STDK

Report No.: TR-1302-006-05

Applicant

Address

Manufacturer

Address

Product Name
Trademark
Model(s)
Standard(s)
Test Result
Date of Test

Report issued Dated

FCC Test Report
(TR-1302-006-05)

GP Electronics (HK) Ltd.

6/F Gold Peak Building, 30 Kwai Wing Road, Kwai Chung,
N.T., Hong Kong
GP Electronics (Huizhou) Co. Ltd.

No.76, Hui Feng Si Road, Zhong Kai Hi-Tech Industrial
Development Zone, Huizhou, Guangdong, P.R.China 516006

Powered Subwoofer

KEF

V-20W

FCC Part 15 Subpart C

Pass

Jul 04,2013 to Aug 20, 2013

Sep 02, 2013

The report shall not be reproduced except in full, without the written approval of the TDK

EMC Center.

The results in this report apply only to the sample(s) tested. The production units are required
to conform to the initial sample as received when the units are placed in the market.

Responsible Approved by
Engineer Yo/
22 7] 2600 Technical A
Phenix Zhang // manager CHAN king-chui
Date 2013.09.02 Date 2013.09.02
FCC ID: UXD13003 Page 1 of 66

TDK South China EMC Center

SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch



@ I DK Report No.: TR-1302-006-05

Table of Contents

Description Page
1.Description Of the TeSt SIte.......vevvvrrrrsrirrsnnnnnnnnnnmnnnnmnmmeeeeeeeeeeeereeieeemmieiiiiiiiiiiiiissssssssssssssssssssss sessssssssses 3
1.1 Test Site LoCation:....ccciiiiiireeeeeeiiiiirsneeeeeiiisiisneeeeeissssssnneeeeessssssssssneesessssssssssnsessssss sansessssssssssnsassess 3
1.2 Y UL 27ed 1 13 (1) 1 3
1.3 TSt SCOPE..ceueeruerurrrrnnnnmmnnnmmmmsssssmmssesmeeeeeeettttttttttiiiiiitititttsssssssssssssssssssssssssssss sossssssssssssssssssssssssssssssnns 3
2.Description of the Tested SAMPIES.........uueeerrerrerunennmmmnnmnmmnmmmmmieiieiieeeieememimemiiiiiiiiiisiiismsssssssssssssssss os 4
2.1 Customer INfOormation.......ccccuvueeeeeeeeiiisnnuneeeiiiisssssnnneeeecssssssnneneeeessssssssseeeesssssssssssseesssss sansessssssssnns 4
2.2 Identification Of EUT......uuuueiiiiiiiiimnnniiiiiiininnneeecicsninnneneeiecsssssseseeesssssssssssseesesssssssssses sosssses 4
23 N (LT 1) 0 N 4
2.4 Test Standards LiSt......ccouvnueeeeeiiiiisnnneneiiiiiiiineneeeecissssssnseeeeesssssssssseesssssssssssssesssssssss sassssssssssssssssees 4
3. Test SPECIfICAtIONS.....uuueeereerrrnnnnnnnnnnnnnnnnnnnereeeeterttrttiititiiiiiiiiiiiiititsssssssssssssssssssssssssssss sossssssssssssssssssssnss 5
3.1 StANAATA(S) USEd...cciiiieeeeeenecsssoceiireasnneensssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss sassnsssssssssssssssssnne 5
3.2 Deviations from the Test SPecifiCation.........eeeeeeeeeeeeeenneeeeenmeneeiiiiiiiiiiisssssssssssssssssssssssses 5
B3 TSt INOUE. ceeerererrrrerrrrisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesss sossssssssssssssssssssssssssssssssss 5
4. TeSt RESUIL.ccceiiiiiiiiiiiiriiiiiiiiiisssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessess sossssssssssssssssssssssssssssssssss 6
4.1 Antenna ReQUITEMENL........uuueuererrremmenmnmmmmmmmmmmmmmeeeeeeeeeeeeeeemmeettttimimiiiiiisimsssssssssssssssssssssssss sesssssssssssssss 6
4.2 Conducted EmisSion (INAINS).....cceeeeerecssseceerrrennseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss sassess 7
4.3 Hopping Channel Bandwidth.............iiiiiinnmnmnmnnnnmmnneieeeiieeneeeeeeeiiiiiiiiiiiiiiiiiiisissssssssssssssssss soss 10
4.4 Hopping Channel Separation.......cccccveeiiiiiiiiiiisssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss saes 13
4.5 Number of HOPPING FreqUENCY........uuuuerrrrrrrrenmmmmmmmmmmmmmmmmmmmimeeeeeeeeeeeemeemimmmmmimiiiiiiimssssssssssssssssssssssss s 16
4.6 Dwell Time of Each FreqUEeNCY.......cccciviiiiiiiiiiiiniinsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s 18
4.7 Maximum Peak OUtPUt POWET ........ccccviiiiiiiiiiiiiniiniiiinisiisiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssses o 23
4.8 Band Edges EMISSION........ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisissssssssssssssssssssssssssssssssssssssssssssssssssssssss sessssssssssssss 26
4.9 Spurious Radiated EMiSSION.........cuurvivrrissnnnnnnnnmnnmnmmeeeieeeiieeeieeeemeimimiiiiiiiiiiiiiiiissssssssssssssssssss sesss 37
5. TSt SELUP..crerrriiiiiiiiiisriisiissssrssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssss sosssssssssssssssssssssssssssssssss 59
5.1 Ancillary and Accessory EQUipment USed.........ceeeeeeeeeeeeeeeeeeeerreiiiniiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssns 59
5.2Photographs of the Test Configuration.........eeeeeeeeeeeeeeeeeeeeeeiiiiiiiiiiiiiiiiissssssss 60
5.3  Photographs of the EUT.......ccocuuuiiiiiiiiiiitiiiiiiitittnnnteiicceniieeeneeeeesssisssteessssessssssssss sesenes 62
L DN 111100 100 (1A 0 ] S 63
7. TeSt UNCEILAINLY ..cooeviiiriiiiiiiiiiiiiiisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses sesssssssssssssssssssssss 64
L T2N 1 1Y) 10 1 . S 64
8.1 Confirmation of Compliance within the LimitS.........ceeeeeeeeeeeeeeeeeeeeeriiiiiiiiiiiiiiiiis 64
8.2 Compliance StateMENtS.....eeeeeeeeeeeeeeeereiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssss sasssssssssss 65
FCC ID: UXD13003 Page 2 of 66

TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch



@ I DK Report No.: TR-1302-006-05

1. Description of the Test Site

1.1 Test Site Location:

Laboratory : TDK South China EMC Center
SAE Technologies Development (Dongguan) Co.,
Ltd. Changan Branch

Address : Zhenan Hi-tech Industrial Park, Dongguang City,
Guangdong Province, China

Phone no. : (86)-769-8564-4678

Fax no. : (86)-769-8564-4499

Email :  emc(@cn.tdk.com

1.2 Site Registration

VCCI ( November 2011) . Reg. No. R-4814, C-3733,
G-473, T-1212

FCC site registration (August, 2011) :  Reg. No. 732901

IC registration (January,2011) : Reg. No.7993A

CNAS(August, 2010) . Reg. No. L4677

1.3 Test Scope
EMC and RF testing according to national / international standards

FCC ID: UXD13003 Page 3 of 66
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2. Description of the Tested Samples

2.1 Customer Information

Customer " GP Electronics (HK) Ltd.

Address ! 6/F Gold Peak Building, 30 Kwai Wing Road, Kwai
Chung, N.T., Hong Kong

Phone no. © NIL

Fax no. © NIL

2.2 Identification of EUT

Trademark © KEF
Model(s) V20W
Serial No. : None

2.3 Spec of EUT

fixed, built-in antenna, 2.1dBi

(GPE part number: 1726-124A+000A)
fixed, built-in antenna, -0.4dBi

(GPE part number: 2107-1571+0)

Description of Antenna#1

Description of Antenna#2

Power Supply : AC 100-240V 50/60Hz
Operation Frequency : 2404 MHz ~ 2476 MHz
Number of Channels : 18

Spread Spectrum : FHSS

Type of Modulation : shaped-8FSK

2.4 Test Standards List

FCC Part 15 (2012)
American national standard for methods of measurement of radio noise emissions from
low-voltage electrical and electronic equipment in the range of 9KHz to 40GHz.

