ET9 QuieTek Report No. 118059R-RFUSP43V01

C

Test Report

Product Name [IEEE 802.11b/g/n WIFI/ BT Combo slim module
Model No. AW-NB086
FCC ID. TLZ-NBO086

Applicant |Azurewave Technologies. Inc.

Address |8F.,N0.94, Baozhong Rd.,Xiandian, Taipei, Taiwan 231

Date of Receipt |July 28, 2011

Issued Date Aug. 11, 2011

Report No. 118059R-RFUSP43V01

Report Version V1.0

The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Page: 1 of 74



ET9 QuieTek Report No. 118059R-RFUSP43V01

Test Report Certification
Issued Date: Aug. 11, 2011
Report No.: 118059R-RFUSP43V01

QuieTek

Product Name IEEE 802.11b/g/n WIFI/ BT Combo slim module
Applicant Azurewave Technologies. Inc.

Address 8F.,N0.94, Baozhong Rd.,Xiandian, Taipei, Taiwan 231
Manufacturer Azurewave Technologies. Inc.

Model No. AW-NBO086

FCC ID. TLZ-NB086

EUT Rated Voltage |DC 3.3V

EUT Test Voltage |AC 120V/ 60Hz
Trade Name E AzureWave

AzureWave Technologies, Inc.

Applicable Standard [FCC CFR Title 47 Part 15 Subpart C: 2010
ANSI C63.4: 2009

Test Result Complied

The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Documented By : Di)Ln "'Pucmj/ F@ NV[L & ®

NVLAP Lab Code: 2005330

( Senior Adm. Specialist / Rita Huang )

\\\‘“l”‘”?’o

Tested By - (3 ‘ s
Sabind o i el
_ /""_"‘“-\\ -~

( Engineer / Sabrina Tsai ) N el

I’/’ihllu\\\\‘\ eqting averatory

0914

Approved By M

(Manager / Vincent Lin )

Page: 2 of 74



ET9 QuieTek Report No. 118059R-RFUSP43V01

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION ..ottt sttt sttt se st sse st nte e et e e eneaneebesnesteneas 5
1.1 EUT DBSCIIPIION ...ttt bbbtttk bt bttt b et nn e 5
1.2. (@] o =T r= T o] g b L L= Tox o o] PSS 7
1.3. TeSted SYSIEM DELAIIS.........eeiiece i re e nre e e 8
1.4. Configuration OF TESTEA SYSTEIM .......iiuiiiieieiii bbb 8
1.5. EUT EXEICISE SOTLWAIE ... .eiueeniiieieieete ettt e s be e te et et e ste et e ntesneeneeneeaneeneeseeanen 8
1.6. IS 0 =Tl 1 SRR 9
2. CONDUCTED EMISSION ..ottt sttt ste ettt staesaesaessaessesseasaestessaessesseesaessessens 10
2.1. LIS =0 0T o] 1 o PSS 10
2.2. =S S (U oSSR 10
2.3. 03 SO 11
2.4. LIS o (0 1=o [ PSR 11
2.5. L ot g v ] PR 11
2.6. Test Result of CondUCIEd EMISSION........cccviiiiieieie ettt seesreenes 12
3. PEAK POWER OQUTPUT ...ttt sttt sttt saate st saente e e eneeneaneasensenes 14
3.1. QL= 0 =[N T o] =10 RSOSSN 14
3.2. L A1) (U]« TP PP P PRO RPN 14
3.3. T RSSO 14
3.4. QLIS A o (0T =o [ PRSPPSO 14
3.5. UNCEITAINTY ..tttk b bbb bbb b e e st e bbbt bbbttt ettt b et 14
3.6. Test Result 0f Peak POWEN OULPUL ..........ceiiiiieie ettt sttt e e e enes 15
4. RADIATED EMISSION ..ottt sttt nean et et e neenes 17
4.1. TESE EQUIPIMENT ... bbb bbbt bt bbb et b bbb b 17
4.2. L= ST (0 o T OOV PP RTUPPTUPTOPRPRRPN 17
4.3. 00 ST SPPT PRSPPI 18
4.4, LIS 0 T=To [ PSS 19
4.5. LU Tot=] - Y[ 2SS 19
4.6. Test Result of Radiated EMISSION .......cciiiiiiiieie ettt st enes 20
5. RFANTENNA CONDUCTED TEST ..ottt st steane e nnens 28
5.1. LIS =0 0T o] < o PSR 28
5.2. =S S (U oSSR 28
5.3. 03 OSSP 28
5.4. LIS o (0 1=o [ PSR 28
5.5. L ot g v ] PR 28
5.6. Test Result of RF Antenna ConAUCLEA TESE......cviiviieieiieie ettt ereenes 29
6. BAND EDGE .......ooiiiiieieteeese ettt sttt ettt e te st e et e e e s e e Rt b e Rt et et et etenrente et e s 41
6.1. QL= 0 = TN T o] =T SRS PSSSST 41
6.2. L A1) (U]« TP PP P PRO RPN 42
6.3. T RSSO 43
6.4. QLIS A o (0 T=o [ USSR 43
6.5. UNCEITAINTY ..ttt bbb bt b e et e bbbt bbb e et et e bbbt e 43

Page: 3 of 74



ET9 QuieTek Report No. 118059R-RFUSP43V01

6.6.
7.
7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
8.
8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
9.
9.1
9.2.
9.3.
9.4.
9.5.
9.6.
10.

10.1.
10.2.
10.3.
10.4.
10.5.
10.6.

11.

