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TEST CERTIFICATION
Equipment under Test: Mobile phone

Trade Name: Haier
Brand Name: Haier
Model Name: H-US50
FCC ID: SG71007H-U50
Applicant: Qingdao Haier Telecom Co.Ltd
Haier Information Park No.1 Haier Road, Qingdao
Manufacturer: Haier
No. 1, HaierRoad, Hi-tech Zone, Qingdao, 266101, PR.China

Test Standards: 47 CFR Part 15 Subpart C
Test Date(s): July 27,2010- July 31,2010

Test Result: PASS

* We Hereby Certify That:

The equipment under test was tested by Shenzhen Morlab Communications Technology Co., Ltd.
Morlab Laboratory. The test data, data evaluation, test procedures and equipment configurations
shown in this report were made in accordance with the requirement of related FCC rules.

The test results of this report only apply for the tested sample equipment identified above. The test
report shall be invalid without all the signatures of the test engineer, the reviewer and the approver.

Tested by:

Reviewed by: ......... N)\{m ............ " \ LV tyas Y Gsecsaviss
Ni Yong I

O,
Approved by: ... L_gv\ J,\/U'V\ ............... S Drated v 2 Tl S

Shu Luan
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2. GENERAL INFORMATION

2.1 EUT Description

EUT Type....ccooverveenenl Mobile phone
Serial NO....ccvveevrenenn (n.a, marked #1 by test site)
Hardware Version.........: H101
Software Version .........: U50-HO1-S003-LATIN-100709
Modulation Type....................  DSSS, OFDM
Frequency ........ccoceeveeniennne. : 2.412GHz - 2.472GHz (at interval of SMHz)
Power Supply.....ccccevvvveenneen. :  Battery
Brand Name:  Haier
Model No.: H15161
Serial No.: (n.a. marked #1 by test site)

Capacitance: 1500mAh
Rated Voltage: 3.7V
Manufacturer:  Shenzhen XWODA Group Co., Ltd
Manufacturer Address: Tong Fukang Industrial Zone, Shiyan
Town, Baoan District, Shenzhen China
Ancillary Equipments 1........ :  AC Adapter (Charger for Battery)
Brand Name:  Haier
Model Name:  TS21-500550U

Serial No.: (n.a. marked #1 by test site)

Rated Input: ~ 100-240V, 50/60Hz, 150mA

Rated Output: = 5.0V, 550mA

Manufacturer: SHENZHEN TENWEI ELECTRONICS
CO.,.LTD

Manufacturer Address: Building 11, Fuqiao 3rd Industrial Zone,
Qiaotou Village, Fuyong Town, Bao'an District, Shenzhen City,
China

Note 1: The EUT is a GSM Mobile phone; it supports GSM 850MHz, 1900MHz, ISM 2.4GHz
Bluetooth module and Wi-Fi Module, with 802.11b/g interface. Only Wi-Fi Module was
tested in this report.

Note 2: The frequencies allocated is F(MHz)=2412+5*(n-1) (1<=n<=13). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 7 (2442MHz) and 16 (2472MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.

Page 5 of 37



ORLAB

N 4 Report No.: SZ10070125E04

2.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

Test detailed items/section required by FCC rules and results are as below:

No. | Section Description Result
1 15.247(a) Number of Hopping Frequency (n.a)
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(a) Carrier Frequency Separation (n.a)
5 15.247(a) Time of Occupancy (Dwell time) (n.a)
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 15.247(c) Radiated Emission PASS
10 | 15.247(d) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2003.
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2.3 Facilities and Accreditations

2.3.1 Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

2.3.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15 -35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
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3.

3.1

3.11

47 CFR PART 15C REQUIREMENTS

Peak Output Power

Requirement

According to FCC section 15.247(b)(2), for frequency systems using digital modulation in the
2400-2483.5MHz, the Maximum Conducted Output Power limit is 1 Watt.

3.1.2  Test Description

A. Test Setup:

Spectrum Analyzer
Or Power meter

EUT
-
LN
N\
Attenuator

(Wi-Fi Module)

The EUT of the EUT, which is powered by the Battery, is coupled to the Spectrum Analyzer (SA) or a
Power Meter; the RF load attached to the EUT antenna terminal is SOOhm; the path loss as the factor
is calibrated to correct the reading. During the measurement, the EUT 1is set to operate under test
mode transmitting packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Spectrum Analyzer Agilent E7405A US44210471 | 2009.09 lyear
Power Meter Giga-Tronics 8542C 1832005 2009.09 lyear
Attenuator 1 Resnet 20dB (n.a.) (n.a.) (n.a.)
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3.1.3 Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF
output peak power of the Module.

