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T Agilent Spectrum Analyzer - Swapt SA @@@
g | SEMSE:INT| ALIGHAUTO  |10:36:54 AMJan 21, 2013 Peak Search
Marker 1 2.461995500000 GHz . Avg Type: Log-Pwr
Input: RF PNO: Far () 1rig:FreeRun Avg|Hold: 21100
IFGain:Low Atten: 30 dB

Next Peak

Mkr1 2.461 995 5 GHz
Ref 20.00 dBm 7 7 " 15515 dBm

Next Right

Next Left

Marker Delta

Mkr—CF

MKr—RefLvl

Center 2.4620015 GHz - ' ' " Span 300.0 kHz
#VBW 3.0 kHz #Sweep 100 s (1001 pts)
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2.1.4 Band - edge

Procedure:

The bandwidth at 20dB down from the highest inband spectral density is measured with a

spectrum analyzer connected to the antenna terminal, while EUT is operating in transmission
mode at the appropriate frequencies.

After the trace being stable, Use the marker-to-peak function to measure 20 dB down both
sides of the intentional emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels

RBW = 100 kHz VBW = 100 kHz
Span = 50 MHz Detector function = peak
Trace = max hold Sweep = auto

Measurement Data: Complies

- All conducted emission in any 100 kHz bandwidth outside of the spread spectrum band

was at least 20dB lower than the highest inband spectral density. Therefore the applying
equipment meets the requirement.

Minimum Standard: > 20 dBc

See next pages for actual measured spectrum plots.
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802.11b Band-edge Measurements

T Agilent Spectrum Analyzer - Swapt SA
SEMSE:INT]

[SET

ALIGHMAUTO

Display Line -12.78 dBm

Input: RF Trig: Free Run

PNO: Fast
™ Atten: 30 dB

IFGain:Low

Ref 20.00 dBm

Center 2.40000 GHz
#VBW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:> 100/100

Annotation»

Mkr1 2.411 90 GHz
7.217 dBm

Graticule

DisplayLine
-12.78 dBm
Off

System
Display»
Settings

" Span 50.00 MHz
Sweep 6.07 ms (1001 pts)

T Agilent Spectrum Analyzer - Swapt SA
| SEMSE IMT|

EEX
ALIGHMAUTO |10:01:20 AMJan 21, 2013

Display Line -12.23 dBm

Input: RF Trig: Free Run

PNO: Fast
™ Atten: 30 dB

IFGain:Low

Ref 20.00 dBm

1

#VYBW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:> 100/100

Mkr1 2.462 00 GHz Annotation»>

(Chbbatal
| Title»

R
Graticule
|(On Off

]
DisplayLine

-12.23 dBm
Off

System
Display»
Settings

Sweep 6.07 ms (1001 pts)
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Band - edge (at 20 dB blow) - Low channel(802.11b)
= 30 MHz ~ 10" harmonic

Frequ

T Agilent Spectrum Analyzer - Swapt SA

Input: RF

Peak Table
Frequency (GHz)

dBm

SENSEINT|

ALIGHMAUTO |10:49:18 AMJan 21, 2013

Avg Type: Log-Pwr

Trig: Free Run

PNO: Fast
™ Atten: 20 dB

IFGain:Low

Ref Offset 0.2 dB
Ref 10.00 dBm

#Res BW 100 kHz #VBW 100 kHz

Avg|Hold: 271100

Mkr1 2.402 GHZ
7.364 dBm

Stop 25.00 GHz
Sweep 3.015 (1001 pts)

[FEE

Save State

Register 1
Last:1/8/2013
10:46:32 AM

Register 2
Last:12/20/2012
9:26:15 AM

Register 3
Last:11/9/2012
10:15:37 AM

Register 4
Last:11/9/2012
10:21:21 AM

Register 5
Last:11/19/2012
3:13:01 PM

Register 6
Last:11119/2012
3:17:48 PM

ToFile ...

Band - edge (at 20 dB blow) - Mid channel(802.11b)
= 30 MHz ~ 10" harmonic 7

Frec
T Agilent Spectrum Analyzer - Swapt SA

Display Line -12.28 dBm

Input: RF

Peak Table
Frequency (GHz) dBm

1.23 00

=

W - U s W =

SENSEINT|

ALIGHMAUTO

Avg Type: Log-Pwr

Trig: Free Run

PNO: Fast
™ Atten: 20 dB

IFGain:Low

Ref Offset 0.2 dB
Ref 10.00 dBm

Avg|Hold: 141100

Mkr1 2.427 GHZ
7.719 dBm

GHz

Stop 25.
Sweep 3.01s (1001 pts)

I9
(o]
=]

e

Display

Annotation»

Title»