Test RESUIL OF BANG EAQE .....ocvveiicieie ettt sttt st te st ste e e sreenee 44
CHANNEL NUMBER........cctiiiiieieet sttt sttt se et et st e st et e et esaenaabesseneens 52
QL= 0 =L TN T o] =T SRS SOS SRS 52
LIS ST o T PSP OURUPPTRRTPN 52
T3 ¢ | OSSP STURURTRRTPN 52
QLIS A o (0T =o [ PRSPPSO 52
L0 Tot= 7= T[] OSSP 52
Test Result of Channel NUMDET ..........coi i sre e 53
CHANNEL SEPARATION ...ttt sttt sttt e e naesesnesbente e e 55
QLIS A =0 0T o] 1 o OSSPSR 55
L A1) (U]« TP PP P PRO RPN 55
T ST 55
TESE PTOCEUUIE ...ttt bbb b bbbt b bt bbbt e bt bt b e bbb e 55
UNCEITAINTY ..tttk b bbb bbb b e e st e bbbt bbbttt ettt b et 55
Test Result of Channel SEPAratioN..........cccoviieiiiiiii e e e sraesnee s 56
DWELL THME ...t bbb et b bbbttt b bbb e 60
TESE EQUIPIMENT ... bbb bbb bt bbbttt bbb 60
=S S U oSSR 60
T T OSSOSO USSP 60
L= A (0T =To 0 - PO SPO RSSO 60
L ot g v ] SR 60
TeSt RESUIT OF DWEITI TIME ..o bbb 61
OCCUPIED BANDWIDTH ...ooiiiiictetet ettt a ettt saena e aresnennns 65
QL= O =L [N T o] =T SRS 65
L= ST o PP OURUPPTRRTPN 65
[T T £SO PO STORSRTURRTPN 65
QLIS A o (0 T=0 [ TSP S 65
L0 Tot=T 7= T[] 2SO SSSPR 65
Test Result of Occupied BandWitth ...........cc.oiiiiiiiiie s 66
EMI REDUCTION METHOD DURING COMPLIANCE TESTING .....cccccooiniiieeeeeseee s 72

Attachment 1: EUT Test Photographs
Attachment 2: EUT Detailed Photographs

Page: 4 of 74



[ QuieTek

Report No. 118059R-RFUSP43V01

1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

IEEE 802.11b/g/n WIFI/ BT Combo slim module

Trade Name E Afurelﬂolﬂave
Model No. AW-NB086

FCC ID. TLZ-NB086
Frequency Range 2402 — 2480MHz
Channel Number 79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /ADQPSK(2Mbps) / 8DPSK(3Mbps)

Antenna Type

PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain

1. |[INPAQ WA-M-LA-03-007 |PIFA Antenna 3.59 dBi for 2.4 GHz
2. |ACON APP6P-700597 PIFA Antenna 2.92 dBi for 2.4 GHz
3. |ACON APP6P-700598 PIFA Antenna 2.39 dBi for 2.4 GHz
4. |INPAQ WA-F-LA-04-001 |PIFA Antenna 3.38 dBi for 2.4 GHz
5. [INPAQ WA-F-LA-04-002 |PIFA Antenna 3.22 dBi for 2.4 GHz
Note:

1. The antenna of EUT is conform to FCC 15.203.
2. Only the higher gain antenna was tested and recorded in this report.
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Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Note:
This device is an IEEE 802.11b/g/n WIFI/ BT Combo slim module, Contains functions and so
on WiFi ~ Bluetooth , This report for Bluetooth.

L.

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

These tests were conducted on a sample for the purpose of demonstrating compliance of

Bluetooth transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

Regarding to the operation frequency, the lowest, middle and highest frequency are selected to

perform the test.
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1.2.

Operational Description

The EUT is an [EEE 802.11b/g/n WIFI/ BT Combo slim module with built-in 2.4GHz
Bluetooth 4.0/3.0HS and V2.0+EDR transceiver. The number of the channels is 79 in
2402-2480MHz. The device adapts the frequency hopping spread spectrum modulation. The
antenna is PIFA antenna and provides diversity function to improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 79 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is

not permitted.

The Main antenna is for WLAN with TX/RX mode, the Aux antenna is for WLAN RX mode
and BT TX/RX function.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer | Model No. Serial No. Power Cord
1 Notebook PC Lenovo 2767 L3AZWA4N Non-Shielded, 1.8m
2 Test Fixture Azurewave N/A N/A N/A

Signal Cable Type

Signal cable Description

N/A N/A

1.4. Configuration of Tested System

Motebook PC
(1)

1.5. EUT Exercise Software

(1)  Setup the EUT as shown in Section 1.4.

)  Execute “BTUSB.exe (v1.0B18)” on the Notebook.

(3)  Configure the test mode, the test channel, and the data rate.
(4)  Press “OK” to start the continuous Transmit.

(5)  Verify that the EUT works properly.
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1.6. Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) |860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded

from QuieTek Corporation’s Web Site: http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:  File on

Federal Communications Commission
FCC Engineering Laboratory C
7435 Oakland Mills Road

Columbia, MD 21046
Registration Number: 92195

Accreditation on NVLAP Nvﬂ,’ @

®

NVLAP Lab Code: 200533-0 NVLAP Lab Code: 200533-0
Site Name: Quietek Corporation
Site Address: No.5-22, Ruishukeng,

Linkou Dist. New Taipei City 24451,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014

Wn
s \“\_l/f“"’/,,
-~

= \--___-/

W Testing Laboratory
LY

0914
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2.1.

2.2,

Conducted Emission

Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/014  Feb., 2011

2 L.ILS.N. R&S ESH3-75/825562/002  Feb., 2011 EUT

3 L.I.S.N. R&S ENV4200/848411/010  Feb., 2011 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2011

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

Test Setup

Test Receiver

Reference Plane

: 40cm
<
EUT
Q /F Load N
- Qooo L L NI
LISN© p LISN

/ ///////</ //
Ground Plane

LISN /
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2.3. Limits

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

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

2.4. Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2009 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

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

2.5. Uncertainty
t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.150 9.766 38.500 48.266 -17.734 66.000
0.275 9.659 28.960 38.619 -23.810 62.429
0.377 9.650 31.900 41.550 -17.964 59.514
0.533 9.640 25.940 35.580 -20.420 56.000
0.697 9.630 27.720 37.350 -18.650 56.000
18.615 9.960 21.160 31.120 -28.880 60.000
Average

