Shenzhen EMTEK Co., Ltd. E M TE K
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China
the World

www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+86-755-2695 4282 Access to

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT
INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C REQUIREMENTS

OF
Smart Gateway
MODEL No.: SH101
FCC ID: S7JSH101

REPORT NO.: ES141211121E

ISSUE DATE: December 19, 2014

Prepared for

SHENZHEN YIFANG DIGITAL TECHNOLOGY CO., LTD.
Building NO.22,23, Fifth Region, Baiwangxin Industrial Park, Songbai Rd.,
Nanshan, Shenzhen 518108, China

Prepared by
SHENZHEN EMTEK CO., LTD.

Bldg 69, Majialong Industry Zone, Nanshan District,
Shenzhen, Guangdong, China
TEL: 86-755-26954280
FAX: 86-755-26954282

TRF No. FCC 15.247/A Page 1 of 46 Report No.: ES141211121E



Building 69, Majialong Industry Zone, Nanshan District, S::j;;:s.ntgAr';Eiﬁng%i:;t E M T E K
www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+86-755-2695 4282 Access to the World

VERIFICATION OF COMPLIANCE
Applicant: SHENZHEN YIFANG DIGITAL TECHNOLOGY CO., LTD.
Building NO.22,23, Fifth Region, Baiwangxin Industrial Park, Songbai
Rd., Nanshan, Shenzhen 518108, China
Manufacturer: SHENZHEN YIFANG DIGITAL TECHNOLOGY CO., LTD.
Building NO.22,23, Fifth Region, Baiwangxin Industrial Park, Songbai
Rd., Nanshan, Shenzhen 518108, China

Product Description: Smart Gateway

Model Number: SH101

File Number: ES141211121E

Date of Test: December 15, 2014 to December 19, 2014

We hereby certify that:

The above equipment was tested by SHENZHEN EMTEK CO., LTD. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made
in accordance with the procedures given in ANSI C63.4 (2009) and the energy emitted by
the sample EUT tested as described in this report is in compliance with conducted and
radiated emission limits of FCC Rules Part 15.247.

The test results of this report relate only to the tested sample identified in this report.

Date of Test : December 15, 2014 to December 19, 2014
Y ) M
Prepared by : (1/}7 ]\lﬁ é
Yaping Shen/Editor

il TR

Jack Li/Supervisor

Approve & Authorized Signer : W

Lisa Wang/Manager

Reviewer :

TRF No. FCC 15.247/A Page 2 of 46 Report No.: ES141211121E



Shenzhen EMTEK Co., Ltd. E M TE K
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China