Graticule

DisplayLine
-12.28 dBm
Off

System

Display»
Settings

STATUS
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Peak Table

= 30 MHz ~ 10* harmonic

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 121100

Input: RF PNO: Fast () 1nig:Free Run
IFGain:Low Atten: 20 dB

s | #ReES BW 100 kHz_#VBW 100 kHz

IMSG

Ref Offset 0.9 dB Mkr1 2.452 GHz
Frequency (GHz) dBm .

iv  Ref 10.00 dBm 6.207 dBm

|9
(o]
=]

Band - edge (at 20 dB blow) - High channel(802.11b)

EEX

Display

Annotation»

Title»

Graticule

DisplayLine
-13.79 dBm

Stop 25.00 GHz
Sweep 3.01s (1001 pts)

STATUS

| lon Off

System

Display»
Settins
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802.11g Band-edge Measurements

T Agilent Spectrum Analyzer - Swapt SA
SEMSE:INT]

[SET

ALIGHMAUTO

T
Display Line -17.31 dBm )
Input: RF PNO: Fast () Ttig:FreeRun

IFGain:Low Atten: 30 dB

Ref 20.00 dBm

Center 2.40000 GHz
#VBW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:> 100/100

Mkr1 2.413 25 GHz Annotation»>

2.688 dBm

Graticule

DisplayLine
-17.31 dBm
Off

System
Display»
Settings

" Span 50.00 MHz
Sweep 6.07 ms (1001 pts)

T Agilent Spectrum Analyzer - Swapt SA
| SEMSE IMT|

e

ALIGHMAUTO |10:02:45 AMJan 21, 2013

T
Display Line -17.32 dBm )
Input: RF PNO: Fast () 1ng:Free Run

IFGain:Low Atten: 30 dB

Ref 20.00 dBm

i

#VYBW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:> 100100
Mkr1 2.463 27 GHz Annotation»>
2.680 dBm

Title»

Graticule

l{|on Off
[
DisplayLine
-17.32 dBm
Off

System
Display»
Settings

" Span 70.
Sweep 2.47 ms (1001 pts)
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Peak Table

Band - edge (at 20 dB blow) - Low channel(802.11g)

= 30 MHz ~ 10* harmonic

SEMSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold: 161100

|10:42:56 AM

Trig: Free Run

Input: RF
Atten: 20 dB

PNO: Fast ()
IFGain:Low

Mkr1 2.427 GHZ

[SET

Display

Annotation»

Frequency (GHz)

dBm

Ref Offset 0.2 dB

Ref 10.00 dBm

1.853 dBm

| Title»
—
Graticule

On Off
[

T DisplayLine

-18.16 dBm
Off

System
Display»
Settings

Stop 25.00 GHZ|
Sweep 3.01s (1001 pts)

STATUS

Band - edge (at 20 dB blow) - Mid channel(802.11g)
= 30 MHz ~ 10" harmonic

e

SENSEINT|

ALIGHMAUTO

Trig: Free Run

Input: RF
Atten: 20 dB

PNO: Fast ()
IFGain:Low

Peak Table

Ref Offset 0.2 dB

Frequency (GHz) dBm Ref 10.00 dBm

1.23

Avg Type: Log-Pwr
Avg|Hold: 121100

Mkr1 2.427 GHZ
2.615 dBm

Stop 25.00 GHZ|
Sweep 3.01s (1001 pts)

IMSG

STATUS

Display

Annotation»
R

Title»

Graticule
Off

DisplayLine
-17.39 dBm
Off

System

Display»
Settings
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Band - edge (at 20 dB blow) - High channel(802.11g)
= 30 MHz ~ 10" harmonic

EEX
ALIGHMAUTO

Avg Type: Log-Pwr Display
Avg|Hold: 19/100

Input: RF PNO: Fast () 1nig:Free Run
IFGain:Low Atten: 20 dB

Annotation»
Peak Table - Mkr1 2.452 GHz
Frequency (GHz) dBm .

iv  Ref 10.00 dBm 2.434 dBm
2.45 ; X 2 ’ . . : B

Title»

Graticule

|9
(o]
=]

DisplayLine
-17.57 dBm
| |on Off

System

Display»
Settins

Stop 25.00 GHz
Sweep 3.01s (1001 pts)

STATUS

| —r— YT L VR
IMSG
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802.11n Band-edge Measurements

T Agilent Spectrum Analyzer - Swapt SA @@@
T SEMSE:INT| ALIGN AUTO Displa
Display Line -16.71 dBm . Avg Type: Log-Pur play
Input: RF PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