0.150 9.766 25.490 35.256 -20.744 56.000
0.275 9.659 18.350 28.009 -24.420 52.429
0.377 9.650 17.820 27.470 -22.044 49.514
0.533 9.640 11.980 21.620 -24.380 46.000
0.697 9.630 17.490 27.120 -18.880 46.000
18.615 9.960 14.450 24.410 -25.590 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : IEEE 802.11b/g/mn WIFI/ BT Combo slim module

Test [tem : Conducted Emission Test

Power Line Line 2

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.177 9.736 31.700 41.436 -23.793 65.229
0.240 9.690 29.860 39.550 -23.879 63.429
0.291 9.663 33.400 43.063 -18.908 61.971
0.341 9.659 25.840 35.499 -25.044 60.543
0.701 9.650 27.700 37.350 -18.650 56.000
19.353 10.040 20.380 30.420 -29.580 60.000
Average

0.177 9.736 17.250 26.986 -28.243 55.229
0.240 9.690 10.080 19.770 -33.659 53.429
0.291 9.663 22.770 32.433 -19.538 51.971
0.341 9.659 7.580 17.239 -33.304 50.543
0.701 9.650 17.950 27.600 -18.400 46.000
19.353 10.040 13.750 23.790 -26.210 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2011
X Power Sensor Anritsu MA2411B/0738448 Jun, 2011

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

3.2. Test Setup

EUT RF Cable Power
[I:I] Meter
SMA
Connecter

3.3. Limit

The maximum peak power shall be less 1 Watt.

34. Test Procedure

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

3.5. Uncertainty

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 1.14 1 Watt= 30 dBm Pass
Channel 39 2441.00 1.87 1 Watt=30 dBm Pass
Channel 78 2480.00 2.79 1 Watt=30 dBm Pass
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 2.59 1 Watt= 30 dBm Pass
Channel 39 2441.00 3.57 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.72 1 Watt=30 dBm Pass
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4. Radiated Emission

4.1. Test Equipment

The following test equipments are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.

XSite #3 |X Bilog Antenna Schafftner Chase |CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2011
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2011
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

4.2, Test Setup
Below 1GHz

[FRP Dome | ﬁlmm —
\ o [l |

o L

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
EUT antenna and turn table
Non-Conducted Table 1 was 3M regards to the v
standard adopted.
% |F ully soldered Metal Ground || To Controller;Ij

Te§t | To Receiverl
Receiver
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Above 1GHz
le T — |
< 3m
FRP Dome

The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.

The distance between
EUT antenna and turn table
: i was 3M regards to the

i standard adopted.
! : -

| %l To Receiver| | Pre- _/

Amplifier

ll ll

4.3. Limits
> General Radiated Emission Limits

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

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(/l[lﬁgcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.4.

4.5.

Test Procedure

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

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

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.4:2009 on radiated
measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 1GHz are made using broadband Bilog antenna and

above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured on the Final Measurement.

The measurement frequency range form 30MHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

Page: 19 of 74



E4 QuieTek Report No. 118059R-RFUSP43V01

4.6. Test Result of Radiated Emission

Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 0.511 41.540 42.050 -31.950 74.000
7206.000 7.511 39.360 46.871 -27.129 74.000
9608.000 8.394 39.620 48.014 -25.986 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 0.923 43.950 44.872 -29.128 74.000
7206.000 7.988 39.510 47.499 -26.501 74.000
9608.000 8.847 39.420 48.267 -25.733 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

AN

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 0.025 42.960 42.985 -31.015 74.000
7323.000 7.762 38.020 45.781 -28.219 74.000
9764.000 7.682 39.230 46.911 -27.089 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 0.488 45.610 46.098 -27.902 74.000
7323.000 8.375 38.850 47.224 -26.776 74.000
9764.000 8.315 39.270 47.585 -26.415 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

SR

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 0.582 42.600 43.182 -30.818 74.000
7440.000 8.555 38.670 47.225 -26.775 74.000
9920.000 8.206 39.350 47.556 -26.444 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 1.398 46.680 48.079 -25.921 74.000
7440.000 9.214 37.780 46.994 -27.006 74.000
9920.000 9.245 39.280 48.525 -25.475 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

SR

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 0.511 42.720 43.230 -30.770 74.000
7206.000 7.511 39.210 46.721 -27.279 74.000
9608.000 8.394 39.250 47.644 -26.356 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 0.923 44.760 45.682 -28.318 74.000
7206.000 7.988 39.230 47.219 -26.781 74.000
9608.000 8.847 39.290 48.137 -25.863 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 0.025 43.260 43.285 -30.715 74.000
7323.000 7.762 38.110 45.871 -28.129 74.000
9764.000 7.682 38.820 46.501 -27.499 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 0.488 46.980 47.468 -26.532 74.000
7323.000 8.375 39.400 47.774 -26.226 74.000
9764.000 8.315 39.010 47.325 -26.675 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 0.582 43.190 43.772 -30.228 74.000
7440.000 8.555 37.830 46.385 -27.615 74.000
9920.000 8.206 38.810 47.016 -26.984 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 1.398 48.580 49.979 -24.021 74.000
7440.000 9.214 38.580 47.794 -26.206 74.000
9920.000 9.245 39.300 48.545 -25.455 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test [tem : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

365.620 0.382 41.101 41.483 -4.517 46.000
499.480 1.991 37.058 39.048 -6.952 46.000
598.420 3.524 32.554 36.078 -9.922 46.000
697.360 3.231 30.332 33.563 -12.437 46.000
796.300 6.389 33.017 39.406 -6.594 46.000
897.180 5.487 29.754 35.241 -10.759 46.000
Vertical
365.620 0.282 35.228 35.510 -10.490 46.000
499.480 -0.199 37.431 37.231 -8.769 46.000
600.360 1.302 32.497 33.799 -12.201 46.000
697.360 0.691 30.282 30.973 -15.027 46.000
807.940 3.361 34.137 37.498 -8.502 46.000
899.120 1.647 30.880 32.527 -13.473 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