www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+86-755-2695 4282 Access to the World
Table of Contents
1. GENERAL INFORMATION .. ..ottt ettt ettt e e e s ette e e st e e e eabe e e s eabe e e s bt e e e sateeeeesbeeesbeeessabeeeeasreeas 5
1.1 PRODUCT DESCRIPTION ...ttt ettt e et e e eetae e e et e e e eaaeeeeataeeeateeeentaeeensaeeeanreeeans 5
12 RELATED SUBMITTAL(S) / GRANT(S) ....ovuvieeeeeeeeeeeeeeeeeeeee e 5
1.3 TEST METHODOLOGY ..voieotiieeeteee ettt ettt e e ettt e e et e e et e e etae e eeaaaeeeateeeeataeeeesteaeensaeeensaeeeansaeeans 6
1.4 SPECIAL ACCESSORIES ...ttt ettt e et e e e s et e e e sstee e ssabeeeessaeeessbaeessssaeeasseeeessaeeenssneas 6
1.5 EQUIPMENT MODIFICATIONS ...ttt ettt ettt e et e te vt eesbeestaeesteessseessaeessaessseesseesseaasseessesssenns 6
1.6 TEST FACILITY oottt ettt ettt ettt e e ettt e ettt e e e aaee e e taeeeeabeeeetaeeeeasaeeeensaeeeasaesesseeeensaeeeaaraeeans 6
2. SYSTEM TEST CONFIGURATION .. ..ottt ettt e e sttt eeate e e et e e s sab e e e e bb e e e abee e e sabaeeenraeens 7
2.1 EUT CONFIGURATION......cooitiiiiiiieeiee ettt ettt ette e et e e e ette e e s taeesetbeeeestaaeeaaseessssesesssaessnsseseassaeessnseeesns 7
2.2 EUT EXERCISE ...ttt ettt et ette et e et e eetteeabeestbeeseaasbeassseessaessseessssassaesssaanseesssessseassseessseassanns 7
2.3 TEST PROCEDURE ...ttt ettt e et e e e tae e eaaee e eataee s ataeesasaeeensaeesensaeesnseeeans 7
2.4 CONFIGURATION OF TESTED SYSTEM......uttiioiiiieiteeiie ettt eate e s vee e eaae e eaveesesvaeeeneseeeens 7
3. DESCRIPTION OF TEST MODES ......ooi oottt ettt ettt ste e s te e sae e e te e e sbe e saee e sbaeenbeesaneaneas 9
4. SUMMARY OF TEST RESULTS ... .ooi ittt sttt et e et e e te e saeeanteesneeesneeanteesneeesneeanneenns 10
5. CONDUCTED EMISSIONS TEST ..ot iiiiii ettt s et ettt et sata e stae et e s te e sneeeteesseeesaeeenteesnneesneeeseesn 11
5.1 MEASUREMENT PROCEDURE..........coiiiiiiiiie ittt ettt ettt etae e b e saveessaeesbeessseessaeenseensseennes 11
5.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....c.cccteiiriiitieiinienieeieseeieeeeesieeeesieeneesneens 11
5.3 MEASUREMENT EQUIPMENT USED .......ooiiiiiiiiiiieiieiieett ettt ettt evte v e seveetaessbeeseseaanaesbeensseenns 11
5.4 CONDUCTED EMISSION LIMIT ...ttt ettt e ettt eeaaeeeetaeeeaaeeeeaneaeeenraeean 11
5.5 MEASUREMENT RESULT ......ooiitiiitii ettt stt e st e e et e e s abeaeabaeessaseeesnsaaeesssseessnseesnsseeens 12
6. RADIATED EMISSION TEST ..ottt ettt ettt ettt ta e st e e te e st e e sbe e s beesataesbeeebeesabeesbeesnbeenteeeans 14
6.1 MEASUREMENT PROCEDURE.........ooiiiiiiiii ettt ettt e et e e sabe e s svaae s aaeessnsaesnsraeens 14
6.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)......ccoitiiieeiteiieeiteeee et 15
6.3 MEASUREMENT EQUIPMENT USED .....cooiiiioiiiiciteeeite ettt et e e e e saveeeesvaa e e nsaesasaessnaeeas 16
6.4 RADIATED EMISSION LIMIT ...ttt e ettt tee e etae e e eataeeeearaeeeasaeenreeenn 16
6.5 MEASUREMENT RESULT ......oiiitiiie ettt e e ettt e e e et e e sata e e stseeeenbaaeensseesnnseesnsreeens 18
7. OCCUPIED BANDWIDTH TEST ..ottt ettt ettt tae e ste e s tee e s tae b e e s ta e e nbeestbeenteesnteanbeenseeenns 28
7.1 MEASUREMENT PROCEDURE..........cooiiiiiiiie ittt ettt ettt tae e v e eaveestaeesbeessseessaeenbeensseenns 28
7.2 MEASUREMENT EQUIPMENT USED ......oioiiiiiiieiieiteiie ettt ette et seaeetaeesbeessaeeseesnseennseenns 28
7.3 MEASUREMENT RESULTS ..ottt et stt e et e et e e s atv e e e ataeestbeeeenbaaeensseesnsseeennreeens 28
8. MAXIMUM PEAK OUTPUT POWER TEST ..ottt ettt e te s sate e saee e sta e snne s snnaennee e 31
8.1 MEASUREMENT PROCEDURE ..ottt ettt et e et e e st e saaae e aaeessnsaeennraeeas 31
8.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)......cccciiiiieeiieiieeiieeeeeiie et e eene e 31
8.3 MEASUREMENT EQUIPMENT USED .....cooiiiiiiiiiieeeeite ettt ettt et e e s ave e eesvaa e s asaesnsaesnnaeens 31
8.4 PEAK POWER OUTPUT LIMIT ..ottt ettt ettt et saaeetaessbeessaeesvaesssasnsaessneenseenssesnnes 31
8.5 MEASUREMENT RESULTS ..ottt ettt e et e e et e e e e ate e e s eateeeeabaaeeeaaaeeeesseeenreeean 31
0. BAND ED GE T EST oottt et e sttt e e et e e e s tbe e e e ebee e e satee e e sbbeeeeabeeeeabeeeeasbaeesaabaeesatenaanes 32
9.1 MEASUREMENT PROCEDURE .........ooiiiiii ettt st e e ta e e e te e e s eraeenraeeas 32
9.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)....ccccccteritiiiiieiinieeieeeesieereseeenieeeesieeneseeens 32
9.3 MEASUREMENT EQUIPMENT USED .....oiittiiiiiii ettt ettt e e e v aeenraeean 32
9.4 MEASUREMENT RESULTS ..ottt ettt e e s ettt eestae e e st eaessaeessaseeeessaaeesssseessnsaesnsseeeas 32
10. POWER DENSITY oottt ettt et sae e et e e st e e b e e st b e e e be e e abe e s teeeateesaeeeabeenseeesteesnbeeteeenns 38
10.1  TEST EQUIPMENT ......oiitiiiiiiitieeitete et ettt et ettt e st e et e s tteeteessbeesbeeesbeessseessaaesseesssesssaasssensaesssaasssesssaesssann 38
10.2  MEASURING INSTRUMENTS AND SETTING ..ottt ettt ettt e e eave e evaee s 38
10.3  TEST PROCEDURES ...ttt ettt e e et e e e tbe e e ebaee s sbeeessabaeessseeesssaaessseeeessseeesnens 38

