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1. General Information

1.1. EUT Description

Product Name

Portable 2.4G Digital Wireless Microphone

Trade Name

TWK

Model No.

TF-103

Frequency Range

2408 MHz ~ 2475.5MHz

Channel Number 28
Type of Modulation GFSK
Channel Control Auto

Antenna Type

Dipole Antenna

Antenna Gain

1.2dBi

Component

Microphone (TX)

Cable Out: Non-Shielded, 1.2m

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 CH17 2435.5
CH4 2410.5 CH18 2453
CHS 2428 CH19 2470.5
CH6 2445.5 CH20 2420.5
CHYT 2463 CHIT 2438
CHS 2413 CH22 2455.5
CHO9 2430.5 CH23 2473
CHI10 2448 CH24 2423
CHI11 2465.5 CH25 2440.5
CHI12 2415.5 CH26 2458
CHI13 2433 CH27 2475.5
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Note:

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

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.

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.

The radiation measurements are performed in X, Y, Z axis positioning. Only the
worst case is shown in the report.

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
118314R-RFUSP37V02 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: Transmitter (TX)

Final Test Mode
EMI Mode 1: Transmitter (TX)

Emission

Conducted Emission No
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:

1.5. 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. |[FCCID [Power Cord

1 |Speaker YAMADA N/A K9452068 [DoC Non-Shielded, 1.0m
2 |Speaker YAMADA N/A K9452068 [DoC Non-Shielded, 1.0m
3 |Speaker YAMADA N/A K9452068 |DoC Non-Shielded, 1.0m
4 |Speaker YAMADA N/A K9452068 [DoC Non-Shielded, 1.0m
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1.6.

Configuration of tested System

Connection Diagram

A
EUT
(TX)
Microphone
(EUT)
B C
E D
1 r
Speaker EUT Speaker Speaker Speaker
(4) (RX) (1} 2} (3}
Signal Cable Type Signal cable Description
A |Microphone Cable Non-Shielded, 1.2m
B |Speaker Cable Non-Shielded, 1.2m
C |Speaker Cable Non-Shielded, 1.2m
D |Speaker Cable Non-Shielded, 1.2m
E |Audio Cable Non-Shielded, 1.0m

1.7.

EUT Exercise Software

Setup the EUT and simulators as shown on 1.4.

Turn on the power of all equipment.

The transmitter will continue receive through as the receiver.

B WO N =

Repeat at the above procedure (3).
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1.8. 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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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

Page: 12 of 72



QlJieTeK Report No : 118314R-RFUSP43V01

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: 2010

Uncertainty

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

Product Portable 2.4G Digital Wireless Microphone
Test Item Peak Power Output
Test Mode Mode 1: Transmitter (TX)
Date of Test  |2011/08/18 I Test Site ISR7
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2408.0 8.19 1Watt= 30 dBm Pass
25 2440.5 8.55 1Watt= 30 dBm Pass
27 2475.5 8.43 1Watt= 30 dBm Pass
Channel 00
% MARKER 1 *RBW 3 MHz Marker 1 [T1 ]
2.4084 GHz *VBW 10 MHz 8.19 dBm
Ref 20 dBm *Att 30 dB *SWT 200 ms 2.408400000 GHz
20
10 1
1 PK]
MAXH o /_Ii\\
+—10
| _20 \
+—-30 / \
| _40 _N"/ \\M~
+—50
+—60
L-70
-80
Center 2.408 GHz 5 MHz/ Span 50 MHz

Comment: A:\2
Date: 31

-AUG.2011 13:45:00
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Channel 25

<§%> MARKER 1 *RBW 3 MHz Marker 1 [T1 ]
2.4404 GHz *“VBW 10 MHz 8.55 dBm
Ref 20 dBm *~ATE 30 dB *SWT 200 ms 2.440400000 GHz

20

10 : (A ]

+—20

+—30

+—60

70

-80

Center 2.4405 GHz 5 MHz/ Span 50 MHz

Comment: A:\2
Date: 31.AUG.2011 13:47:19
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Channel 27

