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1 4786002697H-B-R1 | March 21,2013 | P.5 Corrected Bluetooth version in clause 2.2

1 4786002697H-B-R1 | March 21,2013 | P.5 Added “*WLAN and Bluetooth do not
transmit simultaneously.” in clause 2.2

1 4786002697H-B-R1 | March 21,2013 | P.12 Deleted Maximum Average Output Power
information from the table

1 4786002697H-B-R1 | March 21,2013 | P. 30 Corrected Power Density data
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SECTION 1: Customer information
Company Name : FUJITSU TEN LIMITED
Address : 2-28, Gosho-dori 1-Chome, Hyogo-ku, Kobe, 652-8510 JAPAN
Telephone Number : +81-78-682-2159
Facsimile Number : +81-78-671-7160
Contact Person : YO SHOTATSU
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : Car Audio
Model No. : FTO043A
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 13.2v
Rated range : DC 10.5 to 16.0V
Receipt Date of Sample X September 3, 2012
Country of Mass-production X Japan
Condition of EUT X Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab

UL Japan, Inc.
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2.2 Product Description

General Specification

Clock frequency(ies) in the system

Radio Specification

[WLAN (IEEE802.11b/g/n-20)]
Radio Type

Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type

Antenna Gain

[Bluetooth (Ver. 3.0 with EDR function)]
Radio Type :
Frequency of Operation :
Modulation

Power Supply (radio part input)

Antenna type

Antenna Gain

[GPS]

Radio Type

Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type

Antenna Gain

[Receiver]

Equipment type

Frequency of Operation

IF Frequency

Local frequency

(Voltage controlled oscillator

792MHz

Transceiver
2412-2462MHz

11b: DSSS, 11g/n: OFDM
DC 3.3V

Inverted F type Antenna
1.43dBi

Transceiver
2402-2480MHz

FHSS

DC 3.3V

Inverted F type Antenna
3.0dBi

Receiver
1575.42MHz
CDMA

DC 5.0V
Dome Antenna
-6.0dBi

Receiver

87.75-107.9 MHz
284.375-289.5kHz
88.039500-107.615625MHz
5634.528-6026.475MHz)

*WLAN and Bluetooth do not transmit simultaneously.

UL Japan, Inc.
Head Office EMC Lab.

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

1 +81 596 24 8116
1 +81 596 24 8124
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SECTION 3: Test specification, procedures & results
3.1  Test Specification
Test Specification . Test specification: FCC Part 15 Subpart C: 2012, final revised on December 27,
2012 and effective January 28, 2013
Title : FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

*The EUT complies with FCC Part 15 Subpart B: 2012, final revised on December 27, 2012 and effective January 28, 2013.

3.2  Procedures and results

Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.4:2003 FCC: Section 15.207
7. AC powerline Conducted Emission
.. |measurements N/A
Conducted Emission i pss Gen724 T licT RS Gen 724 N/A *1) -
FCC: "Guidance for Performing FCC: Section

Compliance Measurements on Digital [15.247(a)(2)

. Transmission Systems (DTS) .
6dB Bandwidth Operating Under §15.247(issued on Complied | Conducted

IC: RSS-Gen 4.6.2 IC: RSS-210 A8.2(a)

FCC: "Guidance for Performing FCC: Section
Compliance Measurements on Digital [15.247(b)(3)

Maximum Peak | Transmission Systems (DTS) .
Output Power Operating Under §15.247(issued on See data. Complied | Conducted

IC: RSS-Gen 4.8 IC: RSS-210 AB.4(4)

FCC: "Guidance for Performing FCC: Section 15.247 (e)
Compliance Measurements on Digital
) Transmission Systems (DTS) )
Power Density  [Operating Under §15.247(issued on Complied | Conducted

IC: - IC: RSS-210 A8.2(b)

FCC: "Guidance for Performing FCC: Section15.247(d)
Compliance Measurements on Digital
Transmission Systems (DTS) 3.7dB

Spurious Emission . - . Conducted/
. Operating Under §15.247(issued on 2690.000MHz, AV, Complied .
Restricted Band Edges October4,2012)" | Horizontal Radiated
IC: RSS-Gen 4.9 IC: RSS-210 A8.5
RSS-Gen 7.2.3

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) The test is not applicable since the EUT is not the device that is designed to be connected to the public utility (AC) power line.

* In case any questions arise about test procedure, ANSI C63.4: 2003 is also referred.

FCC 15.31 (e)
The EUT is a battery-operated device and test was performed with the full-charged battery. Therefore, this EUT
complies with the requirement.

FCC Part 15.203 Antenna requirement
It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the
equipment complies with the antenna requirement of Section 15.203.

UL Japan, Inc.

Head Office EMC Lab.

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

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

3.4

EMI

Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2.

Test room Radiated emission

(semi- (3m*)(+dB) (Im*)(+dB) (0.5m*)(+dB)
anechoic 9kHz 30MHz | 300MHz 1GHz 10GHz 18GHz 26.5GHz
chamber) -30MHz | -300MHz | -1GHz -10GHz -18GHz -26.5GHz -40GHz
No.1 4.3dB 5.0dB 5.1dB 4.9dB 5.8dB 4.4dB 4.3dB
No.2 4.3dB 5.2dB 5.1dB 5.0dB 5.7dB 4.3dB 4.2dB
No.3 4.6dB 5.0dB 5.1dB 5.0dB 5.7dB 4.50B 4.2dB
No.4 4.8dB 5.2dB 5.0dB 5.0dB 5.7dB 5.2dB 4.2dB

*3m/1m/0.5m = Measurement distance

Power meter (+dB)

Below 1GHz Above 1GHz
0.7dB 1.5dB
Antenna terminal conducted emission Antenna terminal conducted emission | Channel power
and Power density (+dB) (+dB) (+dB)
Below 1GHz | 1GHz-3GHz | 3GHz-18GHz | 18GHz-26.5GHz 26.5GHz-40GHz
1.5dB 1.7dB 2.8dB 2.8dB 2.9dB 2.6dB

Radiated emission test(3m)

The data listed in this report meets the limits unless the uncertainty is taken into consideration.

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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35 Test Location
UL Japan, Inc. Head Office EMC Lab. *NVLAP Lab. code: 200572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116 Facsimile : +81 596 24 8124
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 X 6.0m No.1 Power
chamber source room
No.2 semi-anechoic | 655103 2973C-2 7.5%x5.8x5.2m 4.0x4.0m -
chamber
No.3 semi-anechoic | 148738 2973C-3 12.0 x 8.5 x 5.9m 6.8 X 5.75m No.3
chamber Preparation
room
No.3 shielded room - - 4.0x6.0x2.7m N/A -
No.4 semi-anechoic | 134570 2973C-4 12.0x8.5x5.9m 6.8 X 5.75m No.4
chamber Preparation
room
No.4 shielded room | - - 4,0x6.0x2.7m N/A -
No.5 semi-anechoic | - - 6.0Xx6.0x39m | 6.0x6.0m -
chamber
No.6 shielded - - 40x45x%x2.7m 475x54m -
room
No.6 measurement - - 4,75 x5.4x3.0m 475x4.15m -
room
No.7 shielded room | - - 47x75x27m 4.7 x7.5m -
No0.8 measurement - - 3.1x5.0x2.7m N/A -
room
No0.9 measurement - - 8.0x4.5x2.8m 2.0x2.0m -
room
No.10 measurement | - - 2.6x28x25m 2.4 x2.4m -
room
No.11 measurement | - - 3.1x3.4x3.0m 2.4 x3.4m -
room

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 x 2.0m for No.1, No.2, No.3, and No.4 semi-anechoic

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

3.6  Data of EMI, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing- Managing

Complex Regulatory Approvals - ” of TCB Council Workshop October 2009.

