012

Tel:86-512-6917-5888

Fax: 86-512-6917-5666 FCCID : OSY-WST
Page No. :90f39




4,‘-3'3"%}::;_
o
"% CERPASS TECHNOLOGY CORP. Report No.: SEFI1207072

2.4, Description of Test System

No Device Manufacturer Model No. Description

1 N/A N/A N/A N/A
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCCID 1 OSY-WST
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2.5. General Information of Test

Test Site:

Cerpass Technology Corp.

Performand Location :

No.66,Tangzhuang Road, Suzhou Industrial Park, Jiangsu
215006, China

NVLAP LAB Code :

200814-0

FCC Registration Number : 916572, 331395

IC Registration Number : 7290A-1, 7290A-2

VCCI Registration Number :

T-343 for Telecommunication Test

C-2919 for Conducted emission test

R-2670 for Radiated emission test below 1GHz
G-227 for Radiated emission test above 1GHz

Laboratory accreditation

NVIAD @NEMKO A

MNVLAE LAR CUDE JUUELED

TUVRheinland

2.6. Measurement Uncertainty

Measurement ltem Measurement Frequency Polarization Uncertainty
Conducted Emission 9 kHz ~ 30 MHz LINE/NEUTRAL +2.71dB
i o Vertical +4.11 dB
Radiated Emission 30 MHz ~ 25GHz :
Horizontal +4.10 dB
Occupied Bandwidth 17500 Hz
Maximum Peak Output
11.4dB
Power
Band Edges 12.2dB
Power Spectral Density | --- 12.2dB

Cerpass Technology Corp.

Issued Date : Aug 10, 2012

Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCC ID : OSY-WST
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3. Antenna Requirements
3.1. Standard Applicable

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

with the device.

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

of the antenna exceeds 6dBi.

3.2. Antenna Construction and Directional Gain

Antenna :

Antenna type: PIFA Antenna

Antenna Gain: 1.5 dBi

The antenna is permanently attached antenna.

Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCC ID : OSY-WST
Page No. 112 of 39
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4. Test of Conducted Emission

4.1. Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on the
120 VAC power and return leads of the EUT according to the methods defined in ANSI
C63.4-2009 Section 3.1. The EUT was placed on a nonmetallic stand in a shielded room 0.8
meters above the ground plane as shown in section 2.2. The interface cables and equipment
positioning were varied within limits of reasonable applications to determine the position produced

maximum conducted emissions.

Frequency Quasi Peak Average
(MHz) (dB p V) (dB pV)
0.15-0.5 66-56* 56-46*
05-5.0 56 46
5.0-30.0 60 50

*Decreases with the logarithm of the frequency.

4.2. Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to DTS test
procedure of Oct 2002 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the
conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the
EUT. All other surfaces of EUT were at least 80 cm from any other grounded conducting
surface. The EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power through
a LISN. (Please refer to the block diagram of the test setup and photographs)

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,
was individually connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9kHz.

Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCC ID : OSY-WST
Page No. : 13 of 39



o

b

CERPASS TECHNOLOGY CORP.

Report No.: SEFI11207072

4.3. Typical Test Setup

| | P Q Q |
| A | 80cm |
E 80c \\ i —
i ‘ 80cm — E
| 0// —© |
'] LISN v LISN :
Ty A J
4.4. Measurement Equipment
Instrument Manufacturer | Model No. Serial No. |Calibration Date | Valid Date.
Test Receiver R&S ESCI 100565 2012.01.15 2013.01.14
AMN R&S ESH2-75 100182 2012.03.14 2013.03.13
Two-Line V-Network R&S ENV216 100325 2012.03.14 2013.03.13
FCC-TLISN-T
ISN FCC 2.02 20379 201203.14 2013.03.13
FCC-TLISN-T
ISN FCC 20380 2012.03.14 2013.03.13
4-02
FCC-TLISN-T
ISN FCC 20381 2012.03.14 2013.03.13
8-02
Attenuator R&S ESH3-72 100529 2012.01.11 2013.01.10
Temperature/ ]
o Zhicheng ZC1-11 CEP-TH-004| 2011.08.14 2012.08.13
Humidity Meter

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012

FCC ID
Page No.