Mkr1 2.413 25 GHz Annotation»>
Ref 20.00 dBm ) , _, v ) 3.293 dBm

Graticule

DisplayLine
-16.71 dBm
Off

System
Display»
Settings

Center 2.40000 GHz ' ' ' " Span 50.00 MHz
#VBW 100 kHz Sweep 6.07 ms (1001 pts)

SEMSE:INT| ALIGHAUTO  |10:03:52 AMJan 21, 2013 .
Avg Type: Log-Pwr Display
PNO: Fast () Trig: Free Run Avg|Hold:> 100100
IFGain:Low Atten: 30 dB

Input: RF

Mkr1 2.463 27 GHz Annotation»>
3.178 dBm —

| Title»
R
Graticule
Off

J—
DisplayLine

-16.82 dBm
Off

System
Display»
Settings

" Span 70.
#VBW 100 kHz Sweep 2.47 ms (1001 pts)
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Peak Table

Band - edge (at 20 dB blow) - Low channel(802.11n)

= 30 MHz ~ 10* harmonic

SEMSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold: 19/100

|10:41:48 AM

Trig: Free Run

Input: RF
Atten: 20 dB

PNO: Fast ()
IFGain:Low

Mkr1 2.402 GHZ

[SET

Display

Annotation»

Frequency (GHz)

dBm

Ref Offset 0.2 dB

Ref 10.00 dBm

3.660 dBm

| Title»
—
Graticule

On Off
[

T DisplayLine

-16.34 dBm
Off

System
Display»

Settings

Stop 25.00 GHZ|
Sweep 3.01s (1001 pts)

STATUS

Band - edge (at 20 dB blow) - Mid channel(802.11n)
= 30 MHz ~ 10" harmonic

e

SENSEINT|

ALIGHMAUTO

Trig: Free Run

Input: RF
Atten: 20 dB

PNO: Fast ()
IFGain:Low

Peak Table

Ref Offset 0.2 dB
Ref 10.00 dBm

7’1

Frequency (GHz) dBm

1.23

Avg Type: Log-Pwr
Avg|Hold: 171100

Mkr1 2.427 GHZ
4.034 dBm

Stop 25.00 GHZ|
Sweep 3.01s (1001 pts)

I9
(o]
=]

IMSG

STATUS

Display

Annotation»

Title»

Graticule

DisplayLine
-15.97 dBm
Off

System

Display»
Settings
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Peak Table

= 30 MHz ~ 10* harmonic

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 201100

Input: RF PNO: Fast () 11ig:Free Run
IFGain:Low Atten: 20 dB

s | #ReES BW 100 kHz_#VBW 100 kHz

IMSG

Ref Offset 0.9 dB Mkr1 2.452 GHz
Frequency (GHz) dBm .

iv  Ref 10.00 dBm 3.178 dBm

|9
(o]
=]

Band - edge (at 20 dB blow) - High channel(802.11n)

EEX

Display

Annotation»

Title»

Graticule

DisplayLine
-16.84 dBm

Stop 25.00 GHz
Sweep 3.01s (1001 pts)

STATUS

| lon Off

System

Display»
Settins

Test Report No.: CTK-2013-00175

Date: February 06, 2013

Page 41 of 59

This Report shall not be reproduced except in full without the written approval of CTK

Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)



CTK Co., Ltd.
386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea
Tel: +82-31-339-9970 Fax: +82-31-339-9855
www.e-ctk.com

Gk

CTK Co., Ltd.

2.1.5 Field Strength of Emissions(TX Mode)

Test Location
D] 10 m SAC (test distance : [] 10 m, XI 3 m)
XI 3 m SAC (test distance : 3 m)

Test Procedures

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
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.

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

The spectrum analyzer is set to:

Frequency Range = 9 kHz ~ 25 GHz (2.4 GHz 10 harmonic)

RBW = 1 MHz for f = 1 GHz, 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz
VBW = RBW

Sweep = auto

Limit
- 15.209(a)
Frequency(MHz) Field Strength Field Strength .Deasurement
uV/m@3m dBuV/m@3m Distance (meters)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705-30 30 - 30
30-88 100** 40 3
88-216 150%** 43.5 3
216-960 200** 46 3
Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72MHz,
76-88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency
bands is permitted under other sections of this Part, e.g.15.231 and 15.241.

Note :

1) For above 1 GHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using
instrumentation with a peak detector function, corresponding to 20 dB above the
maximum permitted average limit.

2) For above 1 GHz, limit field strength of harmonics : 54 dBuV/m@3m (AV) and
74 dBuV/m@3m (PK)
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Test Setup:
1) For field strength of emissions from 9 kHz to 30 MHz

Turn Table+

;.‘v.