Mode Remarks*
IEEE 802.11b (11h) 11Mbps, PN9
IEEE 802.11g (119g) 12Mbps, PN9
IEEE 802.11n 20MHz BW (11n-20) MCS 2, PN9

*The worst condition was determined based on the test result of Maximum Peak Output Power (Mid

Channel)

*Power of the EUT was set by the software as follows;

Power settings:  Same as production model

Software: Diag. mode(Wi-Fi Auth mode)

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

*The details of Operating mode(s)

Test Item Operating Mode Tested frequency

6dB Bandwidth 11b Tx 2412MHz

Maximum Peak Output Power 11g Tx 2437MHz

Power Density 11n-20 Tx 2462MHz

99% Occupied Bandwidth

Spurious Emission (Radiated above 1GHz) | 11b Tx 2412MHz
11g Tx *1) 2437MHz

2462MHz

Spurious Emission (Band Edge) 11b Tx 2412MHz
11g Tx 2462MHz
11n-20 Tx

Spurious Emission (Radiated below 1 GHz) | 11g Tx *2) 2462MHz

Spurious Emission (Conducted)

*1) Since the 11g and 11n-20 has the same modulation, test was performed on 11g Tx mode
which had the higher antenna conducted power.

*2) The mode was tested as a representative, because it had the highest power at antenna
terminal test.

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8116
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4.2 Configuration and peripherals
10 ! ]
K -
1 Terminated
|
E
4
E
5
G
9 8 6
|:| 1 2 H
Terminated B C D
DC 12v J

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT and Support equipment

No. | Item Model number Serial number Manufacturer Remarks
A Car Audio FT0043A 001 FUJITSU TEN EUT
B Display 134000-7780A101 3H800017 FUJITSU TEN -
C USB connecter Box 86190-48030 95016 Tokai-Rika -
D Remote control device | 84870-48080 - Tokai-Rika -
E Steering SW Right 84250-28150 - Tokai-Rika -
F Steering SW Left 84250-28150 - Tokai-Rika -
G Microphone 86730-20030 - KOJIMA PRESS -
H Back Camera 86790-20070 - Panasonic -
I External amplifier 86100-0W250 2133105 Harman -
3 USB memory ULTIMA Il | Series | 10091290E6A91E | SILICON POWER -
2GB 00B18602A8
K FM Antenna 146000-09810101 PJ401571 FUJITSU TEN -
List of cables used
No. [ Name Length (m) Shield Remarks
Cable Connector
1 Display Cable 3.0 Unshielded Unshielded -
2 USB Cable 3.0 Shielded Shielded -
3 Signal Cable 2.5 Unshielded Unshielded -
4 Signal Cable 2.5 Unshielded Unshielded -
5 Microphone Cable 5.0 Shielded Shielded -
6 Camera Cable 15.0 Shielded Shielded -
7 tuner Cable 3.7 Unshielded Unshielded -
8 DC Cable 5.0 Unshielded Unshielded -
9 GPS Antenna Cable 0.5 Shielded Shielded -
10 FM Antenna Cable 3.5 Shielded Shielded -
11 | Signal Cable 2.5 Unshielded Unshielded -

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 5: Radiated Spurious Emission

Test Procedure

It was measured based on "10.0 MAXIMUM UNWANTED EMISSION LEVELS" of "Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under 815.247 (Issued on October 4,
2012)".

EUT was placed on a urethane platform of nominal size, 1.0m by 2.5m, raised 0.8m above the conducting ground plane.
The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

The height of the measuring antenna varied between 1 and 4m and EUT was rotated a full revolution in order to obtain
the maximum value of the electric field strength.

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver, or the
Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in
linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency 30MHz to 300MHz | 300MHz to 1GHz Above 1GHz
Antenna Type Biconical Logperiodic Horn

In any 100kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20dBc was applied to the frequency over the limit of FCC 15.209 / Table 5 of RSS-Gen 7.2.5(1C) and outside the
restricted band of FCC15.205 / Table 3 of RSS-Gen 7.2.2 (1C).

Frequency Below 1GHz Above 1GHz 20dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV PK
IF Bandwidth BW 120kHz(T/R) | RBW: 1MHz | Average Power Method: RBW: 100kHz
VBW: 3MHz | Alternative 1 VBW: 300kHz (S/A)
RBW: 1MHz
VBW: 3MHz
Detector:
Power Averaging (RMS) *1)
Trace:
Free Run
Test Distance 3m 3m (below 10GHz), 3m (below 10GHz),
1m *2) (above 10GHz) 1m *2) (above 10GHz)

*1) Signal gating was used for testing on 11n-20 mode.
*2) Distance Factor: 20 x log (3.0m/1.0m) = 9.5dB

The test was made on EUT at the normal use position.

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

Measurement range : 30M-26.5GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Head Office EMC Lab.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW | VBW Sweep time Detector Trace Instrument used
6dB Bandwidth 20MHz, 100kHz, | 300kHz, Auto Peak Max Hold | Spectrum Analyzer
50MHz 510kHz | 1.5MHz
99% Occupied Enough width to display | 1to 3% | Three times| Auto Peak Max Hold | Spectrum Analyzer
Bandwidth 20dB Bandwidth of Span | of RBW
Maximum Peak - - - Auto Peak - Power Meter (Option 3)
Output Power (Sensor: 50MHz BW)
Peak Power Density | 1.5 times the 6dB 30kHz 100kHz Auto Peak Max Hold | Spectrum Analyzer
bandwidth *1)
Conducted Spurious | 9kHz to 150kHz 200Hz | 620Hz Auto Peak Max Hold | Spectrum Analyzer
Emission 150kHz to 30MHz 9.1kHz | 27kHz

*1) PSD Option 1 of "Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 (Issued

on October 4, 2012)".

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

Test data
Test result

: APPENDIX
: Pass

UL Japan, Inc.
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APPENDIX 1: Data of EMI test

6dB Bandwidth

Test place Head Office EMC Lab. No.3 Measurement Room
Report No. 4786002697H
Date 02/05/2013
Temperature/ Humidity 21 deg. C/34% RH
Engineer Katsunori Okai
Mode TX
11b
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2412 9.610 >500
2437 9.609 >500
2462 9.611 >500
11g
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2412 16.291 >500
2437 16.278 >500
2462 16.354 >500
11n-20
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2412 17.270 >500
2437 17.266 >500
2462 17.303 >500

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.