3.1.3.1 8011.b Test mode

A. Test Verdict:

M d Output Peak P Limit
Channel | Frequency (MHz) casured Output Peak Power Sl Verdict
dBm W dBm W
1 2412 14.73 0.030 PASS
7 2442 14.43 0.028 30 PASS
16 2472 14.29 0.027 PASS
3.1.3.2 8011.g Test mode
B. Test Verdict:
M d Output Peak P Limit
Channel | Frequency (MHz) casuted LU T eak Jowet i Verdict
dBm W dBm
1 2412 14.74 0.030 PASS
7 2442 14.69 0.029 30 PASS
16 2472 14.69 0.029 PASS
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3.2 Bandwidth
3.2.1 Definition

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) =100 kHz. In
order to make an accurate measurement, set the span greater than RBW. The 6 dB bandwidth must be
greater than 500 kHz.

3.2.2  Test Description
See section 3.1.2 of this report.
3.2.2.1 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.
3.2.3.1 8011.b Test mode

A. Test Verdict:

DI
20
dBm

Center 2412 GHz
#Res BW 100 kHz
Markes Trace Type
(U] Freq
[0} Freq
24 0] Freq

VBW 100 kHz

10.6 MHz -1.206 dB

Span 40 MHz

Sweep 5.154 ms (401 pts)
X Axis Amplitude
124 GHz 4.027 dBm

2.4068 GHz -1.5 dBm

(Plot A: Channel 1: 2412MHz)

Frequency 6 dB Bandwidth Limits
h | Refer to Plot Result
Channe (MHz) (MHz) efer to Plo (kHz) esu
1 2412 10.6 Plot A =500 PASS
7 2442 10.3 Plot B =500 PASS
13 2472 104 Plot C =500 PASS
B. Test Plot:
W0 Agilenf  11:07:44 Aug 7, 2010 R T
Ez;: dBm Atten 15W2 -1.206 dB
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i Agllent 11:05:17 Aug 7. 2010 R T
Mki2 A 10.3 MHz
Ref 5 dBm Atten 15 dB o -0.614 dB
Peak o £l O
Log
10
dB/
Offst
1
dB
DI
1.6
dBm
Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.4428 GHz 4.4 dBm
2R L] Freq 24372 GHz -1.68 dBm
24 V] Freq 10.3 MHz 0614 0B

|
(Plot B: Channel 7: 2442 MHz)

30 Agilenf  11:03:51 Aug 7, 2010 R T
Mkr2 A 10.4 MHz
Ref 5 dBm Atten 15 dB N 1.033dB
Peak & 1 L O
Log =
10
dB/
Offst
1
dB e
DI
21
dBm
Center 2.472 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.4727 GHz 3.918 dBm
2R (4} Freq 2.4666 GHz 2827 dBm
2A (0] Freq 10.4 MHz 1.033 dB

|
(Plot C: Channel 13: 2472MHz)
3.2.3.2 8011.g Test mode
A. Test Verdict:

Frequency | 6 dB Bandwidth Refer to Plot Limits Result

Channel |\ 117) (MHz) (kHz)

1 2412 16.5 Plot D =500 PASS

7 2442 16.5 Plot E =500 PASS

13 2472 16.5 Plot F =500 PASS

B. Test Plot:
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i Aglent 105619 Aug 7. 2010 R T
Mkr2 A 16.5 MHz
Ref 5 dBm Atten 15 dB -0.11dB
Peak P E
Log
P / |
dB/
Offst Ve
1
dB
DI
a1
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.4179 GHz -1.085 dBm
2R L] Freq 2.4037 GHz -5.709 dBm
24 [} Freq 18.5 MHz 0.11dB

(Plot D: Channel 1: 2412MHz)

30 Agilenf  10:58:14 Aug 7, 2010 R T
Mkr2 & 16.5 MHz
Ref 5 dBm Atten 15 dB -0.032 dB
Peak 25 M&u =z
Log T i
10 N
dB/
Offst »\f-*’ﬂj
1 e
dB
DI
15
dBm
Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.4370 GHz -1.458 dBm
2R m Freq 24337 GHz -6.386 dBm
27 (U] Freq 18.5 MHz -0.032 dB

(Plot E: Channel 7: 2442MHz)

3 Agilenf  11:00:02 Aug 7, 2010 R T
Mkr2 A 16.5 MHz
Ref 5 dBm Atten 15 dB 1.139dB
Peak P _? 3
Log i i
10 /-
dB/
Offst £ -
1
dB
DI
6.9
dBm
Center 2,472 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Markes Trace Type X Axis Amplitude
1 U] Freq 24773 GHz 0.927 dBm
2R m Freq 2.4637 GHz -8.61 dBm
24 (0] Freq 16,5 MHz 1139 0B

(Plot F: Channel 13: 2472MHz)
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3.3 Conducted Spurious Emissions

3.3.1 Requirement

According to FCC section 15.247(c), in any 100kHz 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 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

3.3.2  Test Description
See section 3.1.2 of this report.

3.3.3 Test Result

The EUT operates at hopping-off test mode. The measurement frequency range is from 30MHz to the
10th harmonic of the fundamental frequency. The lowest, middle and highest channels are tested to
verify the spurious emissions.