FCC PUBLIC NOTICE DA 00-705
Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems

FCC ID: UXD13003 Page 4 of 66
TDK South China EMC Center
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3. Test Specifications
3.1 Standard(s) Used

FCC Rules Description Of Test Result
15.203/15.247(b) Antenna Requirement Pass
15.207 Conducted Emission Pass
15.247(a)(1) Hopping Channel Bandwidth Pass
15.247(a)(1) Hopping Channel Separation Pass

Number of Hopping Frequency

15.247(a)(1) Used Pass
15.247(a)(1)(111) Dwell Time of Each Frequency Pass
15.247(b)(1) Maximum Peak Output Power Pass
15.247(d) Band Edges Emission Pass
15.247(d) Spurious Radiated Emission Pass

3.2 Deviations from the Test Specification
N/A

3.3 Test mode
The EUT has been tested under operating condition.
Software used to control the EUT for staying in continuous transmitting mode is
programmed.
Channel 1(2406MHz), Channel 9(2438MHz), Channel 18(2474MHz) are chosen for the
final testing.

FCC ID: UXD13003 Page 5 of 66
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4. Test Result

4.1 Antenna Requirement
4.1.1 Standard Applicable
Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced
by the user, but the use of a standard antenna jack or electrical connector is prohibited.

Section 15.247(b):
If transmitting antennas of directional gain greater than 6 dBi are used, the peak output

power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

4.1.2 Antenna Connected Construction
The antenna connector is designed with permanent attachment and no consideration of

replacement.
Transmitter antennas of directional gain is 2.1dBi1 and -0.4dBi.

FCC ID: UXD13003 Page 6 of 66
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4.2 Conducted Emission (mains)
4.2.1 Test Summary

Test Room

Power Source

Standards:

EUT Type

EUT configuration

4.2.2 Block diagram of test setup

T

Transmitter EUT

Shielded Room
AC 120V / 60Hz

FCCPartl5 B : 2012

Table Top

EUT’s highest possible emission level

LISN

4.2.3 Measurement method

— AC mains

The EUT along with its peripherals were placed on a 1.0m (W) x 1.5m(L) and 0.8m in

height wooden table and the EUT was adjusted to maintain a 0.4m space from a vertical

reference plane. The EUT was connected to power mains through a Artificial Mains

Network(AMN), which provided 50 ohm coupling impedance for measuring instrument

and the chassis ground was bounded to the horizontal ground plane of shielded room.

The excess power cable between the EUT and the AMN was bundled. All connecting

cables of EUT and peripherals were moved to find the maximum emission.

FCC ID: UXD13003
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4.2.4. Result
PASS
Conducted Emission
TDK South China EMC Centre
Date : 2013-07-04 17:27:40
Trade Name Document No.
Model Name V-20W Power Supply AC 120V/60Hz
Product Name Powered Subwoofer Temp/Humi 25deg / 52%RH
Test condition - TX Operator JialLiang Cao
Memo
LIMIT : FCC Part 15 B QP
FCC Part 15 B AV
i [dBuv] PHASE: L1 [PEAK DATA]
90
80
70
60
50 == =
= M A il;yw ,l M ’F W I ."-’a“:ml']{ ! \V W |
- _".I‘# | Ih,_nl,"!fMAI ‘e‘w uuuw' | MU‘ ;!,IJ | l'lq‘qg“'ll'llhlkl | I-'l f rll
20
10
A5M 2M 3M SM TM ™M 2M 3m 5M 7M  10M 20M 30M
Frequency[Hz]
- [dBuV] PHASE : [PEAK DATA]
1
90
80
70
60
50
40 . W T . w T
T L Wl ‘ll;lv WL W\ '-ul- P '-'J.'-.-IJ.-I{'EIli il
30 A L' L 1 i ] I.' I,J...II.':. ’
20
10
A5M 2Mm 3M SM O TM ™ 2M M 5M 7™M 10M 20M  30M
Frequency[Hz]
FCC ID: UXD13003 Page 8 of 66

TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch



& I DK Report No.: TR-1302-006-05

Conducted Emission

TDK South China EMC Centre
Date : 2013-07-04 17:27:40

Trade Name : Document No. ;

Model Name D V20W Power Supply . AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi © 25deg/ 52%RH
Test condition - TX Operator - JiaLiang Cao
Memo

LIMIT : FCC Part 15 B QP
FCC Part 15 B AV

NO FREQ READING(PK) CF  RESULT LIMIT MARGIN PHASE
QP AV QP AV
[MHzZ]  [dBuV] [@dB]  [dBuv] [dBuV] [dBuV] [dB] [dB]
1 041900 316 10.0 416 57.5 475 159 59 L1
2 103000 318 09 417 56.0 460 143 43 L1
3 407000 305 10.0 405 56.0 460 155 55 L1
4 041900 322 10.0 422 57.5 475 153 53 L2
5 103000 306 99 405 56.0 460 155 55 L2
6 407000  28.1 10.0 38.1 56.0 460 179 79 L2
FCC ID: UXD13003 Page 9 of 66

TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch



@ I DK Report No.: TR-1302-006-05

4.3 Hopping Channel Bandwidth
4.3.1 Applicable Standard

Section 15.247(a)(1): frequency hopping systems operating in the 2400-2483.5 MHz
band may have hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided
the systems operate with an output power no greater than 125 mW(20.96dBm).

4.3.2 Block diagram of test setup

- 1 _.
]"_er g o oo

W |

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.3.3 Measurement method
1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300KHz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.
4. Measure spectrum width with level more than 20dB below the peak level.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

FCC ID: UXD13003 Page 10 of 66
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4.3.4. Result

Temperature ( C ) : 22~23

EUT: Powered Subwoofer

Humidity (%RH ): 50~54

M/N: V-20W

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

Test data: Jul 19, 2012

Test engineer: Phenix

Channel No. Frequency 20dB Bandwidth Min. Limit
(MHz) (MHz) (kHz)
LOW 2406 4.52 >25
MID 2438 4.42 >25
HIG 2474 4.40 >25
Channel LOW :
i Agilent R T | Marker
Mkr2 4 214 MHz
g:;sl] dBm Atten 30 dB - -20.07 dB Sallea i aar
& 1 2 3 4
Log Mwmm
10 N 2
dB/ o = 2 Mormal
Offst ] e
3 Ww
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.406 GHz Span 8 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (101 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1R 1 Fraq 240622 GH=z 8.375 dBm
14 1) Fraq 238 MHz .20 dB
2R [} Fraq 240622 GH=z 8.375 dBm Oﬁ:
248 1) Fraq 2.14 MHz 20,07 dB
More
1of2
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Channel MID :

i Agilent R T | Marker
Mkr1 & -2.38 MHz

Ref 20 dB Atten 30 dB -20.35 dB
F':ak L sn — Selact Marker
1 2 3 4
L 1 2 ) 4
og .WWMN
10 1 A M z
dB/
L7 ] MNormal
offst ™ g,
3 el
dB ks
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.437 GHz Span 8 MHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1R O] Fraq 243722 GHz 2.158 dBm
14 1 Fraq 238 MHz 2035 4B
2R 1 Fraq 2.43722 GHz 2.158 4Bm Off
24 1 Fraq 2.04 MHz 2025 4B
More
1 of2

Channel HIG :

i Agilent R T | Marker
Mkr2 & 256 MHz

Ref 20 dB Atten 30 dB -20.13 dB
F':ak m en — Select Marker
1 2 3 4
LUE M—"\l‘m = = -
10 ot
1 \‘/\‘V‘\ =z
dB/ o ] Morrmal
Offst ¥kl
3 e
dB
Delta
Delta Fair
(Tracking Ref)
Ref Delta
Center 2.474 GHz Span 8 MHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1R 'Ol Freq 247360 GHz 7338 dBm
14 1) Freq -1.84 MHz 20,47 4B
2R 1) Freq 247360 GHz 7.338 dBm Off
24, 1) Freq 2 55 MHz 20,12 4B
Mlore
10of2
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4.4 Hopping Channel Separation

4.4.1 Applicable Standard
Section 15.247(a)(1): frequency hopping systems operating in the 2400-2483.5 MHz
band may have hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided
the systems operate with an output power no greater than 125 mW(20.96dBm).