SR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product . IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test [tem . General Radiated Emission

Test Site : No.3 OATS

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

365.620 0.382 39.974 40.356 -5.644 46.000
499.480 1.991 37.405 39.395 -6.605 46.000
600.360 3.472 32.428 35.900 -10.100 46.000
699.300 2.956 31.080 34.036 -11.964 46.000
796.300 6.389 33.327 39.716 -6.284 46.000
899.120 5.717 29.156 34.873 -11.127 46.000
Vertical
365.620 0.282 34.341 34.623 -11.377 46.000
499.480 -0.199 37.150 36.950 -9.050 46.000
600.360 1.302 32.852 34.154 -11.846 46.000
697.360 0.691 30.859 31.550 -14.450 46.000
809.880 3.026 34.211 37.237 -8.763 46.000
899.120 1.647 30.040 31.687 -14.313 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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5. RF Antenna Conducted Test

5.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent NI9010A / MY48030495 Apr., 2011

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

5.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

5.3. Limits

According to FCC 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 measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, the attenuation required under this

paragraph shall be 30 dB instead of 20 dB.

5.4. Test Procedure

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

5.5. Uncertainty

* 150Hz
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5.6. Test Result of RF Antenna Conducted Test

Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

X a0 % | | | AC | SEMSE:INT]| | ALIGN AUTD D7:17:54PM AugO4, 2011 [ |
Start Freq 30.000000 MHz T :vsil_'{v&e: Leg Per el 2560 G Frequency
e 7 T rig: Free Run w|Hold:> Raaiiinis
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 30 dB DETIP MM NN N
Mkr1 841.017 MHz AulTune
10dBidiv__Ref 20.00 dBm -58.476 dBm
og
CenterFreq|j
100 516.000000 MHz
0.00
StartFreq||
100 30.000000 MHz
-20.0 RANER"
= | Stop Freq||
1.000000000 GHz
-30.0
00 CF Step
97.000000 MHz,
[Auto Man
-50.0
‘1
600 Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS
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T Agilent Spectrum Analyzer - Swept SA

Z‘ =ings) ‘ | | AC | SENSE:INTl ALIGN AUTO D?: 15:36PM Aug0d, 2011
tart Freq 1.000000000 GHz Avg Type: Log-Pwr TRACE[1[2345 6 Frequency
1 - RE PNO: F T Trig:Free Run Avg|Held: 521100 T PE |IW1 vt
et oo " Attan: 30 dB DET/P NNHH N
Mkr1 2.402 5 GHz AltoTune
EggB!div Ref 20.00 dBm -1.733 dBm
Center Freq|
120 6500000000 GHz
1
0.00 ‘
StartFreq||
0.0 1.000000000 GHz
=200
= Stop Freq|
12.000000000 GHz|
-30.0
400 CF Step
1.100000000 GHz
Auto Man
£0.0
00 WMWMW Freq Offset
0 Hz|
700

Start 1.000 GHz
#Res BW 100 kHz

#VBW 1.0 MHz

Stop 12.000 GHz
Sweep 1.02 s (10001 pts)

STATUS

504 [

| AL | SEMSE:INT|

ALIGN AUTO

[07:17:03PM Aug04, 2011

1 \
Start Freq_12.000000000 GHz \ Avg Type: Log-Pwr WAl 23456|  Freauency
= - — Trig:FreeR Avg|Hold: 91100 TYPE My
Input: RF |Eg;)ihffus\t~ om) A't'tgen:'::d;" vglHel DEr|P NN N
Mkr1 23.232 0 GHz Al Fene
19 gBidiv__Ref 20.00 dBm -47.791 dBm
Center Freqj
10.0 18500000000 GHz
0.00
StartFreq(
400 12,000000000 GHz
-20.0 BT
Stop Freq||
25.000000000 GHz
-30.0
-40.0 CF Step
1 1.300000000 GHz|
JAuto Man
-50.0
600 Freq Offset
0 Hz|
-70.0

Start 12.000 GHz
#Res BW 100 kHz

MSG

#VBW 1.0 MHz

Stop 25.000 GHz
Sweep 1.20 s (10001 pts)

STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 39:

Tl Agilent Spectrum Analyzer - Swept SA

27 S0% \ | | AC | SENSE:INT| | ALIGN AUTO D7:21:54PM Augod, 2011
Start Freq 30.000000 MHz | i Fres R P el s a5e|  Freduency
: 7 o rig: Free Run wvg|Hold:> baaiiias
R ainlow ™ Attan: 30 4B Bt MBI
Mkr1 912.797 MHz Alite Tune
10d8idy__Ref 20.00 dBm -58.597 dBm
Center Freq|j
oo 515.000000 MHz
0.00
StartFreq(
400 30.000000 MHz,
-20.0 =20 80 dbmd
Stop Freq||
1.000000000 GHz
-30.0
400 CF Step
97.000000 MHz,
Auto Man
-50.0
1
£00 | | Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS
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T Agilent Spectrum Analyzer - Swept SA

Z' =ings) \ | | AC | SENSE:INT| | ALIGN AUTO D?:ZD:SGPM Augo4, 2011
tart Freq 1.000000000 GHz Avg Type: Log-Pwr mAcE[23456|  Freauency
Z 7 5 Trig:Free Run Avg|Hold: 221100 T PE | M bbb
MpuGRE  EHOCEmLY ten BodE BRI
Mkr1 2.441 0 GHz AuoTung
10 diciv__Ref 20.00 dBm -0.800 dBm
Center Freq|j
10.0 6.500000000 GHz
]
0.00
StartFreq(
100 1.000000000 GHz
200 -20 80 dFm}
Stop Freq(|
12.000000000 GHz|
-30.0
400 CF Step
1.100000000 GHz
[Auto Man
Freq Offset
0 Hz|
-70.0
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.02 s (10001 pts)
MSG STATUS