TRF No. FCC 15.247/A Page 3 of 46 Report No.: ES141211121E



Shenzhen EMTEK Co., Ltd. E M T E K
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China

www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+86-755-2695 4282 Access to the World
10.4 BLOCK DIAGRAM OF TEST SETUP ....ooiotiiiiiieeete ettt ettt ettt e e te e taeeabeessaaesseesssesssaessneas 38
TO.5  LIMIT oottt et e e e et e e et e e e e ate e e e etbee e e baeeeataeeeassseeesasseesasbeeeessaeeeasaseeaasseeessseeeesensannes 38
10.6 TEST RESULT ...ttt ettt e e e st e e e stte e e sttt eessbeeeenbaae s sseeeesssaeessseaesssaaessseseassseessnens 39
11. ANTENNA PORT EMISSION......co ittt sttt ste et e et snea et easte e sneeesneesteeenneenreean 41
11.1  TEST EQUIPMENT ......oiitiiiiieitieeiteite ettt et ettt eetae sttt e s et e ebeessbeebaaesseessseessaassseesssesssaasssensassssaasssessseesssann 41
11.2 MEASURING INSTRUMENTS AND SETTING ..ottt ettt ettt et eave e evaee e 41
11.3 TEST PROCEDURES .......ooiotiiiiiitieeite sttt ettt e b e e stteebeestbeebeessbeesaassseesssessseassseesaesssassssesssessssann 41
114  BLOCK DIAGRAM OF TEST SETUP .....oooeiiiiee ettt ettt et e et e et e e eaaeeeeaaeeeenns 41
T1.5  TEST RESULT ...ttt ettt e e e st e e e ve e e s ateeessbeeeentaeesssaeeeesssaeeasseeesnsaeessseseassseensnens 41
12. ANTENNA APPLICATION ...ttt ettt s et e s te e sae e e beesate e saee s beeateeesbeessbeentseenneesreean 45
12.1  ANTENNA REQUIREMENT .....ooiiiiiiieee ettt ettt ettt e tae e e aa e e s b e e e ssaae e ssaaeeensaeeensseeennens 45
12,2 RESULT ettt e et e e e et e e e et e e e e ettt e e eaaeeeeabaeeeesaeeeetaseeeaseeeassseeesseesesseeeenseeeennes 45
13. [0 N L8 = AN NV I SRR 46

TRF No. FCC 15.247/A Page 4 of 46 Report No.: ES141211121E



Shenzhen EMTEK Co., Ltd. E M TE K
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China
k Worl

www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+86-755-2695 4282 Access to the World

1. General Information

1.1 Product Description

A major technical descriptions of EUT is described as following:

A). Standards: IEEE802.15.4

B). Operation Frequency: 2405-2480MHz

C). Modulation: QPSK

D). Number of Channel: 16 Channels

D). Channel spacing: SMHz

E).Conducted Power: -1.38 dBm

F) Antenna Gain: 2dBi

G). Antenna Type: Glue Stick antenna

H). Power Supply: DC 5V by Adapter

Adapter information:
Model: TEKA006-0501000EUC
Input: AC 100-240V 50/60Hz 0.3A
Output: DC 5V 1A

Channel Fr(el\c/l&{e;l; Y Channel Fr(el\c/lllgg)c y Channel Fr(el\c/lllhe;l)cy
1 2405 7 2435 13 2465
2 2410 8 2440 14 2470
3 2415 9 2445 15 2475
4 2420 10 2450 16 2480
5 2425 11 2455
6 2430 12 2460

Note:
1. This device is Zigbee transceiver function.
2. Test of channel was included the lowest middle and highest frequency in lowest data
rate and to perform the test, then record on this report.

1.2 Related Submittal(s) / Grant(s)

This submittal(s) (test report) is intended for FCC ID: S7JSH101 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.
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1.3 Test Methodology

Both conducted and radiated testing was performed according to the procedures in ANSI
C63.4 (2009) and FCC Public Notice KDB 558074 v03r02. Radiated testing was performed at
an antenna to EUT distance 3 meters.

1.4 Special Accessories

Not available for this EUT intended for grant.

1.5 Equipment Modifications

Not available for this EUT intended for grant.

1.6 Test Facility

Site Description
EMC Lab. . Accredited by CNAS, 2013.10.29
The certificate is valid until 2016.10.28
The Laboratory has been assessed and proved to be in compliance
with CNAS/CL01:2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

Accredited by TUV Rheinland Shenzhen 2010.5.25
The Laboratory has been assessed according to the requirements
ISO/IEC 17025

Accredited by FCC, April 17,2014
The Certificate Registration Number is 406365.

Accredited by Industry Canada, March 5, 2010
The Certificate Registration Number is 4480A-2.

Name of Firm : SHENZHEN EMTEK CO., LTD.

Site Location : Bldg 69, Majialong Industry Zone,
Nanshan District, Shenzhen, Guangdong, China
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2. System Test Configuration

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The Transmitter was operated in the normal operating mode. the Tx frequency was fixed
which was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to
the requirements in Section 13.1.4.1 of ANSI C63.4-2009 Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30 MHz using
CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn
table shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter(EUT) was
rotated through three orthogonal axes according to the requirements in Section
13.1.4.1 of ANSI C63.4-2009.

2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT
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Table 2-1 Equipment Used in Tested System

Item | Equipment |[Mfr/Brand|{Model/Type No. FCC ID Series No. Note
1. Smart N/A SH101 S7ISHI101 N/A EUT
Gateway
Note:

(1) Unless otherwise denoted as EUT in [Remark] column, device(s) used in tested system is a
support equipment.
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3. Description of Test Modes

The Transmitter of EUT is a Door/Window Sensor and powered by host equipment. This is Digital
Transmission system(DTS) and have modulation DSSS. According exploratory test, EUT will
have maximum output power in those data rate( [IEEE802.15.4), so those data rate were used for
all test.

The equipment enables high-speed access without wires to network assets. This adapter uses the
ZIGBEE protocol to enable wireless communications between the host and Wireless rooter.

