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QUieTeK Report No : 111202R-RFUSP43V01-A

1. General Information

1.1. EUT Description

Product Name Digital Wireless Microphone
Trade Name TWK

Model No. TF-102

Frequency Range 2408 MHz ~ 2475.5MHz
Channel Number 28

Type of Modulation GFSK

Channel Control Auto

Antenna Type Dipole Antenna

Antenna Gain 0 dBi

Component

3.50 & 6O Audio 1Set

Output Connector

(RX)
Power Adapter GME, GFP051U-0965
(RX) I/P: AC 100-240V 50/60Hz 0.2A

O/P: DC 9V, 0.65A
Cable Out: Non-Shielded, 2.0m

Search for 28CH Frequency(MHz) Search for 28CH Frequency(MHz)
CHO 2408 CH14 2450.5
CHI1 2425.5 CHI15 2468
CH2 2443 CHI16 2418
CH3 2460.5 CHI17 2435.5
CH4 2410.5 CHI18 2453
CH5 2428 CHI19 2470.5
CH6 2445.5 CH20 2420.5
CH7 2463 CH21 2438
CHS 2413 CH22 2455.5
CHO9 2430.5 CH?23 2473
CHI10 2448 CH24 2423
CHI11 2465.5 CH25 2440.5
CHI12 2415.5 CH26 2458
CH13 2433 CH27 2475.5
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Note:

1. This device is a Digital Wireless Microphone included a 2.4GHz transmitting.

2. These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15 Subpart C Paragraph 15.247 for spread
spectrum devices.

3. Regards to the frequency band operation; the lowest - middle and highest frequency
of channel were selected to perform the test, and then shown on this report.

4. This device is a composite device in accordance with Part 15 regulations. The
function receiving was measured and made a test report that the report number is
111202R-RFUSP37V02-A under Declaration of Conformity.
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1.3.

Test Mode

QuieTek has verified the construction and function in typical operation. All the test modes

were carried out with the EUT in transmitting operation, which was shown in this test report

and defined as follows:

Pre-Test Mode

EMI

Mode 1: Receiver (TX)

Final Test Mode

EMI

Mode 1: Receiver (TX)

Emission
Conducted Emission Yes
Peak Power Output Yes
Radiated Emission Yes
Band Edge Yes
Channel of Number Yes
Channel Separation Yes
Occupied Bandwidth Yes
Dwell Time Yes
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1.4. Tested System Details
The types for all equipments, plus descriptions of all cables used in the tested system
(including inserted cards) are:
Product Manufacturer Model No. Serial No. Power Cord
1 |Speaker YAMADA N/A K9452068 Non-Shielded, 1.0m
2 |Speaker YAMADA N/A K9452068 -
3 |Speaker YAMADA N/A K9452068 --
4 |Speaker YAMADA N/A K9452068 --
1.5. Configuration of tested System

Connection Diagram

A B
D — i T
Speaker EUT Speaker Speaker Speaker
(4) (RX) (1 (2) (3)
Signal Cable Type Signal cable Description
A |Speaker Cable Non-Shielded, 1.2m
B |Speaker Cable Non-Shielded, 1.2m
C |[Speaker Cable Non-Shielded, 1.2m
D |Audio Cable Non-Shielded, 1.0m
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1.6. EUT Exercise Software

Setup the EUT and simulators as shown on 1.5.

Turn on the power of all equipment.

Connecting speakers to the receiver.

'The receiver will continue transmit signals to the transmitter.

|| WOWIN|-

Repeat the above procedure (4).
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1.7. Test Facility

Ambient conditions in the laboratory:

Iltems Test ltem Required (IEC 68-1) |Actual
Temperature (°C) 15-35 25
FCC PART 15 C 15.207
Humidity (%RH) . 25-75 50
Conducted Emission
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) 25-75 58
Peak Power Output (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) ) o 25-75 54
Radiated Emission (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) 25-75 50
Band Edge (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) 25-75 53
Channel Of Number (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) ) 25-75 54
Channel Separation (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 24
FCC PART 15 C 15.247
Humidity (%RH) 25-75 57
Occupied Bandwidth (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) ] 25-75 58
Dwell Time (FHSS)
Barometric pressure (mbar) 860 - 1060 950-1000
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QUieTeK Report No : 111202R-RFUSP43V01-A

Site Description: September 27, 2010 File on

Federal Communications Commission C
Laboratory Division

7435 Oakland Mills Road
Columbia, MD 21046
Registration Number: 365520

Accredited by TAF
Accreditation Number: 1313
Effective through: December 27, 2013

Accredited by NVLAP
NVLAP Lab Code: 200347-0
Effective through: September 30, 2011

NV(AD)

NVLAP Lab Code : 200347-0

Site Name: Quietek Corporation

Site Address: No.75-1, Wang-Yeh Valley, Yung-Hsing,
Chiung-Lin, Hsin-Chu County,
Taiwan, R.O.C.
TEL : 886-3-592-8858 / FAX : 886-3-592-8859
E-Mail : service@quietek.com
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2.2.

2.3.

2.4,

2.5.

2.6.

Peak Power Output

Test Equipment

The following test equipments are used during the test:

Peak Power / SR7

Instrument Manufacturer Model No. Serial No Next Cal. Date

Spectrum Analyzer |R&S FSP 100561 2012/01/16

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

Test Setup
RF Cable
EUT Spectrum
ﬂ:ﬂ Analyzer
SMA
Connecter

Test procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Limits

For frequency hopping systems operating in the 902-928 MHz band: 1 Watt for systems

employing at least 50 hopping channels; and, 0.25 Watts for systems employing less than 50

hopping channels.

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

channels, and all frequency hopping systems in the 5725-5850 MHz band: 1Watt. For all
other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 Watt.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009

Uncertainty

The measurement uncertainty is defined as * 1.27 dB.
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2.7. Test Result

Product Digital Wireless Microphone
Test Item Peak Power Output
Test Mode Mode 1: Receiver (TX)
Date of Test  |2011/06/27 I Test Site ISR7
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2408.0 6.54 1Watt= 30 dBm Pass
25 2440.5 6.33 1Watt= 30 dBm Pass
27 2475.5 5.97 1Watt= 30 dBm Pass
Channel 00
<%%> MARKER 1 *REW 2 MH= Mark=r 1 [T1 ]
Z.4075 GH= *WEW 10 MH= 5. 54 dEm
Re=f £1 dEm * Attt 20 dE *SWT 100 m= 2. 407500000 GH=

Offxret 1l 4E

EH
A

N
| [

L bbb g ol i Rt SN, NTETWIy Py
Canter Z_.408 GH= S MH=/ Span 50 MH=
Date=: 27.JUN_Z2011 14 - 04 : 12
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Channel 25
<% MARKER 1 *BPEW 2 MH= Marke=r 1 [T1 ]
Z2.4409 GH= *TEW 10 MH= 5. 22 4dFEm
Be=f 21l dEm Attt 20 d4dE “EWT 100 m= 2. 440200000 GH=s