1 4786002697H-B-R1

Page 114 of 37
Issued date : March 8, 2013
Revised date : March 21, 2013
FCCID : BABFTO0043A
6dB Bandwidth
2412MHz 2412MHz
3 Agilent R T 3 Agilent R T
Ref 117 dBpY Atten 28 dB Ref 167 dBpY Atten 18 dB
#Peak #Peak
Log Log
10 N L prtee] A " 1o 9?MWM’V\M \/»«MWJL,-NMQe
4B/ PO Tl T & 4B/ J b
LaAv LAy
ML 2 ML 2
Center 2.412 088 GHz Span 26 MHz Center 2.412 088 GHz Span 26 MHz
#Res BH 108 kHz #WBH 380 kHz Sweep 1.92 ms (1261 pts) #Res BH 108 kHz #WBH 380 kHz Sweep 1.92 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 Occupied Bandwidth Occ B 7% Pur 9900 7
15.1960 MHz xdB -6.00 dB 16.3333 MHz xdB -6.00 dB
Transmit Freq Error  -49.663 kHz Transmit Freq Error  -8.326 kHz
% dB Bandwidth 9.619 MHz % dB Bandwidth 16.291 MHz
2437TMHz 2437MHz
3 Agilent R T 3 Agilent R T
Ref 117 dBpY Atten 20 dB Ref 167 dBpY Atten 18 dB
#Peak #Peak
Log Log
10 . B e A " 10 99MWM\AMM wwm&mmge
B/ PN R S o/
LgAu LgRw
M1l $2 M1l $2
Center 2.437 806 GHz Span 28 MHz Center 2.437 806 GHz Span 28 MHz
#Res BH 108 kHz #WBH 300 kHz Sween 1.92 ms (1261 pts) #Res BH 108 kHz #WBH 300 kHz Sween 1.92 ms (1261 pts)
Occupied Bandvidth Occ BW 3 Pwr  99.00 ¥ Occupied Bandvidth Occ BW 3 Pwr  99.00 ¥
15.1744 MHz xdB 600 cB 16.3367 MHz xdB 600 cB
Transmit Freq Error  -29.331 kHz Transmit Freq Error  -3.083 kHz
% dB Bandwidth 9.609 MHz % dB Bandwidth 16.278 MHz
2462MHz 2462MHz
3 Agilent R T 3 Agilent R T
Ref 117 dBpY Atten 28 dB Ref 167 dBpY Atten 18 dB
#Peak #Peak
Log Loa
10 A A b} saia A e 10 e e s Bk R R e
dB/ - MW"‘"’ %m hd dB/ r—’ \\‘
JMM./*’ = o S
LgAv LgAw
Ml 32 Ml 32
Center 2.462 606 GHz Span 20 MHz Center 2.462 606 GHz Span 20 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1.92 ms (1201 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1.92 ms (1201 pts)
Occupied Bandwidth Occ BH ¥ Pwr  99.80 7 Occupied Bandwidth Occ BH ¥ Pwr  99.80 7
15.1859 MHz *dB -600 o 16.3408 MHz *dB -600 o
Transmit Freq Error  -47.918 kHz Transmit Freq Error  -11.274 kHz
% dB Bandwidth 9.611 MHz % dB Bandwidth 16.354 MHz

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone
Facsimile

1 +81 596 24 8116
1 +81 596 24 8124




Test report No.

1 4786002697H-B-R1

Page 115 0f 37
Issued date : March 8, 2013
Revised date : March 21, 2013
FCCID : BABFTO0043A
6dB Bandwidth
11n-20
2412MHz
¥ Agilent R T
Ref 167 dBpl Atten 18 dB
*Peak i ke e
Log e
16 7 At
dB/
- [ WMM
LaAv
Ml 52
Center 2.412 08 GHz Span 58 MHz
#Res BH 516 kHz #UBH 1.5 MHz Sweep 1.64 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.8586 MHz % dB 606 db
Transmit Freq Error  -20.745 kHz
% dB Bandwidth 17.279 MHz
2437TMHz
¥ Agilent R T
R;f t@? dBpY Atten 18 dB
#Feal
Log 4, et L AN "
10 4 At
dB/ M/
L T
- bl
LgAw
Ml S2
Center 2.437 08 GHz Span 50 MHz
#Res BH 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.8447 MHz % dB 608 dF
Transmit Freq Error  -10.381 kHz
% dB Bandwidth 17.266 MHz
2462MHz
¥ Agilent R T
Ref 107 dBpY Atten 18 dB
:E;ak JE T A .
10 i )
dB/
rE e
i [
LgAw
Ml 32
Center 2.462 08 GHz Span 5@ MHz
#Res BH 518 kHz #YBW 1.5 MHz Steep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 1
17.87608 MHz x dB 6.0 d&
Transmit Freq Error  -19.303 kHz
% dB Bandwidth 17.303 MHz

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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Test place
Report No.
Date

Temperature/ Humidity

Maximum Peak Output Power

Head Office EMC Lab. No.3 Measurement Room

4786002697H

02/05/2013
21 deg. C/34% RH

Engineer Katsunori Okai
Mode 11b/11g Tx
11b
Freq. | Reading| Cable Atten. Result Limit Margin
Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 5.03 2.00 10.00 17.03 50.47 30.00 1000 12.97
2437 5.05 2.01 10.00 17.06 50.82 30.00 1000 12.94
2462 5.04 2.03 10.00 17.07 50.93 30.00 1000 12.93
11g
Freq. | Reading| Cable Atten. Result Limit Margin
Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 9.19 2.00 10.00 21.19 | 131.52 | 30.00 1000 8.81
2437 9.74 2.01 10.00 21.75 | 149.62 | 30.00 1000 8.25
2462 9.82 2.03 10.00 21.85 | 153.11 | 30.00 1000 8.15
Sample Calculation:
Result = Reading + Cable Loss + Attenuator
11b, 2437MHz 11g, 2437MHz
Rate | Reading | Remark Rate | Reading [ Remark
[Mbps] | [dBm] [Mbps] | [dBm]
1 4.97 6 9.26
2 4.98 9 9.06
55 4.90 12 9.714 |*
11 505 |* 18 9.33
24 9.28
36 9.25
48 9.46
54 9.55

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

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

Telephone

1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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Test place
Report No.
Date

Temperature/ Humidity

Maximum Peak Output Power

Head Office EMC Lab. No.3 Measurement Room

4786002697H

02/05/2013
21 deg. C/ 34% RH

Engineer Katsunori Okai

Mode 11n-20 Tx
11n-20
Freq. | Reading| Cable Atten. Result Limit Margin

Loss

[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 9.28 2.00 10.00 21.28 | 134.28 | 30.00 1000 8.72
2437 9.73 2.01 10.00 21.74 | 149.28 | 30.00 1000 8.26
2462 9.80 2.03 10.00 21.83 | 152.41 | 30.00 1000 8.17

Sample Calculation:

Result = Reading + Cable Loss + Attenuator

11n-20, 2437MHz

Rate

[MCS]

Reading

[dBm]

Remark

9.55

9.61

9.73

9.21

9.29

8.74

9.25

~N OO WIN PO

8.98

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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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Radiated Spurious Emission

Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013 02/12/2013
Temperature/ Humidity 20 deg. C/33% RH 20 deg. C/34% RH
Engineer Keisuke Kawamura Kazuya Yoshioka
(1-10GHz) (10-26.5GHz)
Mode 11b Tx 2412MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHZ] [dBuV] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]
Hori 2390.000 [PK 613 274 23| 324 58.6 739 153
Hori 2690.000 [PK 57.7 28.3 24 322 56.2 73.9 17.7
Hori 4824.000 [PK 45.6 31.7 4.8 314 50.7 73.9 23.3
Hori 7236.000 |PK 20| 363 56| 324 515 739| 224
Hori 2390.000 AV 415 274 2.3 324 38.8 53.9 15.1
Hori 2690.000 AV 48.6 28.3 2.4 32.2 47.1 53.9 6.8
Hori 4824.000 [AV 359 317 48| 314 41.0 539 129
Hori 7236.000 [AV 33.2 36.3 5.6 324 42.7 53.9 11.2
Vert 2390.000 |PK 58.5 27.4 2.3 324 55.8 73.9 18.1
Vert 2661.612 |PK 507| 283 24| 323 49.1 739| 248
Vert 4824.000 |PK 46.4 31.7 4.8 314 51.5 73.9 224
Vert 7236.000 |PK 42.7 36.3 5.6 324 52.2 73.9 21.7
Vert 2390.000 |AV 363 274 23| 324 336 539 203
Vert 2661.612 [AV 41.1 28.3 24 32.3 39.5 53.9 14.4
Vert 4824.000 (AV 36.9 317 4.8 314 42.0 53.9 11.9
Vert 7236.000 |AV 332] 363 56| 324 42.7 539 112

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Qther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.