3.3.3.1 8011.b Test mode
A. Test Verdict:

Frequency Measured  Max. Limit (dBm)
Channel (MHz) Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -41.26 Plot A.1/A.2 14.52 -5.5 PASS
7 2442 -42.04 Plot B.1/B.2 14.2 -5.8 PASS
13 2472 -41.63 Plot C.1/C.2 14.15 -5.9 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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Agilent  11:11:41 Aug 7. 2010 R T s Agllent 11:12:46 Aug 7, 2010 R T
Mkr1 2.413 GHz Mkr2 9.655 GHz
Ref 20 dBm Atten 30 dB 14.52 dBm Ref 0 dBm Atten 10 dB -43.36 dBm
Peak Peak
Log Log
10 10
dB/ dB/ <
Offst Offst o
1 1 ]
dB dB el T P S e
DI DI
5.5 5.5
dBm dBm
I P e B e ————
M1 52 Start 3 GHz Stop 25 GHz
S$3 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Markes Trace Type X Aoxis Amplitude

1 U] Freq 4815GHz -41.28 dBm

2 ] Freq 9,655 GHz -43.38 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

(Plot A.1:  Channel =

1, 30MHz to 25GHz)

- Agilent  11:14:31 Aug 7, 2010 R T i Agilent  11:15:16 Aug 7. 2010 R T
Mkr1 2.443 GHz Mkr2 9.765 GHz
Ref 20 dBm Atten 30 dB 14.2 dBm Ref 0 dBm Atten 10 dB 43.73 dBm
Peak Peak
Log Log
10 10
dB/ dB/ T
Offst Offst o
1 1 1
dB dB el L aara ey T
DI DI
53 5.8
dBm dBm
MWWHWW el
M1 S22 Start 3 GHz Stop 25 GHz
53 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Marker Trace Type X Axis Amplitude

1 V] Freq 4870 GHz -42.04 dBm

2 m Freq 9.765 GHz -43.73 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

(Plot B.1: ~ Channel =

7, 30MHz to 25GHz)

#i Agllent  11:16:52 Aug 7. 2010 R T #i Agllent  11:17:36 Aug 7. 2010 R T
Mkr1 2.473 GHz Mkr2 9.875 GHz
Ref 20 dBm Atten 30 dB 14.15 dBm Ref 0 dBm Atten 10 dB -45.24 dBm
Peak Peak
Log Log
10 10
dB/ dB/ o
Offst Offst 2
1 1 i it
dB B el ey ST PUPSNIUREE S -~
DI DI
5.9 5.9
dBm ' ‘ dBm
T B VT B I
M1 52 Start 3 GHz Stop 25 GHz
53 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Marker Trace Type X Axis Amplitude

1 m Freq 4.980 GHz -41.63 dBm

2 U] Freq 9.875 GHz -45.24 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

|
(Plot C.1:
3.3.3.2 8011.g Test mode
C. Test Verdict:

Channel = 13, 30MHz to 3GHz)
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Measured  Max. Limit (dBm)
Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit

Frequency

Channel (MHz)

1 2412 -42.78 Plot D.1/D.2 14.12 -5.9 PASS

7 2442 -43 Plot E.1/E.2 14.08 -5.9 PASS

13 2472 -42.8 Plot F.1/F.2 13.78 -6.2 PASS

D. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.

5 Agilent 11:23:52 Aug 7. 2010 R T - Agilent  11:24:35 Aug 7, 2010 R T
Mkr1 2.406 GHz Mir2 9.655 GHz
Ref 20 dBm Atten 30 dB 14.12dBm_ Ref0 dBm Atten 10 dB 43.47 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB 1 T e | e N e
DI DI
59 59
dBm " dBm
T A a e