= 8§0cm l'all

ORI
DODODDNNDDNNNN &

Test Antenna Receiver+ Preamplifier+

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

L
-y

<lm . . 4dm=>=

Tum Table+«

OO
P

Receivere Preamplifier+
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3) For field strength of emissions above 1 GHz

Test Antenna+

iy
<Im ... 4m >+,
Tum Table+ - g {
/ ’ y
< s 5 E
]
] “
- Receiver+ Preamplifier+
Test Results
1) 9 kHz to 30 MHz
EUT Wi-Fi module Measurement Detail
Model EBX1523P001 Frequency Range 9 kHz - 30 MHz
Test mode | 802.11b(Worst Case) Detector function Quasi-Peak
The requirements are:
X Complies
Frequency Measured Data Margin
(MHz) (dBuV/m) (dB) Remark
- - - See note
Note :

The amplitude of spurious emissions that are attenuated by more than 20 dB below
the permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB)
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2) 30 MHz to 1 GHz

Test mode : 802.11b

EUT Wi-Fi module Measurement Detail
Model EBX1523P001 Frequency Range Below 1000MHz
Mode 802.11b(Worst Case) Detector function Quasi-Peak

The requirements are:

X] Complies
Frequenc Measured Data Margin
N Y 9 Remark
(MHZz) (dBuV/m) (dB)
32.183 39.4 6.6 Quasi-peak
Test Data
<<CTK Co. Ltd.>>
Model Mame IModel Type
Manufacturer @
Mode :
[dB(uv/m)]
B —r T ; I T A N
F i R T R i i i R T R Limit(QP)
r : P ' ; ; Cor o <GE_WLAN MODULE>
50 . — T T ; ; — Spectrum(H,PK)
i : R ; i i . — Spectrum(V,PK)
i ! ! oo | : : [ —=— Suspected [tem(H)
L 1 1 1 [ rl— 1 1 1 1 1 [ SJSDECtEd HE—'I’HIV.}
40 ; otk T ; ; — —&— Final ltem(H,QP)
L | P i i L T R R " Final ltem(V,QP)
3 o F 1y i L g L Uil
g AN TR H | 1
iy r ‘
i
30,00 50.00 100,00 500.00 1000.00
Frequancy [MHz]
Final Result
Mo, Freguency (P) Reading c.f Resul t Limit Margin Height Angle
0P P 0P
[MHz ] [aB(uv)] [dB(1/m)}] [dB(uV/m)] [dB(uV/m)] [dB] [om] [deq]
1 95,960 V 46 .4 -14.0 32.4 435 111 100.0 28.0
2 503.845 V 44 1 =47 39.4 46.0 6.6 100.0 0.0
3 503.966 H 42 .2 -4.7 37.5 46 .0 8.5 208.0 179.0
4 520,841 41.2 -4.2 37.0 46.0 9.0 100.0 28.0
5 521,306 H 40.4 -4.2 36,2 46,0 9.8 208,0 216.0
5] 522 517 H 37.8 -4.2 33.6 46.0 12.4 208.0 179.0
7 537.916 H 38.6 -3.8 34.8 46 .0 i1.2 208.0 216.0
8 538,128 H 37.5 -3.7 33,8 46.0 12.2 208.0 179.0

Remark :

1. The field strength of spurious emission was measured in the following position: EUT stand-
up position(Z axis), lie-down position(X,Y axis). The worst emission was found in stand-up
position(X axis) and the worst case was recorded.
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Test Results

EUT Wi-Fi module Measurement Detail

Model EBX1523P001 Frequency Range 1-25GHz

Channel | Low Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X] Complies
Frequency Measured Data Margin
Remark
(MHZz) (dBuV/m) (dB)
2386 50.9 3.1 Average
Test Data — 802.11b
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4824.00 31.8 44.2 Vv 1.0 32.8 18.4 54.0 574.0 46.2 558.6 7.8 15.4
Test Data - 802.119g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4824.00 | 29.6 : 42.2 Vv 1.0 32.8 18.4 54.0 : 74.0 | 44.0 1 56.6 | 10.0 : 17.4
Test Data — 802.11n
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4824.00 29.8 1 44.0 \Y 1.0 32.8 18.4 54.0 574.0 44.2 558.4 9.8 15.6
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Restricted band edge test data

Measured frequency range : 2310-2390 MHz, 2483.5-2500 MHz

Test data - 802.11b

Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2320.00 28.8 48.2 1.0 28.6 22.4 54.0 574.0 35.0 554.4 19.0 19.6
2386.00 [41.2 i54.0 1.0 28.7 22.4 54.0 1 74.0 | 47.5 1 60.3 | 6.5 !13.7
Test Data - 802.119
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2320.00 27.4 .\ 47.7 1.0 28.6 22.4 54.0 1 74.0 | 33.6 :53.9 | 204 . 20.1
2386.00 | 35.3 :49.2 1.0 28.7 22.4 54.0 : 74.0 | 41.6 1555 | 12.4 : 185
Test Data — 802.11n
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2320.00 27.8 1 46.5 1.0 28.6 22.4 54.0 1 74.0 | 34.0 :52.7 | 20.0 : 21.3
2386.00 | 44.6 : 60.9 1.0 28.7 22.4 54.0 : 74.0 | 50.9 :167.2 | 3.1 ' 6.8
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Test Results