Offret 1 4E

L

e
[N

L
LT rIEFITr T R S N TSR
Center Z.4405 GH= 5 MH=/ Span S50 MH=
Date=: ZT_JUN_Z011 14 :07: 22
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Channel 27
<%§> MARKER 1 *BPEW 2 MH= Marke=r 1 [T1 ]
Z2.4759 GH= *TEW 10 MH= £.97 4dEm
Be=f 21l dEm Attt 20 d4dE “EWT 100 m= Z.4T7T5200000 GH=

Offret 1 4E

L

‘\
[\

il
N

Center Z.4T755 GH= 5 MH=/ Span S50 MH=

Date: ET.JUN_Z011 14 :05:17
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Quielek

3. Conducted Emission

3.1. Test Equipment

The following test equipments are used during the test:

Conducted Emission / SR3

Instrument Manufacturer  |Model No. Serial No Next Cal.
LISN R&S ENV216 100096 2011/09/20
LISN R&S ESH3-25 836679/022 2012/02/10
Test Receiver R&S ESCS 30 825442/017 2012/01/16
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.
3.2. Test Setup
Shielding Room
= \ertical Reference Ground Plane Tost Recaiver
40 cem—| EEL] [l
EYl AE 51 0,0
IT | ]
&
‘ LISN | O AmN
_N__—
= Horizontal Ground Reference Plane <=
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3.3.

3.4.

3.5.

3.6.

Limits
FCC Part 15 Subpart C Paragraph 15.207 Limits (dBuV)
Frequency
QP AV
MHz
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

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

Test Procedure

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 9 kHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.207: 2009

Uncertainty

The measurement uncertainty is defined as £ 2.26 dB.
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3.7. Test Result

Site : SR3 Time : 2011/06/19 - 17:05
Limit : CISPR_B_00M_QP Margin : 10
Probe : SR3_LISN(16A) - Line1 Power : AC 120V/60Hz
EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)--2441MHz
B0.0 -
700
600 I
B 500 I
& 400-
E 200
00—
00—
50 10,600 aboa 50000
Frequency (MHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV) (dB) (dBuV)
1 0.177 9.605 31.660 41.265 -23.344 64.609] QUASIPEAK
2 0.177 9.605 16.620 26.225 -28.384 54.609 AVERAGE
3 0.240 9.592 31.100 40.692 -21.409 62.102| QUASIPEAK
4 0.240 9.592 18.230 27.822 -24.279 52.102 AVERAGE
5 0.318 9.583 34.160 43.743 -16.016 59.760| QUASIPEAK
6| * 0.318 9.583 25.700 35.283 -14.476 49.760 AVERAGE
7 0.490 9.648 26.760 36.408 -19.763 56.170| QUASIPEAK
8 0.490 9.648 20.680 30.328 -15.843 46.170 AVERAGE
9 0.759 9.800 24.640 34.439 -21.561 56.000f QUASIPEAK
10 0.759 9.800 21.680 31.479 -14.521 46.000 AVERAGE
1 1.908 9.888 20.660 30.548 -25.452 56.000f QUASIPEAK
12 1.908 9.888 13.330 23.218 -22.782 46.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." *" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Site : SR3 Time : 2011/06/19 - 17:08

Limit : CISPR_B_00M_QP Margin : 10

Probe : SR3_LISN(16A) - Line2 Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)--2441MHz

Level{iBu¥)

20.0—

00—

600 —

S0.0—

400 -

200

200 —

100 |

0.0

‘0.1'50

Frequency (hdHz)

10,000

20000 20000

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV) (dB) (dBuV)
1 0.181 9.626 38.490 48.116 -16.312 64.428| QUASIPEAK
2 0.181 9.626 21.740 31.366 -23.062 54.428 AVERAGE
3 0.314 9.610 34.960 44.570 -15.292 59.862| QUASIPEAK
4 0.314 9.610 22.860 32.470 -17.392 49.862 AVERAGE
5 0.611 9.726 24.760 34.487 -21.513 56.000f QUASIPEAK
6 0.611 9.726 17.720 27.447 -18.553 46.000 AVERAGE
7 1.220 9.857 18.810 28.667 -27.333 56.000f QUASIPEAK
8 1.220 9.857 14.960 24.817 -21.183 46.000 AVERAGE
9 2.759 9.950 17.700 27.650 -28.350 56.000f QUASIPEAK
10 2.759 9.950 12.000 21.950 -24.050 46.000 AVERAGE
1 4.068 10.049 14.950 24.999 -31.001 56.000f QUASIPEAK
12 4.068 10.049 8.620 18.669 -27.331 46.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.

2." *" means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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4. Radiated Emission

4.1.

Test Equipment

The following test equipments are used during the test:

Radiated Emission / CB1

Instrument Manufacturer Model No. Serial No Next Cal. Date
Bilog Antenna SCHAFFNER CBL6112B 2895 2011/08/14
Horn Antenna Schwarzback BBHA 9120D 743 2011/03/14
Pre-Amplifier MITEQ AMF-4D-005180-24-10P 888003 2011/12/03
Pre-Amplifier QuieTek AP-025C CHM-0706049 |2011/03/25
Spectrum Analyzer Agilent E4440A MY46187335 2012/01/14
Coaxial Cable Huber+Suhner AG |Sucoflex 102 25623/2 2011/04/07

Note:

4.2. Test Setup

Under 1GHz Test Setup:

e .
FRP Dome T
1mto4gm (Antenna Tower)
l Antennna
m—l_ EUT| s % | E—
[ 1 H A o
S0 et gm/1om——————» L
(Turntable) E _ —
‘== GroundPlane =mm
. FER [
Test Receiver I oyo| |Controlle 3

Above 1GHz Test Setup:

EUT

80em

—

1mtogm

| (AntennaTower)

l Antennna
* [

|
am —y . L—t+

o Pre-Amplifier
I | 00 |£ontrollﬂl>—

1. All equipments that need to calibrate are with calibration period of 1 year.

Page: 22 of 84




QUieTeK Report No : 111202R-RFUSP43V01-A

4.3. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency
uV/m dBuV/m
MHz
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

4.4, Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4:2009 on radiated measurement.