: OSY-WST
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4.5. Test Result and Data

Test Mode : Normal Operation
AC Power : AC 110V Phase : LINE
Temperature : 22°C Humidity : 50%
Pressure(mbar) : 1002 Date: 2012/07/25
100.0 dBuY
\ FCC_ClassB_QP
50
i
0.0
0.150 0.5 (MHz) 30.000
No. | Frequency Factor Reading Level Limit Margin Detector Remark
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.2620 9.86 23.80 33.66 61.36 -27.70 QP
2 0.2620 9.86 10.02 19.88 51.36 -31.48 AVG
3 0.5980 9.85 25.46 35.31 56.00 -20.69 QP
4 0.5980 9.85 10.63 20.48 46.00 -25.52 AVG
5 0.9940 9.75 20.61 30.36 56.00 -25.64 QP
6 0.9940 9.75 9.40 19.15 46.00 -26.85 AVG
7 1.3619 9.74 18.12 27.86 56.00 -28.14 QP
8 1.3619 9.74 6.25 15.99 46.00 -30.01 AVG
9 2.5540 9.71 18.69 28.40 56.00 -27.60 QP
10 2.5540 9.71 6.55 16.26 46.00 -29.74 AVG
11 25.1540 9.58 16.30 25.88 60.00 -34.12 QP
12 25.1540 9.58 10.46 20.04 50.00 -29.96 AVG

Note: Measurement Level = Reading Level + Correct Factor

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012

FCC ID
Page No.

: OSY-WST
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Test Mode : Normal Operation
AC Power : AC 110V Phase : NEUTRAL
Temperature : 22°C Humidity : 50%
Pressure(mbar) : 1002 Date: 2012/07/25
100.0 dBuV
\ FCC_ClassB_OP
I
\ FCC_ClassB _|AVG
50
I
0.0
0.150 0.5 (MHz) 5 30.000
No. | Frequency Factor Reading Level Limit Margin Detector Remark
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.2700 9.50 20.63 30.13 61.12 -30.99 QP
2 0.2700 9.50 5.10 14.60 51.12 -36.52 AVG
3 0.5540 9.50 24.69 34.19 56.00 -21.81 QP
4 0.5540 9.50 11.41 20.91 46.00 -25.09 AVG
5 0.7060 9.50 17.70 27.20 56.00 -28.80 QP
6 0.7060 9.50 3.31 12.81 46.00 -33.19 AVG
7 1.5740 9.48 14.57 24.05 56.00 -31.95 QP
8 1.5740 9.48 3.33 12.81 46.00 -33.19 AVG
9 3.4060 9.57 13.56 23.13 56.00 -32.87 QP
10 3.4060 9.57 2.66 12.23 46.00 -33.77 AVG
11 24.7020 9.84 13.48 23.32 60.00 -36.68 QP
12 24.7020 9.84 6.62 16.46 50.00 -33.54 AVG

Note: Measurement Level = Reading Level + Correct Factor

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012
FCCID : OSY-WST
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5. Test of Radiated Emission

5.1.

5.2.

Test Limit

Radiated emissions from 30 MHz to 25 GHz were measured according to the methods defines in
ANSI C63.4-2009. The EUT was placed, 0.8 meter above the ground plane, as shown in section
5.6.3. The interface cables and equipment positions were varied within limits of reasonable
applications to determine the positions producing maximum radiated emissions

For unintentional device, according to § 15.109(a), except for Class A digital devices, the field
strength of radiated emissions from unintentional radiators at a distance of 3 meters shall not
exceed the following values:

Frequency Distance Radiated Radiated
(MHz) Meters MV IM) (dB u VI M)
30-88 3 100 40.0
88-216 3 150 43.5
216-960 3 200 46.0
Above 960 3 500 54.0

For unintentional device, according to CISPR PUB.22, for Class B digital devices, the general
requirement of field strength of radiated emissions from intentional radiators at a distance of 10
meters shall not exceed the below table.