10GHz-26.5GHz
26.5GHz-40GHz

Distance factor:

20dBc Data Sheet

20log(3.0m/1.0m)= 9.5dB
20log(3.0m/0.5m)=15.6dB

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m][dBuV/m] [dB]
Hori 2412.000 |PK 96.2 275 23 324 93.6 - -|Carrier
Hori 2400.000 |PK 525 274 23 324 49.8 736 238
Hori 9648.000 |PK 364 38.2 6.4 33.0 48.0 73.6 25.6
Vert 2412.000 |PK 90.1 275 23 324 875 - -|Carrier
Vert 2400.000 |PK 471 274 23 324 444 67.5 231
Vert 9648.000 |PK 37.2 38.2 6.4 33.0 48.8 67.5 18.7

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

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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Radiated Spurious Emission

Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber

Report No. 4786002697H

Date 02/11/2013 02/12/2013

Temperature/ Humidity 20 deg. C/33% RH 20 deg. C/34% RH

Engineer Keisuke Kawamura Kazuya Yoshioka

(1-10GHz) (10-26.5GHz)

Mode 11b Tx 2437MHz

Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [duv] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/im]| [dB]

Hori 2690.000 [PK 583 283 24] 322 56.8 739 171
Hori 4874.000 |PK 44.6 31.9 4.7 314 49.8 73.9 241
Hori 7311.000 |PK 42.0 36.5 5.6 325 51.6 73.9 22.3
Hori 2690.000 [AV 84| 283 24| 322 46.9 53.9 7.0
Hori 4874.000 |AV 345 319 4.7 314 39.7 53.9 14.2
Hori 7311.000 |AV 33.2 36.5 5.6 325 42.8 53.9 111
Vert 2661.612 [PK 511 283 24| 323 495 739 244
Vert 4874.000 |PK 445 31.9 4.7 314 49.7 73.9 24.2
Vert 7311.000 |PK 42.7 36.5 5.6 325 52.3 73.9 21.6
Vert 2661.612 |AV 29| 283 24| 323 413 539 126
Vert 4874.000 |AV 34.8 31.9 4.7 314 40.0 53.9 13.9
Vert 7311.000 |AV 33.2 36.5 5.6 32.5 42.8 53.9 11.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Qther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.

10GHz-26.5GHz
26.5GHz-40GHz

Distance factor:

20dBc Data Sheet

20l0g(3.0m/1.0m)= 9.5dB
20log(3.0m/0.5m)=15.6dB

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m][dBuV/m] [dB]
Hori 2437.000 |PK 97.9 276 23 324 95.4 - -|Carrier
Hori 9748.000 |PK 34.7 38.3 6.4 33.0 46.4 75.4 29.0
Vert 2437.000 |PK 91.8 27.6 23 324 89.3 - -|Carrier
Vert 9748.000 |PK 36.7 38.3 6.4 33.0 48.4 69.3 20.9

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

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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Radiated Spurious Emission

Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013 02/12/2013
Temperature/ Humidity 20deg. C/33% RH 20 deg. C/34% RH
Engineer Keisuke Kawamura Kazuya Yoshioka
(1-10GHz) (10-26.5GHz)
Mode 11b Tx 2462MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuv] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]
Hori 2690.000 |PK 58.5 28.3 2.4 32.2 57.0 73.9 16.9
Hori 4924.000 [PK 49| 321 47| 314 473 739| 266
Hori 7386.000 |PK 420| 366 56| 325 51.7 739| 222
Hori 2690.000 AV 49.6 28.3 2.4 32.2 48.1 53.9 5.8
Hori 4924.000 |AV 33.1 321 4.7 314 38.5 53.9 154
Hori 7386.000 |AV 332| 366 56| 325 42.9 539 110
Vert 2661.612 |PK 51.7 28.3 2.4 32.3 50.1 73.9 23.8
Vert 4924.000 |PK 43.0 321 4.7 314 48.4 73.9 255
Vert 7386.000 |PK 27| 366 56| 325 52.4 739| 215
Vert 2661.612 |AV 43.1 28.3 2.4 32.3 415 53.9 124
Vert 4924.000 [AV 332| 321 47| 314 386 539 153
Vert 7386.000 |AV 332] 366 56| 325 42.9 539 110

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.
10GHz-26.5GHz

Distance factor:

26.5GHz-40GHz

20log(3.0m/1.0m)= 9.5dB
20log(3.0m/0.5m)=15.6dB

UL Japan, Inc.

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

Telephone

1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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Radiated Spurious Emission
Test place Head Office EMC Lab. No.3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013
Temperature/ Humidity 20deg. C/33% RH
Engineer Keisuke Kawamura
Mode 11b Tx 2462MHz
20dBc Data Sheet
Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHZ] [dBuv] | [dB/m] | [dB] | [dB] |[dBuv/m][dBuv/m] [dB]
Hori 2462.000 [PK 97.0 27.6 2.3 324 94.5 - -|Carrier
Hori 9848.000 |PK 35.4 385 6.4 33.1 47.2 74.5 27.3
Vert 2462.000 [PK 924 27.6 23 324 89.9 - -|Carrier
Vert 9848.000 [PK 37.2 38.5 6.4 33.1 49.0 69.9 20.9
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
Marker-Delta Method Data Sheet (RBW:30kHz)
FREQ | Field strength of band-edge*| ~ ANT AMP CABLE ATT RESULT Limit MARGIN
HOR ] VER Factor GAIN LOSS HOR | VER AV HOR | VER
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] TdB]
PK DETECT
24835 | 47.1 ] 415 [ 276 [ 324 [ 23 [ 00 [ 446 [ 390 [ 739 [ 293 [ 350
[AVDETECT
24835 | 40.6 34.9 [ 276 | 324 [ 23 | 00 [ 381 324 | 539 | 158 | 215
*Field Strength of band-edge
Spectrum Analyzer Reading
Polarity Hor [dBuV Ver [dBuV
Detector PK__[AV(RMS)| _PK PK_JAVRMS)[ _PK
rew—YB! 3MHz 3MHz 100kHz 3MHz 3MHz 100kHz
Step 1) Fundamental(2462MHz) 1MHz 103.0 96.5 - 98.7 92.2 -
Fundamental(2462MHz) 30kHz - - 95.7 - - 92.3
Step 2) Band-edge(2483.5MHz) 30kHz - - 39.9 - 35.0
Amplitude delta *1 - - - 55.9 - - 57.3
Step 3) Frield strength of band-edge *: - 47.1 40.6 - 41.5 34.9 -

*1 Amplitude delta = Fundamental(RBW:30kHz) - Band-edge(RBW:30kHz)

*2 Field strength of band-edge = Fundamental(RBW:1MHz) - Amplitude delta

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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Radiated Spurious Emission

Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber

Report No. 4786002697H

Date 02/11/2013 02/12/2013

Temperature/ Humidity 20deg. C/33% RH 20 deg. C/34% HR

Engineer Keisuke Kawamura Kazuya Yoshioka

(1-10GHz) (10-26.5GHz)

Mode 11g Tx 2412MHz

Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuv]| [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]