M1 S2 Start 3 GHz Stop 25 GHz
53 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Merker Trace Type X Axis Amplitude
1 m Freq 4815 GHz -42.78 dBm
2 m Freq 9.655 GHz -43.47 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

s |
(Plot D.1:  Channel = 1, 30MHz to 25GHz)

i Agilent  11:21:35 Aug 7. 2010 R T i Agilent  11:22:15 Aug 7. 2010 R T
Mkr1 2.436 GHz Mkr2 9.765 GHz
Ref 20 dBm Atten 30 dB 14.08 dBm Ref0 dBm Atten 10 dB -43 dBm
Peak I Peak
Log ﬁ Log
10 H 10
dB/ dB/
Offst | Offst 2
1 | 1 i
dB T S e IR, e | e e U PP S T
DI l DI
59 59
dBm \ dBm
T e =
M1 s2 Start 3 GHz Stop 25 GHz
53 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 [ Freq 4870 GHz 44,89 dBm
2 m Freq B5.765 GHz -43 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

& _________________________________|
(Plot E.1:  Channel = 7, 30MHz to 25GHz)
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wit Agilent  11:19:36 Aug 7, 2010 R T i Agilent  11:20:17 Aug 7. 2010 R T
Mkr1 2.480 GHz Mkr2 9.875 GHz
Ref 20 dBm Atten 30 dB 13.78 dBm Ref 0 dBm Atten 10 dB -45.15 dBm
Peak N Peak
Log ﬁ Log
10 10
dB/ ” dB/
Offst Il Offst 5 2
1 [ 1 i
dB dB et e [P SN
DI / \ DI
£2 f \ 62
dBm dBm
T L i it
M1 52 Start 3 GHz Stop 25 GHz
S$3 FC #Res BW 3 MHz VBW 3 MHz Sweep 220 ms (401 pts)
Markes Trace Type X Aoxis Amplitude
1 U] Freq 4.980 GHz -42.8 dBm
2 ] Freq 9.875 GHz -25.15 dBm
Start 30 MHz Stop 3 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 4.95 ms (401 pts)

(Plot F.1: ~ Channel = 13, 30MHz to 25Gz)
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3.4 Power spectral density (PSD)

3.4.1 Requirement

According to FCC section 15.247(d), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a peak
power spectral density measurement is required. If an average output power is measured, then an
average power spectral density measurement should be used.

3.4.2  Test Description
See section 3.1.2 of this report.
3.4.3 Test Result

The lowest, middle and highest channels are tested to verify the band edge emissions.
3.43.1 8011.b Test mode
A. Test Verdict:

Spectral power density (dBm/MHz)

Channel: 1 Channel: 7 Channel: 13
Frequency, 2412MHz Frequency, 2442MHz Frequency, 2472MHz

Test Result | Test plot | Test Result | Test plot | Test Result | Test plot

-14.73 Plot A -13.93 Plot B -14.66 Plot C

Measurement uncertainty: =+ 1.3dB

Test Plot:
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i Agllent  13:38:08 Aug 7. 2010 R T
Mkr1 2.41171875 GHz
Ref 20 dBm Atten 30 dB -14.73 dBm
#Avg
Log
10
dB/ -
Offst WWMM—*AWW AN fem P Tty -
1
dB
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz Sweep 339.5 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freg 241171875 GHz -14.73 dBm

|
(Plot A: Channel = 1)

i Agllent  13:39:35 Aug 7. 2010 R T
Mkr1 2.44217625 GHz
Ref 20 dBm Atten 30 dB -13.93 dBm
#Avg
Log
10
B/ &
Offst rsese ot s emei ottt o PN W
1
dB
Center 2.442 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz Sweep 339.5 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freg 244217625 GHz -13.93 dBm

|
(Plot B: Channel = 7)

- Agllent 13:41:35 Aug 7. 2010 R T
Mkr1 2.47169625 GHz
Ref 20 dBm Atten 30 dB -14.66 dBm
#Avg
Log
10
dB/ >
ol R U RN AU S ]
1
dB
Center 2.472 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz Sweep 339.5 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 247169625 GHz 14.68 dBm

|
(Plot C: Channel = 13)
3.4.3.2 8011.g Test mode
B. Test Verdict:
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Spectral power density (dBm)

Channel: 1
Frequency, 2412MHz

Frequency, 2442MHz

Channel: 7

Channel: 13
Frequency, 2472MHz

Test Plot:

Test Result | Test plot | Test Result | Test plot | Test Result | Test plot
-18.42 Plot D -18.02 Plot E -18.84 Plot F
Measurement uncertainty: =+ 1.3dB

i Agllent  13:36:17 Aug 7. 2010 R T
Mkr1 2.41636750 GHz
Ref 20 dBm Atten 30 dB -18.42 dBm
#Avg
Log
10
dB/
Offst
1
dB
Center 2.416 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz imiweep 339.5 ms (401 pts)

(Plot D: Channel = 1)

