ET9 QuieTek Report No. 1460175R-RFUSP26V/00-B

FCC Test Report

Product Name [Network Media Module
Model No. CY920-C,CY920-A
FCC ID. ZQO-CY920C

Applicant MICROCHIP TECHNOLOGY INC.
Address 2355 West Chandler Blvd.Chandler, Arizona, USA 85224-6199

Date of Receipt |Jun. 04, 2014

Issued Date Oct. 27, 2014

Report No. 1460175R-RFUSP26V00-B
Report Version |V1.0

=

T N
f{fﬁ,— g

Testing Laboratory

3023

The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration report of the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.

The test report shall not be reproduced without the written approval of QuieTek Corporation.

Page: 1 of 66



ET9 QuieTek Report No. 1460175R-RFUSP26V/00-B

Test Report
Issued Date: Oct. 27, 2014
Report No.: 1460175R-RFUSP26V00-B

QuieTek

Product Name Network Media Module

Applicant MICROCHIP TECHNOLOGY INC.

Address 2355 West Chandler Blvd.Chandler, Arizona, USA 85224-6199
Manufacturer (1) Lite-On Technology (Changzhou) Co., Ltd.

(2) Lite-On Network Communication (Dongguan) Limited

Model No. CY920-C,CY920-A

FCC ID. ZQ0-CY920C

EUT Rated Voltage |DC 3.3V

EUT Test Voltage  |AC 120V/ 60Hz

Trade Name Network Media Module

Applicable Standard [FCC CFR Title 47 Part 15 Subpart C: 2013
ANSI C63.10: 2009

Test Result Complied

Documented By

(Senior Adm. Specialist / Leven Huang )

Tested By

;gg-k,{i—'lf-. ]Ji';UL“-

( Engineer / Jack Hsu)

Approved By : m

( Director / Vincent Lin )

Page: 2 of 66



ET9 QuieTek Report No. 1460175R-RFUSP26V/00-B

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION ... oottt ettt sse st sse st st see e eneeneanesbesseneeneas 5
1.1 EUT DBSCIIPIION ...tttk bbbttt b bbbttt 5
1.2. (@] o TcT =T To g L B T=T ol T o] o PSS 8
1.3. TeSted SYSIEM DELAIIS........eiiieiie e e te e s e e sre e s e st e b nee e ae e reenre e e 9
1.4. Configuration OF TESTEA SYSTEIM ......iiuiiiieiciee bbb 9
1.5. EUT EXEICISE SOTLWAIE ......eivieiiiieieieeiee ettt sttt et e e st et et s e seeebeentesaeeneeneesaeaneeneeenen 9
1.6. QL= 0 = U] 1 RS PSSSST 10
2. CONDUCTED EMISSION ....ocuiiiiiieieitsie sttt sttt st taesaestaesaestessaesaessaansesaessaessessens 11
2.1. LIS =0 0T o] < o PSS 11
2.2. =S S (U o USSR 11
2.3. 03O 12
2.4. LIS o (0 1=o [ PSS 12
2.5. L ot g v ] PR 12
2.6. Test Result of CondUCIEd EMISSION .......ccviiiiiiieie ettt seesreenes 13
3. PEAK POWER OQUTPRUT ..ottt ettt sttt ste et enaenaanessesnenseneenes 15
3.1. L= 0 =[N T o] =10 RSOSSN 15
3.2. L A1) (U]« T ST TP PP TPRORPRPR 15
3.3. T RSOSSN 15
3.4. LIS A o (0T =o [ TSSOSO 15
3.5. UNCEITAINTY ..ttt bbbt bbbt b b e e st b bbbt bt e e b e et eb bbb e 15
3.6. Test Result 0f Peak POWEN OULPUL .........cceeiiiieie ittt seeseeenes 16
4. RADIATED EMISSION ...ttt sttt ettt ene bbb neenes 18
4.1. TESE EQUIPIMENT ...t b bbbt b bt bbbttt b bt e b 18
4.2. QL= ST (0 o TSP P PPV PTUPTUPTOPRPRRIN 18
4.3. 00 PSR SPPRSPRR 19
4.4, LIS o 0 T=To [ PSS 20
4.5. LU Tot=] - [ 2SS 20
4.6. Test Result of Radiated EMISSION .......cciiiiiiiieie et sttt seeenes 21
5. RFANTENNA CONDUCTED TEST ..ottt sttt sne e e e 29
5.1. LIS =0 0T o] 1 o PSS 29
5.2. =S S (U o SR RSTRTR 29
5.3. 03O 29
5.4. LIS o (0 1=o [ PSS 29
5.5. L ot g v ] PR 29
5.6. Test Result of RF Antenna ConAUCLEA TESE......cveiviieieir ettt enes 30
6. BAND EDGE .......oiiiiiiietieest ettt ettt e e e s e st Re ettt e e e e n e R e neerenrenne et e s 32
6.1. QL= 0 =L TN T o] =10 RS OSSSSS 32
6.2. L A1) (U] TP TP TP PP P PR PTPRPR 33
6.3. T RSOSSN 34
6.4. QLIS A o (0 T=0 [ USSP RR 34
6.5. UNCEITAINTY ..ttt b bbb bbb bR e sttt bbbt e e st e bt e bbbt 34

Page: 3 of 66



ET9 QuieTek Report No. 1460175R-RFUSP26V/00-B

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 .....ocvveieiiie ettt sttt te e te st e staesnesreenee 35
CHANNEL NUMBER........cctiiiiiiiei sttt sttt se st sttt e st esaaseanesbe s eneens 43
QL= 0 =L TN T o] =10 RSOSSN 43
LIS ST o PSPPSR UPPTRTPN 43
T3 T OO PRUSTOSUPTORRRTPN 43
LIS A o (0T =o [ TSSOSO 43
L0 Tot=T 7= T[] RSSO PSSPI 43
Test Result 0f Channel NUMDET ........cviiiiie ettt s ste e s re e s re e sbeesbeesreesnee s 44
CHANNEL SEPARATION ...ttt sttt st sttt e eneanenrenseneens 46
QLIS A =0 0T o] 1 o PSS 46
L A1) (U]« T ST TP PP TPRORPRPR 46
T SRS 46
TESE PIOCEUUIE ...ttt bbb b bbbt b bt bbb et et e bt bt bbb e 46
UNCEITAINTY ..ttt bbbt bbbt b b e e st b bbbt bt e e b e et eb bbb e 46
Test Result of Channel SEPAratiON...........cccviieiiiiie e e e e s eesraesnee s 47
DWELL THME ...t bbbttt b bbbttt bbb e 51
TESE EQUIPIMENT ...t bbbt b bt bbbttt b bbb 51
=S S (U o SR RSTRTR 51
T T TSSO RSP 51
QL= A (0T =To 0 - TSROSO RSSO 51
L ot g v ] PR 51
TeSt RESUIL OF DWEII TIME ...ttt 52
OCCUPIED BANDWIDTH ...oouiiiiicietst sttt sttt saanaanasbesneaens 56
QL= 0 =L [N T o] =T RSOSSN 56
LIS ST U o PSP OU R UPPTRTPN 56
[T T £ RSP USTURSRURRTPN 56
QLIS A o (0 T=o [ OSSPSR 56
L0 Tot=T -1 L] SOOI 56
Test Result of Occupied BandWitth ...........cc.oiiiiiiii e 57
EMI REDUCTION METHOD DURING COMPLIANCE TESTING .....cccccooviiiieeeeeseee s 63

Attachment 1. EUT Test Photographs
Attachment 2: EUT Detailed Photographs
Attachment 3:  Pretest Data

Page: 4 of 66



ET9 QuieTek Report No. 1460175R-RFUSP26V/00-B

1. GENERAL INFORMATION
1.1. EUT Description
Product Name Network Media Module
Trade Name Network Media Module
Model No. CY920-C,CY920-A
FCC ID. ZQ0-CY920C
Frequency Range 2402 — 2480MHz
Channel Number 79
Type of Modulation FHSS: GFSK(1Mbps) / 7 /ADQPSK(2Mbps) / 8DPSK(3Mbps)
Antenna Type Dipole Antenna
Channel Control Auto
Antenna Gain Refer to the table “Antenna List”

Antenna List:

No. [Manufacturer|Part No. Antenna Type  |Peak Gain

1 |WALSIN PI_RFDPA870920IMLB301_V01 Dipole Antenna (1.84dBi for 2.4 GHz
2 |WALSIN Pl_RFDPA870930IMLB301 V01 Dipole Antenna |1.10dBi for 2.4 GHz
3 |WALSIN RFDPA870933IMLB301 Dipole Antenna |1.32dBi for 2.4 GHz
4 |WALSIN RFDPA870930IMAB301 Dipole Antenna |1.20dBi for 2.4 GHz
5 |WALSIN RFDPA870945IMAB301 Dipole Antenna |1.16dBi for 2.4 GHz
6 |WALSIN RFDPA870900SBAB801 + RFCBA100630SA6B301 |Dipole Antenna |0.7dBi for 2.4 GHz
7 |WALSIN RFDPA870900SBAB801 + RFCBA100645SA6B301 |Dipole Antenna |0.1dBi for 2.4 GHz

Note: 1. The antennas 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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Center 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

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
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Note:

1. The EUT is a Network Media Module with a built-in WLAN Transceiver and Bluetooth Transceiver,
this report is for Bluetooth

2. Module contains two antenna ports, measurements only in worst case is shown in the report.

3. Antennano.l, no.2 and no.3 has divided into with core / without core, only worst case is shown in the

report.