On any frequency or frequencies below or equal to 1000 MHz, the limits shown are based on
measuring equipment employing a quasi-peak detector function and on any frequency or
frequencies above 1000 MHz the radiated limits shown are based upon the use of
measurement instrumentation employing an average detector function. When average
radiated emission measurement are included emission measurement below 1000 MHz, there
also is a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.
The bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz is
1MHz.
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4.5, Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009

4.6. Uncertainty

The measurement uncertainty
30MHz~1GHz as +3.43dB

1GHz~26.5GHz as +3.65dB
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4.7. Test Result
Under 1GHz Spurious:

Site : CB1 Time : 2011/06/17 - 00:30

Limit: FCC_CLASS_B_03M_QP Margin : 6

Probe : CB1_FCC_EFS_30-1G(2010-12) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2441MHz

a0.0—

00—

a0 .0 —

S0.0

40.0——'

200

Level{iBu¥im)

200 —

100 |

0.0

30000 100000 200000 200000 400000 . IEEEQEES . 600,000 700.000 800000 200,000 1000000
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 38.083 -12.172 30.477 18.306 -21.694 40.000 QUASIPEAK
2| * 185.200 -15.115 48.764 33.649 -9.851 43.500 QUASIPEAK
3 356.567 -9.081 23.472 14.391 -31.609 46.000 QUASIPEAK
4 550.567 -5.424 24122 18.697 -27.303 46.000 QUASIPEAK
5 689.600 -4.577 23.301 18.723 -27.277 46.000 QUASIPEAK
6 936.950 -2.568 23.128 20.560 -25.440 46.000) QUASIPEAK
Note:

All Reading Levels are Quasi-Peak value.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2011/06/17 - 00:24

Limit: FCC_CLASS_B_03M_QP Margin : 6

Probe : CB1_FCC_EFS_30-1G(2010-12) - VERTICAL Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2441MHz

a0.0—

700
600 -
50.0-
00—
00—
0o

30000 100000 200000 200000 400000 . IEEEQEES . 600,000 700.000 800000 200,000 1000000

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)

11 38.083 -12.172 38.769 26.598 -13.402 40.000 QUASIPEAK

2 165.800 -14.560 30.112 15.552 -27.948 43.500 QUASIPEAK

3 314.533 -10.263 23.878 13.615 -32.385 46.000] QUASIPEAK

4 439.017 -7.139 23.467 16.328 -29.672 46.000 QUASIPEAK

5 673.433 -4.642 23.555 18.914 -27.086 46.000 QUASIPEAK

6 925.633 -2.673 23.120 20.447 -25.553 46.000) QUASIPEAK

Note:

All Reading Levels are Quasi-Peak value.

“ox

, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
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Above 1GHz Spurious:

Site : CB1

Time : 2011/02/21 - 09:59

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000 2000.000

000000 4000000

5000000

6000000 7000000

8000.000

Frequency (hdHz)

ooo0O00  10000.000

11000000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 4815.120 -1.522 53.701 52.179 -21.821 74.000 54.000 PEAK
2| *| 7225570 4.739 50.810 55.548 -18.452 74.000 54.000 PEAK
3 9630.800 7.439 45.060 52.499 -21.501 74.000 54.000 PEAK
4 12041.600 10.224 38.790 49.013 -24.987 74.000 54.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 09:59

Limit : FCC_SpartC_15.247_H_03M_AV Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2408
B0.0 -
700
600 -
50.0-
00—
00—
0o
10000000 20000000 3000000 4000000  5000.000 6UUUI'UUUqu12§E;D(EﬁHz) 8000000 9000000 10000000 11000000 12000000  13000.00
Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 = 7225.000 4,737 44.860 49.597 -4.403 74.000 54.000, AVERAGE

Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as
necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit
of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:11

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000 2000.000 3000000 4000000  5000.000

&000.000

7000000 S000000 9000000  10000.000

Frequency (hdHz)

11000000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 = 4816.900 -1.518 61.340 59.822 -14.178 74.000 54.000 PEAK
2 7225.280 4.738 54.837 59.575 -14.425 74.000 54.000 PEAK
3 9632.900 7.442 48.400 55.842 -18.158 74.000 54.000 PEAK
4 12040.700 10.223 39.280 49.503 -24.497 74.000 54.000 PEAK
Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as
necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“ox

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit

of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:11

Limit : FCC_SpartC_15.247_H_03M_AV Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

20.0—

00—

600 —

S0.0—

400 -

Level{iBu¥im)

200

200 —

100 |

0.0

7000000 s000.000

Frequency (hdHz)

1000000 2000000 3000000 4000000  5000.000  6000.000

o000 000

10000000

11000.000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor Level Level (dB) Limit Limit Type
(dB) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 4816.000 -1.520 52.333 50.813 -3.187 74.000 54.000, AVERAGE
2 7225.080 4737 44.846 49.584 -4.416 74.000 54.000, AVERAGE
3 9632.900 7.442 42.300 49.742 -4.258 74.000 54.000) AVERAGE
Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as
necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“oxn

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit

of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:26

Limit : FCC_SpartC_15.247_H_03M_PK

Margin

16

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2440.5

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000

2000000

3000 000

4000 000

5000000

&000.000

7000000
Frequency (hdHz)

8000.000

o000 000

10000000

11000000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 4880.220 -1.381 53.634 52.253 -21.747 74.000 54.000 PEAK
2| *|  7322.900 4.917 49.840 54.757 -19.243 74.000 54.000 PEAK
3 9759.300 7.626 42.720 50.346 -23.654 74.000 54.000 PEAK
4 12203.700 10.239 39.250 49.489 -24.511 74.000 54.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:26

Limit : FCC_SpartC_15.247_H_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2440.5

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000

7000000  S000000  S0O0O00 10000000 11000000 12000000 1300000

Frequency (hdHz)

2000000 3000000 4000000 5000000 6000000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 = 7322.500 4.916 43.740 48.656 -5.344 74.000 54.000, AVERAGE

Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as
necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit
of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:35

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2440.5

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000 2000.000 3000000 4000000  5000.000

&000.000

7000000  S000000  S0O0O00 10000000 11000000 12000000 1300000

Frequency (hdHz)

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 = 4880.020 -1.382 61.131 59.749 -14.251 74.000 54.000 PEAK
2 7320.020 4912 53.129 58.041 -15.959 74.000 54.000 PEAK
3 9763.900 7.633 48.150 55.783 -18.217 74.000 54.000 PEAK
4 12203.500 10.239 39.420 49.659 -24.341 74.000 54.000 PEAK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

o0k wN

of average detection.

The average measurement was not performed when the peak measured data under the limit

7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:36

Limit : FCC_SpartC_15.247_H_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2440.5

20.0—

00—

600 —

S0.0—

Level{iBu¥im)

200

200 —

100 |

0.0

400 -

1000000

2000000

7000000 S000000  SO0O0O00 10000000 11000000 12000000 1300000

Frequency (hdHz)

soo0o00 4000000 5000000 6000000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1| *|  4880.980 -1.379 51.884 50.505 -3.495 74.000 54.000 PEAK
2 7322.640 4.916 43.330 48.246 -5.754 74.000 54.000 PEAK
3 9762.900 7.631 40.460 48.091 -5.909 74.000 54.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 10:57

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2475.5

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000

7000000  S000000  S0O0O00 10000000 11000000 12000000 1300000

Frequency (hdHz)

2000000 3000000 4000000 5000000 6000000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 4949.880 -1.231 52.035 50.804 -23.196 74.000 54.000 PEAK
2| *| 7425.500 5.105 47.660 52.765 -21.235 74.000 54.000 PEAK
3 9902.600 7.834 41.260 49.094 -24.906 74.000 54.000 PEAK
4 12376.800 10.256 40.440 50.697 -23.303 74.000 54.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 11:09

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2475.5

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000 2000.000

3000 000

4000 000

5000000

&000.000

7000000

8000.000

Frequency (hdHz)

o000 000

10000000

11000000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 = 4951.980 -1.226 59.383 58.157 -15.843 74.000 54.000 PEAK
2 7425.100 5.104 50.539 55.643 -18.357 74.000 54.000 PEAK
3 9903.700 7.836 46.390 54.226 -19.774 74.000 54.000 PEAK
4 12378.300 10.257 39.550 49.807 -24.193 74.000 54.000 PEAK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

o0k wN

of average detection.