Frequency Distance Radiated
(MHz) Meters (dB pu VI M)
30-230 10 30

230-1000 10 37

Test Procedures

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

The EUT was set 3 meters from the interference receiving antenna which was mounted on the

top of a variable height antenna tower.
The table was rotated 360 degrees to determine the position of the highest radiation.

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

and vertical polarization of the antenna are set to make the measurement.

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

maximum reading.

f. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified

bandwidth with Maximum Hold Mode.

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

reported.

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

the emissions will be measured in average mode again and reported.

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012
FCCID : OSY-WST
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5.3. Typical Test Setup

Below 1GHz Test Setup

Antenna

Equipment under Test

1
-— im 4>|
0.8M
Turn Table
I
[ \
Ground Plane
Receer
Above 1GHz Test Setup
Antenna
ﬂ Equipment under Test
——
«— —
0.8M
Turn Table
Absorh
|
f \
Ground Plane
Receivar
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCC ID . OSY-WST
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Report No.: SEFI11207072

5.4. Measurement Equipment

Instrument Model No. |Manufacturer| Serial No. |Calibration Date| Valid Date
EMI Test Receiver ESCI R&S 101183 2012.05.11 2013.05.10
H64 Amplifier 8447F HP 3113A05582 2011.08.14 2012.08.13
Preamplifier 8449B Agilent 3008A02342 2012.02.10 2013.02.09
Ultra Broadband
HL562 R&S 100363 2012.05.07 2013.05.06
Antenna
Broad-Band Horn
BBHA9120D |Schwarzbeck| 9120D-619 2012.05.07 2013.05.06
Antenna
Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13
Temperature/ )
o ZC1-11 Zhicheng | CEP-TH-002 2011.08.17 2012.08.16
Humidity Meter

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Aug 10, 2012

FCC ID
Page No.
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5.5. Test Result and Data

Under 1G:

Engineer : Matt

Site : EMC Lab AC 102 Time : 2012-8-8

Limit : FCC_CLASS_B_03M_QP Margin : 6

EUT : Wireless dongle Probe : VERTICAL/ HORIZONTAL

Power : AC 120V Note : Normal Link

. . Safe
Freq. Ant.Pol. Reading Correct Measure | Limit 3m . Detector
Margin
(MHz) H/V Level Factor Level (dBuV/m) (dB) Mode
(dBuV) (dB) (dBuV/m) (PK/QP)

35.86 Vv 50.45 -12.74 37.71 46.00 -8.29 Peak
194.78 \% 46.41 -8.36 38.05 46.00 -7.95 Peak
283.82 \% 43.92 -5.36 38.56 46.00 -7.44 Peak
424.09 \% 44.10 -4.81 39.29 46.00 -6.71 Peak
672.45 \% 40.95 -2.11 38.84 46.00 -7.16 Peak
854.19 V 34.56 2.56 37.12 46.00 -8.88 Peak
144.76 H 50.55 -12.74 37.81 46.00 -8.19 Peak
165.95 H 47.45 -8.36 39.09 46.00 -6.91 Peak
286.67 H 43.21 -5.36 37.85 46.00 -8.15 Peak
450.17 H 42.95 -4.81 38.14 46.00 -7.86 Peak
666.03 H 35.42 2.56 37.98 46.00 -8.02 Peak
845.56 H 40.98 4.35 45.33 54.00 -8.67 Peak

Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Above 1G(1GHz-26GHz):

Engineer :Matt

Site : EMC Lab AC 102

Time : 2012-8-8

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless dongle

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V

Note : Transmit by Channel Low (2412MHz)

Safe

Freq. | Ant. Pol| Peak AV JAnt./CL Actual Fs Peak AV Margin Detector
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode

@Buv) | @Buv)| @B) Peak AV [P dBUV/m) (PK/QP)

(dBuV/m)j(dBuV/m)

4824.67 \Y 45.88 36.91 6.53 52.41 43.44 74.00 54.00 -10.56 | average
4824.67 H 45.84 35.29 6.53 52.37 41.82 74.00 54.00 -12.18 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Engineer

