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5. This test report must not be used by the customer to claim product certification, approval, or

endorsement by NVLAP, NIST, or any agency of the Federal Government.

Date of test:
May 30 to June 2, 2009

Tested by: W / k . O kol,(/

~"Takayuki Shimada Katsunori Okai
EMC Services EMC Services

Makoto Kosaka
EMC Services

Approved by :

® This laboratory is accredited by the NVLAP LAB CODE
200572-0, U.S.A. The tests reported herein have been

N v [L & performed in accordance with its terms of accreditation.
*As for the range of Accreditation in NVLAP, you may

refer to the WEB address, http://uljapan.co.jp/emc/nvlap.html
NVLAP LAB CODE: 200572-0

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8116

Facsimile : +81 596 24 8124 MF060b (09.01.08)



Test report No. : 29JE0008-HO-01-A

Page :20f 34
Issued date : June 17, 2009
FCCID : AGRAWCARDA
CONTENTS PAGE
SECTION 1: CUStOMEr INFOMMELTON. ...cuiiiiieieeieiiriesti sttt b et ene b 3
SECTION 2: Equipment Under tESE (E.U.T.) .o 3
SECTION 3: Test specification, procedureS & reSUILS..........cceveiririrereseeee e 4
SECTION 4: Operation of E.U.T. during tEStING......ccceeeeiiiiee ettt 7
SECTION 5: CoNAUCIE EMISSION......couieiiiieiieiiiee ettt te et sreeeesneeseestesneenaeseeeneens 8
SECTION 6: Radiated SpurioUS EMISSION ......ccoiiiiiiiiiee ettt saeseeeneens 9
SECTION 7: Antenna Terminal CoNAUCLED TESES........cuiiririririerieieeeeeeee e 10
APPENDI X 1: Photographs Of tESt SELUP ....c.eeiiiiieii ettt sresre e 11
(@] oo L8 Tod (=10 I =1 4131 o] o OSSPSR 11
Radiated SPpUrioUS EMISSION ......uuuiiiiiicceeeee et 12
Worst Case Position (Horizontal: X-axis/ VerticabXis) ...............cccccc 13
APPENDI X 2: Data Of EMI LBSE....ccueiieieieieeee ettt sttt st ene s nnas 14
(@] oo L8 Tod (=10 I =T 41531 o] o SRS 14
(oL | 23 = =T To 1YY/ o 11 o [P PRTP ORI 17
Maximum Peak OULPUL POWET ...........couiiiii oo e e e ee e e e e e e e e e e e e e e e e e e e e e e e e e aaaa e e e e e e e e e e e aaaaaaaens 19
Radiated SPUrOUS EMISSION ........eiiiiiiiiiiieeiiiti e e e e e e 20
(070] gl [UTed (=10 IS 010 T T TS =10 01115 [ 1 26
Conducted Emission Band Edge COMPIANCE .........uuuiviiiiiiiiiiiiiiiiiiiiisesssssnesssnnnnnennne 30
0T 1D =T 7Y 31
99%O0ccupied BandWidth ... 33
APPENDI X 3: TS INSITUMENTS ..ottt sttt enennenas 34

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile 1 +81 596 24 8124



Test report No. : 29JE0008-HO-01-A

Page :30f 34
I ssued date : June 17, 2009
FCCID : ABRAWCARDA
SECTION 1: Customer information
Company Name : YAMAHA CORPORATION
Address : 10-1 Nakazawa-cho, Naka-ku, Hamamatsau8ka 430-8650, Japan
Telephone Number : +81-53-460-3320
Facsimile Number : +81-53-460-2878
Contact Person : Yuichiro Kuzuryu
SECTION 2: Equipment under test (E.U.T.)
2.1 I dentification of E.U.T.
Type of Equipment : Wireless Module
Model No. : AWCARD
Serial No. : Refer to Clause 4.2
Rating : DC3.4V (AC Adapter: AC 120V/60Hz)
Receipt Date of Sample : May 30, 2009
Country of Mass-production : China
Condition of EUT : Engineering prototype
(Not for Sale: This sample is equivalent to massdpced items.)
Modification of EUT : No Modification by the tesl

2.2 Product Description

Feature of EUT: Wireless Transceiver Module whiah deal with audio data and also command data.
This module is asserdhiethe audio product (ex. AV Receiver, Mobile Sker, Sub Woofer, etc.).