4.4.2 Block diagram of test setup

l

]
;MMG{DU

EUT

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.4.3 Measurement method
1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300KHz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The Hopping Channel Separation is defined as the separation between 2 neighboring
hopping frequencies.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

FCC ID: UXD13003 Page 13 of 66
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4.4.4. Result
PASS
Temperature ( C ) : 22~23 EUT: Powered Subwoofer
Humidity (%RH ): 50~54 M/N: V-20W
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Jul 19, 2012 Test engineer: Phenix
Channel No. Frequency Channel 20dB
(MHz) Separation Bandwidth
(MHz) (MHz)
LOW(channel 1) 2406 4.0 4.52
MID(channel 9) 2438 3.975 4.42
HIG(channel 18) 2474 3.9975 4.40

Conclusion: 2/3rd of the largest 20dB Bandwidth = 2/3 x 4.52 MHz = 3.013 MHz(see section
4.3), which is less than the carrier channel separation of 4 MHz. In addition, the output power
is less than 125 mW. See section 4.7 for the measurement of output power.

Channel Low :

i Agilent R T | Marker
Mkr1 &4 4.000 MHz

gefZIJ dBm Atten 30 dB 018408 |fai ihaar
eak 1 2 3 4
Log ek L g |Eeee
10 /w.mw T \\ /w wvv\\

dB/ MNormal
Offst N

¢ /JUNH \_‘wv e

@ WN Delta
M Delta Pair

(Tracking Ref)
Ref Delta

V1 S2 :
53 FC Span Pair
AA Span Center
Off
Start 2.402 GHz Stop 2.412 GHz 1“"?59

#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms {401 pts) °

FCC ID: UXD13003 Page 14 of 66
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Channel MID :

A Agilent R T | Trace/View
Mkr2 &4 -3.975 MHz

Ref 20 dBm Atten 30 dB 0.164 dB T
Poak = race
1 2 3
Log -
w (h T T
dB/ ; Clear Write
Offst !
dB
hlax Hold
lin Hald
V1 82
83 FC Wiew
AR
Elank
Start 2.431 GHz Stop 2.441 GHz 1“"?59
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts) .

Channel HIG :

i Agilent R T | Marker
Mkr1 4 -3.9975 MHz

Ref 20 dBm Atten 30 dB -0.336 dB Solect Marker
Peak n iy 1 2 3 4
Log ? B — — —
10 /\UW&\ W L

dB/ n Mormal

= I LY
a IM\\A Delta

" Delta Fair

w (Tracking Ref)
Ref Delta

V1 s2 :
53 FC Span Pair
AA Span Center
Off
Start 2.467 GHz Stop 2.48 GHz 1“"?59

#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts) .

FCC ID: UXD13003 Page 15 of 66
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4.5 Number of Hopping Frequency

4.5.1 Applicable Standard
Section 15.247(a)(1)(ii1): For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 15 non-overlapping hopping channels. Frequency hopping
system which use fewer than 75 hopping frequencies may employ intelligent hopping
techniques to avoid interference to other transmissions. Frequency hopping system may
avoid or suppress transmissions on a particular hopping frequency provided that a
minimum of 15 non-overlapping channels are used.

4.5.2 Block diagram of test setup

- 1 _.
]"_er g o oo

i

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.5.3 Measurement method

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300K Hz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. Observe frequency hopping in 2400MHz~2483.5MHz, there are 18 non-overlapping

channels.
4.5.4. Result
Temperature ( 'C ) : 22~23 EUT: Powered Subwoofer
Humidity (%RH ): 50~54 M/N: V-20W
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Jul 19, 2012 Test engineer: Phenix
FCC ID: UXD13003 Page 16 of 66
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Frequency Number of Hopping Min. Limit
(MHz) Channel (Channels)
2400~2483 18 >15
Test Plot:
2 Agilent R T IW
Ref 20 dBm Atten 30 dB Trace
Peak 1 5 5
:;9 KA A r\ll i J T | N ~ ~
w | LTI L s v
Offst / | I UUUUV\J\‘)VVVVU
3
@ IJ \ hlax Hold
W Min Hold
M1 S2
S3 FC e
AR
Elank
Start 2.4 GHz Stop 2.483 GHz 1“"?59
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts) .
|
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4.6 Dwell Time of Each Frequency

4.6.1 Applicable Standard
Section 15.247(a)(1)(ii1): For frequency hopping systems operating in the 2400-2483.5
MHz band. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4seconds multiplied by the number of hopping channels
employed.

4.6.2 Block diagram of test setup

- 1 _.
]"_er g o oo

W |

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.6.3 Measurement method

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to IMHz and VBW to 3MHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is more than once pulse
time.

4. Set the center frequency on any frequency would be measure and set the frequency
span to zero span.

5. Measure the maximum time duration of one single pulse.
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Report No.: TR-1302-006-05

4.6.4. Result

Temperature ( C ) : 22~23

EUT: Powered Subwoofer

Humidity (%RH ): 50~54

M/N: V-20W

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

Test data: Jul 19, 2012

Test engineer: Phenix

Calculate:

The Dwell Time = (time of Pulse / Pulse Cycle) x 0.4(second) x 18(channels)

Channel Time of Pulse | Pulse Cycle Dwell Time Limit Result
(ms) (ms) (ms) (ms)
LOW 0.2 10 144 400 Pass
MID 0.2 10 144 400 Pass
HIG 0.2 10 144 400 Pass

The maximum time of occupancy for a particular channel is 144 ms, which is less than the 400

ms allowed by the rules; therefore, it meets the requirements of this section.
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Test Plot:
Channel LOW :
i Agilent R T | Marker
Mkrl 4 200 ps
Ref20 dBm Atten 30 dB -1.236 dB Sallea i aar
Peak
1 2 3 4
Log
10
dBy/ Mormal
Offst
3 J
dB )
Delta
Delta Fair
(Tracking Ref)
Ref Delta
V1 s2 tf S Pai
\ 1IN P T A L TP Y I N P pan alr
S3 :: '\"“""l""“"N ""I"‘\\"\"."” “""‘WN »""WW‘E’L‘E‘JWW P i "J"'-'I‘ WA IR | Span Center
Off
Center 2.408 GHz Span 0 Hz 1“"?59
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) .
i Agilent R T | Marker
Mkr1 4 10ms
gef 20 dBm Atten 30 dB -0.075 dB Sallea i aar
eak
1 2 3 4
Log
10
dBy/ wm | Mormal
Offst ] &
3
dB
Delta
Delta Fair
(Tracking Ref)
Ref Delta
V1 s2 :
§3 FC |l Lol gt L by A sthoin o fani o] bbed L Lot I Span Pair
AA Span Center
Off
Center 2.408 GHz Span 0 Hz 1“"?59
Res BW 100 kHz #VBW 300 kHz Sweep 100 ms (401 pts) .
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Channel MID :
i Adilent R T IW
Mkrl 4 200 ps
g:;;l] dBm Atten 30 dB 4.898 dB Select Marker
1 2 3 4
Log
10
a/ MNormal
Offst
3
dB
Delta
Delta Fair
(Tracking Ref)
Ref Delta
V1 S2 1R < Pai
S3 FCHFWW—‘ " ik b W e " pan Falr
AA IJ " i ”F" i g A *W“f"f"”"' " | Span Center
Off
Center 2.436 GHz Span 0 Hz 1’\4?59
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) .

i Agilent R_T | Marker
Mkr1 4 10ms

Ref 20 dB Atten 30 dB -0.072 dB
€ m en Select Marker
Peak
1 2 3 4
Log
10
dB/ in N
Offst pa S Marmal
3
dB
Delta
Delta Fair
(Tracking Ref)
Ref Delta
Vi s2 JLM‘ _
53 FCM“Mww\.ﬂJ‘W«»MﬂM MJLLM-;JL\MM J‘W » Span Pair
AA Span Center
Off
Center 2.436 GHz Span 0 Hz 1“"?59
Res BW 100 kHz #VBW 300 kHz Sweep 100 ms (401 pts) .
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Channel HIG :
i Agilent R T | Marker
Mkrl & 200 ps
Ref 20 dB Atten 30 dB 0.943 dB
€ m en Select Marker
Peak
1 2 3 4
Log
10
dBy/ Mormal
Offst
3
dB
Delta
Delta Fair
(Tracking Ref)
Ref Delta
V1 S2 -k :
S3 FC syttt ol bt e dndoa oo 1o s dad %‘L#Mmﬁ bl Span Pair
anl LA AN i A ML L Span Center
Off
Center 2.474 GHz Span 0 Hz 1“"?59
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) .