4. Module includes 2nd Source, the test item conducted emission and 30MHz — 1GHz radiated emission
are tested at two modules (see report attachment 3) , brand differences are as follows:

Model Name CY920-C CY920-A (Remove Extended connector & Ethernet IC)
main source 2nd source main source 2nd source
Flash U21 Macronix WINBOND Macronix WINBOND
DDR U22 ESMT ETRON ESMT ETRON
64pin connector
Xinya Xisheng Xinya Xisheng
J300,J301
ELECTRIC
u.flCON1,CON2 | IPEX IPEX ELECTRIC CONNECTOR
CONNECTOR
Bead for Supply
BLM15EG121SN1D BLM15PX121SN1D BLM15EG121SN1D BLM15PX121SN1D
Noise Filter
(MURATA) (MURATA) (MURATA) (MURATA)
FB602
Regulator IC EMP8130-12VNO5NRR XC6228D122VR-G EMP8130-12VNO5NRR XC6228D122VR-G
U801 (ESMT) (TOREX) (ESMT) (TOREX)
INDUCTOR RF MLGO0603QON2CT000 MLGO0603WON2CT000 MLGO0603QON2CT000 MLG0603WON2CT000
L917 SMD(TDK) SMD(TDK) SMD(TDK) SMD(TDK)

5. 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.

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

the test.

7. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,
through pre-testing, to produce emissions similar to those for 3Mb/s.

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 Test Fixture Liteon N/A N/A N/A

2 Notebook PC DELL PPT N/A Non-Shielded, 0.8m
Signal Cable Type Signal cable Description

A |USB to RS-232 Cable Shielded, 1.5m

14. Configuration of Tested System

Notebook PC
(2)

EUT

Test Fixture
1)

1.5. EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4

(2) Execute “Hyper Terminal v5.1” program on the Notebook PC.
(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
7435 Oakland Mills Road
Columbia, MD 21046
Registration Number: 92195

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
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2. Conducted Emission

2.1. Test Equipment

Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 |Sep., 2014
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2014  [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb., 2014 [EUT
DC LISN Schwarzbeck 8226/ 176 Mar, 2014  |EUT
X |Pulse Limiter R&S ESH3-72 /357.8810.52 |Feb., 2014
No.1 Shielded Room
Note:

1. All equipments are calibrated every one year.

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

2.2, Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

12dBuV EUT
My OOO rLoad [ ] N
- ] [ L{ N
LISN ) }@ LISN

/ ///////</ // A
LISN
Ground Plane
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2.3. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) 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 C63.10: 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 C63.10, 2009; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

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

Product : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 1

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuv dB dBuv
LINE 1
Quasi-Peak
0.154 9.790 51.360 61.150 -4.736 65.886
0.177 9.790 44.530 54.320 -10.909 65.229
0.193 9.790 44.730 54.520 -10.251 64.771
0.224 9.790 39.330 49.120 -14.766 63.886
0.287 9.790 31.970 41.760 -20.326 62.086
0.673 9.790 26.900 36.690 -19.310 56.000
Average

0.154 9.790 38.950 48.740 -7.146 55.886
0.177 9.790 30.200 39.990 -15.239 55.229
0.193 9.790 31.440 41.230 -13.541 54.771
0.224 9.790 25.760 35.550 -18.336 53.886
0.287 9.790 18.290 28.080 -24.006 52.086
0.673 9.790 15.890 25.680 -20.320 46.000

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 : Network Media Module

Test [tem : Conducted Emission Test

Power Line Line 2

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuv dB dBuv
LINE 2
Quasi-Peak
0.158 9.770 49.570 59.340 -6.431 65.771
0.170 9.770 45.550 55.320 -10.109 65.429
0.201 9.770 42.260 52.030 -12.513 64.543
0.244 9.770 36.330 46.100 -17.214 63.314
0.310 9.770 29.190 38.960 -22.469 61.429
0.662 9.770 35.670 45.440 -10.560 56.000
Average

0.158 9.770 36.560 46.330 -9.441 55.771
0.170 9.770 31.050 40.820 -14.609 55.429
0.201 9.770 28.300 38.070 -16.473 54.543
0.244 9.770 23.250 33.020 -20.294 53.314
0.310 9.770 15.660 25.430 -25.999 51.429
0.662 9.770 26.750 36.520 -9.480 46.000

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, 2014
X Power Sensor Anritsu MA2411B/0738448 Jun, 2014

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
[l:l] Meter
SMA
Connecter

3.3. Limit

The maximum peak power shall be less 1Watt.

34. Test Procedure

The EUT was setup to ANSI C63.10, 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 : Network Media 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 2.20 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.35 1 Watt=30 dBm Pass
Channel 78 2480.00 2.03 1 Watt= 30 dBm Pass
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Product : Network Media 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 1.60 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.28 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.46 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.
DSite #3 [X  |Loop Antenna Teseq HLA6120 /26739 Jul., 2014

X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
X [Horn Antenna Schwarzbeck BBHA9170/208 Jul.,, 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
X  |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X  |Coaxial Cable QuicTek QTK-CABLE/ CAB5 Feb., 2014
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 |

I

EUT

Non-Conducted Table

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

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

Wil

Test
Receiver

|Fully soldered Metal Ground || To Controller;Ij

To Receiver
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Above 1GHz
le S —
I 3m
FRP Dome

EUT

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

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

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.

To Receiver

ll

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frj\‘}[‘ggcy uV/m @3m dBuV/m@3m
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

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 C63.10, 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 C63.10, 2009 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and
30MHz~1GHz is 120kHz and above 1GHz is IMHz.

Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~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 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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4.6. Test Result of Radiated Emission

Product : Network Media 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 3.327 37.870 41.197 -32.803 74.000
7206.000 10.136 36.980 47.116 -26.884 74.000
9608.000 13.706 36.080 49.786 -24.214 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 42.350 48.987 -25.013 74.000
7206.000 11.005 39.320 50.325 -23.675 74.000
9608.000 14.103 35.800 49.903 -24.097 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 = IMHz, 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

AR

detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Network Media 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 dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 37.470 40.471 -33.529 74.000
7323.000 11.846 35.650 47.497 -26.503 74.000
9764.000 12.563 36.560 49.123 -24.877 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 40.320 46.034 -27.966 74.000
7323.000 12.727 37.930 50.658 -23.342 74.000
9764.000 13.028 36.530 49.558 -24.442 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 = IMHz, 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

AR

detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Network Media 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 2.760 37.120 39.880 -34.120 74.000
7440.000 12.567 34.820 47.386 -26.614 74.000
9920.000 13.456 35.960 49.416 -24.584 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 41.220 46.777 -27.223 74.000
7440.000 13.426 36.900 50.325 -23.675 74.000
9920.000 13.958 36.090 50.048 -23.952 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 = IMHz, 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

AR

detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Network Media 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 3.327 37.630 40.957 -33.043 74.000
7206.000 10.136 36.520 46.656 -27.344 74.000
9608.000 13.706 35.980 49.686 -24.314 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 41.940 48.577 -25.423 74.000
7206.000 11.005 37.190 48.195 -25.805 74.000
9608.000 14.103 36.010 50.113 -23.887 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 = IMHz, 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 Network Media 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 3.001 37.750 40.751 -33.249 74.000
7323.000 11.846 36.050 47.897 -26.103 74.000
9764.000 12.563 36.460 49.023 -24.977 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 40.090 45.804 -28.196 74.000
7323.000 12.727 37.490 50.218 -23.782 74.000
9764.000 13.028 36.290 49.318 -24.682 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 = IMHz, 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 Network Media Module
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.760 38.190 40.950 -33.050 74.000
7440.000 12.567 35.040 47.606 -26.394 74.000
9920.000 13.456 36.480 49.936 -24.064 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 40.010 45.567 -28.433 74.000
7440.000 13.426 35.570 48.995 -25.005 74.000
9920.000 13.958 36.270 50.228 -23.772 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 : Network Media 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

165.800 -9.915 43.874 33.959 -9.541 43.500
301.600 -4.465 40.842 36.377 -9.623 46.000
480.080 1.870 38.047 39.917 -6.083 46.000
604.240 4.289 34.703 38.993 -7.007 46.000
800.180 6.417 32.657 39.074 -6.926 46.000
961.200 6.810 33.239 40.049 -13.951 54.000
Vertical
113.420 -3.709 40.814 37.105 -6.395 43.500
231.760 -6.457 42.263 35.806 -10.194 46.000
398.600 -2.371 33.792 31.421 -14.579 46.000
540.220 2.169 34.846 37.015 -8.985 46.000
687.660 2.292 36.121 38.413 -7.587 46.000
870.020 -0.398 40.422 40.024 -5.976 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 = IMHz, 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.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR

> N
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Product : Network Media 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

113.420 -7.449 40.814 33.365 -10.135 43.500
288.020 -5.557 42.486 36.929 -9.071 46.000
480.080 1.870 38.047 39.917 -6.083 46.000
658.560 1.892 37.005 38.897 -7.103 46.000
815.700 6.451 31.557 38.008 -7.992 46.000
932.100 7.270 31.279 38.549 -7.451 46.000
Vertical
113.420 -3.709 40.814 37.105 -6.395 43.500
165.800 -4.665 43.874 39.209 -4.291 43.500
301.600 -3.985 40.842 36.857 -9.143 46.000
513.060 0.436 35.539 35.975 -10.025 46.000
689.600 2.302 36.228 38.530 -7.470 46.000
870.020 -0.398 40.422 40.024 -5.976 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 = IMHz, 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.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

SR

> N
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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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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 C63.10, 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 : Network Media Module

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limit line: -18.53

Reading Valug |
20 + T

REW: 100k, VBW: 1M
m + Sweep Time: Auto

dBm
g
1

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limit line: -19.15

Reading Valug |
T

REW: 100k, VBW: 1M
10+ Sweep Time: Auto

dBm
g

GHz

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limit line: -19 Reading Valueg |
= T

REW: 100k, VBW: 1M
10 % Sweep Time: Auto

dBm
g

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Network Media Module

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limit line: -22.56 Reading Value |
T
10 F RBW: 100k, VBW: TM
Sweep Time: Auto
]
10 3

dBm

GHz

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— Limit line: -22.09 Reading Value |
T
1m RBW: 100k, VBW: TM
Sweep Time: Auto
]
10 4

dBm

GHz

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limit line: -23 Reading Valueg |
T
10 F REW: 100k, VBW: 1M
o Sweep Time: Auto
10 4

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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 Schaffner Chase |CBL6112B/2673 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
Horn Antenna Schwarzbeck BBHA9170/208 Jul,, 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X  |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X  |Coaxial Cable QuicTek QTK-CABLE/ CAB5 Feb., 2014

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 M am | )l
I m 1
FRP Dome

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

The distance between
EUT antenna and turn table
was 3M regards to the
standard adopted.
O [om
|—I;I—| To Receiver| | Pre-
Amplifier

ll ll
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6.3.

6.4.

6.5.

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)).

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
C63.10:2009 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 C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

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

Network Media Module

Band Edge

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

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

Horizontal 2402 31.572 59.565 91.137 Peak
Horizontal 2402 31.573 59.100 90.674 Average
Vertical 2402 30917 65.273 96.190 Peak

Vertical 2402 30917 64.839 95.756 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
Al;)ts;le na Frequency Fl(l:ll;:l‘r;/e;;al A (dB) Field Strenggth ( d;:{l;/tm) Detector
(MHz) (dBpV/m)

Horizontal 2378.4 91.137 47.83 43.307 74.000 Peak
Horizontal 2376 90.674 60.05 30.624 54.000 Average
Vertical 2378.4 96.190 47.83 48.360 74.000 Peak

Vertical 2376 95.756 60.05 35.706 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

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [s0a  aC | | | SENSE:INT| | ALIGN AUTO |04:51:36 PM Jun 06, 2014 F
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr RAcE[l2345 6 reguency
PNO: Fast 5 Trig: Free Run THPE| vl Wi
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr3 2.378 4 GHZ AP TURE
10 dBidiv__Ref 20.00 dBm -46.19 dBm
og
1
100 Center Freqff
0.00 i 2.390000000 GHz|
00 ‘
-20.0
i I StartFreq(|
! 5 VA 2.340000000 GHz,
-40.0 — -
50,0 oot ctsnipetia A e P it s e . i s
-60.0 Stop Freq|j
700 2.440000000 GHz,
|Center 2.39000 GHz Span 100.0 MHZ] CF St
ep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) o0 Wit
| [ . x [ v [ FUNCTION [ FUNCTION'WI UNCTION VALU Auto Man
1l N f 24018 GHz 1.64 dBm
2] N [1]f 2390 0 GHz 47.13 dBm
35 N|1]|¢f 23784 GHz -46.19 dBm Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS

ge Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [soe  ac | | | SENSE:INT| | ALIGN AUTO |D4:51:02 PM Jun 06, 2014 E
[Center Freq 2.390000000 GHz i Avg Type: Log-Pwr TACE[12345 6 requency
PNO: Fast 5O Trig: Free Run TPE | I ikt
I IFGain:Low #Atten: 30 dB DET|P NNNNN
MKr3 2.376 0 GHzZ Ao Fame
{0 dBidiv__Ref 20.00 dBm -58.61 dBm
100 1 Center Freqf
0.00 £ 2.390000000 GHz
ELE] f
200
. StartFreq|f
2.340000000 GHz
-40.0
500 '3 2 — M
50.0 ) —— —— e 4 Stop Freq(|
700 2.440000000 GHz|
iCenter 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80s (1001 pts)| 00&';095":2
I [ [Auto Man
2402 0 GHz 1.44 dBm
2.390 0 GHz 58.91 dBm
2376 0 GHz 58.61 dBm Freq Offset
0 Hz|
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Network Media 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] [dB ¢ V] [dB(uV/m)]

Horizontal 2480 32.157 56.986 89.142 Peak
Horizontal 2480 32.155 56.472 88.627 Average
Vertical 2480 31.410 62.425 93.835 Peak

Vertical 2480 31.411 61.971 93.382 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
Al;)ts;le na Frequency Fl(l:ll;:l‘r;/e;;al A (dB) Field Strenggth ( d;:{l;/tm) Detector
(MHz) (dBpV/m)

Horizontal 2483.9 89.142 41.08 48.062 74.000 Peak
Horizontal 2483.5 88.627 52.86 35.767 54.000 Average
Vertical 2483.9 93.835 41.08 52.755 74.000 Peak

Vertical 2483.5 93.382 52.86 40.522 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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Agilent Spectrum Analyzer - Swept SA

Peak Detector of conducted

Band Ed

ge Delta

Xl RL | RF \ S0n  AC | | | SENSE:INT\ | ALIGN AUTO |05:24:13 PM Jun 06, 2014
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr mat[lo345g| Freduency
PNO: Fast [0 1rig:Free Run TRE M bt
I IFGain:Law — #Atten: 30 dB peT|E NI
MKr3 2.483 9 GHZ AULETnRe
1o daiciv__Ref 20.00 dBm -39.48 dBm
10D 1 Center Freqf
0.0 7 2.483600000 GHz
-10.0 X!
20
- Ly StartFreq(|
| Q 2.433500000 GHz
4010 i
] e e YIS st o e ey g VI 2N TR
-60.0 Stop Freq|j
700 2533500000 GHz
|Center 248350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 006 Mz
| = [ v [ Fwiw [ Auto Man
f 24801 GHz 1.60 dBm
f 24835 GHz 4016 dBm
f 246830 GHz 39.48 dBm FreqOffset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [s0q  aC | | | SENSE:INT| | ALIGN AUTO |02:23:41 PM Jun 06, 2014 F
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr RAcE[l2345 6 reguency
PNO: Fast 5 Trig: Free Run TYPE | W kel
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 2.483 5 GHZ AP TURE
[0 geidiv__Ref 20.00 dBm -51.50 dBm
100 1 Center Freqff
0.00 2.483500000 GHz,
-10.0
200
- StartFreq(|
! 2.433500000 GHz,
-40.0 2
-60.0 \
-60.0 - Stop Freq|j
700 2533500000 GHz,
|Center 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80s (1001 pts)| o0 Wit
| . x____ [ v [ FUNCTION [ FUNCTIONWIDTH FUNCT E Auto Man
1 N f 2.480 0 GHz 1.36 dBm
2] N f 2.4835 GHz 5150 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Network Media Module

Band Edge

No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHz] [dB/m] [dB 1 V] [dB u VIm]

Horizontal 2402 31.573 58.098 89.672 Peak
Horizontal 2402 31.573 55.351 86.925 Average
Vertical 2402 30917 63.671 94.588 Peak

Vertical 2402 30917 60.977 91.894 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
Al;)ts;le na Frequency Fl(l:ll;:l‘r;/e;;al A (dB) Field Strenggth ( d;::{l;/tm) Detector
(MHz) (dBpV/m)

Horizontal 2385.4 89.672 47.47 42.202 74.000 Peak
Horizontal 2390 86.925 58.09 28.835 54.000 Average
Vertical 2385.4 94.588 47.47 47.118 74.000 Peak

Vertical 2390 91.894 58.09 33.804 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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Agilent Spectrum Analyzer - Swept SA

