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Certification of Compliance
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Order No. : SB-1204042

Test Report No. : E12WD-077

Applicant ¢ Samsung SDS Co.,Ltd.

Address of Applicant ¢ 707-19, Youksam2-Dong, Kangnam-Gu, Seoul, Korea

Equipment Under Test (EUT)

Kind of Product : Electric Payment System

Model Name : SPS-700B

FCCID : P4YSPS-700B

Buyer Model(s) : N/A

Standards : FCC Part 15 Subpart C (15.247 & 15.225):2010
ANSI C63.4:2009

Date of Receipt ~ : 30 April, 2012

Date of Test : 01 ~09 May, 2012
Date of Issue : 11 May, 2012
Test Result :  mPositive oNegative

‘-‘.rr//

Ji Hwan Kim / Testing By Engineer Chang Woo, Kim / General Manager

In the configuration tested, the EUT complied with the standards specified above.

Remarks :

This report details the results of the testing carried out on one sample, the results contained in this test report
do not relate to other samples of the same product. The manufacturer should ensure that all products in series
production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration
other than that detailed in the report, the manufacturer must ensure the new system complies with all relevant
standards.
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1. General Information
1.1 Information of Test Laboratory.

FCC E-Failing : Reglstratlon Number:323115
Name | : | Standard Bank Co.,Ltd.

Address
Kunpo Test Lab.

#507,508 Dongyoung Central Tower, 847-2 Keumjeong-

dong, Kunpo City, Kyunggi-Do, Korea

#390 Bora-dong, Giheung-gu, Young-in city, Kyunggi-Do,

Korea

Radiated Emission | : | #390 Bora-dong, Giheung-gu, Young-in city, Kyunggi-Do,
(OATS) Korea

Tel/Fax | : | +82-31-393-9394 / +82-31-393-9392

Young-in Test Lab.

Web site : http://www.standardbank.co.kr E-mail : telecom@standardbank.co.kr

We , Standard Bank Co.,Ltd. are an independent EMC and RF and Safety consultancy that was
established the whole facility in our laboratories. The test facility has been accredited by the
following accreditation Bodies in compliance with ISO 17025:
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1.2 Description of Test

Conducted Emissions:

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

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

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a receiver

bandwidth of 9kHz.

Shielding Room
~ \/ertical Reference Ground Plane Test Receiver

40 cm— o
EUT AE gt n.

!

LISN

Il

L w0y —m

|

[ |
> Horizontal Ground Reference Plane <=

Limit Of Conducted Emission:

Test Specification
: According to FCC CFR Title 47 Part 15 Subpart C Section 15.207

FREQUENCY Limit
(MHz) Quasi-peak Average
0.15t0 0.5 66 to 56 * 56 to 46
0.5t05 56 46
5 to 30 60 50

*Decrease with the logarithm of the frequency
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Radiated Emissions:

The measurement was performed over the frequency range of 30MHz to 1GHz using antenna as
the input transducer to a Spectrum analyzer or a Field Intensity Meter. The measurement was
made with the detector set for "quasi-peak” within a bandwidth of 120kHz.

Procedure of Test Preliminary measurements were made at 3 meter using bi-log antennas, and
spectrum analyzer to determine the frequency producing the max. emission in anechoic chamber.
Appropriate precaution was taken to ensure that all emission from the EUT were maximized and
investigated. The system configuration, mode of operation, turn-table azimuth and height with
respect to the antenna were noted for each frequency found. The spectrum was scanned from
30MHz to 1000MHz using bi-log antenna. Above 1GHz, linearly polarized double ridge horn
antennas were used. Final measurements were made at open site with 3-meters test distance using
bi-log antenna or horn antenna. The 3m Full Chamber have been verified in regular for its
normalized site attenuation. The test equipment was placed on a wooden table. Sufficient time
for the EUT, peripheral equipment, and test equipment was allowed in order for them to warm up
to their normal operating condition. Each frequency found during pre-scan measurements was re-
examined by manual. The detector function was set to CISPR quasi-peak mode and the
bandwidth of the receiver was set to 120kHz or IMHz depending on the frequency of type of
signal. The EUT, peripheral equipment and interconnecting cables were re-configured to the set-
up producing the max. emission for the frequency and were placed on top of a 0.8-meter high
nonmetallic 1 x 1.5 meter table. The EUT, peripheral equipment, and interconnecting cables were
re-arranged and manipulated to maximize each emission. The turntable containing the system
was rotated; the antenna height was varied 1 to 4 meters and stopped at the azimuth or height
producing the maximum emission. Each emission was maximized by: varying the mode of
operation to the EUT and/or peripheral equipment and changing the polarity of the antenna,
whichever determined the worst-case emission.(The bandwidth below 1GHz setting on the field
strength meter is 120 kHz and above 1GHz is | MHz.)