1. For lowest channel : 2405MHz (Channel 1)
2. For middle channel : 2440MHz (Channel 8)
3. For highest channel: 2480MHz (Channel 16)

EUT operating conditions:

The EUT exercise program used during conducted testing was designed to exercise the EUT in a
manner similar to typical use, The exercise sequence is listed as below:

1. Setup the EUT and simulators as shown on 2.4.

2. The EUT started to work.
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FCC Rules Description Of Test Result
§15.247(a)(2) 6dB bandwidth PASS
§15.247(b)(3) Max Peak output Power test PASS

§15.247(e) Power density PASS

§15.247(d) Band edge test PASS

§15.207 AC Power Conducted Emission | PASS
§15.247(d), §15.209 Radiated Emission PASS
§15.247(d) Antenna Port Emission PASS
§15.247(b)&§15.203 Antenna Application PASS
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5. Conducted Emissions Test

5.1 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured were complete.

5.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains
T— L.LS.N Adapter EUT iPhone
5.3 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Test Receiver | Rohde & Schwarz ESCS30 828985/018 | 05/17/2014 | 05/16/2015
L.I.S.N. Schwarzbeck NNLKS8129 8129203 05/17/2014 | 05/16/2015
50Q2 Cpax1a1 Anritsu MP59B M20531 N/A N/A
Switch
Pulse Limiter | Rohde & Schwarz | ESH3-72 100006 05/17/2014 (05/16/2015
Voltage Probe | Rohde & Schwarz TK9416 N/A 05/17/2014 |05/16/2015
LLS.N Rohde & Schwarz ENY22 1109.9508.02 | 05/17/2014 |05/16/2015
5.4 Conducted Emission Limit
Conducted Emission
Frequency(MHZz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of
0.15 to 0.50MHz.
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5.5 Measurement Result

80.0 dBuY

T

Limit1: —_—
Limit2:

40

L\»\'\J\ peak

P, pap | AV
0.0
0.150 05 (MHz) 5 30.000
Site Conduction #1 Phase: L1 Temperature: 24
Limit: (CE)FCC PART 15 C Power: AC 120V/60Hz Humidity: 53 %
Mode: Zighee ON
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuV dBuv dB Detector Comment

1 0.1550 5263 0.00 5263 6573 -13.10 QP

2 0.1550 3827 0.00 3827 5573 1746  AVG

3 0.2700 49 .14 0.00 4914 61.12 -11.98 QP

4 0.2700 3557 0.00 3557 51.12 -1555  AVG

5 0.3200 45 91 0.00 4591 5971 -1380 QP

6 0.3200 35.02 0.00 3502 4971 -1469  AVG

7 0.5050 47 .90 0.00 47.90 56.00 -8.10 QP

8 0.5050 39.07 0.00 3907 4600 -6.93 AVG

9 1.4800 43.06 0.00 43.06 56.00 -1294 QP

10 1.4800 33.37 0.00 3337 46.00 -1263 AVG

11 8.2400 46.57 0.00 46.57 60.00 -1343 QP

12 8.2400 3910 0.00 39.10 50.00 1090 AVG

*Maximum data  x:Over imit  l:over margin Comment: Factor build in receiver. Operator: KK
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80.0 dBuY

Limit1: —_—
Limit2: —_—

\
|

il M

40

0.0
0.150 05 (MHz) 5 30.000
Site Conduction #1 Phase: N Temperature: 24
Limit: (CE)FCC PART 15C Power: AC 120V/60Hz Humidity: 53 %
Mode: Zighee ON
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuY dB dBuV dBuV dB Detector Comment

1 0.1900 48 .88 0.00 48.88 6404 -1516 QP

2 0.1900 3447 0.00 34.47 54.04 -1957  AVG

3 0.2500 46.22 0.00 46.22 61.76 -15.54 QP

4 0.2500 3122 0.00 3122 51.76 -2054  AVG

5 0.3450 4192 0.00 41.92 59.08 1716 QP

6 0.3450 26.88 0.00 2688 4908 -2220 AVG

7 0.5050 41.35 0.00 41.35 56.00 -1465 QP

g 0.5050 33.96 0.00 3396 4600 -1204 AVG

9 1.8900 39.72 0.00 39.72 56.00 -16.28 QP

10 1.86900 25.03 0.00 25.03 46.00 -20.97  AVG

11 8.0800 2819 0.00 28.19 60.00 -31.81 peak

12 8.0800 4394 0.00 43.94 60.00 -16.06 QP

*Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator: KK
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6. Radiated Emission Test

6.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT

compliance.

3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.
4. Repeat above procedures until all frequency measured were complete.

When spectrum scanned from 30 MHz to 1GHz setting resolution bandwidth 120 kHz and

video bandwidth 300kHz.