<§%> MARKER 1 *RBW 3 MHz Marker 1 [T1 ]
2.4754 GHz *“VBW 10 MHz 8.43 dBm
Ref 20 dBm *~ATE 30 dB *SWT 200 ms 2.475400000 GHz

20

L10 d [ A

+—20

+—30

+—60

70

-80

Center 2.4755 GHz 5 MHz/ Span 50 MHz

Comment: A:\2
Date: 31.AUG.2011 13:48:38
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3. Radiated Emission
3.1. Test Equipment
The following test equipments are used during the test:
Instrument Manufacturer Model No. Serial No Next Cal. Date
Bilog Antenna SCHAFFNER CBL6112B 2895 2012/08/14
Double Ridged Guide |Schwarzback BBHA 9120D 743
2012/02/24

Horn Antenna
Pre-Amplifier MITEQ AMF-4D-005180-24-10P (888003 2011/12/16
Pre-Amplifier QuieTek AP-025C CHM-0706049 [2012/03/10
PSA Series Spectrum|

Agilent E4440A MY46187335 |2012/01/06
analyzer
Coaxial Cable Huber+Suhner AG [Sucoflex 102 25623/2 2012/03/21

Note:

3.2.

Test Setup

Under 1GHz Test Setup:

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

R .
FRP Dome T
1mto4m (Antenna Tower)
Antennna
[ae || EVUT l ......... IR I
T r 1 ! I A L T
8oem B e M /10 M —————— -
| N
(Turntable) i = S
‘b GroundPlane 1
ivarlBER] [
Test Receiver[ 1" =0 m—_

Above 1GHz Test Setup:

EUT

[ae ]

Imtogm

| (AntennaTower)

Antennna

80em

(Turntable)

Spectrum Analyzer

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA\

—

-1 000
I gan}

- D=
am 4.1:' J—t.—

=

Pre-Amplifier
|£ontrollﬂl>—

<
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3.3. 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.

3.4. 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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3.5. Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2010

3.6. Uncertainty

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

1GHz~26.5GHz as +3.65dB
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3.7.

Test Result

Under 1GHz Spurious:

Site : CB1

Time : 2011/08/20 - 17:45

Limit : FCC_CLASS_B_03M_QP

Margin : 6

Probe : CB1_FCC_EFS_30-1G(2010-12) - HORIZONTAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : TX 2440.5MHz

a0.0—

00—

a0 .0 —

S0.0

40.0——'

2
T
= sno-
z00-
10.0-
o
0600 100000 2001000 2001000 400000 Frfffgli,fﬂ oo s00 00 7001000 8001000 500 000 1000000
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 = 227.233 -13.128 48.002 34.874 -11.126 46.000 QUASIPEAK
2 384.050 -8.315 36.813 28.498 -17.502 46.000| QUASIPEAK
3 749.417 -3.947 34.116 30.170 -15.830 46.000| QUASIPEAK
4 768.817 -3.717 34.518 30.801 -15.199 46.000| QUASIPEAK
5 899.767 -2.911 35.583 32.672 -13.328 46.000 QUASIPEAK
6 966.050 -2.313 33.243 30.930 -23.070 54.000f 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 : 2011/08/20 - 17:50

Limit : FCC_CLASS_B_03M_QP

Margin : 6

Probe : CB1_FCC_EFS_30-1G(2010-12) - VERTICAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : TX 2440.5MHz

a0

70

a0

S0

0

0|

0]

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)
1 118.917 -12.284 39.345 27.062 -16.438 43.500 QUASIPEAK
2| * 202.983 -14.898 43.923 29.026 -14.474 43.500 QUASIPEAK
3 498.833 -6.097 34.369 28.272 -17.728 46.000 QUASIPEAK
4 666.967 -4.666 32.767 28.101 -17.899 46.000 QUASIPEAK
5 747.800 -3.965 33.249 29.284 -16.716 46.000 QUASIPEAK
6 899.767 -2.911 30.916 28.005 -17.995 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 : 2011/08/19 - 22:15

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - HORIZONTAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2408MHz