Radiated Emissions Test, 9 kHz to 30 MHz(Magnetic Field Test):

1. The preliminary radiated measurements were performed to determine the frequency producing

the maximum emissions at a distance of 3 meters according to Section 15.31(f)(2).

2. The EUT was placed on the top of the 0.8-meter height, 1 x 1.5 meter non-metallic table.

3. Emissions from the EUT are maximized by adjusting the orientation of the Loop antenna and
rotating the EUT on the turntable. Manipulating the system cables also maximizes EUT

emissions if applicable.

4. To obtain the final measurement data, each frequency found during preliminary measurements
was re-examined and investigated. The test-receiver system was set up to average, peak, and
quasi-peak detector with specified bandwidth.
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Limit Of Radiated Emission :

Test Specification

: According to FCC CFR Title 47 Part 15 Subpart C Section 15.209
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Limits
Frequency
puV/meter dBuV/meter
(MHz)
30-88 100 40.00
88-216 150 43.52
216-960 200 46.02
Above 960 500 53.98

Remarks :

1. RF Voltage(dBuv)=20log RF Voltage(uV)

2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring

Instrument antenna and the closed point of any part of the device or System.

Below 1GHz Test Setup:

FRP Dome

S0 em

‘= GroundPlane

Imtogm

— :

Antenna
J{ 1Y
______ —_——

Jm/1om » lk :}

. |_¢||:]|
Test Receiver EH o0 Im_

(Antenna Tower)

[

Above 1GHz Test Setup:

3m Full Chamber

——

1mtogm

EUT

[ae]

l Antenna
............ h D:1 ==

| (Antenna Tower)

Boem
(Turntable)

‘=t Ground Plane

Spectrum Analyzer| 1

[controlle—

[
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1.3 Measurement Uncertainty Calculations

Conducted Emissions
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TYPE Contribution Probability Distribution Uncertainty Remark
LISN
Impedance normal(k=2) +1.3 CAL.
Voltage Division Factor normal(k=2) +0.12 CAL.
cable normal (k=2) +0.2 NONCAL.
Receiver
B Input Impedance normal(k=1.64) +0.0070
QP Sine-Wave Voltage Accuracy normal(k=2) +0.20 dB CAL
QP-Pulse Amplitude Sensibility normal(k=2) +0.40 dB :
QP-Pulse Frequency Response normal(k=2) +0.57 dB
Random Noise normal(k=2) +0.35 dB
Mismatch CISPR
- +0.7/-0.
AMN to Receiver U-Shaped 0.7-0.8 Theory
A System Repeatability Std deviation +0.0721
Combined Standard Uncertainty normal +1.1155 [dB]
Expanded Uncertainty U normal(k=2) +2.23 95.45 %
Radiated Emission
TYPE Contribution Probability Distribution Uncertainty 3/10m Remark
Antenna
factor
= +0.
frequency interpolation normal(k=2) 0.5 dB
height variation rectangular +0.1039 dB NPL
direcvalupsy difference rectangular +1.5/-2.6 dB NAMAS
. +0/-1.0 dB
phase center location rectangular +1.0 dB NAMAS
Cable loss normal(k=2) +0.5 dB
B Receiver
Input Impedance normal(k=1.64) +0.0070
QP Sine-Wave Voltage Accuracy normal(k=2) +0.20 dB
QP-Pulse Amplitude Sensibility normal(k=2) +0.40 dB
QP-Pulse Frequency Response normal(k=2) +0.57 dB
Random Noise normal(k=2) +0.35 dB
Mismatch : AMN — receiver
Iantenna | =0.33 U-Shaped +0.9/-1.0 dB CISPR
l—‘receiver =0033
A System repeatibility Std deviation +0.1149 dB
Combined standard Uncertainty normal +1.3193 [dB]
Expanded Uncertainty U normal(k=2) +2.63 95.45 %
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1.4 Manufacturer Information
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Manufacturer Samsung

SDS Co.,Ltd.