Radio Type : Transceiver

Frequency of Operation : 2405.376MHz - 2473.984MHz
Bandwidth & Channel Spacing 7TMHz

Modulation : GFSK

Power Supply (radio part input) DC 3.0V

Antenna type : PCB Pattern Antenna

Antenna Gain : 3.25dBi (Peak)

Clock frequency(ies) : CPU: 10MHz
UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Test report No.
Page

Issued date
FCCID

: 29JE0008-HO-01-A

1 40f 34

- June 17, 2009
: ABRAWCARDA

SECTION 3: Test specification, procedures & results

31 Test Speci

Test Specification

fication

FCC Partl5 Subpart C: 26i08] revised on February 27, 2009

Title FCC 47CFR Part15 Radio Frequency De@uabpart C Intentional
Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MH
2400-2483.5MHz, and 57 856MHz
3.2  Proceduresand results
Item Test Procedure Specification Worst margin Results  |Remarks
FCC: ANSI C63.4:2003 FCC: Section 15.207 [Tx]
7. AC powerline Conducted Emissipn QP
measurements 19.4dB, 0.16232MHz, L
IC:RSS-Gen7.22 T licRSS-Gen7.22 fVSdB 696MHz. L
Conducted Emissior [R3;<] » 0.52696MHz, Complied -
QP
19.4dB, 0.15312MHz, L
AV
12.4dB, 0.49740MHz, L
FCC: "Guidance on Measurement gFCC: Section
) Digital Transmission Systems 15.247(a)(2) )
6dB Bandwidth Operating under Section15.247" Complied| Conducted
IC:RSS-Gen462 IC: RSS210A8.2(a)
FCC: "Guidance on Measurement §FfCC: Section
Maximum Peak |Pigital _Transmission $ystems ) 15.247(b)(3) comptied| Conducted
Output Power ~(Operating under SectiondS.247" | See data. P
IC: RSS-Gen 4.8 IC: RSS-210 A8.4(4)
FCC: "Guidance on Measurement gfCC: Section 15.247 (e)
) Digital Transmission Systems ]
Power Density |Operating under Section15.247" Complied| Conducted
co- T IC: RSS210A8.2(b)
FCC: "Guidance on Measurement FCC: Section15.247(d) |[Tx]
Digital Transmission Systems 0.9dB
Spurious Emission |Operating under Section15.247" 4810.752MHz, AV, Horizonta Complied Conducted
Restricted Band Edg@isC: RSS-Gen 4.9 IC: RSS-210 A8.5 [Rx] P Radiated
RSS-Gen 4.10 RSS-Gen 7.2.1 and [4.9dB

7.2.3

282.613MHz, QP, Horizontal

Note: UL Japan, Inc.’s EMI Work Procedures No.QPN0S QPM15.

* In case any questions arise about test procedN8) C63.4: 2003 is also referred.

FCC 15.31 (e)
The RF Module

has own regulator.

The RF Module is constantly provided voltage (DG3.through own regulator regardless of input voitag
Therefore, this EUT complies with the requirement.

FCC Part 15.203/212 Antenna requir ement

It is impossible for end users to replace the ardebecause the antenna is mounted inside of tAe Ehkrefore, the
equipment complies with the antenna requireme®eation 15.203/212.

UL Japan, Inc.

Head Office E

MC Lab.

4383-326 Asama-cho, I se-shi, Mie-ken 516-0021 JAPAN
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 4.6.1 [IC: RSS-Gen 4.6.1 N/A N/A Conducted
Bandwidth

Other than above, no addition, exclusion nor deiiabas been made from the standard.

34 Uncertainty

EMI
The following uncertainties have been calculatepravide a confidence level of 95% using a coverfagtor k=2.

Test room Conducted emission

(semi- (+xdB)

anechoic 150kHz-30MHz

chamber)

No.1 3.7dB

No.2 3.7dB

No.3 3.7dB

No.4 3.7dB

Test room Radiated emission Radiated emission

(semi- 10m*)(+dB (3m*)(+dB)

anechoic 9kHz- 30MHz- | 300MHz 9kHz- 30MHz- | 300MHz- | 1GHz- | 18GHz- | 26.5GHz

chamber) 30MHz | 300MHz 1GHz 30MHz | 300MHz 1GHz 18GH: | 26.5GH: 40GHz

No.1 3.1dB 4.4dB 3.9dB 3.2dB 3.8dB 3.9dB 5.04dB B0d 5.4dB

No.2 - - - 3.2dB 4.4dB 4.0dB 5.0dB 5.2dB 5.4dH

No.3 - - - 3.2dB 4.2dB 3.8dB 5.0dB 5.3dB 5.3dH

No.4 - - - 3.2dB 4.0dB 3.8dB 5.0dB 5.3dB 5.3dB
*10m/3m = Measurement distance

Power meter (+dB)
Below 1GHz Above 1GHz
1.0dB 1.0dB
Antennaterminal conducted emission Antennaterminal conducted emission | Channel power
and Power density (+dB) (+dB) (+dB)
Below 1GHz | 1GHz-3GHz | 3GHz-18GH: | 18GHz-26.5GHz | 26.5GHz-40GHz
1.0dB 1.1dB 2.7dB 3.2dB 3.3dB 1.5dB

Conducted Emission test
The data listed in this test report has enough mangore than the site margin.