504 [

| AL | SEMSE:INT|

| ALIGN 8UTD

07:21:28PM Aug04, 2011

1 \
Start Freq_12.000000000 GHz \ Avg Type: Log-Pwr WAl 23456|  Freauency
= - — Trig:FreeR Avg|Hold: 101100 TFE My
Input: RF |Eg;)ihffus\t~ om) A't'tgen:'::d;" vglHel DEr|P NN N
Mkr1 21.389 9 GHz Al Fene
19 gBidiv__Ref 20.00 dBm ~47.731 dBm
Center Freqj
10.0 18500000000 GHz
0.00
StartFreq(
400 12,000000000 GHz
200 2080 ofen
Stop Freq||
25.000000000 GHz
-30.0
-40.0 CF Step
1 1.300000000 GHz|
JAuto Man
-50.0
600 Freq Offset
0 Hz|
-70.0

Start 12.000 GHz
#Res BW 100 kHz

MSG

#VBW 1.0 MHz

Stop 25.000 GHz
Sweep 1.20 s (10001 pts)

STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 78:

Tl Agilent Spectrum Analyzer - Swept SA

F S0% \ | | AC | SENSE:INT| | ALIGN AUTO D7:26:23F‘M Augod, 2011
Start Freq 30.000000 MHz | i Fres R TRl il s a5e|  Freduency
= o = rig:rree Run vy hold:
InpuGRE - PHOCEast Co) iten: 30.48 BT NI
Mkr1 925.601 MHz Alite Tune
10d8idy__Ref 20.00 dBm -57.975 dBm
Center Freq|j
oo 515.000000 MHz
0.00
StartFreq(
400 30.000000 MHz
200 -192704El:m|
} Stop Freq|
1.000000000 GHz
-30.0
400 CF Step
97.000000 MHz
Auto Man
-50.0
1
60.0 i | Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS

Page: 33 of 74



B QuieTek

Report No. 118059R-RFUSP43V01

T Agilent Spectrum Analyzer - Swept SA

Z‘ =ings) ‘ | | AC | SENSE:INTl | ALIGN AUTO D7:24:46PM Augo4, 2011
tart Freq 1.000000000 GHz Avg Type: Log-Pwr TRACE[1[2345 6 Frequency
Tnput RE__PNO: Fast (o Trig:Free Run Avg|Hold: 51100 TYPE (W1 bt
et oo " Attan: 30 dB DET/P NNHH N
Mkr1 2.479 5 GHz AltoTune
EggB!div Ref 20.00 dBm 0.732 dBm
Center Freq|
120 6500000000 GHz
1
0.00 ‘
StartFreq||
0.0 1.000000000 GHz
200 -19.27 dbm|
Stop Freq||
12.000000000 GHz|
-30.0
400 CF Step
1.100000000 GHz
Auto Man
£0.0
500 Wm&mw Freq Offset
0 Hz|
700

Start 1.000 GHz
#Res BW 100 kHz

#VBW 1.0 MHz

Stop 12.000 GHz
Sweep 1.02 s (10001 pts)

STATUS

X 504 [ | | AC | SEMSE:INT| | ALIGN AUTOD D7:25:39PM Aug 04, 2011
[Start Freq 12.000000000 GHz \ Avg Type: Log-Pur WicE[l2o4sg|  Frequency
= v T~ Trig:Free Run Avg|Hold: 141100 THRE | bbbl
Input: RF IEgSnFIf\tM ) Atten: 30 dB DETIP MM NN M
Mkr1 23.722 1 GHz Al Fene
Jggii__Ref 20.00 dBm -47.520 dBm
Center Freqj
100 18.500000000 GHz
0.00
StartFreq(
104 12.000000000 GHz
00 -19.27 dBm|
! Stop Freq|
25.000000000 GHz|
300
00 CF Step
1 1.300000000 GHz
JAuto Man
-50.0
600 Freq Offset
0 Hz|
-70.0
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #YBW 1.0 MHz Sweep 1.20 s (10001 pts)

MSG

STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % | | | AC | SEMSE:INT]| | ALIGN AUTD 07:30:56 P Aug 04, 2011
Start Freq 30.000000 MHz | Avg Type: Log-Pur TacE[{og45g|  requency
= i T Trig:Free Run Avg|Held:>100/100 THPE | M it
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 30 dB DETIP MM NN N
Mkr1 223.515 MHz AulTune
10dBidiv__Ref 20.00 dBm -58.350 dBm
ogd
CenterFreq|j
10 515.000000 MHz
000
Start Freq(
100 30.000000 MHz|
-20.0
-23.23 dBm| Stop Freq I
1.000000000 GHz
-30.0
00 CF Step
97.000000 MHz|
[Auto Man
-50.0
’1
F0.0 . | Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS
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Tl Agilent Spectrum Analyzer - Swept SA

X 500

| AC | SENSE:NT| | ALIGH AUTO D7:20:09PM Aug 04, 2011

| | —
[Start Freq 1.000000000 GHz | Avg Type: Log-Pwr TRACE|1 234 5 & Frequency
Tnput: RF PHO: Fast 0 Trig: Free Run Avg|Held: 201100 THRE | IW] Wit
IFGain:Low Atten: 30 dB DETIP WMMNNMN
Mkr1 2.401 4 GHz Atfe TUnE
1L%5|Bidiv Ref 20.00 dBm -3.226 dBm
Center Freq|
o0 6.500000000 GHz
000 01
StartFreq(
00 1,000000000 GHz|
200
-23.23 dBm)| stop Freql
12.000000000 GHz
300
400 CF Step
1.100000000 GHz|
0 Man
Freq Offset
0 Hz|
700
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.02 s (10001 pts)
MSG STATUS

—i—' o0 @ \ | | AC | SENSE:INT\ | ALIGH AUTO D7:3U124 PMAugO4, 2011 [ _ |
art Freq 12.000000000 GHz [A— o Ting Lea Dwr macfiosazs| freauency
= e T rig: Free Run vy Rold:
Input: RF IEg;Ji.nT:tw ) Atten: 30 dB DETIP MMM NN
Mkr1 23.198 2 GHz AUt TUne
10dBidiv__Ref 20.00 dBm -46.885 dBm
og
Center Freq|
10.0 18.500000000 GHz
000
startFreq||
g0 12.000000000 GHz,
-200
-23.23 dBm)| stop Freql
25.000000000 GHz
-30.0
00 CF Step
‘1 1.300000000 GHz
Auto Man
500
600 Freq Offset
0 Hz|
-700
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.20 s (10001 pts)
IMSG STATUS
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Product
Test Item
Test Site
Test Mode