830.0-
FO.0-
60.0-
50.0-
g
S‘E 40.0
E 30.04
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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| *|  4815.000 -1.522 55.630 54.108 -19.892 74.000 54.000) AVERAGE
2 7225.480 4.738 46.110 50.848 -23.152 74.000 54.000) AVERAGE
3 9630.080 8.088 43.030 51.118 -22.882 74.000 54.000) AVERAGE
4 12030.640 10.222 38.320 48.542 -25.458 74.000 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 : 2011/08/19 - 22:24

Limit : FCC_SpartC_15.247_H_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - HORIZONTAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2408MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0 ; 0 7 T i 1
1000000 2000000 AD00 000 G000 000 SO00. 000 10000000 12000 .0
Fracimaencs Chd =0
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| *|  4816.000 -1.520 48.230 46.710 -7.290 74.000 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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Time : 2011/08/19 - 22:16

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - VERTICAL Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2408MHz

830.0-
FO.0-
60.0-
50.0-
£
S‘E 40.0
E 30.0-
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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 4814.840 -1.522 51.910 50.388 -23.612 74.000 54.000) AVERAGE
2 7225.360 4.738 44.310 49.048 -24.952 74.000 54.000) AVERAGE
3| *|  9629.960 8.088 43.580 51.668 -22.332 74.000 54.000) AVERAGE
4 12037.760 10.223 38.780 49.003 -24.997 74.000 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 : 2011/08/19 - 22:18

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - HORIZONTAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2440.5MHz

830.0-
FO.0-
60.0-
50.0-
£
S‘E 40.0
E 30.0-
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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| *|  4880.000 -1.382 53.020 51.638 -22.362 74.000 54.000) AVERAGE
2 7320.260 4.913 44.520 49.432 -24.568 74.000 54.000) AVERAGE
3| *| 9763.600 8.950 42.570 51.520 -22.480 74.000 54.000) AVERAGE
4 12204.420 10.239 38.940 49.180 -24.820 74.000 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 : 2011/08/19 - 22:18

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - VERTICAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2440.5MHz

830.0-
FO.0-
60.0-
50.0-
£
S‘E 40.0
E 30.0-
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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 4881.960 -1.377 51.080 49.703 -24.297 74.000 54.000) AVERAGE
2 7319.660 4.911 44.610 49.521 -24.479 74.000 54.000) AVERAGE
3| *| 9763.680 8.951 42.610 51.561 -22.439 74.000 54.000) AVERAGE
4 12197.180 10.239 38.320 48.559 -25.441 74.000 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 : 2011/08/19 - 22:19

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - HORIZONTAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2475.5MHz

830.0-
FO.0-
60.0-
50.0-
g
S‘E 40.0
E 30.04
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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 4950.160 -1.230 51.740 50.510 -23.490 74.000 54.000) AVERAGE
2| *|  7427.700 5.109 47.420 52.529 -21.471 74.000 54.000) AVERAGE
3 9899.880 9.829 40.660 50.490 -23.510 74.000 54.000) AVERAGE
4 12375.100 10.257 38.580 48.837 -25.163 74.000 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 : 2011/08/19 - 22:20

Limit : FCC_SpartC_15.247_H_03M_PK
Probe : CB1_FCC_EFS_1-18G(2011-05) - VERTICAL

Margin : 6

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone Note : 2475.5MHz

830.0-
FO.0-
60.0-
50.0-
£
S‘E 40.0
E 30.0-
20.0
10.0 -]
QoL ; 0 7 7 i 1
1000000 2000 000 A000 000 &O00 000 S000.000 10000000 130000
Fracimaencs Chd =0
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 4949.840 -1.231 50.050 48.819 -25.181 74.000 54.000) AVERAGE
2| *| 7427.860 5.110 48.210 53.319 -20.681 74.000 54.000) AVERAGE
3 9904.080 9.856 40.240 50.097 -23.903 74.000 54.000) AVERAGE
4 12379.380 10.257 38.790 49.047 -24.953 74.000 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 : 2011/08/19 - 22:37

Limit : FCC_SpartC_15.247_H_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G(2011-05) - VERTICAL

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : 2475.5MHz

80.0+
70.0]
50.0]
50.0]
£
S 40.0]
E 30.0
20.0]
10.0
0.0 , ; ] i T :
1000.000 2000000 4000.000 5000.000 §000.000 10000.000 13000.0
Fraecmanes Chd H=0
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 * 7427.622 5.109 37.880 42.989 -11.011 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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4. RF Conducted Emission

4.1. 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.