- Agllent  13:33:00 Aug 7. 2010 R T
Mkr1 2.44823000 GHz

Ref 20 dBm Atten 30 dB -18.02 dBm
#Avg
Log
10
dB/ 3
Offst
1 T I 2 A |
dB
Center 2.448 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz Sweep 339.5 ms (401 pts)

Marker Trace Type X Axis Amplitude

1 m Freq 244823000 GHz 18.02 dBm

(Plot E: ~ Channel = 7)
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& Agilent  13:32:43 Aug 7. 2010 R T
Mkr1 2.47730875 GHz
Ref 20 dBm Atten 30 dB -18.84 dBm
#Avg
Log
10
dBi T
Offst WWWWW
1
dB
Center 2.477 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 3 kHz Sweep 339.5 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 247730875 GHz -18.84 dBm

|
(Plot F: Channel = 13)
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3.5 Band Edge

3.5.1 Requirement

According to FCC section 15.247(c), in any 100kHz 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 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

3.5.2  Test Description

A. Test Setup

Communication
Antenna

Test Antenna

|

Turn Table

IO,
DTN

— Service Receiver — Preamplifier
Supplier

The Module of the EUT is powered by the Battery charged with the AC Adapter. The Module is
located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as
factors are calculated to correct the reading.

For the Test Antenna:

Test Antenna is 3m away from the EUT. Test Antenna height is varied from Im to 4m above the
ground to determine the maximum value of the field strength..

C. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2008.9 lyear
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2008.8 2year
Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2008.8 lyear

3.5.3 Test Result

The EUT operates at hopping-off test mode. The lowest and highest channels are tested to verify the
band edge emissions.

3.5.3.1 8011.b Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:.

Max. Emission in the
F Limit (dBuV/
Channel r(el\c}[l;(le;l)cy Restricted Bands (dBpuV/m) imit (dBuV/m) Verdict
PK AV PK AV
1 2402 40.05 -- 74 54 PASS
13 2480 44.13 -- 74 54 PASS
B. Test Plot:
i Agilent  13:57:46 Aug 7, 2010 R T
i 4
510 /
dBuV i
Lot e WWJ o V\MN/

#Res BW 100 kHz BVBW 100 kHz Sweep 5.154 ms {401 pts)

(Plot Al:  Channel =1 PEAK)
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& Agilent  14:00:44 Aug 7, 2010 R T

Mkr1 2.4853 GHz
Ref 100 dBuV Atten 5 dB 44.13 dBuV
#Peak
Log

10 W%W

dB/
Offst

23

dB \\
DI L
540

dBuv |

M1 S2
83 FC

Center 2.483 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)

(Plot A2:  Channel =2 PEAK)

3.5.3.2 8011.g Test mode

The lowest and highest channels are tested to verify the band edge emissions.

C. Test Verdict:.

Max. Emission in the
F ) Limit (dBuV/ )
Channel r(el\c/lllgg)cy Restricted Bands (dBpuV/m) imit (dByV/m) Verdict
PK AV PK AV
11 2402 43.51 - 74 54 PASS
26 2480 51.25 -- 74 54 PASS
D. Test Plot:

& Agilent  14:13:13 Aug 7, 2010 R T

é‘%ﬂ -

s /

L /

r]B.uV . i vw/“f"

e . M\JWW

#Ras BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)

(Plot Al:  Channel =1 PEAK)
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& Agilent  14:18:55 Aug 7, 2010 R T
Mkr1 2.4838 GHz
Ref 100 dBpV Atten 5 dB 51.25 dBpV
#Peak
Log
10
dB/
Offst
2.8
dB
1]
54.0 1
" W
M1 52 M%w
83 FC
Center 2.483 GHz Span 40 MHz
#Ras BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
No Peak Found

(Plot A2:  Channel =2 PEAK)
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3.6 Conducted Emission

3.6.1 Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a 5S0uH/50€Q2 line impedance stabilization network (LISN).

Frequency range (MHz) Confiucted Limit (dBupV)
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

3.6.2  Test Description

A. Test Setup:

___________________ ! Communication
< > Antenna

£ i

. )
/?\ Pulse Limiter
<80cm > ! LISN r%\
: Receiver
! —0 O—
\/

Service /

Supplier

The EUT of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. The factors of the site are calibrated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wi-Fi Service Supplier (SS) via a Common
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Antenna.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2009.09 lyear
LISN Schwarzbeck | NSLK 8127 812744 2009.09 lyear
Pulse Limiter (20dB) | Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

3.6.3 Test Result

The maximum conducted interference is searched using Peak (PK), Quasi-peak (QP) and Average
(AV) detectors; the emission levels more than the AV and QP limits, and that have narrow margins
from the AV and QP limits will be re-measured with AV and QP detectors. Tests for both L phase and
N phase lines of the power mains connected to the EUT are performed. Refer to recorded points and
plots below.