Hori 2390.000 |PK 60.1 27.4 2.3 324 57.4 73.9 16.5
Hori 2690.000 |PK 508| 283 24| 322 58.3 739| 156
Hori 4824.000 |PK 41.2 317 4.8 314 46.3 73.9 27.6
Hori 7236.000 |PK 419 36.3 5.6 324 51.4 73.9 225
Hori 9648.000 |PK 23| 382 64| 330 53.9 739|200
Hori 2390.000 |AV 49.3 27.4 23 324 46.6 53.9 7.3
Hori 2690.000 |AV 49.9 28.3 2.4 32.2 48.4 53.9 55
Hori 4824.000 |AV 34.3 317 4.8 31.4 394 53.9 145
Hori 7236.000 |AV 337| 363 56| 324 432 539 107
Hori 9648.000 |AV 335 38.2 6.4 33.0 45.1 53.9 8.8
Vert 2390.000 [PK 552| 274 23| 324 525 739 214
Vert 2661.612 |PK 51.6 28.3 2.4 32.3 50.0 73.9 23.9
Vert 4824.000 |PK 41.2 317 4.8 314 46.3 73.9 27.6
Vert 7236.000 |PK 22| 363 56| 324 51.7 739| 222
Vert 2390.000 |AV 43.4 27.4 2.3 324 40.7 53.9 13.2
Vert 2661.612 |AV 42.9 28.3 2.4 32.3 41.3 53.9 12.6
Vert 4824.000 |AV 27| 317 48| 314 3738 539 161
Vert 7236.000 |AV 33.5 36.3 5.6 32.4 43.0 53.9 10.9

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.

10GHz-26.5GHz
26.5GHz-40GHz

Distance factor:

20dBc Data Sheet

20log(3.0m/1.0m)= 9.5dB
20l0g(3.0m/0.5m)=15.6dB

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m][dBuV/m] [dB]
Hori 2412.000 |PK 92.7 275 23 324 90.1 - -|Carrier
Hori 2400.000 |PK 58.4 274 23 324 55.7 70.1 14.4
Vert 2412.000 |PK 86.4 275 23 324 83.8 - -|Carrier
Vert 9648.000 |PK 36.1 38.2 6.4 33.0 47.7 63.8 16.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

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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Radiated Spurious Emission
Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013 02/12/2013
Temperature/ Humidity 20deg. C/33% RH 20 deg. C/34% RH
Engineer Keisuke Kawamura Kazuya Yoshioka
(1-10GHz) (10-26.5GHz)
Mode 119 Tx 2437TMHz
Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuvl| [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]
Hori 2690.000 |PK 60.0 28.3 2.4 32.2 58.5 73.9 15.4
Hori 4874.000 |PK 41.2 31.9 4.7 314 46.4 73.9 275
Hori 7311.000 |PK 41.9 36.5 5.6 325 51.5 73.9 224
Hori 9748.000 |PK 42.3 38.3 6.4 33.0 54.0 73.9 19.9
Hori 2690.000 [AV 507| 283 24| 322 49.2 53.9 4.7
Hori 4874.000 |AV 343 319 4.7 314 39.5 53.9 144
Hori 7311.000 |AV 33.7 36.5 5.6 325 43.3 53.9 10.6
Hori 9748.000 |AV 335| 383 64| 330 45.2 53.9 8.7
Vert 2661.612 |PK 51.1 28.3 24 323 49.5 73.9 244
Vert 4874.000 |PK 41.2 319 4.7 314 46.4 73.9 275
Vert 7311.000 |PK 22| 365 56| 325 51.8 739| 221
Vert 2661.612 |AV 43.1 28.3 24 323 415 53.9 124
Vert 4874.000 |AV 32.7 319 4.7 314 37.9 53.9 16.0
Vert 7311.000 |AV 335 365 56| 325 43.1 539 108

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Qther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz  20log(3.0m/0.5m)=15.6dB

20dBc Data Sheet

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m][dBuV/m] [dB]
Vert 2437.000 |PK 87.8 27.6 2.3 324 85.3 - -|Carrier
Vert 9748.000 |PK 36.9 38.3 6.4 33.0 48.6 65.3 16.7

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

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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Radiated Spurious Emission

Test place Head Office EMC Lab. No.2 and 3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013 02/12/2013 02/12/2013
Temperature/ Humidity 20 deg. C/33% RH 20 deg. C/34% RH 20 deg. C/34% RH
Engineer Keisuke Kawamura Kazuya Yoshioka Takumi Shimada
(1-10GHz) (10-26.5GHz) (30-1000MHz)

Mode 119 Tx 2462MHz

Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark

[MHZ] [dBuv] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]

Hori 55.298 |QP 353 9.2 71| 286 23.0 400] 170

Hori 123.473 |QP 32.1 13.2 7.7 28.2 24.8 435 18.7

Hori 246.941 |QP 425 17.2 8.5 275 40.7 46.0 5.3

Hori 370.083 |QP 342| 165 92| 282 317 460| 143

Hori 532.118 |QP 354 184 100[ 288 35.0 460 110

Hori 556.864 |QP 38.0 18.7 10.1 28.8 38.0 46.0 8.0

Hori 2690.000 [PK 605| 283 24| 322 59.0 739 149

Hori 4924.000 |PK 41.2 321 4.7 314 46.6 73.9 27.3

Hori 7386.000 |PK 419 36.6 5.6 325 51.6 73.9 22.3

Hori 9848.000 |PK 23| 385 64| 331 54.1 739| 198

Hori 2690.000 |AV 51.7 28.3 24 322 50.2 53.9 3.7

Hori 4924.000 |AV 32.4 32.1 4.7 314 37.8 53.9 16.1

Hori 7386.000 |AV 337| 366 56| 325 434 539| 105

Hori 9848.000 [AV 335| 385 64| 331 453 53.9 8.6

Vert 55.291 |QP 335 9.2 7.1 28.6 21.2 40.0 18.8

Vert 123.483 |QP 388| 132 77| 282 315 435 120

Vert 246.945 |QP 398 172 85| 275 38.0 46.0 8.0

Vert 370.077 |QP 35.7 16.5 9.2 28.2 33.2 46.0 12.8

Vert 532.107 |QP 377| 184| 100| 288 373 46.0 8.7

Vert 556.862 |QP 366| 187| 101| 288 36.6 46.0 9.4

Vert 2661.612 |PK 52.8 28.3 2.4 32.3 51.2 73.9 22.7

Vert 4924.000 |PK 42| 321 47| 314 46.6 739| 273

Vert 7386.000 |PK 22| 366 56| 325 51.9 739 220

Vert 2661.612 |AV 43.7 28.3 2.4 32.3 42.1 53.9 11.8

Vert 4924.000 |AV 27| 321 47| 314 38.1 539| 158

Vert 7386.000 |AV 335| 366 56| 325 432 539 107

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.