EMI Test Receiver Setting
Attenuation Auto

RB 120kHz
VB 300kHz
Detector QP

Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth IMHz, video bandwidth

3MHz.
EMI Test Receiver Setting
Attenuation Auto
RB 1MHz
VB 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video bandwidth

10Hz.
EMI Test Receiver Setting
Attenuation Auto
RB IMHz
VB 10Hz
Detector Peak
Trace Max hold
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6.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable 3m
\ EUT
0.8 Test
om Receiver
Ground Plane Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz
]
i 3m __
Turntable
\ EUT 1m to 4m
Test 4 0.8
Receiver -om

Ground Plane

Coaxial Cable :
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

EM

Access to

3m
Turntable 4m \.'_‘
\ EUT —
A Im Test
0.8m Amplifier Receiver
\i
6.3 Measurement Equipment Used
EQUIPMENT MFR MODEL SERIAL LAST CAL. | CAL DUE.
TYPE NUMBER NUMBER
EMI Test Receiver |Rohde & Schwarz ESU 1302.6005.26 | 05/17/2014 [05/16/2015
Pre-Amplifier HP 8447D 2944A07999 | 05/17/2014 [05/16/2015
Bilog Antenna Schwarzbeck VULB9163 142 05/17/2014 105/16/2015
Loop Antenna ARA PLA-1030/B 1029 05/17/2014 105/16/2015
Horn Antenna Schwarzbeck | BBHA 9170 | BBHA9170399 | 05/17/2014 [05/16/2015
Horn Antenna Schwarzbeck | BBHA 9120 D143 05/17/2014 |05/16/2015
Cable Schwarzbeck AK9513 ACRX1 05/17/2014 |05/16/2015
Cable Rosenberger N/A FP2RX2 05/17/2014 105/16/2015
Cable Schwarzbeck AKO9513 CRPX1 05/17/2014 |05/16/2015
Cable Schwarzbeck AK9513 CRRX2 05/17/2014 105/16/2015

6.4 Radiated Emission Limit
The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table 15.209(a):

Frequencies Field Strength Measurement Distance
(MHz) (micorvelts/meter) {meters)
0.009~0 490 2400/F(KHz) 300
0.490~-1.705 24000/F(KHz) 30
1.705-30.0 30 30
30-~-88 100 3
88-216 150 3
216~960 200 3
Above 960 500 3
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15.205 Restricted bands of operation

Access to the World

MHz MHz MHz GHz
0.090-0.110 1642 - 16423 3999 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 1680425 - 16 80475 960 - 1240 T725-7.75
4125-4128 25.5-25.67 1300 - 1427 8025-85
417725 -4.17775 37.5-38.25 1435 -1626.5 90-92
420725 -420775 73-74.6 16455 -1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 106-127
6.26775-6.26825 108-12194 17188 -17222 13.25-134
6.31175-6.31225 123 -138 2200 - 2300 1447 -145
8.291 -8.294 1499 - 150.05 2310 - 2390 1535-162
8.362 - 8.366 15652475 - 156.52525 24835 - 2500 17.7-214
8.37625 - 838675 156.7-1569 2690 - 2900 22.01-23.12
841425 -841475 162.0125-167.17 3260 - 3267 236-240
1229 -12.293 167.72-1732 3332 - 3339 31.2-318
1251975 -12.52025 240 - 285 33458 - 3358 3643 -365
1257675 -12.57725 322 -3354 3600 - 4400 (3}

Remark: 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT distance of

meters.
3. Only spurious frequency is permitted to locate within the Restricted Bands

specified in provision of & 15.205, and the emissions located in restricted bands also
comply with 15.209 limit.

Report No.: ES141211121E
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6.5 Measurement Result

Operation Mode: TX Mode Test Date : December 16, 2014
Frequency Range: 9KHz~30MHz Temperature : 28°C
Test Result: PASS Humidity : 55%
Measured Distance: 3m Test By: KK
Freq. Ant.Pol. Emission Level|  Limit 3m Over
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the
permissible limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor.
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Operation Mode: ZigBee Channel 1 Test Date:  December 16, 2014
Frequency Range: 30MHz-1GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
80.0 dBu¥/m
Limit1: —
Margin:
70
60

2 [

40 —I X 5
2l 3 4
30
20
10
0.0
30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 C Power: AC 120V/60Hz Hurnidity: 53 %
Mode: TX 2405
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment  Limit  Over Height Degree
MHz dBuV dB dBuvim dBuV/m dB Detactor cm degree  Comment

30.0000 48.60 -14.70 33.90 40.00 610 QP

74.6200 5226 -19.10 33.16 4000 684 QP

138.6400 4916  -16.87 32.29 4350 -11.21 QP

1
2
3 103.7200 46.81 -13.46 33.35 4350 -1015 QP
4
5

* 250.1900 52.20 -12.00 40.20 46.00 580 QP

(=]

299.6600 4922 1176 37.46 46.00 854 QP

*Maximum data  x:Over limit  l.over margin Operator: ZHL
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80.0 dBu¥/m
Limit1: —_—
Margin:
70
60

2 [
wl T

] c
1 2 4 5
% M M*U
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 C Power: AC 120V/60Hz Humidity: 53 %
Mode: TX 2405
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Owver Height Degree
MHz dBuv dB dBuVim dBu'/m dB Detector cm degree  Comment