The average measurement was not performed when the peak measured data under the limit

7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/21 - 11:10

Limit : FCC_SpartC_15.247_H_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2475.5

a0.0—

00—

a0 .0 —

S0.0

Level{iBu¥im)

200 —
100 |

0ol
1000.000

400 —

200

2000000

3000 000

4000 000

5000000

6000000 7000000

8000.000

Frequency (hdHz)

o000 000

10000000

11000000

12000 000

1300000

Frequency Correct Reading Measure Margin Peak Average Detector
(MHz) Factor (dB) Level Level (dB) Limit Limit Type
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11 4950.980 -1.228 51.799 50.571 -3.429 74.000 54.000, AVERAGE
2 7427.640 5.109 40.542 45.651 -8.349 74.000 54.000, AVERAGE
3 9903.000 7.835 38.700 46.535 -7.465 74.000 54.000) AVERAGE
Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as
necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“oxn

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit
of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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5.

5.2.

RF Conducted Emission

Test Equipment

The following test equipments are used during the test:

RF Antenna Conducted Test / SR7

Instrument

Manufacturer

Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

R&S

FSP

100561

2012/01/16

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

RF Conducted Measurement:

Spectrum Analyzer

o

o0=

EUT

Non-Conducted

Table

= (round Reference Plang ==
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5.3.

5.4.

5.5.

Limits

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

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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5.6. Test Result
Product Digital Wireless Microphone
Test Item RF Conducted Emissions
Test Mode Mode 1: Receiver (TX)
Date of Test  |2011/02/18 I Test Site ISR7
Frequency Measure Level Required Limit
Channel No. Result
(MHz) (dBc) (dBc)
00 2408.0 59.33 =20 Pass
27 2475.5 59.32 =20 Pass
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

E—" 50 Q | | | AC | SENSE:INT| | M\ BLIGN OFF |ID:44:46 AMFeb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE|1 23 45 6 BW
5 = — Trig:Free Run TPE | M Wol'ohfnbide
1 t: RF PHO: Fast )
ey IFGaindlow * #Atten: 30 dB REPF R NN Res BW
100 kHz
Ref Offset 4.2 dB AMkr1 8.12 MHZ{}, Man
10 dBidiv__Ref 24.20 dBm 59.33 dB
og
142 %1;_\2 k| Video BW
100 kHz
et Yl Auto Man
-5.80
- VBW:3dB RBW
-258 1.0
-35.5 Pt Auto Man
458 — |
N/ R et o w2 4] Span:3dB RBW
558 >,'\< 5 106
-65.8 Auto Man
Center 2.40800 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlb
MRMODE[TRC 5] X | Y | FONCTION | FUNCTIONWIDTH| _FUNCTIONVALUE [Gaussian,3 dB]
A2 [ 1] f (A 8.12 MHz/| (A) 59.33 dB
2l F [1[f 2.400 00 GHz £54.92 dBm
3
4
5
6
7
8
9
10
1
12
MSG sTaTus g Align Now, All required

Page: 42 of 84




QUieTeK Report No : 111202R-RFUSP43V01-A

Channel 27

Il Agilent Spectrum Analyzer - Swept SA

E". 50 Q | | | AC | SENSE:INT| | M\ BLIGN OFF |ID:43:41 AMFeb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE|[1 23 45 6 BW
5 = — Trig:Free Run TPE | M Wol'ohfnbide
1 t: RF PNO: Fast ()
ey IFGaindlow * #Atten: 30 dB REPF R NN Res BW
100 kHz
Ref Offset 4.2 dB AMkr1 -7.86 MHZ|, Man
10 dBidiv__Ref 24.20 dBm 59.32 dB
og
142 |b1A2 & Video BW
100 kHz
4.20 T Auto Man
580 : .
P VBW:3dB RBW,
258 \ _. .-’\ b in
58 Do Auto Man
-458 e = I
s L AR SN b e a0 A Span:3dB RBW
55,9 st 2 = s /'\é[ : 106
-B5.8 Auto Man
Center 2.47550 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlb
GR[MODE[TRClsc] X | v | FUNCTON | FUNCTIONWIDTH] _ FUNCTIONVALUE [Gaussian,3 dB]
A2 [ 1] f (A -7.86 MHz | (A) 59.32 dB
2 F [1[f 248350 GHz 54,97 dBm
3
4
5
6
7
8
9
10
1
12
T
fuse sTaTus g Align Now, All required
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Channel 00 (30M~1G)

1 Agilent Spectrum Analyzer - Swept SA

LXi 50 Q [ | | AL | SENSE:NT| | A\ALIGN OFF |10:48:05 AM Feb 18, 2011
RBW 100 kHz ‘ Avg Type: Log-Pwr TRACE|1 23456 BW
= T — Trig:Free Run TYPE |1 Wittt
Input: RF ul;-'gngLa:‘t" ) 4Asten: 30 dB DETIP P NMNNN
Ref Offset 4.2 dB Mkr1 987.39 MHz |, .,
Jogeici__Ref 24.20 dBm -50.74 dBm
*
e Auto
4.20
VBW.:3dB RBW|
1.0
5.80 Auto Man
#15:8 Span:3dBRBW||
106
258 Auto Man
3608 RBW Control
[Gaussian,-3 dB]
-45.8
55,8 by At Pt e il
B5.8
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)
= sTaTus €3 Align Now, All required

Channel 00 (1G~8G)

1 Agilent Spectrum Analyzer - Swept SA

LXi 50 Q [ | | AL | SENSE:NT| | A\ALIGN OFF [10:51:15 M Feb 18, 2011
RBW 100 kHz ‘ Avg Type: Log-Pwr TRACE[1 23456 BW
= T — Trig:Free Run TYPE |1 Wittt
I it: RF PNO: Fast )
i ||:Gain;|_aow ™ iAtten: 30 dB perlP ENNNN Res BW
100 kHz
Ref Offset 4.2 dB Mkr2 6.299 GHz|l, ., Man
1o gmiare _Rer 24.20 dBm -45.80 dBm
142 1 & Video BW|
100 kHz
el Auto Man
-5.80
o 1 VBW:3dB RBW
258 - 1.0
38 Auto Man
438 N i T i ln MO | Y e 4l
25 g oot A N B s i A sttt Span:3dB RBWI
106
5.8 Auto Man
Start 1.000 GHz Stop 8.000 GHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlb
T < [ v [ FONCIoN | [Gaussian, 3/dB]
N f 2.407 GHz 5.76 dBm
N f 6.299 GHz -45.80 dBm
3
4
5
]
7
8
9
10
11
12
= sTaTus €3 Align Now, All required
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71 Agilent Spectrum Analyzer - Swept SA
S0Q