Address

707-19, Youksam2-Dong, Kangnam-Gu, Seoul, Korea

1.5 General Description of EUT

Name Electric Payment System
Model No. SPS-700B
Alt. Name N/A
FCCID P4YSPS-700B
Serial No. N/A
1.6 Details of EUT
Item Specification
Frequency Range 2412 ~ 2472 MHz
WLAN Modulation Technique DSSS
(IEEE 802. 11b/g) Number of Channel 13
Antenna/Gain Dipole Antenna / 2 dBi
Frequency Range 2402 ~ 2480 MHz
Bluetooth Modulation Technique FHSS
(2.1+EDR) Number of Channel 79
Antenna/Gain Dipole Antenna / 2 dBi
Frequency 13.5603 MHz
RF Card .
Antenna PCB printed Antenna
Operating Voltage DC12V

- Please refer to user’s manual.
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1.7 Description of Support Units

Product Model No. Serial No. Manufacturer Certification
Electric Payment System SPS-700B N/A Samsung SDS Co.,Ltd. EUT
Notebook D400 N/A Dell Inc. -
AC Adapter PA-1650-05D 05U092-34A-1BD6 Dongguang Lite Power -
GPS Antenna - - - B

Note :
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1.8 Cable List
Device Form Device To Cable Spec.

Name 1/O Port Name 1/O port Length(m) Shield

EUT - Breakout Box PIM 3.0 Shielded
LAN Notebook Computer LAN 3.0 Unshielded

Breakout Box GPS GPS Antenna - 2.5 Shielded
DC-IN DC Power Supply DC OUT 1.8 Unshielded

AC ADAPTER
AC-IN POWER AC-POWER 1.5 Unshielded
(Notebook Computer)
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1.10 Test Set-Up Configuration

DC IN
e N —
2 1 3 4
1. 5P5-700B (EUT)
2. Breakout Box
5 3. Notebook Computer

4. AC Adapter
5. GPS Antenna

1.11 Test Methodology And Configuration
RFID(13.56MHz),Wireless Lan, Bluetooth all device activing state.

1.12 Standards Applicable for Testing
Table of tests to be carried out under FCC Part 15 Subpart C

Test Standards Status
FCC Part 15 Subpart C A
Deviation from Standard No Deviation

Note) N/A : Indicates that the test is not applicable
A :Indicates that the test is applicable
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2. SUMMARY

Condition A : WIFI Mode(2412 ~ 2472 MHz)

Test Descriptions

Conducted Emission

- The EUT uses the DC power
Radiated Emission

- Radiated Emission Result
Peak power output

- Test result

Band edge

- Test result

6dB Band

- Test Result

Power Density

- Test Result

Antenna Requirement

- Test Result

Condition B : Bluetooth Mode(2402 ~ 2480 MHz)

Test Descriptions

Conducted Emission

- The EUT uses the DC power
Radiated Emission

- Radiated Emission Result
Number of Hopping Frequency Used
- Test result

Dwell Time on Each Channel
- Test result

Channel Bandwidth

- Test result

Hopping Channel Separation

- Test result

Maximum Peak Output Power
- Test Result

Band Edge Measurement

- Test Result

Antenna Requirement

- Test Result

Report No. : E12ZWD-077
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N/A

PASS

PASS

PASS

PASS

PASS

PASS

N/A

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS
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Condition C : RFID Mode(13.56MHz)
Test Descriptions

- Conducted Emission N/A
- The EUT uses the DC power

- Radiated Emission-15.225(a) PASS
- Radiated Emission Result

- Radiated Electric Field Emission-15.225(b)(c) PASS
- Test result

- Radiated Electric Field Emission-15.209, 15.225(d) PASS
- Test result

- Frequency stability-15.225(e) PASS
- Test Result

Note : * The EUT power use Car’s battery. Operating voltage is DC 12 V.

The frequency tolerance of the carrier signal shall be maintained within £0.01% of the operating frequency over a temperature
variation of -20 degrees to +50 degrees C at normal supply voltage, and for a variation in the primary supply voltage from 85%
to 115% of the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the equipment tests shall

be performed using a new battery.

Condition D : WiFi+Bluetooth+RFID Mode(13.56MHz) operation
Test Descriptions

- Radiated Emission (0.009 to 30 MHz) PASS

- Radiated Emission result
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3. Equipment Under Test Condition A(WiFi Operation)

3.1 Radieted Emission

3.1.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10. 2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A.H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013

Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVS10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10. 2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

Note :

2. The calibration interval of horn ant. and loop ant. is 24 months
Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain
(if any) from the measured reading. For the limit is employed average value, therefore the peak value can be
transferred to average value by subtracting the duty factor. The basic equation with a sample calculation is as
follows:

Peak = Reading + Corrected Factor

Where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)