Distance factor:

10GHz-26.5GHz
26.5GHz-40GHz

20log(3.0m/1.0m)= 9.5dB
20l0g(3.0m/0.5m)=15.6dB

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 596 24 8116
1 +81 596 24 8124
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*1 Amplitude delta = Fundamental(RBW:30kHz) - Band-edge(RBW:30kHz)

*2 Field strength of band-edge = Fundamental(RBW:1MHz) - Amplitude delta
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Radiated Spurious Emission
Test place Head Office EMC Lab. No0.3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013
Temperature/ Humidity 20 deg. C/33% RH
Engineer Keisuke Kawamura
Mode 119 Tx 2462MHz
20dBc Data Sheet
Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] | [dB] |[dBuv/m[[dBuVv/m] [dB]
Vert 2462.000 |PK 88.8 27.6 2.3 324 86.3 - -|Carrier
Vert 9848.000 |PK 36.5 38.5 6.4 33.1 48.3 66.3 18.0
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
Marker-Delta Method Data Sheet (RBW:30kHz)
FREQ | Field strength of band-edge*| ~ ANT AMP CABLE ATT RESULT Limit MARGIN
HOR ] VER Factor GAIN LOSS HOR | VER AV HOR | VER
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuVv/m] [dB]
PK DETECT
24835 | 6038 [ 535 | 276 [ 324 [ 23 [ 00 [ 583 [ 510 [ 739 [ 156 [ 230
AVDETECT
24835 | 52.5 ] 454 [ 276 [ 324 T 23 J 00 [ 500 [ 429 [ 539 [ 39 [ 110
*Field Strength of band-edge
Spectrum Analyzer Reading
Polarity Hor [dBuV Ver [dBuV
Detector PK__JAV(RMS)[ PK PK__JAVRMS)[  PK
REW—YE 3MHz 3MHz 100kHz 3MHz 3MHz 100kHz
Step 1) Fundamental(2462MHz) 1MHz 100.9 92.7 - 96.6 88.5 -
Fundamental (2462MHz) 30kHz - - 86.8 - - 83.7
Step 2) Band-edge(2483.5MHz) 30kHz - - 46.6 - 40.5
Amplitude delta *1 - - - 40.2 - - 43.2
Step 3) Frield strength of band-edge * - 60.8 52.5 - 53.5 45.4 -

UL Japan, Inc.

Head Office EMC Lab.
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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Radiated Spurious Emission
Test place Head Office EMC Lab. No0.3 Semi Anechoic Chamber
Report No. 4786002697H
Date 02/11/2013
Temperature/ Humidity 20 deg. C/33% RH
Engineer Keisuke Kawamura
Mode 11n-20 Tx 2412MHz / 2462MHz
Tx: 2412MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuVv/m]| [dB]
Hori 2390.000 |PK 61.8 274 2.3 324 59.1 73.9 14.8
Hori 2390.000 [AV 50.1 27.4 2.3 32.4 47.4 53.9 6.5
Vert 2390.000 [PK 54.9 27.4 2.3 324 52.2 73.9 21.7
Vert 2390.000 [AV 432 27.4 2.3 324 40.5 53.9 13.4
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
*Qther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz  20log(3.0m/0.5m)=15.6dB
20dBc Data Sheet
Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m][dBuV/m] [dB]
Hori 2412.000 |PK 92.7 275 2.3 324 90.1 - -|Carrier
Hori 2400.000 |PK 58.6 27.4 2.3 32.4 55.9 70.1 14.2
Vert 2412.000 [PK 86.8 275 23 324 84.2 - -|Carrier
Vert 2400.000 |PK 51.9 274 2.3 324 49.2 64.2 15.0
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
Tx: 2462MHz
Marker-Delta Method Data Sheet (RBW:30kHz)
FREQ |Field strength of band-edge* ANT AMP CABLE ATT RESULT Limit MARGIN
HOR | VER Factor GAIN LOSS HOR | VER AV HOR | VER
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB]
PK DETECT
24835 | 60.0 [ 573 [ 276 | 324 ] 23 | 00 | 575 | 548 | 739 | 164 | 191
AV DETECT
24835 | 50.8 | 47.9 | 276 | 324 | 2.3 | 0.0 | 483 | 454 | 539 | 5.6 | 8.5
*Field Strength of band-edge
Spectrum Analyzer Reading
Polarity Hor [dBuV Ver [dBuV
Detector PK AV(RMS) PK PK AV(RMS) PK
B 3MHz 3MHz 100kHz 3MHz 3MHz 100kHz
Step 1) Fundamental(2462MHz) 1MHz 101.5 92.3 - 98.5 89.1 -
Fundamental(2462MHz) 30kHz - - 88.0 - - 84.3
Step 2) Band-edge(2483.5MHz) 30kHz - - 46.4 - - 43.1
Amplitude delta *1 - - - 415 - - 41.2
Step 3) Frield strength of band-edge *: - 60.0 50.8 - 57.3 47.9 -

*1 Amplitude delta = Fundamental(RBW:30kHz) - Band-edge(RBW:30kHz)
*2 Field strength of band-edge = Fundamental(RBW:1MHz) - Amplitude delta

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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Burst rate confirmation
11b 11Mbps
Txon/(Txon + Tx off) = 0.989
Txon/(Txon + Tx off) * 100 = 98.9 %
Duty factor = 10 * log (1.917 / 1.895) = 0.05 dB
3 Agilent R T
a Mkr2  1.917 ms
Ref 18 dBm Atten 26 dB 1.62 dB
#Peak O »H '
Log
18
dB/
LgRw
51 82
Center 2.437 000 GHz Span B Hz
o5 BH & MHz #WBH 58 MHz Sweep 3.68 ms (1201 pts)
Marker  Trace Type ¥ s Fnplitude
1R @ Tine 547.4 ps -56.98 dBn
1a @ Tine 1.895 ms 8.83 dB
IR 3 Tine 548.9 s 56.98 dBn
o &3] Tine 1.817 me 1.82
119 12Mbps
Txon/(Txon + Tx off) = 0.988
Txon/ (Txon + Tx off) * 100 = 98.8 %
Duty factor = 10 * log (1.618 / 1.598) = 0.05 dB
¥ Agilent R T
& Mkr2 1618 ms
Ref 18 dBm Atten 28 dB -3.73 dB
E:;ak e A A, Wil el Mg
16
4B/
: }
$
LgRw
Sl S2)
Center 2.437 008 GHz Span @ Hz
Res BH 8 MHz #WBH 56 MHz Sweep 4.88 ms (1201 pts)
Marker  Trace Type W Rodis fnplitude
1R 3y Tine 1.931 ms -54.72 dBn
1a &3] Tine 1.598 ms -1.85 dB
2R @ Tine 1.828 me -54.48 dBn
20 @ Tina 1.518 ms -3.73 4B

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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Burst rate confirmation
11n MCS2
Txon/(Txon + Tx off) = 0.974
Txon/ (Txon + Tx off) * 100 = 97.4 %
Duty factor = 10 * log (1.031/ 1.004) = 0.12 dB
¥ Agilent R T
a Mer2 1,831 ms
Ref 28 dBm fitten 30 d5 202 dB
#Peak
|i0@g i e s e Ll o R A b “"‘r‘""#r
dB/
; v !
LgRw
sl s
Center 2.437 008 GHz Span @ Hz
Res BH 8 MHz #WBH 56 MHz Sweep 2.72 ms (1201 pts)
Marker  Trace Type H Rxis Amplitude
1R 3y Time 419.3 ps -47.68 dBm
la 3 Tine 1.884 me -8.17 dB
2R (&3] Tine 419.3 ps -47.68 dBm
2a (&3] Time 1.831 me 2.82 dB

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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Conducted Spurious Emission
119 Tx 2462MHz
9kHz-150kHz 150kHz-30MHz
3 Agilent R T 3 Agilent R T
Mkrl 9.24 kHz Mkrl 7.239 MHz
Ref ~50 dBn Atten 16 dB —95.72 dBm | Ref 50 dBm Atten 18 dB -§7.46 dBn
#Peak #Pegk
Log Log
10 18
dB/ 4B/
T
BT [T PR hohegbiy ..'I' - Al PAPTTI Y FRI TY
LaAw L LaPw ¥ W b b
FL‘ V‘QWM st e )
s1 52 v i s Wi | 1 s
M3 FC M3 FC
AR AR
£(1) £l
£<50k FTun
FFT S
Start 9.6@ kHz Stop 150.00 kHz Start 158 kHz Stop 30.000 MHz
#Res BW 200 Hz #YBH 6201 Hz Sweep 2.279 5 (1281 pts) #Res BW 9.1 kHz #UBK 27 kHz Sweep 344.8 ms (1201 pts)
Frequency Reading Cable | Attenator | Antenna| EIRP Distance | Ground E Limit
Loss Gain bounce | (field strength)
[kHZ] [dBm] [dB] [dB] [dBi] [dBm] [m] [dB] [dBuVv/m] [dBuVv/m]
9.24 -95.7 0.01 10.0 1.4 -84.3 300.0 6.0 -23.0 48.3
7239 -87.5 0.01 10.0 1.4 -76.0 30.0 6.0 5.2 29.5

E=EIRP-20log(D)+Ground bounce +104.8[dBuV/m]
EIRP=Reading+Cable Loss+Attenator+Antenna Gain

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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Test place
Report No.