Channel 00 (8G~16G)

MALIGN OFF 10:52:02 &M Feb 18, 2011

| SENSE:INT]

| AC

[)
REW 100

71 Agilent Spectrum Analyzer - Swept SA

kHz ‘ Avg Type: Log-Pwr TRACE[1 23456
T 7 — Trig:Fi R TYPE | M Wittt
Tnput: RF |Eg2i}.ff:\lu ] #::en:r;g dg“ DETIP P RN M
Ref Offset 4.2 dB Mkr1 15.016 GHz
10 dBiciv__Ref 24.20 dBm -45.69 dBm
* Video BW|
100 kHz
142 Auto Man
4.20
VBW:3dB RBW|
10
580 Auto Man
el 5 Span:3dB RBW(|
106
058 Auto Man
3 RBW Control
[Gaussian,-3 dB]
-45.8
| i 1 1 | i L o)
SR L R bt B i Wdntstpd.
558 e
5.8
Start 8.000 GHz Stop 16.000 GHz
#Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)
MsG sTATuSIGAIign Now, All required

Channel 00 (16G~25G)

MALIGN OFF 10:52:50 AM Feb 18, 2011

Xt S0Q | AL | SENSE:INT
RBW 100 kHz | Avg Type: Log-Pwr TRACE|] 23456
z 7 =~ Trig:Free Run THPE| M Wilifhinhinhit
MRUGRE  ENOCEe ol Ghitan: 30 B et LN
Hei e SaB Mkr1 24.901 GHz
10 dBiciv__Ref 24.20 dBm -38.34 dBm
* Video BW|
100 kHz
142 Auto Man|
4.20
VBW:3dB RBW|
10
580 Auto Man
el 5 Span:3dB RBW(|
106
058 Auto Man
3 RBW Control
[Gaussian,-3 dB]
-45.8 [ T R T o -,‘agf\p. ¥ ‘ T P
it el [ R
5.8
5.8
Start 16.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)
MsG sTATuSIGAIign Now, All required
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Channel 27 (30M~1G)

1 Agilent Spectrum Analyzer - Swept SA

| AL | SENSE:NT| | A\ALIGN OFF |10:56:54 AM Feb 18, 2011

‘ Avg Type: Log-Pwr TRACE|1 23456 BW
g % > Trig:Free Run TFE |11 Wikt
Input: RF ul;-'gngLa:‘t" ) 4Asten: 30 dB DETIP P NMNNN
Ref Offset 4.2 dB Mkr1 910.76 MHz{|, |
1o gmiare _Rer 24.20 dBm -50.70 dBm
14.2 *
el Auto
-5.80
o VBW:3dB RBW
258 1.0
38 Auto Man
-458
S bbb i s ekt L ettt Span:3dB RBW||
3 106
E5.8 Auto Man
Start 30.0 MHz Stop 1.0000 GHz,
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Control
| [Gaussian,-3 dB]
910.76 MHz 50.70 dlBm

sTaTus g Align Now, All required

Channel 27 (1G~8G)

| AL | SENSE:NT| | A\ALIGN OFF |10:55:53 AM Feb 18, 2011

X
RBW 100 kHz ‘ Avg Type: Log-Pwr TRACE[1 23456 BW
= T — Trig:Free Run TYPE |1 Wittt
NPUERE BN e ien 50 B BTN Res BW
Mkr2 6.530 GHZ AL
Ref Offset 4.2 dB & Auto Man
1o gmiare _Rer 24.20 dBm -45.92 dBm
142 1 & Video BW|
100 kHz
el Auto Man|
-5.80
o VBW:3dB RBW
258 1.0
38 2 Auto Man
-458 Ton i TPy 5
5 Pt ek T s ks Span:3dB RBW||
106
5.8 Auto Man
Start 1.000 GHz Stop 8.000 GHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Control

NI[1]|f

o v [ FUNCTION ]
2477 GHz

[Gaussian,-3 dB]

5.46 dBm

NJ]1|Ff

B

6.530 GHz

-45.92 dBm

sTaTus g Align Now, All required
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Channel 27 (8G~16G)

71 Agilent Spectrum Analyzer - Swept SA
S0Q

SENSE:INT) MALIGN OFF

AC

10:54:40 &M Feb 18, 2011

[)
REW 100

TRACE1 2345 6

kHz ‘ Avg Type: Log-Pwr
z 7 =~ Trig:Free Run TYPE|IM
MRUGRE  ENOCEe ol Ghitan: 30 B et LN
Hei e SaB Mkr1 14.248 GHz
10 dBiciv__Ref 24.20 dBm -46.53 dBm
* Video BW|
100 kHz
142 Auto Man
4.20
VBW:3dB RBW|
10
580 Auto Man
el 5 Span:3dB RBW(|
106
058 Auto Man
3 RBW Control
[Gaussian,-3 dB]
-45.8 = e
4“&’%»&* Al “\é‘i-}é-‘-‘i?;ﬁ"&‘}" vk h‘cl.:\i*f‘#"%_ b,
-55.8
£5.8
Start 8.000 GHz Stop 16.000 GHz
#Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)
MsG sTATuSIGAIign Now, All required

Channel 27 (16G~25G)

71 Agilent Spectrum Analyzer - Swept SA

X i) | ac | SENSENNT MALIGH OFF  |1053:54 AM Feh 18, 2011
RBW 100 kHz Avg Type: Log-Pwr TRACE|1 23456
T 7 — Trig:Fi R TYPE | M Wittt
Tnput: RF |Eg2i}.ff:\lu ] #::en:r;g dg“ DETIP P RN M
Hei e SaB Mkr1 24.883 GHz
10 dBiciv__Ref 24.20 dBm -39.02 dBm
* Video BW|
100 kHz
142 Auto Man
420
VBW:3dB RBW|
1.0
580 Auto Man
el 5 Span:3dB RBW(|
106
058 Auto Man
edod ‘ RBW Control
| [Gaussian,3 dB]
458 _ o N —— P oo
c;:.;'ﬂ,‘rfféljff TRTRNET, *Eié“’%‘eai:‘fyﬁf T PETPT R, O T i
-55.8
5.8
Start 16.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBWN --- #Sweep 200 ms (1001 pts)
MsG STATUSIGAIign Now, All required
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6. Band Edge
6.1. Test Equipment
The following test equipments are used during the test:

Band Edge / CB1

Instrument Manufacturer Model No. Serial No Next Cal. Date
Horn Antenna Schwarzback BBHA9120D (743 2011/03/14
Spectrum Analyzer |Agilent E4440A MY46187335 |2012/01/14
Coaxial Cable Huber+Suhner AG |Sucoflex 102 |25623/2 2011/04/07

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

6.2. Test Setup

RF Radiated Measurement:

............. -
FRP Dome T ""
Imtogm | (Antenna Tower)
l Antennna
EUT

“==p  GroundPlane wmslen Pre-Amplifier
Spectrum Analyzer| | gg [ | [Controlied
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6.3.

6.4.