3.1.2 Test Area
3m Full Chamber

3.1.3 Operation of EUT

Operating Environment

Temperature : 24.4 degree C
Humidity : 46 %RH
Atmospheric Pressure  : 986 mBar

3.1.4 Test Date
May 02, 2012
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3.1.5 Radiated Emission Limit

All emission form a digital device, including any network of conductors and apparatus connected

thereto shall not exceed the level of field strength specified below:

FCC Part 15 Subpart C paragraph 15.249(a) Limit

Field Strength of Fundamental (3m) Field Strength of Harmonics (3m)

Fundamental Frequency

(MHz)

mV/m dBuV/m uV/m dBuV/m

2400-2483.5 50 94(Average) 114(Peak) 500 54(Average) 74(Peak)

Note : 1. RF Field Strength (dBuV) = 20log RF Voltage(uV)
2. Distance refers to the distance in meters between the measuring instrument antenna and the closed point
of any part of the device or system.
3. The emission limit in this paragraph is based on measurement instrumentation employing an average
detector

Frequencies in restricted band are complied to limit on Paragraph 15.209

Frequency Range (MHz) Distance (m) Field strength ( dBuV/m)
0.009-0.490 3 20log 2400/F (kHz) + 80
0.490-1.705 3 20log 24000/F (kHz) + 40

1.705-30 3 20log 30 + 40
30-88 3 40.0
88-216 3 435

216-960 3 46.0

Above 960 3 54.0

Note : 1. RF voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the EUT
4. This device used to install a wall device. The location of EUT measurements has the Y-plane(Stand).
5. All scanning using PK detector. And the final emission level was get using QP detector for frequency range
from 30 — 1000 MHz. As to 1 - 26 GHz, the final emission level got using PK and AV detector.
6. If measurement is made at 3m distance.
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3.1.5.1 Radiated Emission Result(30 to 1000 MHz)
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Test Mode IEEE802.11b Test Channel 1 CH (2412 MHz)
Test Result PASS
Ref 90,00 dBu¥ /m < Final Data >
20.00 LIS Mex
ER-265
BO.00
Pesk
70.00 OFF
FCC Part15s 155 B [OP]| TraceC
OFF
50,00
= Lirmit ON
50.00 of2 |
e
4 2 T h 0
0,00 : ! 55 =i
‘Il'"ﬂ e [87 il | i3 4y o | 2,[,-’-‘:g 3 ] vy =y C
30.00 A AR AL I L L]t 7 |
ooy i [ "IHINJ'*, ;I | | v L‘,IL)*F I
g [ amyY
20,00 o b I:Ir -’.'.Lh.- .;,}V.F"‘
10,00
0.00
-1e.00 100 MHz 1 GHz
Start  30.000000 MHz Stop 1.000000000 CHz
: Ant. Cable AMP - ,
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m dB
39.12 23.57 \Y 12.02 1.30 0.00 40.00 36.89 3.11
89.45 30.98 H 7.59 1.90 0.00 43.50 40.48 3.03
96.67 29.57 H 8.76 1.97 0.00 43.50 40.30 3.20
99.98 28.40 H 9.35 1.90 0.00 43.50 39.65 3.85
233.09 28.58 \Y 11.01 3.16 0.00 46.00 42.75 3.25
299.53 20.59 H 13.31 3.50 0.00 46.00 37.40 8.60
365.85 20.78 \Y 14.78 3.96 0.00 46.00 39.52 6.48
879.92 6.26 \ 23.25 6.22 0.00 46.00 35.73 10.27

Note : 1. Measurement level = reading level + correct factor
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Test Mode IEEEg02.11b

Test Channel

7 CH (2442 MHz)

Test Result PASS

Ref 90.00 dBuv/m < Final Data =
50.00 LI Mexl
ER-265
80.00 Traceh
Peak
7000 oFF
Trace
aFF
50.00
Lirnit O
50,00 -
-
40.00 2 ' 13 % 233
; 55 |‘ 1 14 15y 15 T ¥ ¥ T ¥
30.00 4 'Y 1ol 5
20.00
10,00
0.00
-10.00
100 MHz 1 GHz
start 30.000000 MHz Stop 1.000000000 CHz
: Ant. Cable AMP - ,
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m dB
39.12 23.57 \% 12.02 1.30 0.00 40.00 36.89 3.11
89.45 30.99 H 7.59 1.90 0.00 43.50 40.48 3.02
96.67 29.27 H 8.76 1.97 0.00 43.50 40.00 3.50
99.98 28.32 H 9.35 1.90 0.00 43.50 39.57 393
233.09 28.54 \Y 11.01 3.16 0.00 46.00 42.71 3.29
299.53 20.53 H 13.31 3.50 0.00 46.00 37.34 8.66
365.85 20.81 \Y 14.78 3.96 0.00 46.00 39.55 6.45
879.92 8.26 \% 23.25 6.22 0.00 46.00 37.73 8.27