3.6.3.1 Test mode (WI-FI)

A. Test setup: The EUT configuration of the emission tests is EUT + T-Flash card + Charger +
Wireless Router.

B. Test Plots:
Quasi-Peak Limit Line =—————
sepifNo T Frequenc PeakA P=L-imit V-Limit Quasi=P Avera=P Result Avera-Peak- Limit-L-ine
299 K 51.56 DBuU 60.26 50.26 48.53 37.34 Pass Max Hold Peak Line
2 389 K 47.76 DBuU 58.09 48.09 43.37 30.72 Pass Suspicious PeakQ
. 3 866 46.86. DBU 56.00. 46.00 39.84 29.28 Pass Uasi Peako
PB4 105M  49.77 DBU 56.00 46.00 42.09 31.64 Pass < e
5 149 M 46.32 DBU 56.00 46.00 40.56 28.77 Pass Avera PeakO
6 463 M 46.14 DBuU 56.00 46.00 38.00 27.81 Pass
65DBNL ]
OB
S5DBm_
1
A "
50DBuV Z’\
e} 2 )
AN, o
N A 1
D U
SNV AL A b )
o
A INE W W VW(L
“ \ |
W W |

30DBI o ° IR
1 M 3M aM O 5M  6M 7M 8M 9M 10M 20M 30M

35DBG \ o] ' 14 W
-
o M“L WMMHMW%MMVMWWM

150K 200K 300K 400K 500K 600K 700K800K00K]

Z|

(Plot A: L Phase)
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Quasi-Peak Limit Line

7iiNg T Frequenc P-Limit t Avera-Peak-Limit L:ine
1 389 K 58.09 Max Hold Peak Line
Suspicious Peak
70DBuV Quasi Peak
Avera Peak
\
(xsm\
60DBuV
SSDBNL
50DBuV
A
45DBuV / \

41)@

O

=S

L
W

T5DB
30DBIV |
50K 200K 500K 600K 700KS00KI00KN 7M 8M OM 10M

(Plot B: N Phase)
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3.7 Radiated Emission

3.7.1 Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (WV/m) Measurement Distance (m)
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

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this part,
including emission measurements below 1000MHz, there also is a limit on the radio frequency
emissions, as measured using instrumentation with a peak detector function, corresponding to 20dB
above the maximum permitted average limit for the frequency being investigated unless a different
peak emission limit is otherwise specified in the rules.

3.7.2  Test Description

A. Test Setup:
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Communication
Antenna

Test Antenna

|

Turn Table

IO,
DTN

— Service Receiver —— Preamplifier
Supplier

The EUT of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. The Module is located in a 3m Semi-Anechoic Chamber; the antenna
factors, cable loss and so on of the site as factors are calculated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wireless Router via a Common Antenna,
and is set to operate under hopping-on test mode.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2009.09 | lyear
Receiver Agilent E7405A US44210471 | 2009.09 lyear
Semi-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2009.09 | 2year
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2009.09 | lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2009.09 lyear
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3.7.3 Test Result

3.7.3.1 8011.b Test mode

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors.

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency | Fundamental Emission (dBuV/m) Antegna ‘ Refer to Plot
(MHz) PK AV Polarization
1 2412 78.99 74.03 Horizontal Plot A.2
90.47 84.15 Vertical Plot A.3
7 2447 80.38 74.96 Horl.zontal Plot B.2
91.94 85.42 Vertical Plot B.3
13 2472 79.13 72.42 Horl‘zontal Plot C.2
91.22 83.79 Vertical Plot C.3
The Radiated Emissions Fall in the Restricted Bands
Max. Emission in the
F Ant Limit (dBuV/
Channel | - aueney . er.ma . Restricted Bands (dBuV/m) imit (dBpV/m) Verdict
(MHz) Polarization
PK AV PK AV
1 2412 Vert}cal - - 74 54 PASS
Horizontal —— — 74 54 PASS
7 2442 Vert'lcal -— - 74 54 PASS
Horizontal - - 74 54 PASS
13 2472 Vert}cal — — 74 54 PASS
Horizontal - - 74 54 PASS

Also refer to following plots for the emissions falling in the restricted bands.