6.5.

6.6.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be

attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground.
The turn table can rotate 360 degrees to determine the position of the maximum
emission level. The EUT was positioned such that the distance from antenna to the EUT
was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the
maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order
to find the maximum emission, all of the interface cables must be manipulated according
to ANSI C63.4:2009 on radiated measurement.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009

Uncertainty

The measurement uncertainty
+ 3.9 dB above 1GHz
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6.7. Test Result

Site : CB1 Time : 2011/02/25 - 17:14

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2408

Q0.0 —

20.0 |
~
F0.0 | /I \
E G000
é, it Tt g A A A Lt A e A ¥V Mo e At b s S
g 50.0 -
40.0 |
20.0 |
ZUZED;'.DDD 2320000 2330000 23740000 2350 000 2360000 2370000 2380 000 2390 000 2400 000 ' 2415000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 27.265 25.001 52.266 -21.734 74.000 PEAK
2| * 2315.890 27.290 26.812 54.102 -19.898 74.000 PEAK
3 2390.000 27.600 24.570 52.170 -21.830 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/25 - 17:19

Limit : FCC_SpartC_15.209_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

Q0.0 —

20.0 |
F0.0 | m
E G000
% 500 [ th “LWWM
40.0 |
20.0 |
ZUZED;'.DDD 2320000 2330000 23740000 2350 000 2360000 2370000 2380 000 2390 000 2400 000 ' 2415000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 27.265 24.033 51.298 -22.702 74.000 PEAK
2| * 2327.550 27.339 26.582 53.921 -20.079 74.000 PEAK
3 2390.000 27.600 23.801 51.401 -22.599 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/25 - 17:16

Limit : FCC_SpartC_15.209_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

Q0.0 —

200

00—

60.0—

S0.0—

Level{iBu¥im)

400 —

200

200 -

.
J

2305000

2320 000

2330000

2340000

2350 000

2360.000 2370000

Frequency (hdHz)

2280 000

2390.000

2400 000

' 2415000

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 27.265 13.823 41.088 -12.912 54.000 AVERAGE
2 2315.890 27.290 13.796 41.086 -12.914 54.000 AVERAGE
3 * 2390.000 27.600 13.768 41.368 -12.632 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/25 - 17:22

Limit : FCC_SpartC_15.209_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2408

Q0.0 —

200

00—

Level{iBu¥im)

400 —

200

2001
2305.000

60.0—

S0.0—

[
J N

2320 000

2330000

2340000

2350 000

2360.000

2370000

Frequency (hdHz)

2280 000

2390.000

2400 000

' 2415000

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 27.265 13.826 41.091 -12.909 54.000 AVERAGE
2 2327.550 27.339 13.822 41.161 -12.839 54.000 AVERAGE
3 * 2390.000 27.600 13.803 41.403 -12.597 54.000 AVERAGE
Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as

necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“oxn

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit

of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/25 - 17:29

Limit : FCC_SpartC_15.209_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2475.5

Q0.0 —

200

00—

60.0—

S0.0—

Level{iBu¥im)

400 —

200

200 -

2470000 2472500 2475000 2477500 2480.000

3482500 2485000 2487.500 Z490.000 2492500 2495000 2497500 2500000 2502500 2505000
Frequency (hdHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 27.991 23.710 51.701 -22.299 74.000 PEAK
2| * 2491.910 28.026 25.472 53.498 -20.502 74.000 PEAK
3 2500.000 28.057 22.815 50.872 -23.128 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1

Time : 2011/02/25 - 17:33

Limit : FCC_SpartC_15.209_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL

Power : AC 120V/60Hz

EUT : Digital Wireless Microphone

Note : Mode 1: Receiver (TX)-2475.5

Q0.0 —

200

00—

Level{iBu¥im)

400 —

200

200
2470000 2472500 2475000 2477500 2480.000

60.0—

S0.0—

3482500 2485000 2487.500 Z490.000 2492500 2495000 2497500 2500000 2502500 2505000
Frequency (hdHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 27.991 23.727 51.718 -22.282 74.000 PEAK
2| * 2492.015 28.026 25.755 53.782 -20.218 74.000 PEAK
3 2500.000 28.057 23.591 51.648 -22.352 74.000 PEAK
Note:

o0k wN

All readings above 1GHz are performed with peak and/or average measurements as

necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“oxn

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit

of average detection.

The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2011/02/25 - 17:29

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2475.5

Q0.0 —

20.0 |
700 |
E G000
% S50.0 - / \
40.0 |
0.0 |
Euzf?ﬁ'.uuu 2472500 2475000 2477.500 2480000 2482500 2485000 24837.500 2490000 2492.500 2495000 2497.500 2500000 2502.500 2505.000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 27.991 13.802 41.793 -12.207 54.000 AVERAGE
2 2491.910 28.026 13.740 41.766 -12.234 54.000 AVERAGE
3 ¢ 2500.000 28.057 13.761 41.818 -12.182 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2011/02/25 - 17:33

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL Power : AC 120V/60Hz

EUT : Digital Wireless Microphone Note : Mode 1: Receiver (TX)-2475.5

Q0.0 —

20.0 |
700 |
% S50.0 - / \
40.0 |
0.0 |
Euzf?ﬁ'.uuu 2472500 2475000 2477.500 2480000 2482500 2485000 24837.500 2490000 2492.500 2495000 2497.500 2500000 2502.500 2505.000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 27.991 13.793 41.784 -12.216 54.000 AVERAGE
2 2492.015 28.026 13.742 41.769 -12.231 54.000 AVERAGE
3 ¢ 2500.000 28.057 13.766 41.823 12177 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit
of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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7.2

Number of hopping frequency

Test Equipment

The following test equipments are used during the test:

Number Of Hopping Frequency / SR7

Instrument

Manufacturer |Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

R&S FSP

100561

2012/01/16

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

Spectrum Analyzer

Zonm—

o0 e

EUT

Non-Conducted
Table

= (round Reference Plang ==
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7.3.

7.4.

7.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 2400-2483.5 MHz bands, which use fewer
than 75 hopping frequencies, may employ intelligent hopping techniques to avoid interference
to other transmissions. Frequency hopping systems may avoid or suppress transmissions on
a particular hopping frequency provided that a minimum of 15 non-overlapping channels are
used.

For frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = the frequency band of operation

RBW = 1% of the span, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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7.6. Test Result

Product Digital Wireless Microphone
Test Item Number of hopping frequency
Test Mode Mode 1: Receiver (TX)
Date of Test  |2011/02/18 I Test Site ISR7
Frequency Range Measure Level Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2408-2475.5 28 =15 Pass

2407~2442MHz
@ *REW 100 kH=
*WEW 1 MH=

Ref 24 .2 dEm * Attt 20 dE *EWT 100 m=

D Efmmt r AE: .