i Agilent R_T | Marker
Mkr1 4 10ms

Ref 20 dB Atten 30 dB -0.633 dB
F':ak m en Select Marker
1 2 3 4
Lug 1R 1
10 ¢ &
dB/ Morrmal
Offst
3
dB
Delta
Delta Fair
(Tracking Ref)
| Ref Delta
Vi s2 WJL _
53 FC e o b e d Lo iAo Lt gl b e o L . Span Pair
AA Span Center
Off
Center 2.474 GHz Span 0 Hz 1“"?59
Res BW 100 kHz #VBW 300 kHz Sweep 100 ms (401 pts) .
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4.7 Maximum Peak Output Power

4.7.1 Applicable Standard
Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels and The maximum peak
output power shall not exceed 1 watt. For all other frequency hopping systems in this
frequency band, The maximum peak output power shall not exceed 0.125 watt.

4.7.2 Block diagram of test setup

- 1 _.
]"_er g o oo

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.7.3 Measurement method

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

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

3. Use the following spectrum analyzer settings:

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

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

the screen of spectrum analyzer.
5. Repeat above procedures until all frequencies measured were complete.
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4.7.4. Result
Temperature ( C ) : 22~23 EUT: Powered Subwoofer
Humidity (%RH ): 50~54 M/N: V-20W
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Jul 19, 2012 Test engineer: Phenix
Channel No. Frequency Output Power Limits
(MHz) (dBm) (dBm)
LOW 2406 11.30 20.96
MID 2438 10.88 20.96
HIG 2474 10.03 20.96
Channel LOW :
2 Agilent R T | Measure
Ch Freq 2.406 GHz Trig  Free
Channel Power MWeas Off
Channsl Pawer
Ref 23 dBm Atten 30 dB
#Peak
Log L Occupied BYY
10 -
dB/
Offst poerie”” o ACF
3
dB
WU Carrier
Center 2.406 GHz Span 10 MHz Power
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 —
Channel Power Power Spectral Density PowerggﬂBF
11.30 dBm /8.0000 MHz -57.73 dBm/Hz More
10f2
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Channel MID :
2 Agilent

2.437 GHz

Ch Freq

Channel Power

Trig  Free

Start Freq
2.43200000 GHz
Ref23 dBm Atten 30 dB
tP“k Stop Freg
1;9 e 2.44200000 GHz
dB/ CF Step
Offst o] === 4 00000000 MHz
3 Auto Iarn
dB
Freq Offset
Center 2.437 GHz Span 10 MHz = 0.00000000 Hz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401
. Signal Track
Channel Power Power Spectral Density @i e racm
10.88 dBm /8.0000 MHz -58.15 dBm/Hz

Freg/Channel

W

Center Freg
243700000 GHz

Channel HIG :
2 Agilent

2474 GHz

Ch Freq

Channel Power

Trig  Free

2.47400000 GHz

Start Freq
2 46300000 GHz
Ref23 dBm Atten 30 dB
tP“k Stop Freg
1;9 e 2.47900000 GHz
dB/ CF Step
Offst ——-— 1 00000000 MHz
3 Auto Idan
dB
Freq Offset
Center 2.474 GHz Span 10 MHz = 0.00000000 Hz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401
; Signal Track
Channel Power Power Spectral Density @i e off
10.03 dBm /8.0000 MHz -59.00 dBm/Hz

Freg/Channel

W

Center Freg
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4.8 Band Edges Emission

4.8.1 Applicable Standard
Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions that fall in the restricted bands, as defined in Section 15.205, must also comply
with the radiated emission limits specified in Section 15.209.

4.8.2 Block diagram of test setup

- 1 _.
]"_er g o oo

W |

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.8.3 Measurement method

1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable
loss is used as the offset of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency
span including 10MHz bandwidth from lower band edge. Then detector set to peak and
max hold this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.
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4.8.4. Result
Temperature ( °C ) : 22~23 EUT: Powered Subwoofer
Humidity (%RH ): 50~54 M/N: V-20W
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Jul 19, 2012 Test engineer: Phenix
Conducted:
Frequency Read Delta Limits Margin
(MHz) (dB) (dB) (dB)
2400 36.83 -20 16.83
2483.5 49.36 -20 29.36
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Channel LOW :
i Agilent R T | Marker
Mkr2 2.40000 GHz
Ref 20 dB Atten 30 dB -28.27 dB
€ m en M Select Marker
Peak 1 1 5 E 4
Log = = -
" /VWMMH
dB/ Mormal
Offst I,}'“H M"‘\
3 - ot \‘\\v‘
dB N
DI e il Delta
_11 5 L A it A it
dBm Delta Pair
(Tracking Ref)
Ref Delta
Center 2.4 GHz Span 20 MH:z _
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1 'Ol Freq 240625 GHz 8.553 dBm
2 1) Freq 2.40000 GHz .28.27 dBm
Off
More
10of2

Channel HIG :
i Agilent R T | Marker
Mkr2 2.483500 GHz
Ref 20 dB Atten 30 dB 42.11 dB
€ m en M Select Marker
Peak 1 1 5 E 4
Lo = = -
9 M\
10 I \
dB/ Morrmal
Offst L)
3
BT v
dB N
Delta
|]1|2 8 MMWMWMWHMMW
dBm Celta Pair
(Tracking Ref)
Ref Delta
Center 2.483 GHz Span 22 MH:z _
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1 'Ol Freq 2474205 GHz 7254 dBm
2 1) Freq 2433500 GHz -42.11 dBm
Off
Mlore
10of2
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Radiated:
CHLOW:
#1 antenna

Trade Name
Model Name
Product Name
Test Condition

Memo

LIMIT :

RADIATED EMISSION

V-20W
Powered Subwoofer
TX CH-L

1# antenna

FCC Part15 C transmitter spurious above1G(average)

dBuV/m

Document No.

Power Supply
Temp/Humi
Operator

Date : 2013/07/04 16:37:53

AC 120V/60Hz
27/55RH%
pang

120
110

100

g0
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60

50
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_I'J.L‘_.\NM‘-J'
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20
10

2.39G

456 dBuV/m

241G
Frequency[Hz]

110

100
g0

>

80

70

60

]
s
T s
sedpfprr ™

TP ECE
’.“r e

o

50

l‘rw«\.\r"' |
40 P T e e |
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RADIATED EMISSION

Date : 2013/07/04 16:37:53

Trade Name : Document No. Z

Model Name o V-20W Power Supply - AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi . 27/55RH%
Test Condition - TXCH-L Operatar © pang

Memao © 1#antenna

LIMIT :

" FCC Part15 C transmitter spurious abovel1G(average)

Meter
Frequency Reading Ant. |Antenna| Total Level Angle | Height | Pola. Limit Margin

[vHz] (PK) (AV) | Type | Factor | Loss | (PK) (AV) |[[degree]| [cm] (PK) (AV) | (PK) (AV)

[dBuV] [dB/m] | [dB] [dBuV/m] [dBuV/m] [dB]
2397.607 571 503 | HEN 314 -340 545 477 121 1.00 | Hon -—- 54.0 —- 6.3
2398.208 57.6 486 | HRN 314 | -340 55.0 46.0 125 1.00 | Hon - 54.0 - 8.0
2398 448 594 493 | HRN 314 | 340 56.8 46.7 125 1.00 | Hom - 540 - 73
2396.847 624 475 | HEN 314 | -340 59.8 453 206 1.00 | Vert - 54.0 - 8.7
2398.729 64.7 458 | HEN 314 | -340 62.1 43.2 201 1.00 | Vert -—- 54.0 —- 10.8
2399.169 652 428 | HRN 314 -340 62.6 40.2 206 1.00 | Vert —- 54.0 — 138
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#2 antenna