Peak Detector of conducted Band Edge Delta

Xl RL | RF [s0a  aC | | | SENSE:INT| | ALIGN AUTO |06:03:57 PM Jun 06, 2014 F
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr RACE[2345 6 reguency
PNO: Fast 5 Trig: Free Run TYPE | W kel
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr3 2.385 4 GHZ Atito Ture
[0 geidiv__Ref 20.00 dBm -46.99 dBm
100 1 Center Freq|
0.00 2.390000000 GHz|
-10.0
-20.0
- StartFreq(|
! 3 2.340000000 GHz,
0.0 ’ 2 \
500 Lo i i
-60.0 Stop Freq|j
700 2.440000000 GHz,
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) o0 Wit
| } [ v [ FUNCTION ] FUNCTION Auto Man
1l N f 2.402 0 GHz 0.48 dBm
2N [1]Ff 2.390 0 GHz -48.46 dBm
35 N|1]|¢f 23854 GHz -46.99 dBm Freq Offset
5 0 Hz|
6
7
8
9
10
11
12

STATUS

Agilent Spectrum Analyzer - Swept SA

Average Detector of conducted Band Edge Delta

Xl RL | RF [s0a  aC | | | SENSE:INT| | ALIGN AUTO |06:03:22 PM Jun 06, 2014 F
[Center Freq 2.390000000 GHz I Avg Type: Log-Pwr RAcE[l2345 6 reguency
PNO: Fast 5 Trig: Free Run TYPE | W kel
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 2.390 0 GHZ AP TURE
[0 geidiv__Ref 20.00 dBm -60.27 dBm
100 1 Center Freqff
0.00 2.390000000 GHz|
-10.0
200
- StartFreq(|
! 2.340000000 GHz,
-40.0
-50.0 2
-60.0 — - Stop Freq|j
700 2.440000000 GHz,
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80s (1001 pts)| o0 Wit
| [ . x [ v [ FUNCTION [ FUNCTION'WI Auto Man
1 N f 2.402 0 GHz -2.18 dBm
2l N[1]Ff 2390 0 GHz 5027 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12

z
@
7]

STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Network Media Module
Band Edge
No.3 OATS
Mode 2: Transmit - 3Mbps (§8DPSK)

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHz] [dB/m] [dB 1 V] [dB(uV/m)]

Horizontal 2480 32.155 56.826 88.981 Peak
Horizontal 2480 32.155 53.597 85.752 Average
Vertical 2480 31.411 62.321 93.732 Peak

Vertical 2480 31.413 59.045 90.458 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)ts:le na Frequency Fl(l:;gil\r;/e;;al A (dB) Field Strenggth ( d;:ln\l]l/tm) Detector
(MHz) (dBpV/m)

Horizontal 2483.6 88.981 35.42 53.561 74.000 Peak
Horizontal 2483.5 85.752 49.52 36.232 54.000 Average
Vertical 2483.6 93.732 35.42 58.312 74.000 Peak

Vertical 2483.5 90.458 49.52 40.938 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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Agilent Spectrum Analyzer - Swept SA

Peak Detector of conducted Band Ed

ge Delta

Xl RL | RF \ S0n  AC | | | SENSE:INT\ | ALIGN AUTO |06:28:40 PM Jun 06, 2014
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pwr mat[lo345g|  Frequency
PNO: Fast [0 1rig:Free Run TRE M bt
I IFGain:Law #Atten: 30 dB peT|E NI
MKr3 2.483 6 GHzZ AUbaEane
1o daiciv__Ref 20.00 dBm -33.94 dBm
10D 1 Center Freqf
0.00 Y 2.483500000 GHz
-10.0 '_
200 !
boa \ *3 StartFreq||
g 2.433500000 GHz
-40.0 -
s00g A ALk P e " T e TECR oA R 1 "
-60.0 Stop Freq|j
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ v
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)f|  CF Step
|z [ X [ v [ FUNCTOR AW Auto Man
f 2.480 0 GHz 1.48 dBm
f 24835 GHz -34.20 dBm
f 2483 6 GHz -33.94 dBm Freq Offset
0 Hz
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [s0q  aC | | | SENSE:INT| | ALIGN AUTO |06:28:02 PM Jun D6, 2014
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr mac[Taga5e | Frequency
PNO: Fast 5 Trig: Free Run TYPE | W kel
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 2.483 5 GHZ INUIEENIRE
[0 geidiv__Ref 20.00 dBm -51.07 dBm
108 1 Center Freq|
0.00 2.483500000 GHz|
0.0 L
200 \
- | StartFreq(|
AD'U | 2.433500000 GHz|
40, &2
-60.0 ‘
800 — = Stop Freq|
700 2533500000 GHz|
|Center 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80s (1001 pts)| o0 Wit
I | v [ FUNCTION [ FUNCTIONWIDTH FUNCT] £ Auto Man
1 2.480 0 GHz -1.54 dBm
2] N f 2.483 6 GHz 51.07 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014
Note: 1. All equipments are calibrated every one year.

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

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

N/A
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7.6.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

Network Media Module

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

WL

.

er Freq 2.411500000 GHz |

WO Fat 5
IFGain:Low

Trig: Fras Run
#htten: 30 48

Avg Type: i.o;-‘P-v

552437 n 08, 2014
W[ 3456

T e
oETF NN

Frequeancy

E%HHBMI» Ref 20,00 dBm

Mkr2 2.421 00 GHz
1.27 dBm|

£l

[ T S P P

100 e
00
o0

i - Swwpt SA
n ST LRI 5 E7 oM 8, 2014 B
enter Freq 2.431500000 GHz ] Ava Type: Log-Par WAE[[ 31456 requency
Mo Trig: Frea Run TV A
(FGain:Low — #Arten: 30 48 serl® NNNNK
Wkr2 2.441 00 GHZ Ao U
(o geralv Ref 20.00 dBm 1.05 dB
';-" f Center Freq
[:10] B S AP DR— D - ul — Xl . GHz
100 - .- S —
00 E
e | StartFreq)
k | 2421500000 GHz

#VBW 100 kHz

Stop 2.42150 GHz|
Sweep 247 ms (1001 pis|

Stop Freq|
2 GHz

#VBW 100 kHz

op 244150 GH.
Sweep 247 ms (1001 pis|

| 4 1
L SRR

CF Step
2000000 MHz
Man|

FreqOfiset
0 Hzj

2442-2461MHz

Agllent Spectium Anatyrer - Swept S4
R 5 Wa A

Trig: Fras Run

WO Fat 5 4
IFGain:Low Whrten: 30 4B

Avg Type: i.o;-‘P-v

D5-56,02 P n 08, 2014
W[ 3456

T e
oETF NN

Frequeancy

E%HHBMI» Ref 20,00 dBm

Mkr2 2.461 00 GHz
1.24 dBm|

1| S P

[L:].] NI S— N—
00
o0

¥

2462-2480MHz

Agllent Spectium Anatyrer - Swept S4
- . a

Center Freq 2.471500000 GHz ]

D61 30 P 06, 2014

E%HHBMI» Ref 20,00 dBm

—— Avg Type: LorP-v ‘-In_.,z|,'; 3456 Frequency
il l'-lnlmr; 48 SET® NNN N B
MKr2 2.480 00 GHzZ At Tung
1.21 dB
{
A Center Freq|

£l

o5 P (o

2471500000 GHz.

StartFreq)
2481500000 GHz]

Stop Freq|
2 GHz

#VBW 100 kHz

op 246150 GHz]
Sweep 247 ms (1001 pis|

#VBW 100 kHz

op 248150 GH.
Sweep 247 ms (1001 pis|

| 4 1
L SRR

CF Step
2000000 MHz
Man|

FreqOfiset
0 Hzj
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Product
Test Item
Test Site
Test Mode

Network Media Module
Channel Number

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

Agllent Spectium Anatyrer - Swept S4

2422-2441MHz

O7-00 -8 PM 0, 2014

enter Freq 2.411500000 GH":_ == 'm.:rmn... Avg Type: Log-Par co TEERE) TeRaancy, - |ml:'mn_ Avg Type: Log-Par "u'-“-f!z‘ 3456 riquency
WGainLaw — BAtten: 30 48 zer® NN K WFGainlow — Bhten: 30 48 2Tl NNNN K
WKr2 2.421 00 GHz WKr2 2.441 00 GHz Ao T

E%HHBMIU Ref 20.00 dBm -3.81 dBm| E%HHBMIU Ref 20.00 dBm -3.56 dB
{ {

Al | PX] | Center Freq]

b 7 P A ¢ bt 7 0 R N | [eitas,

0o H 100 i

00 ] 00 ]

L { L { Start Freq)|
| k | 2421500000 GHz
| |
| | Stop Freq)
! ! z GHz
| |

art 2.40150 GHz Stop 242150 GHz, IStart 2.42150 GHz Stop 244150 GH

#VBW 100 kHz Sweep 247 ms (1001 pts [#Res BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 pis 5 c"m:

Man

N 240200 GHz 401 d8m a ETET -

-§ : -§ 1 FreqOffset

& 1 5 T 0 Hz|
(1 I [ I
I I

8 I : T

10 I ﬂ I

& : £

| |

2442-2461MHz

2462-2480MHz

Agilent Spectrum Anatyrer - Swepl 54 Agilent Spectrum Anatyrer - Swepl 54
L 5 0o A L 3GH BLIT 07 0745 74 Jun O, 2014 L [ 0o A ENGE INT L 3GH BLIT 07 2547 P8 un O, 2014
C R MaTwailegpur  mefoiicc)  Fruensy  BoonrerFreq 2.471500000 GHz #va Type: Log-Par maafiisies| Frequency
et ™ Attan. 0 48 cer NN et ™ Attan. 0 48 cer® NHNN
WKr2 2.461 00 GHz WKr2 2.480 00 GHz Ao T
E%HHBMIU Ref 20.00 dBm -3.48 dBm| E%HHBMIU Ref 20.00 dBm -3.31 dB
{
Y — Center Freq|
= — e - —-—’2 A etk Y 2471500000 GHz
I I
b | | StartFreq)
| | 2.461500000 GHz
| |
| | Stop Freq)
! ! z GHz
| |
Stop 2.46150 GHZ IStart 2.46150 GHz Stop 248150 GH
#VBW 100 kHz Sweep 247 ms (1001 pts [#Res BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 pts 5 c"m:
Man
Freq Offsel
0 Hzj
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8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

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

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6. Test Result of Channel Separation

Product : Network Media Module
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ] Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25kHz 760.0 Pass
39 2441 1000 >25kHz 766.7 Pass
78 2480 1000 >25kHz 760.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz

Agllem Spectrum Analyzer - Swept SA
K RL | RF |s0e  ac | | | SENSEINT| | ALIGN AUTO |09:12:45 PMJun 06, 2014

E:enter Freq 2.402000000 GHz | Avg Type: Log-Pwr macE[l2a 56|  Tracelet
PNO: Wide (50 Trig: Free Run TVRE F;'N'N“N'N'N'
I IFGain:Low #Atten: 30 dB P Select Trace
Mkr2 2.403 00 GHz 1
1o gBIdiv Ref 20.00 dBm 0.73 dBm
100 1 l 2
- 5 ’ Clear Write
-10.0 . :
200 7 S
300 Trace Average
st N w i
-50.0 AR e byttt M SL ST Bdeiil s e e
i Max Hold
-70.0
Center 2.402000 GHz Span 10.00 MHZ
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) Min Hold
-—“ FUNCTION WwIDTH HCTION Ve
1 2.402 00 GHz 0.76 dBm
2 N i f 2.403 00 GHz 073dBm
3 =
) View/Blank i
5 View
3
7
8
9 More
1? 10f3
12
IMSG STATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |50 AC | | | SEMSENT] | ALIGNAUTO |05:22:01 PM Jun 06, 2014

()
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Freguenicy
PNO: Wide [0 1119: Free Run TYPE | M i
| IFGain:Low #Atten: 30 dB pETIF WNNMNN
Mkr2 2.442 00 GHZ Alito e
10dBidiv__Ref 20.00 dBm 0.72 dBm
og
1nf y #2 Center Freqj|
0.00 2.441000000 GHz
-10.0
=200
00 StartFreq(|
' i 2.436000000 GHz
-40.0 = v
00— SRS e i Mt e 20 v
-60.0 Stop Freq(|
0.0 2.446000000 GHz

Span 10.00 MHZ

| Center 2.441000 GHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
| [ [sctl % [ v [ FUNCTION | FUNCTIONWIDTH Auto Man
1| f 2,441 00 GHz 0.74 dBm

2INTi1[F 2.442 00 GHz 0.72 dBm

- Freq Offset

5 0 Hz

[3

7

3

9

10

11

12
MSG STATUS

Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

il RL | RF |s0e  ac | | | SENSEINT| | ALIGM AUTO |03:4 1,00 PMJun 06, 2014
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr mAcE[t2aang|  Freauency
PNO: Wide (50 Trig: Free Run THPE| M bicktalbiolihtel
I IFGain:Low — HAtten: 30 dB DET|P MHMN N
Mkr1 2.479 00 GHz AT
10 dBidiv__Ref 20.00 dBm 0.74 dBm
og
100 #1 2 Center Freq||
0.00 F e T 2.480000000 GHz
100 L.
-200 d
bon StartFreq||
HiE s 2.475000000 GHz
-40.0 'f' - — 1L -
50,0 frae st Bl s S I S
0.0 Stop Freqj
700 2.485000000 GHz
|Center 2480000 GHz Span 10.00 MHZ CF St
ep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 0000 Mtz
[ 0 0 [ v [ FUNCION | FUNCTONWOTH Auto Man
2.479 00 GHz 0.74 dBm
2.480 00 GHz 0.73 dBm
Freq Offset
0Hz
IMSG STATUS
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Product . Network Media Module
Test [tem : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 973.3 Pass
39 2441 1000 >25 kHz 966.7 Pass
78 2480 1000 >25 kHz 9533 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz
Agilent Spectrum Analyzer - Swept SA
Xl RL | RF |s0s  ac | | | SEMSEINT| | ALIGN AUTD |0&: 14:04 PM Jun 06, 2014 T Det
[Center Freq 2.402000000 GHz | Avg Type: Log-Pur TRACE[1 2345 5 racelbe
PNO: Wide (50 Trig: Free Run THPE| M bk
I IFGain:Low #Atten: 30 dB RIS Select Trace
Mkr2 2.403 00 GHz 1
1odeiciv__Ref 20.00 dBm -4.11 dBm
10.0 1 5 y
it b 0 Clear Write,
-10.0
=200 7 1
300 Fi —t Trace Average|
-40.0 - :
i / 5
i Max Hold
-f0.0
Center 2.402000 GHz Span 10.00 MHZ
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) Min Hold
| MRREMORERTRELSEL o b e PUNGTION D EINETIONIDTH
1 2,402 00 GHz 4.13 dBm
) N i f 2.403 00 GHz 4.11dBm
3 o
) View/Blank .
5 View
6
7
8
9 More
ﬁ 10f3
=2 |
MSG STATUS
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Channel 39 2441 MHz
Agilent Spectrum Analyzer - Swept SA
X RL | RF [0  AC | | | SEMSEINT| | ALIGH AUTO |06:26:39 PM Jun 08, 2014
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TacE[l23456|  Freduency
PNO: Wide (5 Trig: Free Run THRE| W] bttt
| IFGain:Low — #Atten: 30 dB peT)P WM NN N
MKr2 2.442 00 GHz ATCETINS
10 dBidiv__Ref 20.00 dBm -3.68 dBm
og
12.0 1 | 5 Center Freq||
0.00 — ‘ 2.441000000 GHz
-10.0
200 - |
-30.0 Start Freq|
) i 2 Rl 2.436000000 GHz
-40.0 g
0.0 | a Mty gy
-60.0 Stop Freq
00 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF 5t
€p
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 60060 M
I L% ] v ] FUNCTION | FUNCTIONwIDTH FUNCTION WALUE Auto Man
N [1[f 2.441 00 GHz 372 dBm
i N [1][f 2.442 00 GHz -3.68 dBm
] Freq Offset
5 0 Hz|
]
7
8
9
10
11
12
IMSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
X RL | RF [0  ac | | | SEMSE:INT] | ALIGMAUTO  |06:44:39 PM Jun 06, 2014
[Center Freq 2.480000000 GHz Avg Type: Log-Pur macE[izo455|  TracelDet
PNO: Wide 50 Trig: Free Run THPE {141 bbb
I IFGain:Low #Atten: 30 dB el EANERE Select Trace’
Mkr1 2.479 00 GHz 1
{08l Ref 20.00 dBm -3.52 dBm
10.0
- 'y 2 Clear Write
i
-20.0 -
300 e Trace Average|
-40.0 — d - =
0.0 s gt T i e N O O
. Max Hold
-70.0
|Center 2.480000 GHz Span 10.00 MHZ
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts
P (1081 ptey Min Hold
I [ ooe| T ],  x ] v ] FUNCTION FUNCTION D TH FUNCTI E
1 N f 2.478 00 GHz -3.52 dBm
2N |1 f 2.480 00 GHz -3.63 dBm
3 L
] View/Blank .
5 View
6
7
8
9 More
1? 10f3
12
MSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

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

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

T 25msec
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9.6. Test Result of Dwell Time

Product Network Media Module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DH5)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) 1(P£Sg)t h Number (ms) Duty cycle (Sec) (Sec) Result

2402 0.400 39 50 0.31 0.125 0.4 Pass
2441 0.410 40 50 0.33 0.131 0.4 Pass
2480 0.410 39 50 0.32 0.128 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Time Interval between hops