* 38.7300 4811 -12.58 3563 40.00 447 QP

103.7200 50.14  -13.46 36.68 4350 682 QP

450.0100 44.80 -9.90 34.90 46.00 -11.10 QP

1
2
3 250.1900 5012 -12.00 3812 4600 -788 QP
4
5

500.4500 43.54 -7.56 35.98 46.00 -10.02 QP

6 875.8400 40.42 -2.45 37.97 46.00 803 QP

"Maximumdata  x:Overlimit l:over margin Operator: ZHL
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Operation Mode: ZigBee Channel 8 Test Date :  December 16, 2014
Frequency Range: 30MHz-1GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
80.0  dBu¥/m
Limit1: —_
M argin:
70
60
50 |
B el :
A0 ¥ b
1 % 4 5
i W L
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 53%
Mode: TX 2440
Note:
Reading Correct Measure- Antenna Table
No Mk  Freq  Level Factor ~ ment  Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 74 6200 5176 -19.10 3266 4000 -734 QP
2 * 250.1900 52.06 -12.00 4006 4600 -594 QP
3 375.3200 44 20 -9.13 3507 4600 -1093 QP
4 500.4500 4132 -7.56 3376 4600 -1224 QP
5 750.7100 36.58 377 32.81 4600 -1319 QP
6 875.8400 42 37 -2.45 3992 4600 -608 QP
*Maximum data  x:Overlimit l-over margin Operator: ZHL
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80.0 dBu¥/m
Limit1: —_—
Margin: —_—
70
60
50
[ 6
40 2 3 3 ;
5
"’ %&JWWMW
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15C Paower: AG 120V/60Hz Humidity: 53 %
Mode:TX 2440
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment  Limit  Over Height Degree
MHz dBuV dB dBuvim dBuV/m dB Detactor cm degree  Comment

* 87.2300 5239 -16.96 3543 40.00 457 QP

143.4900 5419 1719 37.00 4350 650 QP

500.4500 45.04 -7.56 37.48 46.00 -852 QP

1
2
3 250.1900 4862 -12.00 36.62 46.00 -9.38 QP
4
5

750.7100 36.92 -3.77 33.15 46.00 -12.85 QP

6 875.8400 41.92 -2.45 39.47 46.00 653 QP

*Maximum data  x:Over limit  l:over margin Operator: ZHL
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Operation Mode: ZigBee Channel 16 Test Date:  December 16, 2014
Frequency Range: 30MHz-1GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
80.0  dBuV/m
Limit1: —_—
Margin:
70
&0
50 |
40 —| 2 3 £
1 5
3" "J‘M s
20
10
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 80600 100000 MHz
Site 3m Chamber #1 Polarization: Herizontal Temperature: 24C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 53 %
Mode: TX 2480
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB dBuVfm dBuV/m dB Detector cm degree  Comment
1 * 746200 h176 -19.10 32.66 4000 -734 QP
2 250.1900 h056 -12.00 38.56 4600 -744 QP
3 299 6600 4822 1178 36 .46 4600 -954 QP
4 450.0100 4537 -9.90 3547 4600 -10563 QP
5 500.4500 4132 -7.56 3376 4600 -1224 QP
§] 875.8400 4037 -2.45 37.92 4600 -8.08 QP
*Maximum data ¥:Over limit  Lover margin Operator: ZHL
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80.0 dBu¥/m
Limit1: —_—
Margin: —
70
60
50
40 —I
3 6
1 1 5
0 l{ MMWMMW
20
10
0.0
20,000 127.00 22400 221.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature: 24C
Limit: (RE)FCC PART 15 C Power: AC 120V/60Hz Humidity: 53%
Mode: TX 2480
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detactor cm degree  Comment

1 * 38.7300 4711 -12.58 34.53 40.00 -547 QP

2 103.7200 4764  -13.46 34.18 4350 932 QP
3 2501900 4862 -12.00 36.62 4600 -938 QP
4 424 7900 41.90 -8.59 33.31 46.00 -1269 QP
5 500 4500 42 54 -7.56 34 08 46.00 -1102 QP
6 875.8400 3842 -2.45 3597 46.00 -1003 QP
*Maximum data  x:Over limit  l:over margin Operator: ZHL
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Operation Mode: ZigBee Channel 1 Test Date :  December 16, 2014
Frequency Range: 1GHz-25GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4801.23 \Y 51.99 35.30 74.00 54.00 -22.01 -18.70
5987.35 \ 52.65 36.60 74.00 54.00 -21.35 -17.40
9486.08 \ 53.03 38.90 74.00 54.00 -20.97 -15.10
9449.00 H 52.98 35.80 74.00 54.00 -21.02 -18.20
10877.00 H 51.06 36.20 74.00 54.00 -22.94 -17.80
11965.00 H 52.62 36.90 74.00 54.00 -21.38 -17.10

All emissions not reported were more than 20dB below the specified limit or in the noise
floor.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- ” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
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Operation Mode: ZigBee Channel 8 Test Date :  December 16, 2014
Frequency Range: 1GHz-25GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
Freq. Ant.Pol. | Emission Level(dBuV) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
9619.00 \ 52.46 36.80 74.00 54.00 -21.54 -17.20
12798.00 \ 52.41 36.90 74.00 54.00 -21.59 -17.10
14923.00 \ 52.80 38.60 74.00 54.00 -21.20 -15.40
10928.00 H 53.30 37.90 74.00 54.00 -20.70 -16.10
12628.00 H 51.93 36.20 74.00 54.00 -22.07 -17.80
14617.00 H 53.31 38.70 74.00 54.00 -20.69 -15.30