EUT Wi-Fi module Measurement Detail

Model EBX1523P001 Frequency Range 1-25GHz
Channel | Mid Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X Complies
Frequency Measured Data Margin
Remark
(MHz) (dBuVv/m) (dB)
4874 45.7 8.3 Average
Test Data — 802.11b
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4874.00 31.7 | 44,5 v 1.0 33.0 19.0 54.0 | 74.0 | 45.7 158.5 | 83 . 15.5
Test Data - 802.1lg
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4874.00 29.7 1 42.0 Y 1.0 33.0 19.0 54.0 174.0 | 43.7 156.0 |10.3 | 18.0
Test Data — 802.11n
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4874.00 29.8 1424 Y 1.0 33.0 19.0 54.0 1 74.0 | 43.8 :56.4 |110.2 :17.6
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Test Results

EUT Wi-Fi module Measurement Detail

Model EBX1523P001 Frequency Range 1-25GHz
Channel | High Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X Complies
Frequency Measured Data Margin
Remark
(MHZz) (dBuV/m) (dB)
2488 51.6 2.4 Average
Test Data — 802.11b
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4924.00 30.5 1433 Y 1.0 33.0 19.0 54.0 174.0 | 445 1573 | 9.5 |16.7
Test Data - 802.1lg
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4924.00 29.5 1 42.0 Y 1.0 33.0 19.0 54.0 174.0 | 43.5 1 56.0 | 10.5 :18.0
Test Data — 802.11n
Reading B Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
4924.00 29.5 1423 Y 1.0 33.0 19.0 54.0 1 74.0 | 43.5 :56.3 | 10.5 ¢ 17.7

Test Report No.: CTK-2013-00175
Date: February 06, 2013

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)

Page 49 of 59




Gk

CTK Co., Ltd.

The Prime Leader of Global Regatory Certfca

CTK Co. Ltd.

386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea
Tel: +82-31-339-9970

Fax: +82-31-339-9855
www.e-ctk.com

Restricted band edge test data

Measured frequency range : 2310-2390 MHz, 2483.5-2500 MHz

Test data - 802.11b

Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2488.00 38.7 1 51.1 H 1.0 28.8 22.1 54.0 : 74.0 | 454 :57.8 | 8.6 :16.2
Test Data - 802.119
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2488.00 44,9 1 60.9 H 1.0 28.8 22.1 54.0 1 74.0 | 516 1676 | 24 | 6.4
Test Data — 802.11n
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna | Amp. Gain + Cabel AV / Peak| AV / Peak| AV / Peak
2488.00 44.5 1 60.2 H 1.0 28.8 22.1 54.0 1 74.0 | 51.2 1669 | 28 | 7.1
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2.1.6 Field Strength of Emissions(RX Mode)

Test Location
X Testing was performed at a test distance of 3 meter SAC

Test Procedures

The height of the measuring antenna was varied between 1 to 4 m and the table was
rotated a full revolution in order to obtain maximum values of the electric field intensity.
The measurement was made in both the vertical and horizontal polarization, and the
maximum value is presented in the report.

The spectrum analyzer is set to:
Center frequency = the worst channel
Frequency Range =30 MHz ~ 10" harmonic
RBW = 120 kHz (30 MHz ~ 1 GHz) VBW = RBW
= 1 MHz (1 GHz ~ 10" harmonic)
Span = 100 MHz Detector function = Quasi-peak
Trace = max hold

Ant. Tow i
\ Variahle
EUT& l__—lm—__l /
Support Units
—¢—[ i,
Turn Table
— /
0.8m I ﬁ

Ground Plane

TestRecvgr\'
L —
“ e oo o
Limit
- 15.209(a)
Frequency(MHz) Field Strength uV/m@3m Field Strength dBuV/m@3m
30-88 100** 40
88-216 150** 43.5
216-960 200** 46
Above 960 500 54

** Except as provided in 15.209(g).fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72MHz,
76-88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency
bands is permitted under other sections of this Part, e.g.15.231 and 15.241.
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Test Results

Test mode : 802.11b

EUT Wi-Fi module Measurement Detail
Model EBX1523P001 Frequency Range Below 1000MHz
Mode 802.11b(Worst Case) Detector function Quasi-Peak

The requirements are:

X] Complies
Frequenc Measured Data Margin
N Y 9 Remark
(MHZz) (dBuV/m) (dB)
502.996 38.6 7.4 Quasi-peak
Test Data
<<CTK Co, Lid.>>
Model Name @ Wi—Fi CAT Model Type
Manufacturer ' GE Appliance & Lighting
Mode : BX mode
[dB(uv/m)]
60 . I . : . Lo <FCC B>
- A R T | | R A Limit(QP)
[ i N T i i i oo <New Data>
50 ; —— . . . — Spectrum(H,PK)
N i A i i i R R T —— Spectrum(V,PK)
C : - I g : : o e e — 5 Suspected ltem(H)
L ; i & E & r.— ] ; : P OE R Suspected Item(V)
40 e : i 1 2 Einal Item(H,QP)
| I TR T 1 1 1 o I R R H Final ltem(V,QP)
i [ R T A i b i T
= i [ R T I i i o
Es T — T T T I
i
O 1
30.00 50.00 100,00 500.00 1000.00
Frequency [MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle
. QP QP QP QP
[MHz] [dB({uv)] [dB(1/m)] [dB{uv/m)] [dB(uv/m)] [dB] [em] [deg
1 300.024 H 45.3 -10.2 35.1 46.0 10.9 100.0  191.0
2 302.328 H 45.4 -10.1 36.3 46.0 9.7 100.0 191.0
3 486.142 H 40.0 4.9 3.1 46.0 10.9 208.0 0.0
4 502.996 H 43.3 -4.7 38.6 46.0 7.4 100.0 191.0
5 503.239 41.4 4.7 36.7 46.0 9.3 100.0 144.0
6 519.971 H 41.7 4.2 37.5 46.0 8.5 308.0 290.0
7 521.305 H 4.7 4.2 37:h 46.0 8.5 308.0 290.0
8 537.068 H 38.0 3.8 35.2 46.0 10.8 308.0 290.0
Remark :

1. The field strength of spurious emission was measured in the following position: EUT stand-
up position(Z axis), lie-down position(X,Y axis). The worst emission was found in stand-up
position(X axis) and the worst case was recorded.
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Test Results

EUT Wi-Fi module Measurement Detail
Model EBX1523P001 Frequency Range 1-25GHz
Test mode | Receive mode Detector function Peak

The requirements are:

X] Complies
Frequency Measured Data Margin
(MHz) (dBuV/m) (dB) Remark

No emissions were detected at a level greater than 20dB below limit.
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2.1.7 AC Conducted Emissions

Test Location
Shielded Room

Frequency Range of Measurement
150 kHz to 30 MHz

Instrument Settings
IF Band Width: 9 kHz

Test Procedures

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor
and 0.4m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average

detector.
Limit
- 15.207(a)
Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15~ 0.5 66 to 56* 56 to 46*
0.5~5 56 46
5~ 30 60 50

* Decreases with the logarithm of the frequency.

Test Results
The requirements are:

X Complies

Test mode : TX operating (802.11b, Middle Channel)

Frequency Measured Data Margin Remark
(MHZz) (dBuV/m) (dB)
0.5325 37.9 8.1 Average
Test mode : RX operating (802.11b, Middle Channel)
Frequency Measured Data Margin
(MHz) (dBuV/m) (dB) Remark
0.5280 36.6 9.4 Average
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Test Data (TX operating)
[HOT]

80--

60-\ CISPR 22 Class B Voltage on Mains QP

Level in dBuV
@
@
4
4
£

0 1 —t— 1 1

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuVv) Time (kHz) (dB) (dB) (dBpV)
(ms)
0.532500 44.5| 1000.0 9.000 | On L1 10.2 11.5 56.0
0.532500 45.4 | 1000.0 9.000 | On L1 10.2 10.6 56.0
1.567500 36.5| 1000.0 9.000 | On L1 9.9 19.5 56.0
1.855500 41.8 | 1000.0 9.000 | On L1 9.9 14.2 56.0
2.296500 45.5| 1000.0 9.000 | On L1 9.9 10.5 56.0
2.359500 39.6 | 1000.0 9.000 | On L1 9.9 16.4 56.0
3.066000 37.1| 1000.0 9.000 | On L1 9.8 18.9 56.0
9.258000 43.0 | 1000.0 9.000 | On L1 9.8 17.0 60.0
11.031000 43.3 | 1000.0 9.000 | On L1 9.9 16.7 60.0
15.220500 38.9 | 1000.0 9.000 | On L1 9.9 211 60.0