Agllent Spectium Anatyrer - Swept S4
R 5 Wa A

CH 00 Transmission Time

Agllent Spectium Anatyrer - Swept S4
R 5 Wa A

Fregquency . g Typa: L,;;,;,, = Fregquency
WO: Fawt (o0 11ig: Frea Run
IF Gain:Low #htten: 30 48 L, J
MKr3 2,080 ms) Ao U
Il_nﬁm Ref 20.00 dBm E%HHBMIU Ref 20.00 dBm 1.05 dB|
Center Freq " 3P Center Freq
g amo| i | ,-—-« T b = == = GHz
100 - e - - - 1—_ .
oo P 00 J .
[ StartFreqll 1 StartFreq)
e 1 1 2402000000 GHz | 2 402000000 GHz|
1 | o
| |
nw T StopFreql w0 e | hetorly  Wndde 4] Prisiss | iy ugeday  ealadid StopFreq
| z GHz | ! H GHz
[
| Span 0 H
| CF Stey
| Sweep 10,00 ms (1001 pts '”:mw‘:
- | | | Man
b i b R B W
0 . Freq Offset
I 0 Ha|
Center 2.402000000 GHz Span 0 Hz
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)
sl atATS

CH39 Time Interval between hops

Agllent Spectium Anatyrer - Swept S4

CH 39Transmission Time

Agllent Spectium Anatyrer - Swept S4

N v B o0 A LIGHAITD 0550 PH LN 06, 3014 B m v 5 Wa LEHATD X 5
enter Freq 2.441000000 GHz | Avg Type: Log-Par e T Tagriancy. arker 3 2.76000 ms Fog Typa: Log P Peak Searc
WO e T Trig: Frae Run Tive G e e Trig: Fres Run
WhaindLow — Aten: 30 8 T WFoainlow  Bhten: 30 48 LLL
Ao Tung MKr3 2.760 ms)
[gg8ion_Ref 20.00 d&m 10 deiciy__Ref 20.00 dBm 0.44 dB
T T
3
a0 | | Sani P | [ X8 b | mextPkright
| | 100 il l
000 4% 34 aa 'i-|-' O i 'Jr]lI.T s i 0 _
StartFry | I
1o il i 2.441000000 GH r: I | Hext T et
| 11} ' | '
B0 T T T bl it Bowped [ ol end R Wil | 1«1}?
| | I | 2 BIWF;:? | | Marker Delta)
et 1 I I
| | i | enter 2441000000 GHz Span 0 H;
i MHz #VBW 1.0 MHz Sweep 10,00 ms (1001 pts| MKr_CF
_ _ I il
a TR T RIR] { s ETETRERES
rniwkuuuwkum1hk.-.,wn“uu-uu.]mw.mm N 1
w00 T i 4 — Mkr—RefLvi
| § i
i
| ] - 1
l More,
Center 2441000000 GHz Span 0 Hz 61 { Tor2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) I
s ATATLS =
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CH 78 Transmission Time

CH 78 Time Interval between hops

Agllent Spectium Anatyrer - Swept S4

Agilent Spectrim Analyrer - Swep S0
ED R o0 A | LAGH AT 0707 P D6, T4 KD 5 ST | LIGHAITD D504 PM LN 06 3014
: AaTeteppur  mliiing|  Freduney : RaTielopur  maiiici|  Freauncy
WFosintow m.:r;l?: erf? NN i m.:r;'?: cer® NNNN K
Auto Tune} MEKr3 6,130 ms| Auto Tune
[gg8ion_Ref 20.00 d&m 10 deiciy__Ref 20.00 dBm 1.04 dBi
centerF ot } i Center Freq|
2 ™ == [ 2 GHz
000 q -59-¢ Ly — HE | 1 | - — 1
| | StariFr StariFreq|
0o il ahate 2480000000 GH: 2 480000000 GHz]
| |
200 T StopF omarngy o] Wglrad et | el ind Wpbowge pkdg StopFreq
| | 2 : 2 GHz
| enter 2. Span 0 H
| cF step i CF Ste,
| 1000w IRES BW 1.0 MHz #VEW 1.0 MHz Sweep 10,00 ms (1001 pts| < i
» | a0 3 ) T S S AN .74 ) N U S Man
i ———————— QAN el 4s0ms|  1050Bm
L g e N L L W M N T T o5 mal
ain 1 N -t _E1H ms. 1.04 dBm| FreqOffset
0 Hzj
Center 2480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)
huse f— husc aan
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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Product Network Media Module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (Channel 00,39,78 —DHY)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lgﬁsg)th Number (ms) | Dutyeyele (Sec) (Sec) | Result

2402 0.420 40 50 0.34 0.134 0.4 Pass
2441 0.410 40 50 0.33 0.131 0.4 Pass
2480 0.420 40 50 0.34 0.134 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Transmission Time

CH 00 Time Interval between hops

Swwpt S

Agilent Spectium Anatyrer - Swept 54 Agilest Spectrum Anatyrer
D = g AT 0 = oo A LAGH AT D6 M228 PM L 6, 014
C Bvg Type: LegPwr Fraquency i Avg Type: Log-Par makll3456|  Frequency
o = Trig: Fres Run WO e T Trig: Frae Run 1 ey
Wisinlow © PAften: 30 48 (Fhainlaw — $Atten: 30 48 ver® NNNN
MKr3 2190 ms||  AutoTune
I]_wﬁtdv Ref 20.00 dBm 10 deidiv Ref 20.00 dBm 1.05 dBi
T
Center Freq| Tt !3 Center Freq)
100, —_ 2 GHzl] oo L4 _l_—_\. = b = =dl 2 GHz
100 e a — e - — N S P - — .
000 bt Ao e S L - LN & A Ak fo 0 l
l | [ sunred
1o i Lun 5 [ | 2.402000000 GHz
| | '
30, i L] | | 1L b by Lo U ok Stop Freq|
2 GHz
CF Step
1.000000 MHz,
. | | | L I3 O S WS AN BT I ) I Man
1 e o 0 D e e W b D e g -
0 1 i FreqOffset
5 0Hz,
(]
[
el 1 1 1
£ T
Center 2402000000 GHz Span 0 Hz R T
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
s status = ——

CH 39Transmission Time

Swwpt S

CH39 Time Interval between hops

Swwpt S

Agllent Spectium Anatyrer

Agllent Spectium Anatyrer
L 5 E 1062523 P4 D8, 24
e T

D 24 00 7M. 0, 214

Frequeancy

Avg Type: i.o;r.P-v

. -
Fraquency enter Freq 2.441000000 GHz

Avg Type: i.o;r.P-v

enter Freq 2.441000000 GHz I PR o= e F— T TV i
WGainLow = BAtten: 30 48 2P NN K WFGainlow — Bhten: 30 48 2T/ NNNN K
Ao MKr3 2.500 ms) Ao U
[gg8ion_Ref 20.00 d&m 10 deiciy__Ref 20.00 dBm -1.39 dBi
T
Center AT 3 Center
10 - LLL o L | _ _ L | amp 'l‘:\_) | ] . 5 G':?
FAPY I N T I | - B N I | N I 1
000 [y i .. Fu e fu e o fuin 20 I 1 | |
I | | P T _| sunrieq
100 1 1 ! 2441000000 GH 5 1 | I | | 2441000000 GHz,
| | ] | | | |
A0 i tHt el Wil Hbgi | Vit Dbt el e | Spaid StopFreq
I | ! z GHz
I | |
| enter 2.441000000 GHz Span 0 H P
| es BW I.EMH! #VBW 1.0 MHz Sweep 10.002 {1001 pts| 100000 DMHI:
L | Man Man
2 i 1 ] LN L 1250 1,31 d8m =
luh«whv-hdnrﬁ-a"-l.'-i'\!‘r.l{Ppiqrh|qniuuﬁh$uban N t -
i | meﬂﬁ BN 2500 ms 1,33 6Bm Freqoftset
| oHz§ 5 0 Ha|
] (1
I
| I
I
Center 2441000000 GHz Span 0 Hz 61 f
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) I
s wana s an
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04120 7 o 06, 214

Agllest Spectrun Anayres
L 3

CH 78 Transmission Time

Swwpt S

D642 22 PM 06, 2014

s

stanm

e AAHA L Frequency ; i e e e r T Frequency
Avg Type: Log-Pur "‘b!_l, 3458 X Avg Type: Log-Pur ‘_b!_l, 3458
WFosintow m.:r;l?: cer NN il m.:r;'?: oETP NN
Auto Tune| MKr3 2.520 ms| Auto Tune|
[gg8ion_Ref 20.00 d&m 10 deiciy__Ref 20.00 dBm 1.08 dB|
center F R 2 Center Freq)
% il = = 2 GHz
nouh 4 e — l — 444 R N .
000 fe it i & o & fp G S (. 1 B I N A | I B B
| I startFreqff | — 11 StartFreq
1o HEIEIRIERIAl 1| 280000000 GH: | 2480000000 GHz,
L |
I il StopF: wrntes pebaned  frbensd | Lot »«Tﬂ ool g StopFreq
Ll 111 2 2 GHz
Tt
I Il Span 0
it | #VBW 1.0 MHz Sweep 10,00 ms (1001 pts| 4 c"m:
m | 1111 1l Man
t 1 v | [t 1370ms, 107 gBm
o W T el ARl N s
i | i -t &% ms 1.0 dBm| FreqOffset
0 Hzj
Center 2480000000 GHz Span 0 Hz
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

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

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth

Product : Network Media Module

Test [tem : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)