. Matt

Site : EMC Lab AC 102

Time : 2012-8-8

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless dongle

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V

Note : Transmit by Channel Middel (2438MHz)

Safe

Freq. | Ant. Pol| Peak AV JAnt./CL Actual Fs Peak AV Margin Detector
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode

@Buv) | @Buv)| @B) Peak AV |V M dBUV/m) (PK/QP)

(dBuV/m)j(dBuV/m)

4876.01 \Y 45.84 35.12 6.85 52.69 41.97 74.00 54.00 -12.03 | average
4875.94 H 4441 34.89 6.53 50.94 41.42 74.00 54.00 -12.58 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-8-8

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless dongle

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V

Note : Transmit by Channel High (2464MHz)

Safe

Freq. | Ant. Pol| Peak AV JAnt./CL Actual Fs Peak AV Margin Detector
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode

@Buv) | @Buv)| @B) Peak AV |V M dBUV/m) (PK/QP)

(dBuV/m)j(dBuV/m)

4928.56 \Y 44.56 36.39 6.99 51.55 43.38 74.00 54.00 -10.62 | average
4928.26 H 45.31 35.96 6.99 52.30 42.95 74.00 54.00 -11.05 | average
Note:

1. All Readings below 1GHz are Quas
average measurements as necessary.

I-Peak, above are performed with peak and/or

2. Measurement Level = Reading Level + Correct Factor
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6. Occupied Bandwidth

6.1. Test Limit

Systems using digital modulation techniques may operate in the 902 - 928 MHz, 2400 - 2483.5
MHz, and 5725- 5850 MHz band. The minimum 6 dB bandwidth shall be at least 500 kHz.

6.2. Test Procedures
a. The transmitter output was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 1~5% of the emission bandwidth and VBW = 3x RBW.
c. The 6 dB bandwidth is defined as the total spectrum the power of which is higher than peak
power minus 6 dB.
d. The 6dB Bandwidth was measured and recorded.

6.3. Test Setup Layout

FLUT H|‘",_"C|.I'|.II]'I

Analyvzer

6.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date

Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13
Cerpass Technology Corp. Issued Date : Aug 10, 2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 FCC ID : OSY-WST
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6.5. Test Result and Data

Test Item Occupied Bandwidth
Test Date 2012-8-8
Measurement ] o
Frequency Required Limit
Channel No. Level Result
(MHz) (kHz)
(kHz)
Low 2412 10100 500 Pass
Middle 2438 10200 500 Pass
High 2464 10000 500 Pass

Channel 01 (2412MHz)

@) *RBW 1 MHz
*UBW 3 MH=

Ref 20 dBm *ATL 30 dB SWT 2.5 m=
20 OffEet 0.% dB
10 - | EN
m D1 3. 93 dBm !'/Jvr—'\‘\.ik
== | -~
// \\
e -\/—\
20 e |
|- a0
—CF
Center 2.412 SH=zZ 5 MH=Z/ Span 50 MHE=z
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Channel 06 (2438MHz)

@ *REW 1 MHz Delta 2 [T1 ]
*VBW 3 MH= 0.4l

Pef 20 dBm *ATL 30 4B SWT 2.5 m= L. 200000000

20 Offset 0.% 48 T1

i Pan S N S e R ==
— ) | - ""*’\.\i
== |, : i ¥ N

/ \\ LV L

10 / \

[ M/‘#Vn‘!kﬁ- Al LY

| ]

-20 M

a0

- 20

-0

e T00

—-80

Centey 2.438 SHzZ 5 MEH=Z/ Span 50 MHzZ

Channell1(2464MHz)
*FBW 1 MH= Delta 2 [T1

®

*WBW 3 MH= 0.
SWT 2.5 m= 10 . 00000000

z0 off

-

10

|-— 20

=30

— a0

=50

— &0

Ty

- 80

Center 2.4&64 GE=

5 MH=Z/ Span 50 MH=Z
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7. Maximum Peak Output Power

7.1. Test Limit

The maximum peak power shall be less 1Watt (30dBm).