Radiated emission test (3m)
[Tx] The data listed in this report meets the Ieninless the uncertainty is taken into considenatio
[Rx] The data listed in this test report has enomngingin, more than the site margin.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile 1 +81 596 24 8124
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35 Test Location
UL Japan, Inc. Head Office EMC Lab. *NVLAP Lab. co@80572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116 Facsimile : +81 596124
FCC IC Registration | Width x Depth x Size of Other
Registration| Number Height (m) reference ground plane (m)|/rooms
Number horizontal conducting plane
No.1 semi-anechoic| 313583 2973C-1 19.2x11.2x7.7m 7.0 Xx6.0m Nowd?
chamber source room
No.2 semi-anechoic| 655103 2973C-2 7.5x5.8x5.2m 4.0 x 4.0m -
chamber
No.3 semi-anechoic| 148738 2973C-3 12.0x8.5x5.9m 6.8 x5.75m No.3
chamber Preparation
room
No.3 shielded room - - 4.0x6.0x2.7m N/A -
No.4 semi-anechoic| 134570 2973C-4 12.0x 8.5 x5.9m 6.8 X 5.75m No.4
chamber Preparation
room
No.4 shielded room| - - 4,0x6.0x2.7m N/A -
No.5 semi-anechoic) - - 6.0x6.0x3.9m | 6.0x6.0m -
chamber
No.6 shielded - - 40x45x%x2.7m 475x54m -
room
No.6 measurement | - - 4.75x5.4 x3.0m 475x4.15m -
room
No.7 shielded room - - 47 x7.5x2.7m 4.7 x7.5m -
No.8 measurement | - - 3.1x5.0x2.7m N/A -
room
No0.9 measurement | - - 8.0x4.5x2.8m 2.0x 2.0m -
room
No.10 measurement - - 2.6x2.8x25m 2.4x2.4m -
room
No.11 measurement - - 3.1x3.4x3.0m 2.4 x3.4m -
room

* Size of vertical conducting plane (for Conductenhi&sion test) : 2.0 x 2.0m for No.1, No.2, No.3daxo0.4 semi-anechoic

chambers and No.3 and No.4 shielded rooms.

3.6

Refer to APPENDIX.

Test set up, Data of EMI, and Test instruments

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile 1 +81 596 24 8124
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SECTION 4: Operation of E.U.T. during testing
41 Operating M ode(s)
*The details of Operating mode(s)
Test Item Operating M ode Tested freguency
Conducted Emission TX 2405.376MHz
Spurious Emission 2436.096MHz
.| .2473.984MHz
Rx 2436.096MHz
6dB Bandwidth TX 2405.376MHz
Maximum Peak Output Power 2436.096MHz
Power Density 2473.984MHz
99% Occupied Bandwidth
4.2 Configuration and peripherals
1 2 3
A D B C [ AC120V/60Hz

* Cabling and setup(s) were taken into considenadind test data was taken under worse case caorgitio

Description of EUT

No. | Item M odel number Serial number Manufacturer Remarks
A Wireless Module | AWCARD 025 YAMAHA CORPORATION EUT
B PCB JIG JIG - YAMAHA CORPORATION -

C AC Adapter MU12-2050100-A’ | - LEADER ELECTRONICS INC | -

D Relay JIG - - YAMAHA CORPORATION -
List of cablesused

No. | Name Length (m) Shield Remarks

Cable Connector

1 Signal & DC Power Cabl¢ 0.08 Unshielded Unshiglde| -

2 Signal & DC Power Cabl¢ 0.1 Unshielded Unshielded -

3 DC Cable 1.8 Unshielded Unshielded -
UL Japan, Inc.

Head Office EMC L ab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8116
: +81 596 24 8124
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SECTION 5: Conducted Emission

Test Procedur e and conditions

EUT was placed on a urethane platform of nomirmd,sl.0m by 1.5m, raised 0.8m above the condugtiognd
plane.