Trade Name
Model Name
Product Name
Test Condition

V-20W

Memo

LIMIT :

Powered Subwoofer
X

RADIATED EMISSION

Document No.
Power Supply
Temp/Humi
Operator

2# antenna

FCC Part15 C transmitter spurious above1G(average)

20 dBuV/m

Date : 2013/08/20 16:10:38

AC 120V/60Hz
27/55RH%
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RADIATED EMISSION

Date : 2013/08/20 16:10:38

Trade Name : Document No. :

Model Name ooV-20W Power Supply . AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi . 27T/55RH%
Test Condition - TXCH-L Operator . pang

Memo : 2# antenna

LIMIT

" FCC Part15 G transmitter spurious abovelG(average)

Meter
Frequency Reading Ant. |Antenna| Total Level Angle | Height | Pola. Limit Margin
[MHz] (PK) (AV) | Type | Factor | Loss | (PK) (AV) |[degree]| [em] (PK) (AV) | (PK) (AV)
[dBuV] [dB/m] | [dB] [dBuV/m] [dBuV/m] [dB]
2398 448 594 493 | HEN 314 | -340 56.8 46.7 125 1.00 | Hort - 540 - 73
2399.169 598 50.6 | HEN 314 | -340 572 48.0 125 1.00 | Hort - 540 - 6.0
2399970 599 496 | HEN 314 | -340 573 47.0 125 1.00 | Hort - 540 —-- 7.0
2399.169 65.2 50.0 | HEN 314 | -340 62.6 474 206 1.00 | Vert - 540 - 6.6
2399689 66.0 472 | HEN 314 | -340 634 446 210 1.00 | Vert - 540 - 9.4
2399970 65.6 50.1 | HRN 314 | -340 63.0 47.5 201 1.00 | Vert - 540 - 6.5
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CH HIG:
#1 antenna

RADIATED EMISSION

Daocument No.
Power Supply
Temp/Humi
Operator

Trade Name
Model Name
Product Name
Test Condition

V-20W

Powered Subwoofer
TX CH-H

Memo

LIMIT : FCC Part15 C transmitter spurious above1G(average)
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Date : 2013/07/04 11:04:50
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RADIATED EMISSION

Date : 2013/07/04 11:04:50

Trade Name Document No.

Model Name V-20W Power Supply AC 120V/60Hz

Product Name Powered Subwoofer Temp/Humi 27/55RH%

Test Condition Operator pang

Memo

LIMIT : FCC Part15 C transmitter spurious above1G(average)
Frequency| Meter Ant. Detector| Antenna | Total Level Angle Height |Pola. | Limmt Margin

[MHz] (PK) Type Factor Loss éPK% [degree] [m] [dBuV/m] | [dB]
[dBuV] [dB/m] [dB] [dBuV/m]

2483 533 485 | HRN PK 312 -33.8 459 273 2.00 | Hon. 534.0 81
2483733 509 | HRN PK 312 -338 483 199 1.00 | Vert. 34.0 3.7
2483.773 47.3 | HEN PK 312 -338 447 63 1.00 | Hom. 34.0 9.3
2483 813 515 | HRN PK 312 -33.8 489 194 1.00 | Vert. 534.0 51
2484014 46.0 | HEN PK 312 -33.8 434 273 200 | Hon. 34.0 106
2484 254 50.0 | HRN PK 312 -33.8 474 194 1.00 | Vert. 54.0 6.6
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#2 antenna

Trade Name
Model Name
Product Name

V-20W

Test Condition TX CH-H
Memo 2# antenna
LIMIT -

Powered Subwoofer

RADIATED EMISSION

Document No.
Power Supply
Temp/Humi
Operator

FCC Part15 C transmitter spurious above1G{average)

120 dBuv/m

Date : 2013/08/20 16:29:34
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RADIATED EMISSION

Date : 2013/08/20 16:29:34

Trade Name G Document No. I

Model Name TV-20W Power Supply o AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi o 27/55RH%
Test Condition o TXCH-H Operator © pang

Memo : 2#antenna

LIMIT

" FCC Part15 C transmitter spurious abovel1G(average)

Meter
Frequency Reading Ant. |Antenna| Total Level Angle | Height | Pola. Linut Margin

[MHz] (PK) (AV) | Type | Factor | Loss | (PK) (AV) |[degree]| [cml] (PK) (AV) | (PK) (AV)

[dBuV] [dB/m] | [dB] [dBuV/m] [dBuV/m] [dB]
2483.613 51.6 43.5 | HEN 312 | 338 49.0 409 282 1.00 | Homt - 54.0 - 131
2483 813 516 442 | HEN 312 | -338 490 416 253 1.00 | Hon - 540 - 124
2484334 493 478 | HEN 312 -338 46.7 452 278 1.00 | Hon - 540 - 8.8
2483.573 58.0 458 | HEN 312 | 338 554 432 197 1.00 | Vert - 54.0 - 10.8
2483 854 573 398 | HEN 312 -338 54.7 372 201 1.00 | Vert - 54.0 - 168
2483974 56.3 -— | HRN 312 | 338 53.7 — 201 1.00 | Vert - 54.0 - —
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4.9 Spurious Radiated Emission

4.9.1 Applicable Standard
Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions that fall in the restricted bands, as defined in Section 15.205, must also comply
with the radiated emission limits specified in Section 15.209.

4.9.2 Block diagram of test setup

Radiated Measurement Setup:

| Antenna Tower

L~ Antenna

EUT hd
‘\ 4m /
RF Test

| . | Receiver
[ = 1T =T B

Tu‘t:]n 0.8m ¢ Im =
aple A ! A
i : D oo
A i 1 ] | |
Ground Plane J

Figure 1 : Frequencies measured below 1 GHz configuration
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il

Antenna Tower

Hom Antenna
EUT v

Spectrum

A j\ Analyzer
[ e 4B | H e
|

]Tut:]r] 0.8m Im \
able
fi\ A Amplifier [ D%@
. : =
I I ' 1 ]

Figure 2 : Frequencies measured above 1 GHz configuration

Conducted Measurement Setup:

. 1 _.
]"_er g o oo

W |

a 28 O 0

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.9.3 Measurement method
Radiated Measurement
1. Configure the EUT according to ANSI C63.4 (2003).

2. The EUT was placed on the top of the turntable 0.8 meter above ground.

3. The phase center of the receiving antenna mounted on the top of a height-variable
antenna tower was placed 3 meters far away from the turntable.

4. Power on the EUT and all the supporting units.
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5. The turntable was rotated by 360 degrees to determine the position of the highest
radiation.

6. The height of the broadband receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of both horizontal
and
vertical polarization.

7. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M) and
then the turntable was rotated (from 0 degree to 360 degrees) to find the maximum
reading.

8. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

Conducted Measurement

1. For emission above 1GHz, conducted measurement method is used.
2. The transmitter is set to the lowest channel.

3. The transmitter output was connected to the spectrum analyzer via a cable and cable
loss 1s used as the offset of the spectrum analyzer.