The conducted output power limits specified in 815.247(b) are based on the use of transmit
antennae with directional gains that do not exceed 6 dBi. If transmit antennae with an effective
directional gain greater than 6 dBi are used, then the conducted output power from the EUT shall
be reduced as specified in §15.247(b) and (c).

7.2. Test Procedure

a. The transmitter output was connected to the spectrum analyzer.

b. Set RBW of spectrum analyzer to 1IMHz and VBW to 3MHz.

c. Set detector mode to peak (for peak output power) or set detector mode to RMS

(for average output power).

d. Use the spectrum analyzer’s integrated band power measurement function with band
limits set equal to the EBW band edges.

e. The maximum peak and average output power was measured and recorded.

7.3. Test Setup Layout

Spectrum

Analyzer

7.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date

Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13
0
Cerpass Technology Corp. Issued Date : Aug 10, 2012
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7.5. Test Result and Data

Test Item Maximum Peak Output Power
Test Date 2012-8-8
Channel No. Frequency Measurement (dBm) Required Limit Result
(MHz) Peak Average (dBm)
Low 2412 17.39 11.97 30 Pass
Middel 2438 16.68 11.69 30 Pass
High 2464 16.34 11.21 30 Pass

Peak:

Transmit by Channel Low

*REW 1 MHz
*VRW 3 MMz

Ref 30 dBm *pte 50 de SWT 2.5 m=

Offmet 0.2 B

| 5 _.__f""rwr" F“ﬁ\"\.
o il S

. | S N

Cencapr Z.412 GHz 5 MHEz/S Span 50 MHEz

T=x Channel
Bandwidth £2 MHZ POtk 17:39 dBm

Transmit by Channel Middle

Cerpass Technology Corp. Issued Date : Aug 10, 2012
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@

*REW 1 MH:z
*VEW 3 MMz

Ref X0 dBm *pEE 50 dB SWT 2.5 ms
offget 0.5 ¢dB
=20
10 '..ﬁ_,r-h.q.-u
- = Aﬁ-\‘-&_
m e /-/ \"'\_,\\\
e 200 el
i —— L =
— a0
S0
== G0
Center Z.438 GHz 5 MHz/S Span 50 MH=z
T% Channel
Bandwidth 22 MHZ PoWeE 1. 08 JdBm
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Transmit by Channel High

@

*REW 1 MH:z
= VRW 3 MMz

Ref 30 dBm *pre 50 de SWT 2.5 ms
offset 0.5 §B
=20
10 &
Fi_’-—ﬂ-'—w—ﬁh
-y =] P
mg [ f’/ RN
P,
b 20 e LVEL
wu——r'?*"" = ‘mm
-—da
-l
-
Cancar Z.464 GHEZ 5 MH=z/S Span 50 MH=z
Tx Channel
Bandwidth 22 MHZ Power 16.34 4dEm
Transmit by Channel Low
* AEW 1 MHE=
= WEW I MMz
Ref 30 dBm " REE 50 de SWT 2.5 ms
offmet O.5 dB
=20
10 B
L
e <[ n
T [0 o e
f= 21 r‘/ \\ LVL
- T, kit
M“-LNW M‘“W
=50
- &0
Cantapr 2.412 GHZ 5 MHz/S Span 50 MMz
Tx Channel
Bandwidath 22 MH=z PoweE 11.%97 dBm
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Transmit by Channel Middle

*REW 1 MHz
*VEW 3 MMz

Re=f 30 dBEm “pte 50 dB SWT 2.5 ms

offget 0.5 4B

=20

10

= 7 ~

LYVEL

-2 .

|- 30 L

=50

L&

Center Z.438 GMz 5 MHz/s

Tx Channel

Bandwidth 22 MH=z Power

Transmit by Channel High

*RABEW 1 MHz
*VRW 3 MMz

Ref 30 dBm *apre 50 de SWT 2.5 ms

Span 50 MHz

11.69 4dBEm

offget 0.5 @B

=20

10

LVEL

== 20 T

— 30

abrablut

=50

L &0

Center Z.464 GHz 5 MHz/s

Tx Channsl

Bandwidth 22 MHZ Power

Span 50 MH=z

11.21 4dEm
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8. Band Edges Measurement

8.1. Test Limit

Below —20dB of the highest emission level of operating band (In 100 kHz Resolution Bandwidth)

8.2. Test Procedure

a. The transmitter output was connected to the spectrum analyzer via a low lose cable.
b. Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with
convenient frequency span including 100 KHz bandwidth from band edge.

c. The band edges was measured and recorded.