Channel No. Fr(el\c/lllgil)cy Measur(fl:(nﬁezl;t Level Requ(llzle;lzidlmlt Result
00 2402 1140 -- NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

Kl RL | RF |02 ac | | | SEMSEINT| | BLIGN AUTO 04:50:26 PM Jun 06, 2014 F
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TaCE[ 25456 requency
PNO: Wide 50 Trig: Free Run THPE| W] bbbty
I IFGain:Low ¥Atten: 30 dB DET|P NMMNMN N
MKkr2 2.401 39 GHZ Atto e
19 dBialv Ref 20.00 dBm -18.65 dBm
1.0 1 CenterFreq||
000 7= 2.402000000 GHz
100 2! S
5 "' ? -18.55 a5l
Lo : : Start Freq||
2.397000000 GHz
-40.0
600 Stop Freq||
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) Pl i
| 0 b x [ v [ FUNCTION [ FUNCTION WIDTH FLINC E Auto Man
1] N 2.402 02 GHz 1.45 dBm
2 N 2.401 39 GHz -18.65 dBm
3 N 2.402 53 GHz -18.57 dBm Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS

Page: 57 of 66



B QuieTek

Report No. 1460175R-RFUSP26V00-B

Product Network Media Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

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

Channel No. Frfh(}[lg;l)cy Measur(inﬁe;r)lt Level Requ(lliglziqlmlt Result
39 2441 1150 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | | 50 % el | | SENSE:INT| | ALIGN AUTOD |05:13:52 PM Jun 06, 2014
[Center Freq 2.441000000 GHz Avg Type: Log-Pwr macEloasne|  Freduency
PNO: Wide 50 Trig: Free Run THPE| W] bbbty
I IFGain:Low ¥Atten: 30 dB DET|P NMMNMN N
MKr2 2.440 38 GHZ Atto e
1o gicn _ Ref 20.00 dBm -19.22 dBm
100 ! CenterFreq|
0.00 2.441000000 GHz
400 2 3
S ’ < -18.75 dBm
o Start Freq||
2.436000000 GHz
-400
500 PSSR L = =
£0.0 Stop Freq||
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) §H606060 MEiz
| O R S S A B0 2 IR R | Auto Man
1 N |1 244101 GHz 1.25 dBm
2] N1 2.440 38 GHz -19.22 dBm
3 N |1 2.44153 GHz -19.14 dBm FreqOffset
5 0 Hz
6
7
8
9
10
1
12

STATUS
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Product Network Media Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)

Channel No. Fr(el\(}llll{e;l)cy Measur(irlnizl;t Level Requ(llzle{dzidlmlt Result
78 2480 1140 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |sog  ac | | | SENSEINT| | ALIGN AUTOD |05:23:09 PM Jun 06, 2014
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr WaE[1za456|  Freduency
PNO: Wide 50 Trig:FreeRun ~ TYPE|M ity
I IFGain:Low #Atten: 30 dB DET|P NMNN N
MKr2 2.479 39 GHZ A0S
[odBiciy _Ref 20.00 dBm -18.71 dBm
100 1 CenterFreq||
0.0o0 = 2.480000000 GHz
400 2! -3
"' < -18.70 dBm
200 - :
b / 4 StartFreq||
2.475000000 GHz
400 -
500 | gt e
600 Stop Freq||
700 2.485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) § 00000 Mbiz
I = | v [ FUNCTON | FUNCTID Auto Man
2.480 01 GHz 1.30 dBm
2.479 39 GHz -18.71 dBm
2.480 53 GHz -19.18 dBm Freq Offset
0Hz
IMSG STATUS
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Product : Network Media Module
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1460 -- NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF [EFE | | SEMSE:INT| | ALIGN AUTO |06:02;48 PM Jun 06, 2014

L)
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12 345 6 Ereguency
PNO: Wide o0 11g: Free Run TPE|IW] bbb
I IFGain:Low ¥Atten: 30 dB DET|P NMMNMN N
MKr2 2.401 23 GHZ REITTE
19 dBialv Ref 20.00 dBm -22.47 dBm
ol 1 CenterFreq||
0.4 — 2.402000000 GHz
400
2 3
200 . 45
300 e L Start Freq|
2.397000000 GHz
-40.0
00 |t LW SN
600 Stop Freq||
700 2.407000000 GHz
||;.:enter 2.402000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) Pl i
I v [ FONCTION. | FUNCT DTH FLINC E Auto Man

2.402 08 GHz -2.37 dBm
N 2.401 23 GHz -22.47 dBm
N 2.402 69 GHz -22.75 dBm Freq Offset

0 Hz

Y Y I
N3 = O (€O (0 |~ [Py | B (o) [P —

STATUS

=
4]
w
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Product Network Media Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

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

Channel No. Frfh(}[lg;l)cy Measur(inﬁe;r)lt Level Requ(lliglziqlmlt Result
39 2441 1450 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | | 50 % el | | SENSE:INT| | ALIGN AUTOD |06: 1456 PM Jun 06, 2014
[Center Freq 2.441000000 GHz Avg Type: Log-Pur macelio5q5 |  Frequency
PNO: Wide 50 Trig: Free Run THPE| W] bbbty
I IFGain:Low ¥Atten: 30 dB DET|P NMMNMN N
MKr2 2.440 24 GHZ Atto e
1o gicn _ Ref 20.00 dBm -22.15 dBm
1.0 1 CenterFreq||
0.00 2441000000 GHz
-10.0 £
2 3
-200 . {95 dEum)
. StartFreq||
2.436000000 GHz
-400 .
DD e A
£0.0 Stop Freq||
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) §H606060 MEiz
| tRCfecl ¢ [ v __ | FUNCTIGN [ FUNCTION WD FUINCTION VALUE Auto Man
1 N |1 2.441 06 GHz -1.97 dBm
2 N |1 2.440 24 GHz 22.15 dBm
3 N1 2.441 69 GHz 2293 dBm Freq Offset
5 0Hz
[
7
8
9
10
11
12

STATUS
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Product Network Media Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)

Channel No. Fr(el\(}llll{e;l)cy Measur(irlnizl;t Level Requ(llzle{dzidlmlt Result
78 2480 1430 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |sog  ac | | | SENSEINT| | ALIGN AUTOD |06:27:36 PM Jun 06, 2014
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr macElo3s56| Freauency
PNO: Wide 50 Trig:FreeRun ~ TYPE|M ity
I IFGain:Low #Atten: 30 dB DET|P NMNN N
MKr2 2.479 25 GHZ A0S
[odBiciy _Ref 20.00 dBm -21.93 dBm
100 | CenterFreq||
0.00 —— 2.480000000 GHz
400 :
2 3
-ZU D ’ xl 5
b \ StartFreq||
el £ 2.475000000 GHz
400 —
00 = i ¥ M s —
600 Stop Freq||
700 2.485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) § 00000 Mbiz
| = | v [ FUNCTON | FUNCTID Auto Man
2.480 06 GHz -1.73 dBm
2.479 25 GHz -21.93 dBm
2.480 68 GHz 22,03 dBm Freq Offset
0Hz
IMSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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Attachment 3: Pretest Data
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Attachment 3 : Pretest Data

Product . Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-C (Main Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 1
Quasi-Peak
0.154 9.790 51.360 61.150 -4.736 65.886
0.177 9.790 44.530 54.320 -10.909 65.229
0.193 9.790 44.730 54.520 -10.251 64.771
0.224 9.790 39.330 49.120 -14.766 63.886
0.287 9.790 31.970 41.760 -20.326 62.086
0.673 9.790 26.900 36.690 -19.310 56.000
Average

0.154 9.790 38.950 48.740 -7.146 55.886
0.177 9.790 30.200 39.990 -15.239 55.229
0.193 9.790 31.440 41.230 -13.541 54.771
0.224 9.790 25.760 35.550 -18.336 53.886
0.287 9.790 18.290 28.080 -24.006 52.086
0.673 9.790 15.890 25.680 -20.320 46.000

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 : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 2

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-C (Main Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 2
Quasi-Peak
0.158 9.770 49.570 59.340 -6.431 65.771
0.170 9.770 45.550 55.320 -10.109 65.429
0.201 9.770 42.260 52.030 -12.513 64.543
0.244 9.770 36.330 46.100 -17.214 63.314
0.310 9.770 29.190 38.960 -22.469 61.429
0.662 9.770 35.670 45.440 -10.560 56.000
Average

0.158 9.770 36.560 46.330 -9.441 55.771
0.170 9.770 31.050 40.820 -14.609 55.429
0.201 9.770 28.300 38.070 -16.473 54.543
0.244 9.770 23.250 33.020 -20.294 53.314
0.310 9.770 15.660 25.430 -25.999 51.429
0.662 9.770 26.750 36.520 -9.480 46.000

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 : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-C (2nd Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 1
Quasi-Peak
0.162 9.657 27.860 37.517 -28.140 65.657
0.177 9.653 36.340 45.993 -19.236 65.229
0.185 9.651 36.130 45.781 -19.219 65.000
0.263 9.654 25.490 35.144 -27.627 62.771
0.361 9.659 27.420 37.079 -22.892 59.971
13.138 10.039 30.380 40.419 -19.581 60.000
Average