4. Set RBW to 100KHz and VBW to 300 KHz, Then detector set to peak and max hold
this trace.

5. The lowest band edges emission was measured and recorded.

6. The transmitter set to the highest channel and repeated 2~4.
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4.9.4. Result
PASS
Radiated:
Below 30MHz:
No further spurious emissions has been found between 9kHz and 30 MHz.
30M- 1GHz(#1 antenna):

RADIATED EMISSION

Date : 2013/07/05 15:46:46

Trade Name ; Document No. :

Model Name © V-20W Power Supply . AC 120V60Hz
Product Name . Powered Subwoofer Temp/Humi o 27/55RH%
Test Condition . TX MODE Operator . pang

Memo . 1# antenna

LIMIT : FCC Part15 Class B(3m)/USA

a0 dBuV/m

= Limit

80 ~— Horizontal

Horizontal

70

60

50 I—

40

30 o

” " A, (i W
20 < R e e R A

10

0
30Mm 50M 70M 100M 200M 200Mm 500M  7OOM 1G

Frequency[Hz]

90 dBuV/m

Limit

80

Vertical

K
Vertical
70

60

50 [

40

3

30 .
"'-.. ,§ ol T
VoA .-/ \ - ,\{M'Mf“'“
20 } i

]
v 7 T T etk

10

0
30M 50M  70M  100M 200M 300M 500M  700M 1G
Frequency[Hz]
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RADIATED EMISSION

Trade Name :

Model Name oo V20w

Product Name - Powered Subwoofer
Test Condition - TX MODE

Memo - 1# antenna

LIMIT : FCC Part15 Class B(3m)/USA

Document No.
Power Supply
Temp/Humi
Operator

Date : 2013/07/05 15:46:46

AC 120V60Hz
27/55RH%
pang

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE COMMENT

PEAK FACTOR
[MHZ [dBuv] [dB] [dB] [dB]

—-- Horizontal ——
1 33888 323 114 6.8 316
2 43607 30.0 112 6.9 316
3 59158 328 108 70 316
—--Vertical ——
4 30.000 489 119 6.7 316

5 43607 419 12 69 316
6 59.158 420 108 70 316

[dBuV/m] [dBuV/m]

18.9
16.5
19.0

359
284
282

40
40
40

40
40
40

[dB] [em]
211 100
235 200
210 200
41 100
116 100
18 100

[DEG]

358
273
166

207
42
174
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30M- 1GHz(#2 antenna):
RADIATED EMISSION

Date : 2013/07/05 15:38:24

Trade Name : Document No. :

Model Name o V20w Power Supply - AC 120V60Hz
Product Name - Powered Subwoofer Temp/Humi . 27/55RH%
Test Condition . TXMODE Operator . pang

Memo . 2#antenna

LIMIT : FCC Part15 Class B{(3m)/USA

dBuV/m

90

— Limit

80

— Horizontal

Haorizontal
70

60

50

40

30 ;
| e

- ) A [LLw
20 : A e -

10

30M 50M  70M  100M 200M 300M 500M  700M 1G
Frequency[Hz]

90 dBuY/m

— Ll

80

— Vertical
X Vertical

70

60

50

40

30 ——+
\ -x R gt

20 + - f T ] pemy- T

\ e,

10

30M 50M  70M  100M 200M 300M 500M  700M 1G
Frequency[Hz]
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RADIATED EMISSION

Date : 2013/07/05 15:38:24

Trade Name ; Document No. X

Model Name o V20w Power Supply : AC 120V60Hz
Product Name . Powered Subwoofer Temp/Humi . 27/55RH%
Test Condition . TX MODE Operator . pang

Memo . 2# antenna

LIMIT : FCC Part15 Class B(3m)/USA

Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE COMMENT
PEAK FACTOR

[MHz] [dBuv] [dB] [@B] [dB] [dBuV/m][dBuVim] [dB] [em]  [DEG]

-—- Horizontal ——
1 30.000 33.3 19 6.7 316 20.3 40 19.7 200 273
2 43607 30.0 112 6.9 316 165 40 235 200 273
3 KR9.158 328 108 70 316 19.0 40 210 200 166

— Vertical —
4 30.000 489 119 6.7 316 359 40 41 100 207
5 43607 41.9 112 6.9 316 284 40 11.6 100 42
6 59158 420 108 70 316 282 40 118 100 174
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Above 1GHz(#1 antenna):
CHLOW:

RADIATED EMISSION

Date : 2013/07/04 11:17:12

Trade Name Document No.

Model Name V-20W Power Supply AC 120V/60Hz
Product Name Powered Subwoofer Temp/Humi 27/55RH%
Test Condition 2406MHz, TX Operator pang

Memo 1# anterna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious abovel1G(average)

dBuV/m

90

80

70

60

50

40

E

s

onaibn g

30 )' \ il ;

\ P

|
N WO

sl

L]

e

20

10

dBuV/m

2G 3G

5G

TG

10G
Frequency[Hz]

90

80

70

60

50

40 1

30{—A

." L'II
LIIIII,"\ A

T Ll

i

| paamrnite

20

10

2G 3G

5G

TG

10G
Frequency[Hz]

— Limit

Horizontal

Horizontal

18G

—  Limit

Vertical

X Vertical

18G

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 11:17:12

Trade Name : Document No. E

Model Name ©V-20W Power Supply - AC 120V/60Hz
Product Name :  Powered Subwoofer Temp/Humi - 27T/55RH%
Test Condition . 2406MHz, TX Operator . pang

Memo . 1#antermna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious abovel1G(average)

Ffi?ﬁezi]lcy %E}ﬁ %m. Detector| ?ﬂlﬁlﬂﬂ Egral L[EEEI Iﬁfg}e ! H[eig_i,ht Pola. [I&%m{ il ].'vilg.ng]m
e actor 55 [=~] m 1V /1
[@BoV] | [dB/m] |[dB] [§.Bu ]|
4805624 663 | HRN | PK 364 -313 714 42| 200 | Hori. 740 26
4805.624 658 | HRN | PK 364 -313 70.9 9| 1.00 | Vert. 74.0 31
7222 465 466 | HRN | PK 414| -292 58.8 185 | 1.00 | Hon. 74.0 15.2
7222 465 521 | HRN | PK 414| -292 643 1| 1.00 | Vert 74.0 9.7
9621.271 40.1 | HRN | PK 422 -282 54.1 212 2.00 | Vert. 74.0 19.9
9639307 315| HRN | PK 423| 281 457 281| 2.00 | Hor. 740 283
Retest as FCC DA-00-705A1 required for VBW=10Hz:
Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4805.624 50.1 Hor 54 39
7222.465 39.7 Hor 54 14.3
9639.307 24.8 Hor 54 29.2
4805.624 49.8 Ver 54 4.2
7222.465 42.6 Ver 54 11.4
9621.271 33.4 Ver 54 20.6
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CHMID:

Trade Name
Model Name
Product Name
Test Condition

Memo

RADIATED EMISSION

V-20W
Powered Subwoofer
2438MHz, TX

. #1 anterna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)

FCC Part15 C transmitter spurious abovel1G(average)

dBuV/m

Date : 2013/07/04 11:59:04

Document No.
Power Supply
Temp/Humi

Operator

AC 120V/60Hz

27/55RH%
pang

g0

80

70

60

50

40

304

e

A

20

10

dBuV/m

2G 3G

5G

7G

106G
Frequency[Hz]

a0

80

70

60

50

40

Ml |

e

iy

du;w*whwﬂﬂ&r¢""r

30—

\ II|'!'-__—-'. n J‘N\

¥
i e

20

10

2G

5G

7G

106G
Frequency[Hz]

— Limit

Haorizontal
Horizontal

18G

— Limit

Vertical
x Vertical

18G

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 11:59:04

Trade Name : Document No. 3

Model Name oOV-20W Power Supply - AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi . 27/55RH%
Test Condition o 2438MHz, TX Operator . pang

Memo : #1 anterna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above1G(average)

Frifilll_llency Mir:-{ter %m. Detector| ;\ntezma Egra.l L;Eel .g.telgle Height |Pola. %—Bfm{' M;ngin
M) [%JV] e [B/m] |[dB] [c‘IBu im] egres]. | Tl aBalial) H
2424854 45.7 | HRN PK 314 -33.9 432 96 1.00 | Hom. 74.0 308
2424 854 45.8 | HRN PK 314 -33.9 433 142 2.00 | Vert. 74.0 30.7
4877.768 61.5 | HRN PK 36.5 -31.2 66.8 208 2.00 | Hon. 74.0 72
4877.768 601 | HRN | PK 365| 312 654 311 200 | Vert 740 8.6
7312646 480 | HRN | PK 411| 292 599 200 | 100 | Hori. 740 14.1
7330.682 51.7| HRN | PK 410| -292 633 68 | 200 | Vert 740 10.5
Retest as FCC DA-00-705A1 required for VBW=10Hz:
Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4877.768 45.4 Hor 54 8.6
7312.646 39.4 Hor 54 14.6
4877.768 44.8 Ver 54 9.2
7330.682 43.0 Ver 54 11.0
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CH HIG:

Trade Name
Model Name
Product Name
Test Condition

Memo

RADIATED EMISSION

Date : 2013/07/04 13:156:30

Document No.