BR UM, AL AR g N |
W WY T W VRS

Ztart Z.407 GH=x 2.5 MH=z/ Ztop Z.442 CGH=

Date: 14. f=b . 2011 1ll:22:49
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2442~2475.5MHz

@} *REW 100 kKH=
*UEW 1 MH=

REef Z4 .z dEm *Att 20 dE *3WT 100 m=

[mliE F - "y -\ =E:

=

ﬁﬂaﬂkﬂkﬁ\mmﬂ&ﬁ&&m&
VITW W W W W W W W]

Jtart EZ.44Z2 GH= 2.4 MH=z/ Stop Z.476 FH=

Date=: 14. f=ab . 2011 11-=2=2:-4=2
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8.2.

8.3.

8.4.

8.5.

Carrier Frequency Separation
Test Equipment

The following test equipment are used during the test:

Carrier Frequency Separation / SR7

Instrument Manufacturer |Model No. Serial No Next Cal. Date

Spectrum Analyzer R&S FSP 100561 2012/01/16
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup
Spectrum Analyzer
ml—
oo = EUT
I ]
Non-Conducted
Table

= Ground Reference Plane <=

Limits

For frequency hopping systems shall have hopping channel carrier frequencies separated by
a minimum of 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever
is greater.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = wide enough to capture the peaks of two adjacent channels
Resolution Bandwidth (RBW) = 1% of the span, VBW = RBW
Sweep = auto, Detector function = peak, Trace = max hold

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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8.6. Test Result
Product Digital Wireless Microphone
Test Item Carrier Frequency Separation
Test Mode Mode 1: Receiver (TX)
Date of Test  |2011/02/18 I Test Site ISR7
Frequency Measure Level Limit
Channel No. Result
(MHZz) (kHz) (kHz)
00 2408.0 2500 = 1686 Pass
25 2440.5 2500 = 1686 Pass
27 2475.5 2500 = 1686 Pass
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

E—' S0 9 | | | AT | SENSE:INT| | M\ ALIGH OFF |1D:DQ:35 AMFeb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE(1 23456 BW
input RE__PNO: Far 0 1rg:Free Run U (MM
IEGain:Low #Atten: 30 dB = Res BW
Mkr22.41062GHZ[, ., '®7
10 dBidiv__Ref 20.00 dBm 0.20 dBm —
og
100 1 ) Video BW
0.0 9 ¢ 300 kHz
| I | N | R | S S Pl o]
100 Lol B ad N o Man
200 s VBW:3dB RBW
300 ST :“‘\_ aad Y / N A b\ N 10
: T o Y V] :
400 s of N o \vf/J \\ Auto Man
e St ¥ V ey e
so TN fr"\k.”v// ! o L |
0.0 o b St ™0 Span;3da AW
i 106
700 Auto Man
Center 2.408000 GHz
Res BW 100 kHz #VBW --- RBW Controlb

WREMODEL TR 0] X [ v | FURCION
N |1]|f 2408 12 GHz 0.43 dBm
N|2]|f 241062 GHz 0.20 dBm

[Gaussian,-3 dB]

sTaTus g Align Now, All required
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Channel 25

Il Agilent Spectrum Analyzer - Swept SA

:_r' S0 9 | | | AT SENSE:INT| | M\ ALIGH OFF |ID:22:14 AMFeb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE[1 23456 BW
Input RE__PNO: Far 5 1rg:FreeRun D [
IFGain:Low #Atten: 30 dB el AR Res BW
Mkr2 2443 12GH7[, ., '“p2
10dB/div_Ref 20.00 dBm 0.35 dBm =
10.0 1 2 Video BW
0.00 <>I ’ 300 kHz
3 Wt i ,_,_..,..__\\\‘ \,l"\a‘f" ] Auto M
0.0 ad RN
20D / % VBW:3dB RBW
300 A, Vil / LB v\ faYana . 10
¥ P r % -
400 P PN, M"A\,J’[f Auto Man
-50.0 b W :‘°"":n . .-:q s .-"II. = ffﬂhf/ ."'\\,. Y _=\:,\ I
| : an:
O - i “"|| span:3dBRBW
' 106
700 Auto Man
Center 2.440500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW --- #Sweep 100 ms (1001 pts)]| RBW Controlb

2,440 62 GHz

0.35 dBm

X [ v T i

FUMCTION WALUE

—ty [~y

244312 GHz

0.35 dBm

[Gaussian,-3 dB]

sTaTus g Align Now, All required
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Channel 27

Il Agilent Spectrum Analyzer - Swept SA

:_5" 50 Q | | | AC | SEMSEINT| | M\ BLIGN OFF |10:24:47 AM Feb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE[1 23456 BW
input RE__PNO: Far 0 1rg:Free Run U (MM
IFGain:Low #Atten: 30 dB = Res BW
Mkr2 2473 13 GHE[, ,, "
10dB/div_Ref 20.00 dBm 0.96 dBm i
100 2 1 Video BW
0.00 L4 <> 300 kHz
% T LSS oy —— Auto m
pi= - e \\\
200
VBW:3dB RBW
500 f”f\'\.\‘ / . \\/f‘” i ) "'“‘\.. 1.0
-40.0 f/ s L N _ \\ ‘_‘/"\\ e Auto Man
00 f—— \..,.-m_\_ :_,;-- w \ "\V ity Y caii - |
I \hmw,m,ﬂ,n el | Span:3dB RBW
' 106
700 Auto Man
Center 2.475500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW --- #Sweep 100 ms (1001 pts)]| RBW Controlb

X [ v T i

2.475 63 GHz 1.04 dBm

FUMCTION WALUE

—ty [~y

247313 GHz 0.96 dBm

[Gaussian,-3 dB]

sTaTus g Align Now, All required
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9. Occupied Bandwidth

9.1. Test Equipment

The following test equipment are used during the test:

Occupied Bandwidth / SR7

Instrument

Manufacturer |Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

R&S FSP

100561

2012/01/16

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

9.2. Test Setup

Spectrum Analyzer

o L
T oo= EUT

Non-Conducted
Table

= (round Reference Plang ==
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9.3. Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 5725-5850 MHz bands. The maximum 20 dB
bandwidth of the hopping channel is 1 MHz.

For 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.

9.4. Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

The EUT should be transmitting at its maximum data rate.