Date

Temperature/ Humidity

Power Density

Head Office EMC Lab. No.7 shielded room
4786002697H

02/08/2013

24 deg. C/34% RH

Engineer Kazuya Yoshioka
Mode 11b Tx /119 Tx
11b
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -6.77 2.00 | 10.00 | 5.23 8.00 2.77
2437.00 -5.67 2.01 | 10.00 | 6.34 8.00 1.66
2462.00 -5.69 2.03 | 10.00 | 6.34 8.00 1.66
11g
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHZz] [dBm] [dB] [dB] | [dBm] | [dBm]| [dB]
2412.00 -14.06 2.00 | 10.00 | -2.06 | 8.00 | 10.06
2437.00 -14.65 2.01 | 10.00 | -2.64 | 8.00 | 10.64
2462.00 -14.01 2.03 | 10.00 | -1.98 | 8.00 9.98

Sample Calculation:
Result = Reading + Cable Loss + Attenuator

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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Power Density
11b 119
2412MHz 2412MHz
Agilent R T ¥ Agilent R T

Mkrl 2.418 628 GHz Mkrl 2.4086 979 GHz
Ref @ dBm Atten 10 dB -6.77 dBm Ref @ dBm Atten 10 dB -14.86 dBm
#Peak 1 #Peak
Lo . Tl ; Lo
ae o WWMWWW gl | 1 4B/ AN AR | AN AR

T

1
L

)

LgRv LgRv ‘!«W
51 %2 51 S2M
M3 FC M3 FC
AR AR
£(f): £0f
FTun FTun
Swp Swn

Center 2.412 @
#Res BH 36 kHz

# GHz

Center 2.412 @
#Res BH 38 kHz

Span 18 MHz 0 GHz

#UBH 106 kHz Sweep 19.64 ms (1261 pts)

#VBH 1080 kHz

Span 25 MHz
Sweep 26.4 ms (1201 pts)

2437TMHz 2437TMHz
¥ Agilent R T ¥ Agilent RL
Mkrl 2.435 628 GHz Mkrl 2.435 729 GHz
Ref @ dBm Atten 10 dB -5.67 dBm Ref @ dBm Atten 10 dB -14.85 dBm
#Peak 11) #Peak
Log Log
I PN . | I o I .

2| el

g,

pletigiettalg

Ve

M l | dB/ vy
bt |

AW A

LR v\

i

LgRv LgRv P )
51 %2 51 S2W MUM
M3 FC M3 FC
AR AR
£(f): £0f
FTun FTun
Swp Swn

Center 2,437 000 GHz Span 18 MHz Center 2,437 000 GHz Span 25 MHz
#Res BH 3@ kHz #UBH 106 kHz Sweep 19.64 ms (1261 pts) #Res BH 30 kHz #UBH 106 kHz Sweep 26.4 ms (1201 pts)
2462MHz 2462MHz

- Agilent R T - Agilent RL
Mkrl 2.460 665 GHz Mkrl 2.456 979 GHz
Ref @ dBm Atten 16 dB -5.69 dBm Ref @ dBm Atten 16 dB -14.81 dBm
#Peak T #Peak
b 1T ,JW}W i b
A T R Y s i e v &/ A A W A
W g I I
4 i
d ) )
LgAv LgAv o ‘dv".
51 s2 51 SZM Wﬂm
M3 FC M3 FC
AR AR
£ £
FTun FTun
Swp Swp
Center 2,462 008 GHz Span 18 MHz Center 2,462 008 GHz Span 25 MHz

#Res BH 30 kHz

#VBH 186 kHz Sweep 19.04 ms (1261 prs) #Res BH 36 kHz

#UBH 108 kHz

Sweep 26.4 ms (1261 prs)

UL Japan, Inc.
Head Office EMC Lab.

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

1 +81 596 24 8116
1 +81 596 24 8124
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Test place
Report No.

Date

Temperature/ Humidity

Power Density

Head Office EMC Lab. No.7 shielded room
4786002697H
02/08/2013

24 deg. C/34% RH

Engineer Kazuya Yoshioka
Mode 11n-20 Tx
11n-20
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -14.44 2.00 | 10.00 | -2.44 | 8.00 | 10.44
2437.00 -14.56 2.01 | 10.00 | -2.55 | 8.00 | 10.55
2462.00 -14.60 2.03 | 10.00 | -2.57 | 8.00 | 10.57

Sample Calculation:
Result = Reading + Cable Loss + Attenuator

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.

Page

Issued date
Revised date
FCCID

: 4786002697H-B-R1
:330f 37

: March 8, 2013

: March 21, 2013

: BABFTO0043A

Power Density

11n-20

2412MHz

& Agilent 95:38:94 Jan 13, 2013

Ref @ dBm

Atten 10 dB

R T
Mkrl 2.416 979 GHz
-14.44 dBm

#Peak
Log

18

a8/ tpaitel

sutpAltnabii]

Aoinallan

LgAv J"*

51 SZM’JW

M3 FC

£(F):
FTun

Swp

Center 2.412 809 GHz
#Res BH 30 kHz

#WBW 180 kHz

Span 25 MHz
Sweep 26.4 ms (1201 pts)

2437TMHz

# Agilent 5:38:58 Jan 13, 2013

Ref & dBm

Arten 18 dB

R T
Mirl 2.441 979 GHz
-14.56 dBm

#Peak
Log

18
dB/

TARLRLEEG EE L P

ARl )
ARy

]WV

LgAu Nﬂ

"h,

51 SEWJW

M3 FC

£0F):
FTun

Swp

Center 2.437 909 GHz
#Res BH 38 kHz

#UBH 100 kHz

Span 25 MHz
Sweep 26.4 ms (1201 pts)

2462MHz

¥ Agilent 05:39:59 Jan 13, 2013

Ref 6 dBm

Atten 18 dB

RL

-14.68 dBm

#Peak
Log

Mkrl 2.466 979 GHz

18
dB/

nips A AN AR | AN

WM

Al

]\‘V“

-”ww\

/

h

i
LaAy .f'ﬂ

'\l

¥
51 SZ»"A“JYJ

e

M3 FC|

£0F):
FTun

Swp

Center 2.462 000 GHz
#Res BH 30 kHz

#VBW 108 kHz

Span 25 MHz
Sweep 26.4 ms (1261 pts)