Final Result 2

Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuVv)
(ms)
0.532500 37.9 | 1000.0 9.000 | On L1 10.2 8.1 46.0
0.532500 37.9 | 1000.0 9.000 | On L1 10.2 8.1 46.0
1.005000 31.9 | 1000.0 9.000 | On L1 9.9 14.1 46.0
1.473000 31.5| 1000.0 9.000 | On L1 9.9 14.5 46.0
1.851000 32.1| 1000.0 9.000 | On L1 9.9 13.9 46.0
2.296500 36.5| 1000.0 9.000 | On L1 99 9.5 46.0
2.359500 33.9 | 1000.0 9.000 | On L1 9.9 12.1 46.0
2.971500 30.7 | 1000.0 9.000 | On L1 9.8 15.3 46.0
9.262500 36.0 | 1000.0 9.000 | On L1 9.8 14.0 50.0
11.161500 37.6 | 1000.0 9.000 | On L1 99 12.5 50.0
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[NEUTRAL]
80T
70T
60-\ CISPR 22 Class B Voltage on Mains QP
= 50T
e B g d
e T ¢ Y .4 @ . 4
£ 4071
= & L & *
z 4
—
30t
20T
10T
0 t } —t—t——— t t 1 t |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.532500 45.0 | 1000.0 9.000 | On N 10.2 11.0 56.0
0.532500 45.2 | 1000.0 9.000 | On N 10.2 10.8 56.0
1.405500 38.0 | 1000.0 9.000 | On N 9.9 18.0 56.0
1.851000 42.4 | 1000.0 9.000 | On N 9.9 13.6 56.0
2.292000 44.9 | 1000.0 9.000 | On N 9.9 1141 56.0
2.346000 38.3| 1000.0 9.000 | On N 9.9 17.7 56.0
3.070500 38.2 | 1000.0 9.000 | On N 9.9 17.8 56.0
9.352500 42.2 | 1000.0 9.000 | On N 9.8 17.8 60.0
11.193000 43.9 | 1000.0 9.000 | On N 9.9 16.1 60.0
15.189000 37.3| 1000.0 9.000 | On N 9.9 22.7 60.0
Final Result 2
Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuv) Time (kHz) (dB) (dB) (dBuv)
(ms)
0.532500 37.0| 1000.0 9.000 | On N 10.2 9.0 46.0
0.532500 37.9| 1000.0 9.000 | On N 10.2 8.1 46.0
1.005000 30.7 | 1000.0 9.000 | On N 10.0 15.3 46.0
1.410000 32.8| 1000.0 9.000 | On N 9.9 13.2 46.0
1.851000 31.7 | 1000.0 9.000 | On N 9.9 14.3 46.0
2.296500 35.5| 1000.0 9.000 | On N 9.9 10.5 46.0
2.359500 32.7| 1000.0 9.000 | On N 9.9 13.3 46.0
3.075000 31.1| 1000.0 9.000 | On N 9.9 14.9 46.0
9.280500 35.8| 1000.0 9.000 | On N 9.8 14.2 50.0
11.130000 37.5| 1000.0 9.000 | On N 9.9 12.5 50.0
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Test Data (RX operating)