Figure Channel 39:

IEEE 802.11b/g/n WIFI/ BT Combo slim module
RF Antenna Conducted Test
No.3 OATS
Mode 2: Transmit - 3Mbps (8DPSK)

T Agilent Spectrum Analyzer - Swept SA

Z’-‘ =ings) \ | | AC | SENSE:INT| ALIGN AUTO D7:33:23PM Augo4, 2011
Start Freq 30.000000 MHz THig: Free R :vsi IS Log Par TAcEll]23 45 6 Frequency
z 7 5 Trig:Free Run wig[Hold:>
MpubRE EHOCEmLY en BodE BRI
Mkr1 891.554 MHz AuoTung
10 diciv__Ref 20.00 dBm -58.480 dBm
Center Freq|j
10.0 515.000000 MHz
0.00
StartFreq(
100 30.000000 MHz
=200
= Stop Freq||
1.000000000 GHz
-30.0
400 CF Step
97.000000 MHz
[Auto Man
-50.0
‘1
0.0 : Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)

MSG

STATUS
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Tl Agilent Spectrum Analyzer - Swept SA

X 500

| AC | SENSE:NT| | ALIGH AUTO D7:32:03PM Aug 04, 2011

| | —
[Start Freq 1.000000000 GHz | Avg Type: Log-Pwr TRACE|12345 6 Frequency
Tnput: RF PHO: Fast 0 Trig: Free Run Avg|Held: 211100 THRE | IW] Wit
IFGain:Low Atten: 30 dB DETIP WMMNNMN
Mkr1 2.441 0 GHz Atfe TUnE
1L%5|Bidiv Ref 20.00 dBm -1.683 dBm
Center Freq|
o0 6.500000000 GHz
1
0.00 0
StartFreq(
00 1.000000000 GHz
-20.0 o
Stop Freq|
12.000000000 GHz
-30.0
400 CF Step
1.100000000 GHz
0 Man
Freq Offset
0 Hz|
-70.0
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 1.02 s (10001 pts)
MSG STATUS

—f 20 @ | | | AC | SENSE:NT]| | ALIGH AUTO D7:32:41PM AugO4, 2011 [ ]
art Freq 12.000000000 GHz [ :Vﬁ Type: Log Pur TACE[ 2345 6 Fraguency
= e T rig: Free Run vy Rold: Loty
Input: RF IEg;Ji.nT:tw ) Atten: 30 dB DETIP MMM NN
Mkr1 21.193 6 GHz AUt TUne
10dBidiv__Ref 20.00 dBm -47.832 dBm
og
Center Freq|
10.0 18.500000000 GHz
0.00
StartFreq(
400 12.000000000 GHz
-20.0 50
= StopFreq||
25.000000000 GHz
-30.0
00 CF Step
1 1.300000000 GHz
Auto Man
-50.0
600 Freq Offset
0 Hz|
-70.0
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.20 s (10001 pts)
IMSG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 78:

T Agilent Spectrum Analyzer - Swept SA

504G AC | SEMSEINT| | ALIGN AUTOD 107:35:26PM Aug 04, 2011

[ XI
Start Freq 30.000000 MHz \ Avg Type: Log-Pwr mAcE[23456|  Freauency
: 7 5 Trig:Free Run Avg|Held:>100/100 THPE | M1 by
MpubRE EHOCEmLY en BodE BRI
Mkr1 989.815 MHz AT
10 diciv__Ref 20.00 dBm -58.717 dBm
Center Freq|
10 515.000000 MHz
0.00
StartFreq|f
100 30.000000 MHz
-20.0 =201 A5 i)
Stop Freqf
1.000000000 GHz|
-30.0
400 CF Step
97.000000 MHz
Auto Man
50.0
60.0 1 Freq Offset
0 Hz|
70,0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #YBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS
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Tl Agilent Spectrum Analyzer - Swept SA

? 50 Q \ | | aC | SENEE:INT\ | ALIGH AUTO D7:34:32PM Augod, 2011 [ ]
[Start Freq 1.000000000 GHz | Avg Type: Log-Pwr TRACE|12345 6 Frequency
Tnput: RF PHO: Fast 0 Trig: Free Run Avg|Held: 161100 THRE | IW] Wit
IFGain:Low Atten: 30 dB DETIP WMMNNMN
Mkr1 2.480 6 GHz Atfe TUnE
1L%5|Bidiv Ref 20.00 dBm -0.875 dBm
Center Freq|
o0 6.500000000 GHz
1
0.00
StartFreq(
00 1.000000000 GHz
2200 =20 AR dfm
Stop Freq|
12.000000000 GHz
-30.0
400 CF Step
1.100000000 GHz
Auto Man
-50.0
Freq Offset
0 Hz|
-70.0
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 1.02 s (10001 pts)
MSG STATUS

X s0Q | | | AC | SENSE:INT] | ALIGHAUTO  D7:3%06PM AugO4, 2011 [ _ ]
[Start Freq 12.000000000 GHz | Avg Type: Log-Pwr WAl 23456 |  Frequency
Tnput: RF PHO: Fast 0 Trig: Free Run Avg|Hold: 111100 THPE| M bk
IFGain:Low Atten: 30 dB DETIP NMMN N
Mkr1 24.711 4 GHz AT
10dBidiv__Ref 20.00 dBm -48.030 dBm
og
Center Freq|
10.0 18.500000000 GHz
0.00
StartFreq(
0.0 12.000000000 GHz
200 -0 A dlFm|
Stop Freq(|
25,000000000 GHz
30,0
00 CF Step
‘1 1.300000000 GHz
Auto Man
£0.0 | —
MWWWWWW —
0Hz
70,0
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.20 s (10001 pts)
IMSG STATUS
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6. Band Edge

6.1. Test Equipment
RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaftner Chase |CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
Horn Antenna Schwarzbeck BBHA9170/208 Jul, 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2011
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2011

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le I — N|
[< q|
FRP Dome

The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.