8.3. Test Setup Layout

o ——rdd U
Analveer

8.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date

Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13

8.5. Test Result and Data

Channel | Frequency (MHz) | maximum value in maximum value(dBm)
frequency (MHz)

01 2412 2397.9 -34.79

11 2464 2483.5 -49.93
Cerpass Technology Corp. Issued Date : Aug 10, 2012
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Transmit by Channel Low

® *REBW 100 kHz Marker 1 1
~BW 300 kH=z B3.66 B
Ref 20 dBEm -ALCL 20 dB SWT 5 m= 399200000 o
20 Offbet 0.% dB
| . Ex
S
== |, | T
AP
jﬁr‘Fﬁﬂ ‘ﬁ&qqi‘ L
—10 \tk
— 20 /
20 rﬁwx% \‘T&
|~ 5o
=0
—80

Center 2.4 GE=

Ref 20 dBEm

5 MEHZ/

*RBEW 100 kH=
*VBW 300 kH=

~ATT 30 dB SWT 2.25 =

SEpan 50 HMH=

20 Qffpet 0.% <dB

10
1 FK
== |,
— 14
s —18 4 dB
j=— 20
3
— 40

s b
o

Mperdo Jos Ayt nﬂ.J

— &0

_—

—-80

Start 2.5 GH=

2.25 GHz/S

Stop 25 GH=zZ
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Transmit by Channel High

®

*FBW 100 kH=z
*VBW 300 kH=

20 dBEm " ATLL 30 SWT 5 m=

Qff

-

10 |

f==210

s \

a0

=-S5

— G0

L0

—80
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8.6. Restrict Band Emission Measurement Data

Test Date : August 8, 2012
Temperature 24T
Humidity . 52%
Atmospheric Pressure : 1023 hPa
Test Mode 1 :
Channel Lo Fundamental Frequency: 2412 MHz+
Lirmit@3rm + . Ant L[t
Y | AT | ] ot | Remanc| _owim | e e o
Peakd Ave.d +
235851« He 20,78+ 10.60+ G6.358¢ Peaks Td4e | Sde| -TBZ29|  360¢ 100+ |+
—— He a a a Ay Td4e | Sde A 2 o
237566y e o6 244 10.98¢ B7.22a Peak+ T4 | 84| -6.789| 360« 100+ |+
—— W # + # Ay Tde | Bde a a a ¢
Channel High Fundamental Frequency: 2464 MHza|*
2489 87« Ha 9512 10,720 65 .84+ Feake | 7de | 840| -B.16« a0+ 100+ |+
—_—— H+ A A a Aned Tda | 84 A a |+
2484 264 e 25.10¢ 11.02¢ B6.12¢ Peaks Tde | Bde| -T7.88¢ 0+ 100+ |+
——a e A o a Ay Td4e | G40 A + £
Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and video bandwidth is 3
MHz for Peak detection at frequency above 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 10Hz
for Average detection at frequency above 1GHz.

Cerpass Technology Corp. Issued Date : Aug 10, 2012
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9. Power Spectral Density

9.1. Test Limit

The Maximum of Power Spectral Density Measurement is 8dBm.

9.2. Test Procedure

a. The transmitter output was connected to spectrum analyzer.

b. The spectrum analyzer’s resolution bandwidth were set at 100KHz RBW and

300KHz VBW as that of the fundamental frequency. Set the sweep time=auto couple.

c. Scale the observed power level to an equivalent value in 3 kHz by adjusting the

measured power by a bandwidth correction factor (BWCF) where BWCF=

10log (3 kHz/100 = -15.2 dB).

d. The power spectral density was measured and recorded.