Note : 1. Measurement level = reading level + correct factor
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Test Mode IEEE802.11b Test Channel 13 CH (2472 MHz)
Test Result PASS
90,00 Ref 90,00 dBuY /m < Final Data = e
ER-265
§0.00
Peak
70.00 OFF
f Part15 1 [OF]| TraceC
OFF
§0.00
1 Lirit ON
50.00 . |
( 7
40.00 : R NP
Lg £ |k | 13 1415 | 7 21%5.; w5 T Yy b
s0.00| RRARIL ST f:'-;ﬂ'-{' [ W
N L I AT L T Y O TR
'l 4 i |
20,00 " LA i "III‘H ‘llk"' L‘h wﬁ.
10.00
0,00
~10.00 100 MHz 1 GHz
Start  30.000000 MHz stop  1.000000000 GHz
: Ant. Cable AMP o .
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB
39.12 23.41 A\ 12.02 1.30 0.00 40.00 36.73 3.27
88.86 30.23 H 7.62 1.90 0.00 43.50 39.75 3.75
99.99 28.84 H 9.35 1.90 0.00 43.50 40.09 341
233.09 28.48 \Y 11.01 3.16 0.00 46.00 42.65 3.35
365.85 20.42 \Y 14.78 3.96 0.00 46.00 39.16 6.84
798.21 7.28 H 22.47 5.90 0.00 46.00 35.65 10.35
897.92 6.80 \Y 23.42 6.29 0.00 46.00 36.51 9.49
983.07 7.42 H 24.05 6.66 0.00 54.00 38.13 15.87

Note : 1. Measurement level = reading level + correct factor
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Test Mode IEEE802.11g Test Channel 1 CH (2412 MHz)
Test Result PASS
Ref 90,00 dBuY /m «< Final Data =
50.00 LIC Hex1
ER-265
80.00
Paak
70.00 OFF
FCI rcl A [QF]| TraceC
OFF
G000
=1 Lt O
50.00 - |
3_‘- ¥
A L Al 0
e P! Y |’L'|i s | 4 T ] 22s s 2627 4 22 3
Y or ] T /R |1” 12 ¢ ".,_.-'1' T s 21“ | |
I W I '.-,’\_.I ! J.H \ } \.Il'l “h | .
20.00 i L L o Tvwr
10.00
0.00
~10.00 100 MHz 1 GHz
Start  30.000000 MHz Stop  1.000000000 GHz
: Ant. Cable AMP o .
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB
39.12 23.57 \% 12.02 1.30 0.00 40.00 36.89 3.11
88.86 30.48 H 7.62 1.90 0.00 43.50 40.00 3.50
96.67 29.01 H 8.76 1.97 0.00 43.50 39.74 3.76
99.99 28.67 H 9.35 1.90 0.00 43.50 39.92 3.58
233.09 26.42 \Y 11.01 3.16 0.00 46.00 40.59 5.41
299.53 19.28 H 13.31 3.50 0.00 46.00 36.09 9.91
365.85 18.80 \Y 14.78 3.96 0.00 46.00 37.54 8.46
983.07 6.67 H 24.05 6.66 0.00 54.00 37.38 16.62

Note : 1. Other emissions don’t exceed the le

vel of 20 dB below the applicable Limit.

2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11g Test Channel 7 CH (2442 MHz)
Test Result PASS
Ref 90,00 dBuvY /m < Final Data >
90.00 LIC Mex]
ER-265
£0.00
Pexk
70.00 OFF
C Part15 Class E [QP]| Tracec
OFF
6000
=1 Lirnit OM
50.00 P |
P2 12
T 16 1
40.00 5 1 0 4
'i;r{ i' T il Ill | - A I"EI |i‘ L g',:_nr? -.-:2} i g 21-5‘ e
Far \ q 7 i 10 . "'I_u‘ul.l = 2 .
30.00 ¢ i -;1:" i .'._'“' 'n._h,l."l'f.h1I ‘\I m ilr"b 1‘.;{ T w.
20,00 WA M 9y ‘JH
10.00
0.00
-1e0e 100 MHz 1 GHz
Start  30,000000 MHz stop  1.000000000 CHz
: Ant. Cable AMP - ,
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m dB
39.12 23.64 \Y 12.02 1.30 0.00 40.00 36.96 3.04
88.86 30.59 H 7.62 1.90 0.00 43.50 40.11 3.39
99.99 29.04 H 9.35 1.90 0.00 43.50 40.29 3.21
164.05 24.67 A\Y/ 12.91 2.54 0.00 43.50 40.12 3.38
233.09 26.42 A\ 11.01 3.16 0.00 46.00 40.59 5.41
264.24 26.40 A\ 12.18 3.36 0.00 46.00 41.94 4.06
299.53 19.62 H 13.31 3.50 0.00 46.00 36.43 9.57
365.85 18.37 H 14.78 3.96 0.00 46.00 37.11 8.89