All emissions not reported were more than 20dB below the specified limit or in the noise
floor.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- ” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
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Operation Mode: ZigBee Channel 16 Test Date :  December 16, 2014
Frequency Range: 1GHz-25GHz Temperature : 24°C
Test Result: PASS Humidity :  53%
Measured Distance: 3m Test By: KK
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
9602.00 \ 53.48 39.10 74.00 54.00 -20.52 -14.90
11234.00 \Y 52.58 35.80 74.00 54.00 -21.42 -18.20
12441.00 \Y 52.98 36.30 74.00 54.00 -21.02 -17.70
9585.00 H 52.90 36.30 74.00 54.00 -21.10 -17.70
13852.00 H 53.75 37.90 74.00 54.00 -20.25 -16.10
14991.00 H 53.36 39.10 74.00 54.00 -20.64 -14.90

No others harmonics emissions are higher than 20dB below the limits of 47 CFR Part
15.247.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- > in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
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7. Occupied Bandwidth Test

7.1 Measurement Procedure
1. The testing follows FCC KOB Publication No. 558074 OTS 001 Meas. Guidance v03r02

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously

EMITEK

to the World

4. Make the measurement with the spectrum analyzer 's resolution bandwidth (RBW) = 100
kHz.Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement
The 6dB bandwidth must be greater than 500 kHz

5. Measure and record the results in the test report.

Test SET-UP (Block Diagram of Configuration)

EUT

7.2 Measurement Equipment Used

Spectrum Analyzer

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 | 05/17/2014 | 05/16/2015

7.3 Measurement Results

6 dB Bandwidth Test Data Chart:
Refer to attached data chart.
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Spectrum Detector: PK Test Date : December 16, 2014
Test By: KK Temperature : 28°C
Test Result: PASS Humidity : 55%
Operation Mode: ZIGBEE
Channel number | Channel frequency Measurement level Required Limit
(MHz) (MHz) (kHz)
1 2405 1.535 >500
8 2440 1.608 >500
16 2480 1.617 >500
- Agilent Im
Ch Freq 2.485 GHz Trig Free

Occupisd Bandwidth

Center 2.405000000 GHz

Occupied Bandwidth

2.2637 MHz

Transmit Freq Error
% dB Bandwidth

Occ BH % Puwr
% dB

2.40500600 GHz
240100080 GHz
240300080 GHz
Auto Man
0.00060008 Hz
On 0]

Log Lin

Center Freq

Start Freq

Stop Freq

CF Step
800.800008 kHz

Freq Offset

Signal Track

Scale Type
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|Freq/thannel

- Agilent

Ch Freq 2.44 GHz Trig Free Center Freq

Occupied Bandwidth ] 2.44000000 GHz
Center 2.440000000 GHz

Start Freq

243600008 GHz

Atten : I

Stop Freq

2. 44460008 GHz

CF Step

200.000000 kHz

Auto tan

Freq Offset

200000080 Hz

1 3l 1068 #\/BH 300 ! [ —

Occupied Bandwidth Occ BH % Pur Ons'g"al Tra&'ﬁ

2.3144 MHz % db e ——————

Transmit Freq Error 36 k Scale Type

x dB Bandwidth - Log Lin

i Agilent |Freq/thannel
|

Ch Freq 2.48 GHz Trig Free Center Freq

Occupied Bandwidth ] 2.43000000 GHz

Center 2.480000000 GHz B

247600888 GHz

Stop Freq
2.43400008 GHz

CF Step
890.000608 kHz
Auto tan

Freq Offset
B.000a0e008 Hz

Occupied Bandwidth On R Trat?_fli

2.3908

Transmit Freq Error 5.672 Scale Type
% dB Bandwidth ' Log Lin
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a. The Transmitter output (antenna port) was connected to the power meter.
b. Turn on the EUT and power meter and then record the peak power value.
c. Repeat above procedures on all channels needed to be tested.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT

Power meter

8.3 Measurement Equipment Used

EMITEK

Access to the World

EQUIPMENT MFR MODEL SERIAL LAST CAL. | CAL DUE.
TYPE NUMBER | NUMBER
Power meter Boonton 4232A 29001 05/17/2014 | 05/16/2015
Power sensor Boonton 51011-EMC 31184 05/17/2014 | 05/16/2015
8.4 Peak Power output limit
The maximum peak power shall be less 1 Watt.
8.5 Measurement Results
Spectrum Detector: PK Test Date : December 16, 2014
Test By: KK Temperature : 28°C
Test Result: PASS Humidity : 55%
Operation Mode: Zigbee
Channel Channel Peak Power Peak Power Pass/Fail
number | Frequency(MHz) output(dBm) Limit(W)
1 2405 -1.38 1W(30dBm) PASS
8 2440 -2.30 1W(30dBm) PASS
16 2480 -2.03 1W(30dBm) PASS
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9. Band Edge Test

9.1 Measurement Procedure

1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out test
result from the spectrum by hard copy function.

2. The EUT was placed on a turn table which is 0.8m above ground plane.

3. Maximum procedure was performed on the six highest emissions to ensure EUT

compliance.

4. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

5. Repeat above procedures until all frequency measured were complete.

EMI Test Receiver Setting
Attenuation Auto

RB I1MHz
VB 3MHz
Detector Peak
Trace Max hold
EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 10Hz
Detector Peak
Trace Max hold

9.2 Test SET-UP (Block Diagram of Configuration)

As 6.2 Test set up (B) and (C)

9.3 Measurement Equipment Used

Same as 6.3 Radiated Emission Measurement.