The rear of tabletop was located 40cm to the \artionducting plane. The rear of EUT, includingipleerals aligned
and flushed with rear of tabletop. All other sudfa®f tabletop were at least 80cm from any otheuampied
conducting surface. EUT was located 80cm from & Ilmpedance Stabilization Network (LISMftificial mains
Network (AMN) and excess AC cable was bundled imtee

For the tests on EUT with other peripherals (adhalevsystem)
I/O cables that were connected to the peripherate Wwundled in center. They were folded back arith forming a
bundle 30cm to 40cm long and were hanged at a 4@ight to the ground plane.

The AC Mains Terminal Continuous disturbance Vditags been measured with the EUT in a Semi Anechoic
Chamber.

The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has beeropad.

The test results and limit are rounded off to oeeimhal place, so some differences might be observed

Detector :QPand AV
M easur ement range 1 0.15-30MHz
Test data - APPENDIX
Test result : Pass

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile 1 +81 596 24 8124
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SECTION 6: Radiated Spurious Emission

Test Procedure

It was measured based on "2. Radiated emissidhai'ssuidance on Measurement of Digital Transnuasbystems
Operating under Section15.247 ".

EUT was placed on a urethane platform of nomired,90.5m by 1.5m, raised 0.8m above the condugtiognd
plane.

The Radiated Electric Field Strength has been medsn a Semi Anechoic Chamber with a ground plane.

The height of the measuring antenna varied betWesnmd 4m and EUT was rotated a full revolutionrider to obtain
the maximum value of the electric field strength.

The measurements were performed for both vertiwadilrerizontal antenna polarization with the Testédeer, or the
Spectrum Analyzer.

The measurements were made with the following detdanction of the test receiver and the Spectamalyzer (in
linear mode).

The test was made with the detector (RBW/VBW) i fibllowing table.

When using Spectrum analyzer, the test was madeadijusting span to zero by using peak hold.

Test Antennas ar e used as below;
Frequency Below 30MHz
Antenna Type Loop

30MHz to 300MHz
Biconical

300MHz to 1GHz
Logperiodic

Above H&
Horn

In any 100kHz bandwidth outside the restricted bianghich the spread spectrum intentional radigg@perating,
the radio frequency power that is produced by titentional radiator confirmed 20dB below that ia #00kHz
bandwidth within the band that contains the highest| of the desired power, based on a radiategbarement.

20dBc was applied to the frequency over thelimit of FCC 15.209 / Table 2 of RSS-210 2.7 (1C) and outside the
restricted band of FCC15.205/ Table 1 of RSS-210 2.7 (1C).

Frequency Below 1GHz Above 1GHz

Instrument used | Test Receiver / Spectrum Analyzer Spectrum Analyzer

Detector QP PK AV

IF Bandwidth BW 120kHz(T/R) RBW: 1MHz RBW: 1MHz
VBW: 1MHz VBW: 10Hz

20dBc : RBW: 100kHz 20dBc : RBW:100kHz/VBW:300kHz
VBW: 300kHz (S/A)

Test Distance 3m 3m (below 10GHz),

1m *1) (above 10GHZz)

*1) Distance Factor: 20 x log (3.0m/1.0m) = 9.5dB

- The carrier level and noise levels were confirraedach position of X, Y and Z axes of EUT to #eeposition of
maximum noise, and the test was made at the pogfiat has the maximum noise.

The test results and limit are rounded off to ceeimhal place, so some differences might be observed

M easur ement range : 30M-26.5GHz
Test data : APPENDI X
Test result : Pass

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connectéldet@ntenna port.
Test Span RBW | VBW Sweep time Detector | Trace I nstrument used
6dB Bandwidth 20MHz 100kHz  300kHz Auto Peak Max dHgl Spectrum Analyzer
99% Occupied Enough width to display 1 to 3% | Three times Auto Peak Max Hold| Spectrum Analyzer
Bandwidth 20dB Bandwidth of Span| of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power (Sensor: 50MHz BW)
Peak Power Density  1.5MHz 3kHz 100kHz 500sec Peak | Max Hold | Spectrum Analyzer

*1)

Conducted Spurious Less or equal to 5GHz | 100kHz | 300kHz Auto Peak Max Hold  Spectrum Analyzer
Emission (Range: 30MHz-25GHZ

*1) PSD Option 1 of "Guidance on Measurement ofifalgiransmission Systems Operating under Secti@4l/5".

The test results and limit are rounded off to tvecithals place, so some differences might be obderve

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Head OfficeEMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

+81 596 24 8116
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