Note : 1. Measurement level = reading level + correct factor
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Test Mode IEEE802.11g Test Channel 13 CH (2472 MHz)
Test Result PASS

Ref 90,00 dBuY /m < Final Data >
£0.00 LIC Mex1
ER-265
80, 0
Penk
70.00 OFF
FCC Part15 Class E [QP]| TraceC
OFF
0. 00
= Liret Ol
50,00 |
F2 4 1'.'-"
40.00 . ; ! 1 -
Vg 1 s |. || 14 s 18 1.:‘3 T
el A MR A AL
| LY | " ||‘-u|-. I*
20.00 LALYRLEN, " "HLa "L,}# l"
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0,00
~10.00 100 MHz 1 GHz
start 30000000 MHz Stop  1.000000000 GHz
: Ant. Cable AMP o .
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB
39.12 23.66 A\ 12.02 1.30 0.00 40.00 36.98 3.02
62.68 22.94 A\ 11.56 1.65 0.00 40.00 36.15 3.85
88.15 29.37 H 7.65 1.90 0.00 43.50 38.92 4.58
99.99 28.57 H 9.35 1.90 0.00 43.50 39.82 3.68
233.09 28.33 \Y 11.01 3.16 0.00 46.00 42.50 3.50
299.53 20.31 H 13.31 3.50 0.00 46.00 37.12 8.88
365.85 18.91 \Y 14.78 3.96 0.00 46.00 37.65 8.35
897.92 5.77 \Y 23.42 6.29 0.00 46.00 35.48 10.52

Note : 1. Measurement level = reading level + correct factor
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3.1.5.2 Fundamental & Harmonics Radiated Emission Result(1 to 26 GHz)

Test Mode IEEE802.11b Test Channel 1 CH (2412 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
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[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2412 81.19(PK) Hor. 114/94 32.81

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11b Test Channel 1 CH (2412 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2412 84.22(PK) Ver. 114/94 29.78

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11b Test Channel 7 CH (2442 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2442 81.20(PK) Hor. 114/94 32.80

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11b Test Channel | 7 CH (2442 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIC Hex1
ER-265
-10.00
.Pe.:k.
-20.00 3 OFF
Tracel
OFF
-30.00
Feak
Lirnit ON
=-40.00 .
Lirmit ON
=50.00
{[i]
. 7 g a 7
-60.00 - £ e M
5
¥,
-7o.00f L % 1 '
K |MH\WM
-80.00
=80.00
=100.00
l? CHz 10 CHz
srart 1.000000000 GHZ Stop  18.000000000 CHz
[1 to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mex1
ER-265
=10.00 raceA
Peak
-20.00 OFf
TraceC
OFF
=30.00
Peak
Lirnit ON
-40.00 i
Lirnit ON
=50.00
-50.00 1
=70.00
=-80.00
=G0.00
= 100,00
start 18000000000 GHz Stop 26.500000000 CHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2442 84.58(PK) Ver. 114/94 29.42

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor

This report shall not be reproduced, in whole or in part without the written approval of Standard Bank Co.,Ltd.

Standard Bank Inc. #507,508, Dongyoung Central Tower, 847-2 Kumjung-Dong, Gunpo-Si, Kyunggi-Do, Korea 435-050
www.Standardbank.co.kr