9.3. Test Setup Layout

TUT Spectrum

Analyzer

9.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No.

Calibration Date

Valid Date

Spectrum Analyzer FSP40 R&S 100324

2011.08.14

2012.08.13
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9.5. Test Result and Data

Test Item Power Spectral Density
Test Date 2012-8-8
Frequency Power Spectral Density Limit
Channel Result
(MHz) (dBm/3kHz) (dBm/3kHz)
Low 2412 -12.28 8 Pass
Middle 2438 -14.69 8 Pass
High 2464 -15.32 8 Pass
Channel Low (2412MHz)
@) *REW -lCD kHz
*WBW 300 kH=
Ref 20 dBm ATL 30 4B SWT 2.5 m=
zo0 Offsetc 0.5 dB
10 =]
== '
- 40
C_er'_:rar 2.4114 SHE=Z E00 kH=/ Span 5 HMH=z
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Channel Miidle (2438MHz)

@ *RBW 100 kH= Marker 1 [T1 )
*WBW 300 kH= 0.51

Ref 20 dBEm *ATLL 30 dB SWT 2.5 m= 2.438650000

20 Qffpet 0.% dB

10

H

WSS Vay 4 W N W BT NPV SN, TR

— 10

=30

-4

- 50

— &0

- 70

-80

Center 2.4387 GHzZ S00 kH=z/ Span S5 MH=z

Channel 11 (2464MH2z)

@ *RBW 100 kH=z Marker 1 [T1 ]
*BW 300 kH= .12 ¢

Ref 20 dBm =ALL 30 dB SWT 2.5 m= 2.463350000

20 Qffret 0.% 4B

= |, '

— 10

|- 20

=30

F— a0

== S0

— &0

- 70

- 80

Center 2.4634 GHzZ 500 kH=Z/ Spa

rn S MHZ
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10. Restricted Bands of Operation

Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.09000 - 0.11000 16.42000 — 16.42300 399.9-410.0 4.500 - 5.250
0.49500 — 0.505** 16.69475 — 16.69525 608.0 - 614.0 5.350 - 5.460
2.17350 — 2.19050 16.80425 - 16.80475 960.0 — 1240.0 7.250 — 7.750
4.12500 — 4.12800 25.50000 — 25.67000 1300.0 — 1427.0 8.025 - 8.500
417725 -4.17775 37.50000 — 38.25000 1435.0 — 1626.5 9.000 — 9.200
4.20725 — 4.20775 73.00000 — 74.60000 1645.5 — 1646.5 9.300 — 9.500

6.21500 - 6.21800
6.26775 — 6.26825
6.31175 - 6.31225
8.29100 — 8.29400
8.36200 — 8.36600
8.37625 — 8.38675
8.41425 - 8.41475
12.29000 — 12.29300
12.51975 - 12.52025
12.57675 - 12.57725

13.36000 — 13.41000

74.80000 — 75.20000
108.00000 — 121.94000
123.00000 — 138.00000
149.90000 — 150.05000
156.52475 — 156.52525
156.70000 — 156.90000
162.01250 — 167.17000
167.72000 — 173.20000
240.00000 — 285.00000
322.00000 — 335.40000

1660.0 - 1710.0
1718.8 —1722.2
2200.0 — 2300.0
2310.0 — 2390.0
2483.5 - 2500.0
2655.0 — 2900.0
3260.0 — 3267.0
3332.0 — 3339.0
3345.8 — 3358.0
3600.0 — 4400.0

10.600 — 12.700
13.250 — 13.400
14.470 — 14.500
15.350 — 16.200
17.700 — 21.400
22.010-23.120
23.600 — 24.000
31.200 — 31.800
36.430 — 36.500
Above 38.6

**: Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

10.1.Labeling Requirement

The device shall bear the following statement in a conspicuous location on the device:

This device complies with part 15 of the FCC Rules. Operation is subject to the following two

conditions: (1) This device may not cause harmful interference, and (2) this device must accept

any interference received, including interference that may cause undesired operation.
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