4.2. Test Setup

RF Conducted Measurement:

Spectrum Analyzer

o

o0=

EUT

= (round Reference Plang ==

Non-Conducted
Table

P
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4.3.

4.4.

4.5.

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: 2010
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4.6. Test Result
Product Portable 2.4G Digital Wireless Microphone
Test Item RF Conducted Emissions
Test Mode Mode 1: Transmit
Date of Test  |2011/08/18 I Test Site ISR7
Frequency Measure Level Required Limit
Channel No. Result
(MHz) (dBc) (dBc)
00 2408.0 57.57 =20 Pass
27 2475.5 57.17 =20 Pass
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

E' 50 Q | | | AC | SENSE:INT| | ALTGH AUTO D4:54:49 PM &g 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE[1 23456 BW
Input RE__PNO: Fast 0 11g:Free Run U (M
IFGain:Low #Atten: 30 dB BEEP NN Res BW
AMkr1 7.82 MHZ)|, ., "y’
10dB/div_Ref 20.00 dBm 57.57 dB =
10.0 |132 Video BW|
- ) 100 kHz
) Auto Man
-10.0 = -
e VBW:3dB RBW
-30.0 : 10
i ' \ Auto Man
50.0 — |
B0.0 Al s 'a:w'e.?r:k-"xvé’k-\n—a--‘.i_x.-_.' e e i Mol L VTSR DIV RSy Span:3dB RBW
. < 106
/0.0 Auto Man
Center 2.40800 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 100 ms (1001 pts)]| RBW Controlb

VKF] MODE] TFC
A2 1] f

{A)

S X [ v T FUNCion

7.82 MHz|(A)

5757 dB

FUNCTION WIDTH FUMCTION WALUE

F [1]Ff

2.400 00 GHz

58.15 dBm

[Gaussian,-3 dB]

STATUS
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Il Agilent Spectrum Analyzer - Swept SA

S0@

Channel 27

AC | SEMSEINT|

ALIGNAUTO

D4:57:55 PM Aug 18, 2011

Lxi
,R_BW 100 kHz Avg Type: Log-Pwr TRACE[1 23456 BW
Input RE_ PNO: Fast (50 1rg:FreeRun [E 11 oty
IFGain:Low #Atten: 30 dB BEEP NN Res BW
AMkr1 -7.88 MHZ||, ., "Cp
10dB/div_Ref 20.00 dBm 57.17 dB =
100 1A2 Video BW
i 100 kHz
' TN Auto Man
-10.0
e A VBW:3dB RBW
30,0 h 1.0
400 Auto Man
£00 —— : i = I
£0.0 RN IPERAAe L ot Y gty -'.':.-fw"ﬁm"u-akg.?-isv(éq»;»H—.AV:-Q.-,-;-; Span:3dB RBW
. = 106
/0.0 Auto Man
Center 2.47550 GHz Span 20.00 MHz
Res BW 100 kHz #VBW --- #Sweep 100 ms (1001 pts)]| RBW Controlb

A2 |1 ] f |(A)

-7.88 MHz

Y I S R A N [

{A) 5717 dB

FUNCTION WIDTH

FUMCTION WALUE

[Gaussian,-3 dB]

F [1]Ff

2.483 60 GHz

57.20 dBm

2
3
4
5
6
7
8
9

10

11

IMSG

STATUS
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Channel 00 (30MHz-25GHz)

% *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -41 .73 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 15.061940000 GHz
20 Marker| 1 [T1 ]
-0L17 dBm
|10 2| 377180000 _GH
1P
1 PK 1
VIEW,
+0
+-10
--20
PRN
--30
o
™ ‘W
M o AN AR NN J\)‘/\)\M
--60
--70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Comment: A:\2
Date: 25_AUG.2011 15:42:09
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Channel 25 (30MHz-25GHZz)