Tel: (82) 31-393-9394

Fax: (82) 31-393-9392




S 4 Standard Zanis Report No. : E12ZWD-077

httpffwww standardbank.co.kr

Page: 33 of 133
Test Mode IEEE802.11b Test Channel 13 CH (2472 MHz)
Test Item Fundamental & Harmonics Polarization Hor.
Radiated Emission Test Result
Test Result PASS
Ref 0.00 dBm < Final Data >
0.00 LIC Hex1
ER-265
-10.00 Traces
.Pﬂ'k.
~20.00 OFF
Tracel
4 FF
-30.00 ¥ °
Peak
Limit ON
-40.00 -
Lirnit ON
-50.00
7 gg 2
50,00 T T PR
; | |
-70.00| ¥ " £
h*l',‘;‘rﬂp.u#w;wﬂ-&w
=B, 00
-50.00
10080 10 GHz
Start  1.000000000 GHz Stop  18.000000000 CHz
[1to 18 GHz]
000 Ref 0.00 dBm < Final Data >
LIC Mex1
ER-265
-10.00 S—
Peak
-20.00 oFF
TraceC
OFF
-30.00
Pexk
Limnit ON
-40.00 i3
Limit ON
-50.00
-60.00
-70.00
~§0.00
50,00
-100.00
Start  18.000000000 GHz Stop  26.500000000 GHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2472 77.43(PK) Hor. 114/94 36.57

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11b Test Channel 13 CH (2472 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIC Hex1
ER-265
-10.00
-20.00 OFF
Traced
OFF
-30.00
Peak
Lirmit ON
=-40.00 .
Limit ON
=50.00
=G0.00
_7o00| % 7
j-..xmmm,wmw
-80.00
=90.00
1008% 10 GHz
Srart 1.000000000 GHz Stop  18.000000000 GHz
[1to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 raceh
Peak
-20.00 OFF
TraceC
OFF
=30.00
Pexk
Lirnit ON
=40 00 15
Lirit ON
50,00
-60.00 [*
=70.00
-B80.00
=90.00
= 100,00
start 18.000000000 GHz Stop 28.500000000 GHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2472 83.73(PK) Ver. 114/94 30.27

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor

This report shall not be reproduced, in whole or in part without the written approval of Standard Bank Co.,Ltd.

Standard Bank Inc. #507,508, Dongyoung Central Tower, 847-2 Kumjung-Dong, Gunpo-Si, Kyunggi-Do, Korea 435-050
www.Standardbank.co.kr

Tel: (82) 31-393-9394

Fax: (82) 31-393-9392




S 4 Standard Zanis Report No. : E12ZWD-077

httpffwww standardbank.co.kr
Page: 37 of 133

Test Mode IEEE802.11¢g Test Channel 1 CH (2412 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIC Mex]
ER-265
-10.00
.peak.
-20.00 OFF
TraceC
OFF
-30.00 4
b Peak
Lirnit ON
-40.00 .
Limit ON
=50.00
=60.00
1
-70.00| | : . :
RUTPRTR TR
-80.00
=50.00
~1908% 10 GHz
start 1000000000 CHz Stop  15.000000000 CHz
[1 to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 FRCRA
Peak
-20.00 OFF
TraceC
OFF
=30.00
Peak
Lirnit ON
-40.00 i3
Lirnit ON
=50.00
-60.00 |
=70.00
=-80.00
=G0.00
= 100,00
start 15.000000000 GHz Stop  26.500000000 CGHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2412 73.35(PK) Hor. 114/94 40.65

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11¢g Test Channel 1 CH (2412 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIG Hex1
ER-265
-10.00
_Peak_
~20.00 6F
Tracel
& OFF
-30.00
Peak
Lirmit ON
=-40.00 4
Lirnit ON
=S0.00
=50.00
3
-70.00 2 M‘L‘I
AL A
-80.00
=90.00
=100.00
? CHz 10 GHz
sSrart 1.000000000 GHzZ Stop 18.000000000 CHz
[1to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 raceh
Peak
-20.00 OFF
Tracel
OFF
=30.00
Peak
Lirnit ON
=400 1%
Lirit ON
50,00
-60,00
=F0.00
-B80.00
=90.00
= 100,00
start 18.000000000 GHz Stop 28.500000000 GHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2412 77.83(PK) Ver. 114/94 36.17

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11¢g Test Channel | 7 CH (2442 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data =
0.00 LIS Hex1

ER-265

=10.00 Traces
_Peak_

-20.00 F
TraceC
OFF

=30.00 r

r Peak

Lirnit ON

-40.00 )
Lirnit ON

=50.00

10
» H F] 1
-60.00 ! 3 L - : h M
i 2
-ro00f ] T

2
M T
WNTWAT u-'wwwwﬂ

-80.00
=S0.00
~1008% 10 GHz
sStart 1000000000 CHz Stop 15.000000000 CHz
[1 to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 Traced
Peak
-20.00 oFf
TraceC
OFF
=30.00
Peak
Lirnit ON
40,00 %
Lirnit ON
=50.00
-60.00
=70.00
=-80.00
=G0.00
= 100,00
start 15.000000000 GHz Stop  26.500000000 CGHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2442 72.50(PK) Hor. 114/94 41.50