9.5. Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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9.6. Test Result
Product Digital Wireless Microphone
Test Item Occupied Bandwidth
Test Mode Mode 1: Receiver (TX)
Date of Test  |2011/02/18 I Test Site ISR7
Frequency Measure Level Limit
Channel No.
(MHz) (MHz) (MHz)
00 2408.0 2.53 -
25 2440.5 2.52 -
27 2475.5 2.52 --
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

LXI 50 Q | | | AC | SEMSEINT| | M\ BLIGN OFF |10:34:04 AM Feb 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE(1 23456 BW
5 = — Trig:Free Run TPE | M Wol'ohfnbide
1 t: RF PHO: Fast )
ey IFGainlow © #Atten: 30 dB pegP RN Res BW
Mkr3 2.409 24 GHZ 100 kE
Ref Offset4.2 dB % Auto Man
10 dBidiv__Ref 24.20 dBm -17.66 dBm
og
142 >2 * | Video BW
100 kHz
el o s Auto Man
50 o
™ L
158 <> ’3 -15 53 oBm|
i | VBW:3dB RBW
'258 .:f “.II:I:' Ly, 1 0
A5 J Auto Man
458 ] : = I
Y TP W T Ll e BTV SVPRTPRTN W Span:3dB RBW
106
-B5.8 Auto Man
Center 2.40800 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlp
WA MODE| TR 0] . X | v | FUNCTION | FUNCTIONWIDTH] _ FUNCTION VALLE [Gaussian,3 dB]
N [1]f 2.406 71 GHz -16.28 dBm
N {1]f 2.408 14 GHz 4.31 dBm
N |1]|f 2.409 24 GHz -17.66 dBm

sTaTUS (g3 Align Now, All required
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Channel 25

Il Agilent Spectrum Analyzer - Swept SA
X 50 & | | | AT | SEMSEINT| | M ALIGN CFF |10:35:44 AM Feb 18, 2011

W 100 kHz | Avg Type: Log-Pwr TRACE|[1 23 45 6 BW
5 = — Trig:Free Run TPE | M Wol'ohfnbide
Input: RE__ PNO: Fast )
ey IFGainlow © #Atten: 30 dB pegP RN Res BW
Mkr3 2.441 74 GHZ i
Ref Offset4.2 dB % Auto Man
10 dBidiv__Ref 24.20 dBm -17.26 dBm
og
142 5 & Video BW
wor > 100 kHz
’ Auto Man
-5.80 4
1 43
458 <> . -15.90 dEm|
' VBW:3dB RBW
258 Ay e 10
6 |t [N Auto Man
tog=) AN LS8 FURTRTLOR P }"*"-’--m el W """'*--:i“‘?wf.-_._ Bt oy Pt span:SdB RBW
' : 106
-B5.8 Auto Man
Center 2.44050 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlb
00 X T v | FUKCTON [ FUNCTIONWD | | [Gaussian,3 dB]
N [1]f 2.43922 GHz -16.21 dBm
Ilﬁzi N [1]f 2.440 62 GHz 410 dBm
N [1]f 2.44174 GHz 17.26 dBm
4
5
6
7
8
9
10
1
12
T
fuse sTaTus g Align Now, All required
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Channel 27

Il Agilent Spectrum Analyzer - Swept SA

1! S0 | | | aC | SEMSEINT| | ALUGNOFF  [10:37:00AM Feh 18,2011
,R_BW 100 kHz | Avg Type: Log-Pwr TRACE[1 23456 BW
5 3 = Trig:Free Run TPE | I bolfobiedef
Input RE__PNO: Fast (50
e IFGain:Low ~ #Atten: 30 dB Bl NN Res BW
100 kHz
Ref Offset 4.2 dB Mkr3 2.476 74 GHz)|, Man
10 dBidiv__Ref 24.20 dBm -16.62 dBm
og
142 >2 % | Video BW
100 kHz
20 Auto Man
-580 o “—3
158 <> . -15.51 cBm|
i i L VBW:3dB RBW
258 A VA 10
58 : | u } . Auto Man
r] ST T e AWADAN e S T i W TV T IO T Span:3dB RBW
' ; 106
-65.8 Auto Man
Center 2.47550 GHz Span 20.00 MHZ
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]] RBW Controlb
MREJMODEI TRC[SCLl X | v | FUNCTION | FUNCTIONWIDTH FUNCTION VALLIE [Gaussian,3 dB]
N [1]|f 2.474 22 GHz -15.90 dBm
N |1]|f 2.475 62 GHz 4.49 dBm
N [1]|f 2.476 74 GHz -16.62 dBm

sTaTUS € Align Now, All required
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10. Dwell Time

10.1. Test Equipment
The following test equipment are used during the test:

Dwell Time / SR7
Instrument Manufacturer |Model No. Serial No Next Cal. Date

Spectrum Analyzer |[R&S FSP 100561 2012/01/16
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

10.2. Test Setup

Spectrum Analyzer

amnll |
T oo= EUT

Non-Conducted
Table

= (round Reference Plang ==
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10.3.

10.4.

10.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
For frequency hopping systems operating in the 2400-2483.5 MHz bands. 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.

For frequency hopping systems operating in the 5725-5850 MHz bands. The average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 30 second period.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = zero span, centered on a hopping channel

RBW = 1 MHz, VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak, Trace = max hold

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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10.6. Test Result

Product Digital Wireless Microphone

Test Item Dwell Time

Test Mode Mode 1: Receiver (TX)

Date of Test 2011/02/18 Test Site SR7

Occupancy Time of Frequency Hopping System

A) 2408MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 2/20msec=100 /sec
The Maximum Occupancy Time Within 11.2sec: 0.00284*(100/28)*11.2=0.1136sec -

B) 2440.5MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 2/20msec=100 /sec

The Maximum Occupancy Time Within 11.2sec: 0.00284*(100/28)*11.2=0.1136sec -

C) 2475.5MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 2/20msec=100 /sec

The Maximum Occupancy Time Within 11.2sec: 0.0028*(100/28)*11.2=0.112sec -
Test Result: The Average Occupancy Time of Each Highest - Middle and Lowest Channel Is Less

Than 0.4sec - And Corresponds to The Standard -
Hop rate-2408MHz

@ DELTA MARKER 3 RBW 1 MHz Delta 3 [T1 1]
8.64 ms *VBW 1 MHz -1.41 dB
RetT 20 dBm *Att 30 dB SWT 20 ms 8.640000 ms

20 Marker| 1 [T1 ]
-56[45 dBm
10 4_120000 ms

Delta P [T1

L P ' g) 66 dB

1EW (\ I T
0 2840000 s

+-10

+—20

L-40

| _50 [T WV L auliy

Lo TR .

-—60

v

-80

Center 2.408 GHz 2 ms/

Date: 17.FEB.2011 10:45:09
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Hop rate-2440.5MHz

@ DELTR MABEEE 3 EEW 1 MH= Delta 2 [T1 1
6.58 m= “UEW 1 MH= -1.55 4E
E=f =0 dEm “Att =0 dE SWT 20 m= 6_.580000 m=

Marker| 1l [T1
-56| 27 dEm
| 4 150000 m= |l.
Delta F IT1 ]
M. -0l oz am

= O BHIUU0 m=

EH
pry

N T Y T

Cante=r Z_4405GH= Z m=/

Date: 1T7.FEE.E011 1l:-22: 42
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Hop rate-2475.5MHz

@ DELTA MARKER 3 RBW 1 MHz Delta 3 [T1 ]
9.12 ms *VBW 1 MHz -1.07 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 9.120000 ms
20 Marker| 1 [T1 ]
-56L19 dBm
10 3800000 _ms
Delta P [T1 ]
L P M ol11 dB
1EW N i
O 2800000 ms
-10
L-20
L-30
L-40
| _50 }
W 2 MMMM [ W
-60
L-70
-80
Center 2.4755 GHz 2 ms/
Date: 17.FEB.2011 10:48:37

Note: Dwell time =time slot length * hop rate / number of hopping channels * period
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