[HOT]
80--
70T
60-\ CISPR 22 Class B Voltage on Mains QP
> 50T
5_ 1 ~
© & N
£ 4071 e ¢ ®
g %
)
-
30T
20T
10T
0 t —t———1— t } I i e } |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuVv)
(ms)
0.532500 42.7 | 1000.0 9.000 | On L1 10.2 13.3 56.0
0.537000 42.4| 1000.0 9.000 | On L1 10.1 13.6 56.0
1.509000 40.8 | 1000.0 9.000 | On L1 9.9 15.2 56.0
1.878000 39.9 | 1000.0 9.000 | On L1 9.9 16.1 56.0
2.301000 41.5| 1000.0 9.000 | On L1 9.9 14.5 56.0
2.409000 42.6 | 1000.0 9.000 | On L1 9.9 13.4 56.0
3.403500 36.0 | 1000.0 9.000 | On L1 9.8 20.0 56.0
9.303000 42.6 | 1000.0 9.000 | On L1 9.8 17.4 60.0
11.166000 43.3 | 1000.0 9.000 | On L1 9.9 16.7 60.0
15.094500 40.3 | 1000.0 9.000 | On L1 9.9 19.7 60.0
Final Result 2
Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.510000 30.0 | 1000.0 9.000 | On L1 10.2 16.0 46.0
0.528000 36.6 | 1000.0 9.000 | On L1 10.2 9.4 46.0
1.014000 30.8 | 1000.0 9.000 | On L1 9.9 15.2 46.0
1.509000 32.4| 1000.0 9.000 | On L1 9.9 13.6 46.0
1.882500 35.0 | 1000.0 9.000 | On L1 9.9 11.0 46.0
2.314500 35.0 | 1000.0 9.000 | On L1 9.9 11.0 46.0
2.404500 34.5| 1000.0 9.000 | On L1 9.9 11.5 46.0
3.606000 30.5| 1000.0 9.000 | On L1 9.8 15.5 46.0
9.348000 35.6 | 1000.0 9.000 | On L1 9.8 14.4 50.0
11.161500 37.2| 1000.0 9.000 | On L1 9.9 12.8 50.0
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[NEUTRAL]
80T
70T
60-\ CISPR 22 Class B Voltage on Mains QP
> 50--
m -+
B 4 g
£ 407 L 4
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Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBpV)
{ms)
0.541500 42.1| 1000.0 9.000 | On N 10.2 13.9 56.0
0.541500 42.2 | 1000.0 9.000 | On N 10.2 13.8 56.0
1.513500 40.3 | 1000.0 9.000 | On N 9.9 15.7 56.0
1.882500 42.6 | 1000.0 9.000 | On N 9.9 13.4 56.0
2.314500 46.0 | 1000.0 9.000 | On N 9.9 10.0 56.0
2.404500 43.1| 1000.0 9.000 | On N 9.9 12.9 56.0
3.147000 35.9| 1000.0 9.000 | On N 9.9 20.1 56.0
9.339000 42.3 | 1000.0 9.000 | On N 9.8 17.7 60.0
11.035500 43.5| 1000.0 9.000 | On N 9.9 16.5 60.0
15.198000 36.5| 1000.0 9.000 | On N 9.9 23.5 60.0
Final Result 2
Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBpV)
{ms)
0.523500 36.5| 1000.0 9.000 | On N 10.2 9.5 46.0
0.523500 36.3| 1000.0 9.000 | On N 10.2 9.7 46.0
1.518000 31.6 | 1000.0 9.000 | On N 9.9 14.4 46.0
1.855500 34.1| 1000.0 9.000 | On N 9.9 11.9 46.0
2.314500 35.8| 1000.0 9.000 | On N 9.9 10.2 46.0
2.404500 34.6 | 1000.0 9.000 | On N 9.9 11.4 46.0
3.120000 31.0| 1000.0 9.000 | On N 9.9 15.0 46.0
3.610500 30.6 | 1000.0 9.000 | On N 9.8 15.4 46.0
9.262500 35.7 | 1000.0 9.000 | On N 9.8 14.3 50.0
11.238000 37.1] 1000.0 9.000 | On N 9.9 12.9 50.0
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APPENDIX A - Test Equipment Used For Tests

Name of Equipment Manufacturer Model No. Serial No. Due Date
1 Signal Analyzer Agilent N9020A MY48011598 2013-11-08
2 Spectrum Analyzer Rohde & Schwarz FSP-30 100994 2013-11-18
3 EMI Test Receiver Rohde & Schwarz ESCI7 100814 2013-12-15
4 EMI Test Receiver Rohde & Schwarz ESCI3 100032 2014-02-04
5 EMI Test Receiver Rohde & Schwarz ESU40 100336 2013-06-29
6 | Trilog Broadband Antenna SCHWARZBECK VULB 9161 SE 100203 2014-06-11
7 Active Loop Antenna SCHWARZBECK FMZB 1513 1513-125 2014-06-06
8 Horn Antenna ETS-Lindgren 3115 00078894 2013-03-22
9 Horn Antenna ETS-Lindgren 3115 00078895 2013-03-22
10 EPM Series Power Meter HP E4418A GB38272734 2013-11-08
11 Power Sensor HP 8487A 3318A03524 2013-07-10
12 SYNTHESIZED SWEEPER HP 8341B 2819A01563 2013-11-08
13 ESG-D Series Signal Agilent E4432B US40054094 | 2013-11-08

Generator
14 6dB Attenuator Rohde & Schwarz DNF 272.4110.50 2013-11-09
15 Attenuator HP 8494A 3308A33351 2013-11-09
16 Attenuator BIRD 1000-YIA-MEN- 236 2013-11-09
17 OPT H64 AMPLIFIER HP 8447F 3113A06814 2013-03-27
18 PREAMPLIFIER Agilent 8449B 3008A02307 2013-11-09
nom
19 AMPLIFIER Instsrgmoen?CO. 310 291721 2013-03-27
20 LISN Rohde & Schwarz ENV216 101235 2013-08-18
21 LISN Rohde & Schwarz ENV216 101236 2013-08-06
22 Temp&Humi Chamber Kunpoong JT-TH-556-1 9QE5-002 2014-01-16
23 DC POWER SUPPLY Agilent E3632A MY40011638 2013-11-09
. . WRCGV
o Wainwright 2400/2483-
24 Band Reject Filter Instruments 2375/2505- 2 2013-09-11
GmbH
50/10EE
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