B. Test Plot for the Whole Measurement Frequency Range:

Plots for Channel = 1
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VN
No Frequency PeakAp  QP-Limit  AV-Limit  Quasi-| Avera-P Result
1 1523M 68,68 DBuV: 85.00 - - - .
WK
eieny
\\\
I~
\\
~—
A
il e
i
A kA A T i
PMON
(Plot A.1: 9kHz to 30MHz)
Limit Lir
No Freque PeakAmp Lmt lax Hold Peak Lin
2411 7899 DBUV  54.00 Peakl
B 2011 3453 DBU! 46.00

3G 5G 6G 7G 8G 9G10G

(Plot A.2: Antenna Horizontal, 30MHz to 25GHz)

No Frequency PeakAmp L

Limit Lir
mt Hold Peak Lir
2413, 90,47 DBUV 54.00 Peakl
16. 34,29 DBuV 46.00

" | i
w%wwr
T GOV SN ToonT 200N 300V 4000 SO0VEOOM 00N

3G 5G 6G 7G 8G9G10G

(Plot A.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel =7
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NS
No Frequency PeakAp  QP-Limit AV-Limit  Quasi-f Avera-P Result
1 7.69M 63.23 DBU 85.00 - - - -
e 2 15:30-M—68.06. DI
WSM 70.31 DBU 85.00
H0DBuV \
~
S~
~
OB \
G ~
~
~
IvEn
N
i
i
N A~ g B o
IoE
KIOK 0K 50K GOKTOISORDKIOK 00K 400K 500 5 ™ N aM SV 6V TMSNIMON
(Plot B.1: ~ 9kHz to 30MHz)
9SDBY
Limit Lir
No Frequenc PeakAmp Lmt lold Peak Lir
2443, 8038 DBUV  54.00 Peak
DB 16. 34,48 DBUV 46.00
3P
S
33D |
T
Vi 1 WWV MM\‘
| M LA WA
33D ‘ L
3D MW
mll b
SOM40M S0M GOM  SOM _T00M 200 300M 400N S00NG00M_ S00M 1G G356 6G TG 5G9GIG

(Plot B.2: Antenna Horizontal, 30MHz to 25GHz)

Limit Lir
No Frequenc PeakAmp Lmt Hold Peak Lir
2441 91.94 DBuvV 54.00 Peakl
RS0 16. 34,67 DBuvV 46.00
TR I WM %
;v«w L
\\ A | [ \J.A)Mw

15DBa v WWWW
30M 40M  50M 60M 80M  100M 200M 300M  400M S00MG0OM  S00M 1G 2G 3C 4G 5G 6G 7G 8G9G10G

(Plot B.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 13
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i

No Frequency PeakAp  QP-Limit AV-Limit  Quasi-f Avera-P Result

1 7.73M 61.68 DBU 85.00 - - - -
S 1827 M 74.D) 0o
26.66 M 73.32 DBU 85.00
RO ~
~—
S~
T \
505 NG
~
N
~
IR 3
R
I J’WM
[ 1
it e
DB
— A Aol f

A

KIOK K 30K 40K SOK GOKTOKSORORDOK 00K 300K 400K 501 8 ™ M4V SM 6M 7MSNMON
(Plot C.1: 9kHz to 30MHz)
)SDBu

Limit Lir
No Frequenc PeakAmp Lmt lax Hold Peak Lir
2473, 7913DBUV  54.00 Peakl
85DBu 12, 34,39 DBUV 46.00

‘ ol
A \ MM‘NWW W’."M ud

30M  40M 50M GOM _ S0M _100M 200M 300M_400M S00MG0OM _S00M 1G G 3G 4G 3G 6G 7G 8G9GI0G

(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)

Limit Lir
No Frequency PeakAmp Lt Hold Peak Lir
2473, 9122DBW 5400 Peak
Y816, 3403DBWV " 46.00
S
i
S |

- | e, \,
fiwg ™

i

| [T
15DBu? s WWMWMWW
SOV 0M SOM G0MSOM 00V 200N 300V 400V SO0VEOOM 800N G < 3G 4G 56 66 7 5G9GI0G G306 2

(Plot C.3: Antenna Vertical, 30MHz to 25GHz)
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3.7.3.2 8011.g Test mode

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors.

C. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency | Fundamental Emission (dBuV/m) Anter'ma ' Refer to Plot
(MHz) PK AV Polarization

1 2412 71.89 65.47 Horizontal Plot A.3
84.71 79.26 Vertical Plot A.5

7 2442 71.80 64.87 Horl'zontal Plot B.3
86.64 76.35 Vertical Plot B.5

16 2472 87.58 78.25 Horl.zontal Plot C.3
87.58 77.32 Vertical Plot C.5

The Radiated Emissions Fall in the Restricted Bands
Max. Emission in the
F Ant Limit (dBuV/
Channel | aueney " er.ma. Restricted Bands (dBuV/m) imit (dBuV/m) Verdict
(MHz) Polarization
PK AV PK AV

1 2412 Vert'lcal — — 74 54 PASS
Horizontal - - 74 54 PASS

7 447 Vert.10a1 - - 74 54 PASS
Horizontal —— — 74 54 PASS

16 a7 Vert.lcal - - 74 54 PASS
Horizontal - - 74 54 PASS

Also refer to following plots for the emissions falling in the restricted bands.