V-20W Power Supply - AC 120V/60Hz
Powered Subwoofer Temp/Humi o 27/55RH%
2474MHz, TX Operator o pang

#1 anterna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above1Giaverage)

dBuV/m

90

— Limit

80

Horizontal

70

Horizontal

60

50

40

30|~k

WRIRTEY, Mw

I i
L

20

o

10

dBuV/m

2G 3G 5G 7G 10G 18G
Frequency[Hz]

90

— Limit

80

Vertical
¥

Vertical

70

60

50

40

30 A

I
i

n, h

i
fi e
| : _il e Al
T o

S af

20

10

26 3G 5G 7G 10G 18G
Frequency[Hz]

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 13:15:30

Trade Name Document No. Z
Model Name V-20W Power Supply . AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi - 27/55RH%
Test Condition o 2474MHz, TX Operator . pang
Memo #1 anterna
LIMIT : FCC Part15 C transmitter spurious abovelG(peak)
FCC Part15 C transmitter spurious above1G(average)
Frequency| Meter Ant. Detector| Antenna | Total Level Angle Height |Pola. | Linut Margin
[MHz] (PK) Type Factor Loss PK [degree] [m] [dBuV/m] | [dB]
[dBuV] [dB/m] [dB] [éBu')v'.-"m
4949913 672 | HRN PK 36.6 -31.1 72.7 230 2.00 | Hom. 74.0 13
4949913 648 | HRN PK 36.6 -31.1 703 290 2.00 | Vert. 74.0 3.7
7420.863 530 | HRN PK 40.8 -29.2 64.6 32 2.00 | Hon. 74.0 9.4
7420.863 538 | HRN PK 408 -29.2 65.4 67 2.00 | Vert. 74.0 86
9909.849 377 | HRN PK 423 -27.6 524 48 2.00 | Hom. 74.0 21.6
9909.849 36.8 | HRN PK 423 -27.6 315 286 2.00 | Vert. 74.0 225
Retest as FCC DA-00-705A1 required for VBW=10Hz:
Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4949913 51.4 Hor 54 2.6
7420.863 44.2 Hor 54 9.8
9909.849 31.8 Hor 54 22.2
4949913 49.7 Ver 54 4.3
7420.863 45.1 Ver 54 8.9
9909.849 31.5 Ver 54 22.5
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RADIATED EMISSION

Above 1GHz(#2 antenna):
CHLOW:
Trade Name
Model Name V-20W
Product Name Powered Subwoofer
Test Condition 2406MHz TX
Memo 24 antenna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious abovelG(average)

%0 dBuV/m

Document No.

Power Supply
Temp/Humi
Operator

Date : 2013/07/04 14:50:14

AC 120V/60Hz
27/55RH%
pang

— Limit

80

Harizontal

Horizontal

70

60 1

50

40 IJ| = g i::

P

o
¥

30 |k ey

20

10

2G 3G 5G

- dBuV/m

7G

10G

18G
Frequency[Hz]

80

—  Limit

Wertical

70

X Wertical

60 T

50

40— ' X

gl Vel

T

| M’\A‘u J*'h'l'm'lm'

30 11

20

10

2G 3G 5G

10G

18G
Frequency[Hz]

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 14:50:14

Trade Name 5 Document No. g

Model Name o V-20W Power Supply - AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi . 27/55RH%
Test Condition . 2406MHz TX Operator . pang

Memo © ¥ antenna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above1G(average)

Ff;ﬁl{;ﬂcy ME&T %m. Detector| ?men.na Egtal LIEEEI .3:[_2].? Height |Pola. %Lgm{ M?ergm
o [(d%u?v] il [Bm] |[dB] [éBu J/m] s L |
2406818 442 | HRN PK 314 -339 417 178 2.00 | Hon. 74.0 323
2406818 434 | HRN PK 314 -339 409 358 2.00 | Vert. 74.0 331
4805.624 59.6 | HEN PK 364 -313 64.7 125 1.00 | Honw 74.0 93
4805.624 610 | HRN PK 364 -313 66.1 9 1.00 | Vert. 740 19
7222 465 464 | HEN PK 414 -292 38.6 356 1.00 | Honw 74.0 154
7222463 494 | HRN PK 414 -292 61.6 96 2.00 | Vert 74.0 12.4
Retest as FCC DA-00-705A1 required for VBW=10Hz:
Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4805.624 44.2 Hor 54 9.8
7222.465 38.0 Hor 54 16.0
4805.624 46.5 Ver 54 7.5
7222.465 41.8 Ver 54 12.0
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CHMID:

Trade Name
Model Name
Product Name
Test Condition

Memao

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above’lG(average)

dBuVY/m

RADIATED EMISSION

V-20W
Powered Subwoofer
2438MHz TX

2# antenna

Document No.
Power Supply
Temp/Humi
Operator

Date : 2013/07/04 15:24:58

AC 120V/60Hz

27/55RH%
pang

g0

80

70

60

50

40—

|
\ )
b L, A
—~

| et

30 7

20

10

dBuV/m

2G 3G

TG 10G

Frequency[Hz]

g0

80

70

60

50

! ,J.W

40

0 ——~——~+

W ,‘\I. 1 A J‘I !h',"\.u' L/-"\FU\.‘-.-J'J"‘" N

20

10

2G 3G

7G 1

0G
Frequency[Hz]

—  Limit

Horizontal
Haorizontal

18G

— Limut

Vertical
* Vertical

18G

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 15:24:58

Trade Name ; Document No. :

Model Name o V-20W Power Supply . AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi o 27/55RH%
Test Condition : 2438MHz TX Operator : pang

Memo . Z# antenna

LIMIT : FCC Part15 C transmitter spurious above’G(peak)
FCC Part15 C transmitter spurious abovelG(average)

Frequency| Meter Ant. Detector| Antenna | Total Level Angle Height |Pola. | Limuit Margin
[MHz] (PK) Type Factor Loss PK [degree] [m] [dBuV/m] | [dB]
[dBuV] [dB/m] [dB] [c&Bu //m]
4877.768 60.2 | HRN PK 36.5 -31.2 63.5 67 2.00 | Hon. 74.0 85
4877.768 613 | HRN PK 365 -31.2 66.6 186 1.00 | Vert. 74.0 74
7312.646 479 | HRN PK 411 -292 59.8 124 2.00 | Hom. 74.0 142
7330.682 504 | HRN PK 41.0 -29.2 62.2 303 2.00 | Vert. 74.0 11.8
9765.560 392 | HRN PK 42 4 -280 336 162 2.00 | Hori. 74.0 204
9765.560 36.1 | HRN PK 42 4 -28.0 505 355 2.00 | Vert. 74.0 235

Retest as FCC DA-00-705A1 required for VBW=10Hz:

Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4877.768 45.2 Hor 54 8.8
7312.646 39.5 Hor 54 14.5
9765.560 33.9 Hor 54 20.1
4877.768 46.5 Ver 54 7.5
7330.682 41.8 Ver 54 12.2
9765.560 30.7 Ver 54 23.3
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CH HIG:

Trade Name

RADIATED EMISSION

Document No.

Date : 2013/07/04 16:00:40

Model Name V-20W Power Supply AC 120V/60Hz
Product Name Powered Subwoaofer Temp/Humi 27/55RH%
Test Condition 247T4MHz, TX Operator pang

Memo 2# antenna

LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above1G(average)

dBuV/m

90

— Limit

80

Horizontal

Harizontal

70

60

50 |

40

!
PR LU o acl

ioach i ™™
Vil L Y

30 [

20

10

2G 3G 5G 10G 18G

Frequency[Hz]
dBuVY/m

g0

— Limit

80

Vertical
x

Wertical

70

60

50

40

N AP P
f \ i af
N, W N AT

30

20

10

2G 3G 5G TG 10G 18G

Frequency[Hz]