% *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -42.87 dBm
Ref 20 dBm *“Att 30 dB SWT 2.5 s 13.963260000 GHz
20 Marker| 1 [T1 ]
-0l 26 dBm
10 2| 427120000 _GHz
1
VIEW Lo =)
+-10
—20
——30
| _40 2
m&ﬁ»w$dwwyﬂkhdunﬂkuhmmiﬂ JMMMAMAQAﬁLJIMfokf“MNNM\ﬁM)
+—60
—70
-80

Start 30 MHz

Comment: A:\2
Date: 25_AUG.2011 15:43:18

2.497 GHz/

Stop 25 GHz

PRN
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Channel 27(30MHz-25GHz)

% *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -41_.63 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 s 13.863380000 GHz
20 Marker| 1 [T1 ]
-2120 dBm
10 2| 477060000 GH
VIEW 1
0 =
+—10
+—-20
+—-30
o) 2
WAy AN M,{XAVA LY PR T T A RGTTS
*vmbdk‘ﬁ pW
+—60
L-70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Comment: A:\2
Date: 25_AUG.2011

15:44:52

PRN
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5. Band Edge
5.1. Test Equipment

The following test equipments are used during the test:

Band Edge / CB1

Instrument Manufacturer Model No. Serial No Next Cal. Date
Double Ridged Guide Schwarzback BBHA 9120D 743 2012/02/24
Horn Antenna

PSA Series Spectrum Agilent E4440A MY46187335 |2012/01/06
analyzer

Coaxial Cable Huber+Suhner AG |Sucoflex 102 25623/2 2012/03/21

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

5.2. Test Setup

RF Radiated Measurement:

................. -
FRP Dome T a‘
Imtogm (Antenna Tower)
l Antennna
EUT
| AE [_ i e
T L | ! D:
|
8oem T 3m — - :
(Turntable) - —
“==p  GroundPlane ] O Pre-Amplifier
Spectrum Analyzer| | gg [ | [Controlied
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5.3.

5.4.

5.5.

5.6.

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: 2010

Uncertainty

The measurement uncertainty
+ 3.9 dB above 1GHz
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5.7.

Test Result

Site : CB1

Time : 2011/08/20 - 12:42

Limit : FCC_SpartC_15.209_03M_PK

Margin : 6

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

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : TX _2408MHz

12010 -

1100
100.0
o0.0 —|
80.0 —|
= F0.0 | .'r ll\
=
S B0.0 —|
? 50.0
40.0 —|
20.0 |
20.0 —|
100
Uz?uﬁ'.uuu 2710000 2320000 2320000 2340000 2350000 2360000 2370000 2380000 2390000 2400000 '2414.000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 25.682 24.480 50.162 -23.838 74.000 PEAK
2| * 2328.120 25.749 25.505 51.254 -22.746 74.000 PEAK
3 2390.000 25.978 24.733 50.711 -23.289 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 : 2011/08/20 - 12:32

Limit : FCC_SpartC_15.209_03M_PK

Margin : 6

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

Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone

Note : TX _2408MHz

12010 -

1100

100.0

Q00—

a0.0—

00—

Level{iBu¥m)

400 —
200
200
100

0oL
2300.000

600 —

S0.0—

2310000

2320000 Zzzz0000

2340000  zFs0000

2360000  2F70.000

Frequency (hdHz)

3250.000

2390 000

3400000

"3414 000

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 25.682 24.324 50.006 -23.994 74.000 PEAK
2| * 2383.030 25.953 26.327 52.280 -21.720 74.000 PEAK
3 2390.000 25.978 24.605 50.583 -23.417 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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Time : 2011/08/20 - 12:50

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - HORIZONTAL |Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone Note : TX 2475.5MHz

1200
1100
100.0
o0.0 —|
80.0 —|
700 ™
=
& B0.0 —|
? 500
40.0 —|
20.0 |
20.0 —|
100
sz?a'.uuu 2475000 2450000 2455000 2490000 2495 000 2500000 2505000 2510000
Frequency (hdHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 26.325 24.493 50.818 -23.182 74.000 PEAK
2| * 2491.867 26.356 26.513 52.869 -21.131 74.000 PEAK
3 2500.000 26.384 23.722 50.105 -23.895 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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Time : 2011/08/20 - 12:53

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G(2010-12) - VERTICAL Power : DC 3V (Power by Battery)

EUT : Portable 2.4G Digital Wireless Microphone Note : TX 2475.5MHz

12010 -

1100
100.0
Q00—
a0.0—

~

700 Y\
50.0_‘/
50,0

400 —

Level{iBu¥m)

200

200

100

00-L
2470.000

2490 000 2495 000 2500 000 2505 000 2510000

Frequency (hdHz)

2475 000 2480 000 2485 000

of average detection.