9.4 Measurement Results
Test mode: ZIGBEE
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80.0 dBu¥/m
Limit1: —_—
70
60
50

AD AN, b Lt bt T, 35 A NSl SO,

30
20
10
0.0
2310.000 2318.00 2326.00 233400 234200 2350.00 2358.00 2366.00 237400 2390.00 MHz
Site 3m Chamber #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 53 %
Maode: TX2405
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment  Limit Over Height Degree
MHz dBuy dB dBuVim dBuVim dB Detector cm degree  Comment
1 2367.920 50.01 -8.37 41.64 7400 -3236 peak
2 v 2367920 47 16 -8.37 38.79 5400 -1521 AVG
*Maximum data  x:Over limit  l:over margin Operator: ZHL
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Limit1:

T Y

70
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40 NMWWWWWMW%
30
20
10
0.0
2310000 231800 232600 233400 234200 235000 235800 2366.00  2374.00 2390.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature: 24 G
Limit: ( RE)FCC PART 15 C Power: AC 120V/60Hz Humidity: 53%
Mode: TX 2405
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuVim dBuV/m dB Detector cm degree  Comment
1 2372320 5131 -6.34 4297 7400 -31.03 peak
2 " 2372320 46.78 -8.34 38.44 5400 -1556 AVG
*Maximum data  x:Overlimit l:over margin Operator: ZHL
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80.0 dBuV/m
Limit1: —

70 -

G0
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A0
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0.0

2483500 248515  2486.80 248845 249010 249175 249340 243505 249670 2500.00 MHz
Site 3m Chamber #1 Polarization: Horizontal Temperature: 24 C
Limit: (RE)JFCC PART 15 C Power: AC 120V/60Hz Humidity: 53%
Mode: TX 2480
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuVim dBuV/m dB Detector cm degree  Comment
1 * 2483533 7945 -7.89 71.56 7400 -244 peak
2 2483533 57.57 -7.89 4968 5400 -432 AVG

*Maximum data x:Over limit
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80.0 dBu¥/m
Limit1: —_—
Hmia:

70

60 \

50

A0

30

20

10

0.0

2483500 248515  2486.80 248845 249010 249175 249340 249505 249670 2500.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15C Power: AC 120V/60Hz Humidity: 53 %
Mode: TX 2480
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBu\im dBuVim dB Detector cm degree  Comment

1 2483.533 73.40 -7.89 65.51 74.00 -849 peak

2 * 2483533 54.99 -7.89 4710 54.00 -690 AVG

*Maximum data  x:Over limit  l:over margin Operator: ZHL
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10. Power Density
10.1 Test Equipment
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER [ NUMBER CAL.
EMI Test Receiver Rohde & ESCI 101045 05/17/2014 05/16/2015
Schwarz

10.2 Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting
Attenuation Auto
Span Frequency 300kHz
RB 3kHz

VB 10kHz
Detector Peak
Trace Max hold
Sweep Time 100s

10.3 Test Procedures

a. The transmitter output (antenna port) was connected to the spectrum analyzer.

b. Set RBW of spectrum analyzer to 3 kHz and VBW to 30 kHz, Set Detector to Peak, Trace to
Max Hold.

c. Mark the frequency with maximum peak power as the center of the display of the spectrum.

d. Set the span to 300 kHz and the sweep time to 100s and record the maximum peak value.

10.4 Block Diagram of Test Setup

EUT EMI Test Receiver

10.5 Limit

The transmitted power density averaged over any 1 second interval shall not be greater
+8dBm in any 3 kHz bandwidth.
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10.6 Test Result

EMITEK

Access to the World

Spectrum Detector: PK Test Date : December 16, 2014
Test By: KK Temperature : 28°C
Test Result: PASS Humidity : 55%
Operation Mode: ZIGBEE
Channel Measurement Level Required Limit Result
(dBm) (dBm)
1 -10.78 <8dBm PASS
-12.05 <8dBm PASS
16 -12.59 <8dBm PASS
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11. Antenna Port Emission

11.1 Test Equipment

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

EMI Test Receiver | Rohde & Schwarz ESU 1302.6005.26 | 05/17/2014 105/16/2015

11.2 Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting

Attenuation Auto

RB 100kHz for below 1GHz, 1MHz for Above 1GHz
VB 300kHz for below 1GHz, 3MHz for Above 1GHz
Detector Peak

Trace Max hold

11.3 Test Procedures

The conducted spurious emissions were measured conducted using a spectrum analyzer at low,
Middle, and high channels, The limit was determined by attenuation 20dB of the RF peak

power output.

11.4 Block Diagram of Test setup

EUT EMI Test Receiver

11.5 Test Result

PASS.
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12. Antenna Application

12.1 Antenna Requirement

Standard Requirement

An intentional radiator shall be designed to ensure that no antenna
other than that furnished by the responsible party shall be used
with the device. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of
this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a
standard antenna jack or electrical connector is prohibited. This
FCC CREF Part 15.203 | requirement does not apply to carrier current devices or to devices
operated under the provisions of §15.211, §15.213, §15.217,
§15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as
perimeter protection systems and some field disturbance sensors,
or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna
is employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

12.2 Result

The antenna is connected via an reverse polarity SMA type connection, and the antenna can’t
be replaced by the user, The antenna’s gain is 2dBi and meets the requirement.
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13. Uncertainty

Shenzhen EMTEK Co., Ltd.

EMITEK
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Measurement Uncertainty for a level of Confidence of 95%

Parameter Uncertainty
Radio Frequency +1x10"-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5C
Humidity +3%
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