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2013/07/04 16:00:40

Trade Name Document No. z
Model Name V-20W Power Supply ;. AC 120V/60Hz
Product Name . Powered Subwoofer Temp/Humi o 27/55RH%
Test Condition T 2474MHz TX Operatar I pang
Memo 24# antenna
LIMIT : FCC Part15 C transmitter spurious above1G(peak)
FCC Part15 C transmitter spurious above1G(average)
Frequency | Meter Ant. Detector| Antenna | Total Level Angle Height |Pola. | Linut Margin
[MHz] (PK) Type Factor Loss PK) [degree] [m] [dBuV/m] | [dB]
[dBuV] [dB/m] [dB] [dBuV/m]
4949013 612 | HRN PK 366 -31.1 66.7 284 2.00 | Hori 740 73
4949913 63.7 | HRN PK 36.6 -31.1 69.2 183 1.00 | Vert 740 48
7438.899 453 | HRN PK 408 -292 56.9 148 1.00 | Hon 74.0 17.1
7438.899 46.1 | HRN PK 408 -29.2 T 288 200 | Vert 74.0 16.3
9909.849 371 | HRN PK 423 276 518 a8 2.00 | Homw 740 222
9909.849 370 | HRN PK 423 -276 51.7 201 1.00 | Vert 4.0 223
Retest as FCC DA-00-705A1 required for VBW=10Hz:
Frequency Result at VBW=10Hz Pola. Limit Margin
(MHz) (dBuv) (dBuv) (dB)
4949913 46.1 Hor 54 7.9
7438.899 36.5 Hor 54 17.5
9909.849 31.2 Hor 54 22.8
4949913 48.5 Ver 54 5.5
7438.899 37.1 Ver 54 16.9
9909.849 31.4 Ver 54 22.6
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Conducted:
Channel LOW :
i Agilent R T | Marker
Mkr3 4.814 GHz
Ref 13 dB #Atten 30 dB 40.79 dB
€ m en M Select Marker
Peak &
1 2 3 4
Log
10
dB/ Mormal
Offst
3 3
dB <
DI [T A Py N et Mwﬂmﬂwﬂ»%ﬂmuﬁm Delta
3.9
dBm Delta Pair
(Tracking Ref)
Ref Delta
Start 30 MHz Stop 5 GHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 514.9 ms (101 pts) Span Pair
hlaneer Trace Type X iz Amplitude Span M
1 'Ol Freq 2.403 GHz 5.356 dBm
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5. Test Setup
5.1 Ancillary and Accessory Equipment Used

No. | Description Specification Quantity
1. | transmitter Provided by applicant(GPE) 1
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5.2 Photographs of the Test Configuration
5.2.1 Radiated emission
Below 1GHz:

Above 1GHz:

mllm g

T 1T 1 &

I
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5.2.2  Conducted emission
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5.3 Photographs of the EUT

Enclosure of EUT

Enclosure of EUT
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6. Equipment List

No. | Equipment Manufacturer | Model Serial No. | Last Cal. Cal.
Date Period
1 Precision TDK Co. PBA-2030 090500 2012-09-18 | 1Y
Biconical
Antenna
2 Precision Log | TDK Co. PLP-3003 061001 2012-09-18 | 1Y
Periodic
Antenna
3 Hybrid Log TDK HLP-3003C | 130174 2012-09-18 | 1Y
Periodic
Antenna
4 Horn antenna | TDK HRN-0118 130174 2013-04-07 | 1Y
5 Horn antenna | TDK HRN-0118 | 130186 2013-04-07 | 1Y
6 Horn antenna | SCHWARZBE | BBHA 9170 | 208 2013-04-07 | 1Y
CK
7 Attenuator 6 | Agilent 8491B MY39260 |2012-09-18 | 1Y
dB 147
8 Preamplifier | TDK Sonoma 310 242803 2013-04-07 | 1Y
9 Preamplifier | ELENA EAU-3718 | A070701 |2013-04-07 | 1Y
GXA
10 | EMI Receiver | Rohde & ESIB26 100234 2013-04-07 | 1Y
Schwarz
11 EMI Receiver | Rohde & ESCS30 100350 2013-04-07 | 1Y
Schwarz
12 Spectrum Agilent E4403B MY44210 |2013-04-07 | 1Y
Analyzer 199
13 | Art. Mains EMCO 3816/2 00044921 |2013-04-07 | 1Y
Network
14 | Transient Agilent 11947A 3107A037 | 2013-04-07 | 1Y
Limiter(10 36
dB)
15 Personal HP DX2000MT | MXD4250 | N/A
Computer FZM
16 Personal HP DX2000MT | MXD4130 | N/A
Computer B2N
17 Semi-Anechoi | TDK Co. N/A N/A 2013-04-07 | 1Y
¢ Chamber
18 | Shielded TDK Co. N/A N/A N/A
Room
19 | Loop Antenna | EMCO 6502 9107-2440 | 2013-04-07 | 1Y
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7. Test Uncertainty

Test Range Confidence | Calculated
Level Uncertainty
Radiated emission(3m) 9kHz-30MHz 95% 3.6dB
Radiated emission(3m) 30-1000MHz 95% 4.3dB
Radiated emission(3m) 1-25GHz 95% 5.4dB
Conducted emission 0.15-30MHz 95% 3.3dB
RF power, Spurious(conducted) | 30M-25GHz 95% 3.0dB
8. Appendix

8.1 Confirmation of Compliance within the Limits
8.1.1 Method of calculating measurement result
Radiated Emission

Reading + Antenna  + Cable -  Gain = Result
factor loss
Example  45.2 + 11.9 + 6.7 - 316 = 322
Conducted Emission
Reading + C.FACTOR = Result
Example  34.4 + 10.0 = 44.4
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8.2 Compliance Statements

Subclause 15.247 (a) — Equal Hopping Frequency Use

Requirement: Each of the transmitter’s hopping channels is used equally on average.

The frequency hopping algorithm, when using all 18 channels and no swaps between the active
and trial channel sets occur, goes through a sequence of 70 hops over the course of which

every RF channel has been used.

Subclause 15.247 (a) — Receiver Input Bandwidth

Requirement: The associated receiver(s) complies with the requirement that its input

bandwidth matches the bandwidth of the transmitted signal.

18 RF channels with a 4-MHz bandwidth are defined. The hopping frequency range is 72 MHz
and channel bandwidth is 4MHz for both transmitter and receiver.

When the receiver receives a good data packet from a transmitter, the receiver sends an
acknowledgment back to the transmitter. Once the receiver has responded to the transmitter,
then both the transmitter and receiver units each hop to the next frequency channel and the

process is repeated.

Subclause 15.247 (a) — Receiver Hopping Capability

Requirement: The associated receiver has the ability to shift frequencies in synchronisation

with the transmitted signals.

Radio transceiver CC85xx has

e An integrated frequency synthesizer with 1 MHz step size for any frequency in the range
2400-2483 MHz.

eComplex 3 MHz IF TX signal chain with programmable gain PA

eComplex zero-IF RX signal chain with 36 dB variable gain in the LNAs and 70 dB dynamic
range ADCs

Changing the receiver channel is achieved by changing the frequency of the PLL controlled
local oscillator. The signal from the local oscillator is fed to the mixer which convert the
received signal to the baseband signal. Base-band filtering are contained within the integrated
circuit. The incoming RF signal is then filtered and demodulated.

Upon startup the receiver searches for a transmitter on all 18 channels. When the receiver joins

FCC ID: UXD13003 Page 65 of 66
TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch



& I DK Report No.: TR-1302-006-05

the audio network with chip ID exchange. The receiver captures the packet sent by the
transmitter. It extracts the current hopping channels and matches the hopping sequence. At this
point the transmitter and receiver have a connection and are now synchronized to the hopping
time.

The transmitter sends the change request to the receiver before the hopping sequence adapts.
The hop set change does not occur until the receiver has acknowledged the change. This way

the transceivers within the system maintain synchronization.

Subclause 15.247 (a) — Hopping Sequence

Requirement: The hopping sequence is generated and provided with an example.

A
(]
17 = = =] B = =
16
15
14
13

RF channel #
t

-
S - - T T« =

R L

T 2 3 4585 B 7 B 9 1D'i|12l31415151.7131'§'2-:|212223242525!2?2329303132?
Timeslat #

Figure 36 — Example of AFH hop sequence (active set in color, trial set in black/gray)

This 70-hop macrosequence consists of 14 repetitions of a
o 5-hop microsequence during which
Each of the four active RF channels are used once
One of the trial RF channels is used once
(cycling through all trial channels over the course of a macrosequence)
Figure 36 illustrates this concept. This gives an average steady-state RF channel usage of:
Each of the four active channels are used 20% of the time

Each trial channel is used 1.43% of the time
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