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2483.500 26.325 24.396 50.721 -23.279 74.000 PEAK
2| * 2491.867 26.356 26.056 52.412 -21.588 74.000 PEAK
3 2500.000 26.384 24.562 50.945 -23.055 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

7. The Emission above 13GHz were not included is because their levels are too low.
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6.

6.1.

6.2.

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

= (round Reference Plang ==

Non-Conducted
Table

P
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6.3.

6.4.

6.5.

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: 2010
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6.6. Test Result
Product Portable 2.4G Digital Wireless Microphone
Test Item Number of hopping frequency
Test Mode Mode 1: Transmitter (TX)
Date of Test  |2011/08/18 I Test Site ISR7
Frequency Range Measure Level Limit Result
esu
(MHz) (Hopping Channel) (Hopping Channel)
2408~2475.5 28 =15 Pass

Ref 20 dBm

2407~2442MHz

*Att 30 dB

*RBW 100 kHz
*VBW 1 MHz
*SWT 200 ms

20

10

1Y, | A AA A A

+-20

ATATATAT
[V

AR

v Ul

in

=50

+—60

-80

Start 2.4 GHz

4.2 MHz/

Date: 1.JAN.2000 00:08:40

Stop 2.442 GHz
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2442~2476MHz

@ *RBW 100 kHz
*VBW 1 MHz

Ref 20 dBm “Att 30 dB *SWT 200 ms

20

10
1 PK|
MAXH

v A A A a

NAALAAAN 1\ \Vf AN

U VU\

I
40 /\

—

+—50

+—60

L-70

-80

Start 2.442 GHz 4.15 MHz/ Stop 2.4835 GHz
Date: 1.JAN.2000 00:15:23
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7. Carrier Frequency Separation

7.1. 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.

7.2. Test Setup

Spectrum Analyzer

S T—
o0 =

EUT

Non-Conducted

Table

= (round Reference Plang ==

7.3. 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.

7.4. 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

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

7.5. Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2010
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7.6. Test Result
Product Portable 2.4G Digital Wireless Microphone
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmitter (TX)
Date of Test  |2011/08/18 I Test Site ISR7
Frequency Measure Level Limit
Channel No. Result
(MHZz) (kHz) (kHz)
00 2408.0 2520 = 1646.66 Pass
25 2440.5 3440 = 1646.66 Pass
27 2475.5 2520 > 1653.33 Pass
Channel 00
@ DELTA MARKER 2 *RBW 1 MHz Delta 2 [T2 ]
2.52 MHz *VBW 1 MHz -0.03 dB
Ref 20 dBm ATt 30 dB *SWT 200 ms 2.520000000 MHz
20 Marker| 1 [T1 1]
5043 dBm
110 2|.408440000 GHz

1 PK*

VIEW
0

1 2

I

N
m| T
=| X

+—10

=20

~
/

+-30

L-40

\\

\
\
ANRNE
AN
N

r—60

+-50 as I

M,
i

-80

Center 2.408 GHz

Date:

1.JAN.2000 02:52:41

2 MHz/

Span 20 MHz
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@

1 PK*
VIEW

N

PKi

Channel 25

DELTA MARKER 2
-3.44 MHz

*RBW 1 MHz
*VBW 1 MHz

Delta 2 [T2 ]
0.06 dB

Ref 20 dBm *Att 30 dB *SWT 200 ms -3.440000000 MHz
20 Marker| 1 [T1 ]
5044 dBm
L10 21.440940000 GHz
2 1
——10

-

-80

Center 2.4405 GHz

Comment: A:\2

Date:

24 _AUG.2011

17:41:29

2 MHz/

Span 20 MHz
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Channel 27

DELTA MARKER 2
-2.52 MHz

*RBW 1 MHz
*VBW 1 MHz

Delta 2 [T2 ]
0.07 dB

Ref 20 dBm *Att 30 dB *SWT 200 ms -2.520000000 MHz
20 Marker| 1 [T1 ]
4109 dBm
L10 2|. 475020000 _GHz
2 1
Lo /N /M N\
[ — lo / \
120 / // \ \
-30 / \
. // M"// B \\
MW _— o
wVVdﬂb&MAﬂkymkﬁﬂkﬁqﬂAJ
+-60
L-70
-80

Center 2.4755 GHz

Comment: A:\2

Date:

24 _AUG.2011

17:34:11

2 MHz/

Span 20 MHz
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8.

8.1.

8.2.

Occupied Bandwidth

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.

Test Setup

Spectrum Analyzer

o
oo =

EUT

= (round Reference Plang ==

Non-Conducted
Table
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8.3. 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.

8.4. 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.

8.5. Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2010

Page: 54 of 72



Quielek

Report No : 118314R-RFUSP43V01

8.6. Test Result
Product Portable 2.4G Digital Wireless Microphone
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmitter (TX)
Date of Test  |2011/08/18 I Test Site ISR7
Frequency Measure Level Limit
Channel No.
(MHz) (MHz) (MHz)
00 2408.0 247 --
25 2440.5 2.47 --
27 2475.5 2.48 -
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

E"-" 50 & | | | AT | SENSE:INT| | ALTGH AT D3:51:31 PM &g 18, 2011
,R_BW 100 kHz Avg Type: Log-Pwr TRACE(1 2345 6 BW
] - RF PHO: E T Trlg Free Run TPE [\l
PR ||:Gain;|_?3§~ " #Atten: 30 dB BERP WNHN N Res BW
AMkr2 2.47 MHZ)|, ., "%
10dB/div_Ref 20.00 dBm -0.38 dB
100 1 Video BW
. O 100 kHz
: Auto Man
-10.0 —Ld—= 2A3
s d ‘Q -19.34 dBm|
20, 3 VBW:3dB RBW
300 ' =3 10
-40.0 : o Auto Man
500 e ' 4 . : |
N i . fa 4| Span:3dBRBW
: 106
-70.0 Auto Man
Center 2.408000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlp
WR[MODE[ TR S50] X | Y | FONCTION | FUNCTIONWIDIH FUNCTION WALUE [Gaussian,-3 dB]
N |1 2.408 13 GHz 0.76 dBm
A3 [1 (A 2.47 MHz[(A) 033 dB
F |1 2,406 74 GHz -20.12 dBm

STATUS
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Channel 25

Il Agilent Spectrum Analyzer - Swept SA

f' 50 & | | | AT | SEMSEINT| | ALIGHAUTO 03:49:27 PM Aug 18, 2011
[RBW 100 kHz Avg Type: Log-Pwr TRACE[12345 6 G
Input: RF PNO: Far 0 Trig: Free Run THPE [Wifhirlyiobiohie-
IFGain:Low #Atten: 30 dB DETIP MM NN N Res BW
100 kHz
AMKr2 2.47 MHZ|, .. i
1L%gBIdiv Ref 20.00 dBm -0.98 dB —
10.0 1 Video BW
0.00 <> 100 kHz
' L e Auto Man
-10.0 - s
200 Vi "‘2A3 1972 g
i N3 % ] VBW:3dB RBW
Lo A e 10
400 3 L e Auto Man
-s0a P ,,:';"ﬁ M Fre i y I
] Ml ' ; S| ‘Span:3dBRBW
i 106
700 Auto Man
Center 2.440500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]| RBW Controlb

[Gaussian,-3 dB]

— F|_|r-.“:;'|'||:|r-.] FUNCTION WALUE
10 N |1 f 2.440 62 GHz 0.28 dBm
A3 [ 1| f [(A) 2.47 MHz| (A) 0.98 dB
3| F [1]|f 2.439 24 GHz -19.81 dBm
4
5
6
¥
8
9
10
11
12
o
IMSG STATUS