0.162 9.657 8.700 18.357 -37.300 55.657
0.177 9.653 20.210 29.863 -25.366 55.229
0.185 9.651 20.890 30.541 -24.459 55.000
0.263 9.654 12.360 22.014 -30.757 52.771
0.361 9.659 19.990 29.649 -20.322 49.971
13.138 10.039 26.860 36.899 -13.101 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 : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 2

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-C (2nd Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 2
Quasi-Peak
0.185 9.660 35.570 45.230 -19.770 65.000
0.201 9.660 30.400 40.060 -24.483 64.543
0.216 9.661 29.670 39.331 -24.783 64.114
0.244 9.663 24.210 33.873 -29.441 63.314
0.384 9.660 23.850 33.510 -25.804 59.314
13.142 10.069 31.740 41.809 -18.191 60.000
Average

0.185 9.660 19.810 29.470 -25.530 55.000
0.201 9.660 11.590 21.250 -33.293 54.543
0.216 9.661 13.500 23.161 -30.953 54.114
0.244 9.663 4.370 14.033 -39.281 53.314
0.384 9.660 8.970 18.630 -30.684 49.314
13.142 10.069 29.150 39.219 -10.781 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 : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-A (Main Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 1
Quasi-Peak
0.201 9.650 30.760 40.410 -24.133 64.543
0.216 9.651 29.970 39.621 -24.493 64.114
0.279 9.655 23.500 33.155 -29.159 62.314
0.361 9.659 27.440 37.099 -22.872 59.971
0.576 9.671 18.590 28.261 -27.739 56.000
13.142 10.039 31.700 41.739 -18.261 60.000
Average

0.201 9.650 11.830 21.480 -33.063 54.543
0.216 9.651 13.620 23.271 -30.843 54.114
0.279 9.655 8.860 18.515 -33.799 52.314
0.361 9.659 19.970 29.629 -20.342 49.971
0.576 9.671 10.780 20.451 -25.549 46.000
13.142 10.039 29.150 39.189 -10.811 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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&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 2

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-A (Main Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 2
Quasi-Peak
0.185 9.660 35.650 45.310 -19.690 65.000
0.197 9.660 29.330 38.990 -25.667 64.657
0.228 9.662 30.740 40.402 -23.369 63.771
0.255 9.663 27.160 36.823 -26.177 63.000
0.334 9.658 21.570 31.228 -29.515 60.743
12.412 10.053 29.180 39.233 -20.767 60.000
Average

0.185 9.660 19.670 29.330 -25.670 55.000
0.197 9.660 8.590 18.250 -36.407 54.657
0.228 9.662 15.170 24.832 -28.939 53.771
0.255 9.663 12.230 21.893 -31.107 53.000
0.334 9.658 7.100 16.758 -33.985 50.743
12.412 10.053 26.650 36.703 -13.297 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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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-A (2nd Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 1
Quasi-Peak
0.154 9.660 40.050 49.710 -16.176 65.886
0.181 9.652 35.770 45.422 -19.692 65.114
0.259 9.654 26.680 36.334 -26.552 62.886
0.349 9.659 26.430 36.089 -24.225 60.314
0.377 9.660 25.800 35.460 -24.054 59.514
13.142 10.039 31.630 41.669 -18.331 60.000
Average

0.154 9.660 19.760 29.420 -26.466 55.886
0.181 9.652 20.230 29.882 -25.232 55.114
0.259 9.654 13.780 23.434 -29.452 52.886
0.349 9.659 14.880 24.539 -25.775 50.314
0.377 9.660 13.400 23.060 -26.454 49.514
13.142 10.039 29.050 39.089 -10.911 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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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test [tem : Conducted Emission Test

Power Line : Line 2

Test Mode Transmit - 3Mbps (8DPSK) (2441 MHz) for M/N: CY920-A (2nd Source)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBupv dB dBuv
LINE 2
Quasi-Peak
0.224 9.662 28.990 38.652 -25.234 63.886
0.236 9.662 28.890 38.552 -24.991 63.543
0.353 9.659 25.640 35.299 -24.901 60.200
0.380 9.660 24.730 34.390 -25.039 59.429
1.459 9.729 20.610 30.339 -25.661 56.000
13.873 10.086 29.690 39.776 -20.224 60.000
Average

0.224 9.662 14.060 23.722 -30.164 53.886
0.236 9.662 12.130 21.792 -31.751 53.543
0.353 9.659 15.790 25.449 -24.751 50.200
0.380 9.660 9.530 19.190 -30.239 49.429
1.459 9.729 17.240 26.969 -19.031 46.000
13.873 10.086 26.160 36.246 -13.754 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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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test Mode :  Transmit - 3Mbps (§DPSK) (2441MHz) for M/N: CY920-C (Main Source)

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

113.420 -7.449 40.814 33.365 -10.135 43.500
288.020 -5.557 42.486 36.929 -9.071 46.000
480.080 1.870 38.047 39.917 -6.083 46.000
658.560 1.892 37.005 38.897 -7.103 46.000
815.700 6.451 31.557 38.008 -7.992 46.000
932.100 7.270 31.279 38.549 -7.451 46.000
Vertical
113.420 -3.709 40.814 37.105 -6.395 43.500
165.800 -4.665 43.874 39.209 -4.291 43.500
301.600 -3.985 40.842 36.857 -9.143 46.000
513.060 0.436 35.539 35.975 -10.025 46.000
689.600 2.302 36.228 38.530 -7.470 46.000
870.020 -0.398 40.422 40.024 -5.976 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW =3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

4. Measurement Level = Reading Level + Correct Factor.

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

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

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

8. No emission found between lowest internal used/generated frequency to 30MHz.
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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test Mode : Transmit - 3Mbps (§DPSK) (2441MHz) for M/N: CY920-C (2nd Source)

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

142.520 -7.627 35.776 28.149 -15.351 43.500
309.360 -4.463 32.556 28.093 -17.907 46.000
532.460 3.099 31.417 34.516 -11.484 46.000
643.040 1.110 31.367 32.477 -13.523 46.000
788.540 6.144 31.647 37.791 -8.209 46.000
910.760 6.484 31.633 38.117 -7.883 46.000
Vertical
146.400 -5.456 35.121 29.665 -13.835 43.500
315.180 -4.108 31.117 27.009 -18.991 46.000
505.300 0.056 31.485 31.541 -14.459 46.000
612.000 1.943 31.697 33.639 -12.361 46.000
807.940 3.361 31.697 35.058 -10.942 46.000
965.080 3.832 34.249 38.081 -15.919 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW =3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

4. Measurement Level = Reading Level + Correct Factor.

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

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

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

8. No emission found between lowest internal used/generated frequency to 30MHz.
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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test Mode :  Transmit - 3Mbps (§DPSK) (2441MHz) for M/N: CY920-A (Main Source)

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

138.640 -7.519 34.673 27.154 -16.346 43.500
332.640 -3.895 32.727 28.832 -17.168 46.000
557.680 2.511 31.293 33.803 -12.197 46.000
697.360 3.231 32.437 35.668 -10.332 46.000
842.860 6.248 31.361 37.609 -8.391 46.000
939.860 6.750 32.510 39.260 -6.740 46.000
Vertical
148.340 -5.406 36.210 30.804 -12.696 43.500
334.580 -2.253 32.198 29.945 -16.055 46.000
553.800 -1.923 32.573 30.650 -15.350 46.000
652.740 -3.101 32.929 29.828 -16.172 46.000
815.700 2.931 32.428 35.359 -10.641 46.000
914.640 -0.980 34.529 33.549 -12.451 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW =3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

4. Measurement Level = Reading Level + Correct Factor.

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

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

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

8. No emission found between lowest internal used/generated frequency to 30MHz.
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| L] Corporation .
&K QuieTek Report No.: 1460175R-RFUSP26V00-B

Product : Network Media Module

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test Mode :  Transmit - 3Mbps (§DPSK) (2441MHz) for M/N: CY920-A (2nd Source)

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

165.800 -9.915 33.013 23.098 -20.402 43.500
321.000 -4.563 31.198 26.635 -19.365 46.000
536.340 3.239 30.681 33.920 -12.080 46.000
676.020 2.841 31.548 34.390 -11.610 46.000
821.520 7.116 31.359 38.475 -7.525 46.000
941.800 6.790 31.204 37.994 -8.006 46.000
Vertical
148.340 -5.406 34.522 29.116 -14.384 43.500
326.820 -2.759 32.505 29.746 -16.254 46.000
553.800 -1.923 30.891 28.968 -17.032 46.000
674.080 0.003 31.249 31.252 -14.748 46.000
827.340 2.711 32.358 35.069 -10.931 46.000
939.860 3.400 34.375 37.775 -8.225 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW =3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

4. Measurement Level = Reading Level + Correct Factor.

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

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

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

8. No emission found between lowest internal used/generated frequency to 30MHz.
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