H The distance between
EUT : antenna and turn table
. H was 3M regards to the

H standard adopted.

|—I;I—| To Receiver Pre-

Amplifier

ll ll
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6.3. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

6.4. Test Procedure

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

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

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

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are 1 MHz.
The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

6.5. Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product
Test Item
Test Site
Test Mode

IEEE 802.11b/g/n WIFI/ BT Combo slim module

Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 31.497 60.27 91.766 Peak
Horizontal 2402 31.497 59.71 91.206 Average
Vertical 2402 29.983 64.3 94.283 Peak

Vertical 2402 29.983 63.75 93.733 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHZz) (dBuV/m)
Horizontal 2362.2 91.766 56.087 35.679 74.000 Peak
Horizontal 2362.1 91.206 67.822 23.384 54.000 Average
Vertical 2362.2 94.283 56.087 38.196 74.000 Peak
Vertical 2362.1 93.733 67.822 25911 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)

A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA
X1 S0R | | | AC | SEMSEINT| | ALIGN AUTO 1D5:14:59PM Aug 04, 2011

()
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr mAE[l23456|  Freauency
Tnput RE__PNO: Fast (0 11id:Free Run Avg|Hold: 36/100 TYPE | it
I IFGain:Low Atten: 20 dB DETIP NMNMHM
MKr3 2.362 2 GHZ] AT
10 dBidiv__ Ref 10.00 dBm -57.911 dBm
Log 1
0.0 /A\ Center Freq(|
-100 / \ 2.390000000 GHz|
-20.0
-30.0 l l
s | StartFreq|
] 2340000000 GHz
0.0 !3 "M"J
— ; ’ P, . R
0.0 Stop Freq||
00 2.440000000 GHz|
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) SRR ik
< [ FUNCTIoN ] FUNCTIONw UNETIOH VAL Auto Man
2.4021GHz -1.824 dBm
I\ 2] N f 23900 GHz -58.189 dBm
2 N f 23622 GHz 57911 dBm Freq Offset
5 0Hz
6
7
8
9
0
1
2
MSG STATUS

Average Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
1 509 | | | ac | SENSEINT] | ALIGNAUTO  D5:15:18PM Augld, 2011

[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur mAE[23456|  Freduency
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 11100 T PE | M il
I IFGain:Low Atten: 20 dB DET|P NMNNHM
Mkr3 2.362 1 GHZ AuteTune
10 dBidiv  Ref 10.00 dBm -69.977 dBm
Log 1
oo h Center Freq(|
-10.0 1 2.390000000 GHz|
-20.0
-30.0 ’ \[
P l StartFreq||
i \ 2.340000000 GHz
-50.0 {
-60.0 3 9
700 . | /[ k Stop Freq|j
00 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80s (1001 pts)ff - e" =P
| % [ v [ FUNCTIoN | FUNCTIoNW UNCTIG vALU Auto Man
2.402 0 GHz -2.175 dBm
I\ 2.390 0 GHz -71.127 dBm
2.362 1 GHz 59,977 dBm Freq Offset
0 Hz|
MSG STATUS
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Product
Test Item
Test Site
Test Mode

IEEE 802.11b/g/n WIFI/ BT Combo slim module
Band Edge

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]
Horizontal 2480 31.502 63.89 95.392 Peak
Horizontal 2480 31.502 63.33 94.832 Average
Vertical 2480 30.129 66.41 96.539 Peak
Vertical 2480 30.129 65.85 95.979 Average

Note: 1:Spectrum Analyzer setting:

Peak detector: RBW=1MHz, VBW=1MHz

Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Test Band Edge
A';gi“a Frequency F‘(‘:l'gz"',‘f;;al A (dB) Field Strenggth : d;:{‘,i/tm) Detector
(MHz) (dBuV/m)

Horizontal 2483.5 95.392 53.718 41.674 74.000 Peak
Horizontal 2483.5 94.832 65.915 28.917 54.000 Average
Vertical 2483.5 96.539 53.718 42.821 74.000 Peak

Vertical 2483.5 95.979 65.915 30.064 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)

A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

?:T S0% \ | | AC | SENSE:INT| | ALIGN AUTO D5:31:14F‘M Augod, 2011 F
[Center Freq 2.483500000 GHz e Avg Type: Log-Pwr TRACE[1 23456 reguericy
Tnput: RE PHO: Fast O Trig: Free Run Avg|Held: 271100 THRE | vt
I IFGain:Low Atten: 20 dB DET|IF NNNMN
MKr1 2.480 1 GHzZ Alite Tune
10 dBidiv__Ref 10.00 dBm 1.088 dBm
Log ,1
ALY A Center Freq|
-10.0 [ \ 2.483500000 GHz,
-20.0
-30.0 ‘ \
f '| StartFreq
-40.0
. a2 2433500000 GHz
0. 4
00 Lo, m-—-o..w‘-"""}r “”‘*—-w— " i .
700 Stop Freq||
B0 2533500000 GHz
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 1000;';09;&2
| Y ] | v [ FuncCTion FUNCT C Auto Man
N|1[f 2.4801 GHz 1.089 dBm
2IN[1[f 24835 GHz 52629 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS

Average Detector of conducted Band Edge Delta

HE Agilent Spectrum Analyzer

- Swept SA

X So@ | | | AC | SEMSEINT| | ALIGN AUTO 1D5:31:23PM Aug 04, 2011
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pwr mAcE[23456|  Freauency
Tnput RE_PNO: Fast (0 11id:Free Run Avg|Hold: 17100 TYPE | it
I IFGain:Low Atten: 20 dB DETIP NMNMHM
MKr2 2.483 5 GHzZ SRIIEEERDG
10 dBidiv__ Ref 10.00 dBm -65.171 dBm
Log 1
0.0 /\ Center Freq(|
-10.0 JI 1 2.483500000 GHz
-20.0
-30.0 f ]|
s [ Start Freq|
[ 2433500000 GHz
-50.0
-60.0 /}‘ l&2
0.0 Stop Freq||
4 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) SRR ik
‘ [ v | FUNCTION [ FONCTIONWIDTH FUNCTION VALUE Auto Man
2.480 0 GHz 0.744 dBm
2 24835 GHz 65.171 dBm
v Freq Offset
5 OHz
6
7
8
9
0
1
2

=
7]
5]

STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

IEEE 802.11b/g/n WIFI/ BT Combo slim module
Band Edge
No.3 OATS
Mode 2: Transmit - 3Mbps (§DPSK)

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 31.497 61.55 93.046 Peak
Horizontal 2402 31.497 57.77 89.266 Average
Vertical 2402 29.983 66.32 96.303 Peak

Vertical 2402 29.983 62.21 92.193 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHZz) (dBuV/m)

Horizontal 2361.7 93.046 58.598 34.448 74.000 Peak
Horizontal 2362.2 89.266 66.997 22.269 54.000 Average
Vertical 2361.7 96.303 58.598 37.705 74.000 Peak

Vertical 2362.2 92.193 66.997 25.196 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)

A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA

Z’-‘ So@ | | AC | SENSE:INT| | ALIGN AUTO D5:10:42F‘M Augnd, 2011
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr mAcE[23456|  Freauency
Tnput RE__PNO: Fast (0 11id:Free Run Avg|Hoeld: 50/100 e
I IFGain:Low Atten: 20 dB DETIP NMNMHM
Mkr1 2.402 0 GHZ] AT
10 dBidiv__ Ref 10.00 dBm 0.282 dBm
Log ’1
0.0 [\ Center Freq(|
-10.0 ] 2390000000 GHz
-20.0
-30.0 \
s | StartFreq|
I 2340000000 GHz
500 3 2 1y
-B0.0 e, Q i, 1 \‘LJ-L'LLM-‘—' A .sla)
0.0 Stop Freq||
800 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) SRR ik
% T v [ i Ancionw Auto Man
24020 GHz 0.282 dBm
2l N f 23900 GHz 58502 dBm
3N f 23617 GHz 58316 dBm FreqOffset
5 0Hz
6
7
8
9
0
1
2
MSG STATUS
Average Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA

Z’-‘ So@ | AC | SENSE:INT| | ALIGN AUTO DS:ll:DSPM Augnd, 2011
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr mAcE[l23456|  Freauency
Tnput RE__PNO: Fast (0 11id:Free Run Avg|Hold: 17100 TYPE | it
I IFGain:Low Atten: 20 dB DETIP NMNMHM
MKr3 2.362 2 GHZ] AT
10 dBidiv__ Ref 10.00 dBm -70.329 dBm
Log 1
0.0 A Center Freq(|
-100 / \ 2.390000000 GHz
-20.0
-30.0 { l
s | StartFreq|
l 2340000000 GHz
-50.0 / \
60.0 3 =
0.0 ' /} Stop Freq||
4 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) SRR ik
| < 1 v T FUNCTiow [N Auto Man
1AUN[1[F 2.4020 GHz -3.332 dBm
I\ 2/ N [1[F 23900 GHz -70.828 dBm
) N1 [f 23622 GHz 70.329 dBm FreqOffset
5 OHz
6
7
8
9
0
1
2
MSG STATUS
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Product : IEEE 802.11b/g/mn WIFI/ BT Combo slim module
Test [tem : Band Edge

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]

Horizontal 2480 31.502 65.73 97.232 Peak
Horizontal 2480 31.502 61.82 93.322 Average
Vertical 2480 30.129 68.39 98.519 Peak

Vertical 2480 30.129 64.5 94.629 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)tslll na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;:{III/tm) Detector
(MHz) (dBuV/m)

Horizontal 2483.5 97.232 55.321 41.911 74.000 Peak
Horizontal 2483.5 93.322 64.307 29.015 54.000 Average
Vertical 2483.5 98.519 55.321 43.198 74.000 Peak

Vertical 2483.5 94.629 64.307 30.322 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)

A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

?:T S0% \ | | AC | SENSE:INT| | ALIGN AUTO DS:ED:‘WPM Augod, 2011
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr WAl a5456|  Freauency
Tnput: RE PHO: Fast O Trig: Free Run Avg|Held: 261100 THRE | vt
I IFGain:Low Atten: 20 dB DET|IF NNNMN
MKkr1 2.480 1 GHZ Alite Tune
10 dBidiv__Ref 10.00 dBm 3.011 dBm
Log L &
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-10.0 } \ 2483500000 GHz
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Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 1000;';09;&2
| h ] | v | Fuwcnow FUNCT C Auto Man
N|1]f 2480 1 GHz 3011 dBm
2N 1] f 24835 GHz 52310 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
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MSG STATUS

Average Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA

504G AC | SEMSEINT| | ALIGN AUTOD 1D5:30:23PM Aug 04, 2011

()
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pwr mAcE[l23456|  Freauency
Tnput RE_PNO: Fast (0 11id:Free Run Avg|Hold: 17100 e
I IFGain:Low Atten: 20 dB DETIP NMNMHM
MKr1 2.480 1 GHzZ SRIIEEERDG
10 dBidiv__ Ref 10.00 dBm -0.442 dBm
Log .1
0.0 /\ Center Freq
-100 [ \ 2.483500000 GHz
-20.0
-30.0 ’ 1
s [ StartFreq
. 1 2433500000 GHz
-60.0 { 2
-70.0 L Stop Freq
4 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) SRR ik
< [ v [ FUNCTION [ FUNCTIONW Auto Man
2.480 1 GHz -0.442 dBm
N{1[f 24835 GHz 64749 dBm
Freq Offset
0Hz
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