D. Test Plot for the Whole Measurement Frequency Range:

Plots for Channel = 1
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S00B
No Frequency PeakAp  QP-
1 2118M 59.66 DBuV:

o=
RE

it AV-Limit  Quasi-f Avera-P Result
0 - - - -

'l
i
NSNS W U TRVRYINELEL
o
GKIOK K 30K 0K 50K ORTOISORDEDIK 0K 300K 400K 50 o TN AN SM GM7MEMPMOM 00 30V

(Plot A.1: 9kHz to 30MHz)

GO Limit Lir
No Freque PeakAmp Lmt lax Hold Peak Li
2417. 7189DBUWV  54.00 PeakO
i 16. 33,68 DBUV. 46.00
1
D
GOD

_ : Wﬂw il o, |

TODBGY 1 »

(Plot A.2: Antenna Horizontal, 30MHz to 25GHz)

S0DBLY Limit Line
No Frequency PeakAmp Lmt 1 ax Hold Peak Lir
2417. 84,71 DBUV 54.00 PeakQ
20. 33,80 DBuUV. 46.00
i
oD
i

g, A A

M 40M SOM G0M  SOM T00M 200M 300M 400M SOOMB0OM _S00M 1G G e G 5G 6G 7G 8G9GI0G

(Plot A.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 7
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No Frequency PeakAp  QP-
1 2154M 5951 DBuvV

@
HE

it AV-Limit  Quasi-f Avera-P Result
00 - . - -

N (W N

KIOK 0K 30K 40K 50K 60K70KSORDKOOK 200K 300K 400K 500 5 ™ M 4M5M 6M MSVDMOM

(Plot B.1: 9kHz to 30MHz)

TUVEn Limit Lir

No Frequenc PeakAmp L lax Hold Peak Lir
DBW 54, PeakO
DBu! 46.

o®
883

16, 34

LN

TGDB

30M  40M 50M GOM _ 80M_100M 200M 300M_400M S00MG0OM _S00M 1G G 3G 4G 3G 6G 7G 8G9GI0G

(Plot B.2: Antenna Horizontal, 30MHz to 25GHz)

OB Limit Lir

No Frequency PeakAmp Lt Hold Peak Lir
2447, 8664 DBUV  54.00 PeakO
16. 3407 DBUV. 46,00
0
i
G

=

e
\/ Ml‘m.. L W

oD WS e

OM_ 40M S0M GOM  SOM 100M 200M  300M 400M S00NMG00M _ S00M 1G G 3G 4G 5G 6G 7G 8G9GI10G 3G 20G 2%

(Plot B.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 13
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3D
No Frequency PeakAp  QP-Limit AV-Limit  Quasi-f Avera-P Result
1 21.89M 59.40DBuvV 85.00 - - - -
WK
TBODEY ~
™~
\\
~
T \
i NG
~
~
i
1
IV
— MWWMW
— i
Evy W et
N ] frrng, byt
IS
KIOK K 30K 40K SOK GOKTOKSORORDOK 200K 300K 400K 50X 8 ™ M4V SM 6N MSNPMON
(Plot C.1: 9kHz to 30MHz)
)SDBL
Limit Lir
No Frequenc PeakAmp Lmt lax Hold Peak Lir
2465. 8758 DBUV  54.00 Peak
85DBu 16. 33,93 DBUV 46.00
3B
S
| |
i3 |
N
e ’ W 'y w‘w
ol
I h I

T n
3B\ [ \\,\F u\/d VWW

30M  40M 50M GOM __80M_100M 200M 300M_400M S00MG0OM _S00M 1G G 3G 4G 3G 6G 7G 8G9GI0G

(Plot C.2: Antenna Horizontal, 30MHz to 25GHz)

Limit Lir
No Frequency PeakAmp Lt | Hold Peak Lir
2465. 8758 DBUV  54.00 Peak
Y816, 3436 DBUV " 46.00
S
i

) R AN
W e

OM_ 40M S0M GOM  SOM 100M 200M  300M 400M S00NMG00M _ S00M 1G G 3G 4G 5G 6G 7G 8G9GI10G

(Plot C.3: Antenna Vertical, 30MHz to 25GHz)

** END OF REPORT **
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