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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99%0ccupied Bandwidth
2412MHz 2412MHz
¥ Agilent R T # Agilent R T
Ref 117 dBpY Atten 20 dB Ref 167 dBpY Atren 16 dB
o i e
10 N et B S 19 7 At
B/ Ea = dB/
..IV/ \"*‘M -
gt ', MM MM "
=Y LU R
LyAv LaAw
Ml §2 M1l 52
Center 2.412 B8 GHz Span 58 MHz Center 2.412 88 GHz Span 5@ MHz
#Res BH 518 kHz #VBH 1.5 MHz Sweep 1.04 ms (1201 prs) #Res B 510 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 1 Occupied Bandwidth Occ BH ¥ Pur 9900 7
15.380@ MHz KB -6.00 dB 16.7880 MHz XdB 600 cB
Transmit Freq Error —25.187 kHz Transmit Freq Error -27.671 kHz
% dB Bandwidth 10.548 MHz % dB Bandwidth 16.281 MHz
2437TMHz 2437TMHz
% Agilent R T Agilent R T
Ref 117 dBpV Atten 20 dB Ref 187 dBpY Atten 10 dB
e o o e
18 e s 18 e A
B/ il =, B/
: M
P | 'y e i [ Ltpandpy
Ty e e
LyAv LaAw
Ml S2 ML S2
Center 2.437 80 GHz Span 58 MHz Center 2.437 06 GHz Span 58 MHz
#Res BH 516 kHz #WBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BH 518 kHz #UBH 1.5 MHz Sveep 1.64 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ BH 7 Pur 9900 7
15.3919 MHz x dB 500 dB 16.8164 MHz *x dB 508 4B
Transmit Freq Error —6.687 kHz Transmit Freq Error -18.698 kHz
% dB Bandwidth 18.553 MHz % dB Bandwidth 16.257 MHz
2462MHz 2462MHz
% Agilent R T % Agilent R T
Ref 117 dBpW Atten 20 dB Ref 107 dBpV Atten 18 dB
o o S TR S
10 Y i M NS 10 / At
B/ 3 R B/
/ Frh o TR
— e . R e MM"“‘W
LyAv LgAv
Ml S2 Ml S2
Center 2.462 00 GHz Span 58 MHz Center 2.462 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.84 ms (1201 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥ Occupied Bandwidth Occ BH % Pur  99.00 ¥
15.4118 MHz x dB - -5.00 B 16.8142 MHz x dB - -5.00 B
Transmit Freq Error -34.288 kHz Transmit Freq Error -35.468 kHz
% dB Bandwidth 18.979 MHz % dB Bandwidth 16.268 MHz

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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99% Occupied Bandwidth
11n-20
2412MHz
% Agilent R T
Ref 167 dBpV Atten 16 dB
"Peak o e |
Log v?{"w -v
16
dB/
7 ]
- I e
LoAv
Ml $2
Center 2.412 @@ GHz Span 56 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 104 ms (1201 pts)
Occupied Bandwidth Occ BH X Pwr  99.00 %
17.8586 MHz xds 6.0 dB
Transmit Freq Error  -206.745 kHz
% dB Bandmidth 17.276 MHz
2437TMHz
# Agilent R T
R;f i@? dBpY Atten 16 dB
#rea
16
dB/
WW"/ \WL""‘WM
b
LgAw
Ml S2
Center 2.437 @8 GHz Span 56 MHz
#Res BH 510 kHz #UBW 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
17.8447 Mz xdB 600 3
Transmit Freq Error -16.381 kHz
% dB Bandwidth 17.266 MHz
2462MHz
% Agilent R T
RFe)F i@? dBpY Atten 16 dB
#rea
Log vf,,,ww,..,.m,ﬂ-ww%‘v
16
dB/ M/ \‘L
. WW ! [t
T
LgAw
Ml $2
Center 2.462 68 GHz Span 56 MHz
#Res BH 510 kHz #WBH 1.5 MHz Sweep 1.64 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
17.876@ MHz x 8 —6.00 45
Transmit Freq Error -19.383 kHz
% dB Bandwidth 17.383 MHz

UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 2: Test instruments
EMI test equipment
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MAEC-03 |Semi Anechoic TDK Semi Anechoic | DA-10005 RE 2012/02/24 * 12
Chamber(NSA) Chamber 3m
MOS-15 | Thermo-Hygrometer [ Custom CTH-180 - RE 2012/02/06 * 12
MJIM-16 Measure KOMELON KMC-36 - RE -
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE -
program
MSA-03 Spectrum Analyzer Agilent E4448A MY44020357 |RE/AT 2012/11/20 * 12
MHA-20 Horn Antenna Schwarzbeck BBHA9120D 258 RE 2012/05/25 * 12
1-18GHz
MCC-133 |Microwave Cable HUBER+SUHNER [SUCOFLEX104 |336164/4(1m)/|RE 2012/09/05 * 12
340640(5m)
MPA-11 MicroWave System | Agilent 83017A MY39500779 |RE 2012/03/29 * 12
Amplifier
MHF-19 High Pass Filter TOKIMEC TF323DCA 602 RE 2012/09/12 * 12
3.5-18.0GHz
MCC-76 Microwave Cable Suhner SUCOFLEX104 |278967/4 RE 2012/12/24 * 12
1G-26.5GHz
MAEC-02 |Semi Anechoic TDK Semi Anechoic DA-06902 RE 2012/06/29 * 12
Chamber(NSA) Chamber 3m
MOS-22 | Thermo-Hygrometer [ Custom CTH-201 0003 RE 2012/02/06 * 12
MJIM-14 Measure KOMELON KMC-36 - RE -
MSA-04 Spectrum Analyzer Agilent E4448A US44300523 |RE/AT 2012/04/06 * 12
MHA-06 Horn Antenna Schwarzbeck BBHA9120D 254 RE 2012/02/22 * 12
1-18GHz
MPA-10 Pre Amplifier Agilent 8449B 3008A02142 |RE 2013/01/10 * 12
MHA-02 Horn Antenna EMCO 3160-09 1265 RE 2012/02/22 * 12
18-26.5GHz
MCC-132 | Microwave Cable HUBER+SUHNER [SUCOFLEX104 |336161/4(1m)/|RE 2012/09/05 * 12
340639(5m)
MTR-03 Test Receiver Rohde & Schwarz ESCI 100300 RE 2012/04/03 * 12
MBA-02 Biconical Antenna Schwarzbeck BBA9106 VHA91032008 | RE 2012/10/08 * 12
MLA-02 |[Logperiodic Antenna | Schwarzbeck USLP9143 201 RE 2012/10/08 * 12
MCC-12 [ Coaxial Cable Fujikura/Agilent - - RE 2013/02/06 * 12
MAT-07 | Attenuator(6dB) Weinschel Corp 2 BK7970 RE 2012/11/06 * 12
MPA-09 Pre Amplifier Agilent 8447D 2944A10845 |RE 2012/09/11 * 12
MOS-12 | Thermo-Hygrometer [ Custom CTH-180 - AT 2013/01/17 * 12
MPM-09 Power Meter Anritsu ML2495A 6K00003348 |AT 2012/10/08 * 12
MPSE-12 | Power sensor Anritsu MA2411B 011598 AT 2012/10/08 * 12
MCC-66 Microwave Cable 1G- [ Suhner SUCOFLEX102 |28636/2 AT 2012/04/25 * 12
40GHz
MCC-103 | Microwave Cable Hirose Electric U.FL-2LP-066J1- | - AT 2012/06/27 * 12
/A(200)
MAT-22 | Attenuator(10dB) 1- | Orient Microwave BX10-0476-00 |- AT 2012/03/27 * 12
18GHz

The expiration date of the calibration is the end of the expired month.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means
of an unbroken chains of calibrations.

Test Item: RE: Radiated Emission
AT: Antenna Terminal Conducted test
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