Page: 56 of 72



Ql'ieTeK Report No : 118314R-RFUSP43V01

Channel 27

Il Agilent Spectrum Analyzer - Swept SA

E:"-" S0 9 | | | AT | SENSE:INT| | ALIGH AUTO D3:56:16 PM Ag 18, 2011
,R_BW 100 kHz | Avg Type: Log-Pwr TRACE(1 23456 BW
Input RE__PNO: Far 5 1rg:FreeRun [E ] oty
IEGain:Low #Atten: 30 dB BEgP NN Res BW
AMKr2 248 MHZ|, .. " Cn
10 dBidiv__Ref 20.00 dBm -0.28 dB —
og
10.0 1 Video BW
i <> 100 kHz
' PVoYATS ih Auto Man
400 R
200 N . -19.76 dBi|
' i 3 VBW:3dB RBW
400 Y " Auto Man
ol Lot } W e |
600 |- i Y| Span:3dB RBW
' 106
700 Auto Man
Center 2.475500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW --- #Sweep 200 ms (1001 pts)]] RBW Controlb

[Gaussian,-3 dB]

GRIMODE[TRC SCL] % [ ¥ | FUNCTION | FUNCTIONWIDTH]  FUNCTION VALUE
N |1][f 2.475 62 GHz 0.24 dBm
A3 [ 1] f |{A) 2.48 MHz|(A) 0.28 dB
Fl1[¢f 2.474 23 GHz -20.15 dBm

STATUS
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9.

9.1.

9.2.

Dwell Time

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.

Test Setup

Spectrum Analyzer

o

o0=

EUT

Non-Conducted
Table

= (round Reference Plang ==

P
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9.3.

9.4.

9.5.

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: 2010
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9.6. Test Result

Product Portable 2.4G Digital Wireless Microphone

Test Item Dwell Time

Test Mode Mode 1: Transmitter (TX)

Date of Test 2011/08/25 Test Site SR7

Occupancy Time of Frequency Hopping System

A) 2408MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 7/20msec=350 /sec
The Maximum Occupancy Time Within 11.2sec: 0.0024*(350/28)*11.2=0.336sec -

B) 2440.5MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 7/20msec=350 /sec
The Maximum Occupancy Time Within 11.2sec: 0.0024*(350/28)*11.2=0.336sec -

C) 2475.5MHz Test Time Period: 0.4*28=11.2sec > Hopping Times Within 1sec: 7/20msec=350 /sec
The Maximum Occupancy Time Within 11.2sec: 0.00224*(350/28)*11.2=0.3136sec -

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

@ SELECT TRACE EEW 1 MH=z Dalta 2 [Tl ]
1 *WEW 1 MH= ao. 52 4B
Ref z2.2 dEm * Attt 20 4dE ST Z0 m= Z2.400000 m=
- ek XX F X AE h | FSTL TN = [Tl
-54| 27 dEm
8270000 m= n
m" RER— r-mm—mm I ISRV [ | R ST | VS WSS E RS I S P .
- 1 3
o i T i a ) )
Cant=r Z_408 GH=x Z m=/
Dat == E5.ATUG.Z011 15:57: 52
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Hop rate-2440.5MHz

@ MABEKER 1
9.559 m=

BPETW 1 MH= Marker [T1 ]
*TWEW 1 MH= —-55.19 d4dEm
Eef zz .2 d4dEm * Attt 20 dEB SWT 20 m= 9_5690000 m=
- LD EEwat alE: F=—de-n—pF—T3—3
ol =2 d4E
2400000 m= n

Center Z.44]1 GH=z

Z m=/

Date: E5.AUG. Z011 1c:05: 17
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Hop rate-2475.5MHz

@ DELTR MABEEE 2 EEW 1 MH= Delta & [T1 1
z.24 ms= “YEW 1 MH=z -1.08 4EF
Fef =Zz.Z dbm “Att =0 dE HWT 20 ms= Z_240000 ms=
B Dfffgat dE Mmpleeswl 3 [T3
-5z| 5¢ ABm
s_s10bo0 o= |EE
¥ F
J'U. ' Ju;l ‘”‘J Lia) W
Cante=r Z_475 GH=z Z m=/
Tate: 25.AU0G.2011 16:1@: 07

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