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11g Test Channel 7 CH (2442 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIC Mex1
ER-265
-10.00 _—
.Peak.
-20.00 OFF
Traced
4 OFF
=30.00 1
Peak
Lirnit ON
=40, 00 i
Lirnit ON
=50.00
=G0 00
1 2
T ¥ 3
~70.00 { 3
AL i it
-80.00
=50, 00
10000 10 GHz
Srart 1000000000 GHz Stop 18.000000000 CGHz
[1to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 Traceh
Peak
-20.00 oFF
TraceC
OFF
=30.00
Pexk
Lirnit ON
40,00 %
Lirit ON
=50.00
-60.00
=70.00
-B80.00
=90.00
= 100,00
start 18.000000000 GHz Stop 28.500000000 GHz

[18 to 26 GHz]

This report shall not be reproduced, in whole or in part without the written approval of Standard Bank Co.,Ltd.
Standard Bank Inc. #507,508, Dongyoung Central Tower, 847-2 Kumjung-Dong, Gunpo-Si, Kyunggi-Do, Korea 435-050

Tel: (82) 31-393-9394 Fax: (82) 31-393-9392  www.Standardbank.co.kr



<@ Standard <

httpfwwwstandardbank.co. kr

Report No. : E12ZWD-077

Page: 44 of 133

Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2442 77.70(PK) Ver. 114/94 36.30

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11¢g Test Channel 13 CH (2472 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.00 LIC Mex1
ER-265
-10.00 _—
Peak
-20.00 FF
TraceC
OFF
-30.00
4 Peak
Lirnit ON
-40.00 .
Lirnit ON
=50.00
=G0 00
-70.00
-80.00
=G0, 00
~1908% 10 GHz
Start 1.000000000 GHz Stop 18000000000 CHz
[1to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Hex1
ER-265
=10.00 raceh
Peak
-20.00 OFF
TraceC
OFF
=30.00
Pexk
Lirnit ON
=40.00 15
Limit ON
-50.00 l
~60.00
=70.00
=-80.00
=G0.00
= 100,00
Srart 18000000000 GHz Stop 26.500000000 CHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2472 69.94(PK) Hor. 114/94 44.06

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode IEEE802.11¢g Test Channel 13 CH (2472 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS

Ref 0.00 dBm < Final Data >
0.60 LIC Hex1
ER-265
-10.00 —_—
~20.00 OFF
Tracel
4 OFF
-30.00 3
Peak
Lirnit ON
-40.00 .
Lirmit ON
=50.00
=G0.00
—ran0| 1 z i
v A
byt e l,-LAH HMF"“
-80.00
=G0.00
“1000% % 10 GHz
Srart 1.000000000 GHz Stop  18.000000000 GHz
[1 to 18 GHz]
Ref 0.00 dBm < Final Data >
0.00 LIC Mexl
ER-265
=10.00 Traced
Peak
-20.00 oFF
TraceC
OFF
=30.00
Pexk
Lirnit ON
-40.00 i
Limit ON
=50.00 ),
~60.00
=70.00
=-80.00
=G0.00
= 100,00
start 15.000000000 GHz Stop  26.500000000 CGHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2472 77.65(PK) Ver. 114/94 36.35

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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3.3 Peak Power Output

3.3.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.
2. The calibration interval of horn ant. and loop ant. is 24 months
3.3.2 Limit
The maximum peak output power of the intentional radiator shall not exceed the following :

1. According to § 15.247(b)(3), for systems using digital modulation in the bands of 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz : 1Watt.

2. According to § 15.247(b)(4), the conducted output power limit specified in paragraph(b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph(c)
of this section, is transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs(b)(1), (b)(2), and

(b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi

3.3.3 Test Configuration

RF Conducted Measurement:

Spectrum Analyzer

= = o —
_'r:i 00 = EUT

Nan-Conductcd
Table

e Ground Reference Plang e

3.3.4 Test Procedure

The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is set to the peak power
detection.

3.3.5 Peak Power Test Result
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Test Item Peak Power Output
Test Mode 802.11b
Test Site RF Room
Measurement Method Conducted
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2412 8.95 1Watt=30dBm Pass
7 2442 7.93 1Watt=30dBm Pass
13 2472 7.31 1Watt=30dBm Pass
Channel 1.
REF 20.0 dBm DL 8.9 dBm
10 dB/ *4 _Write Smpl B_Blank Smpl
LOF
CENTER THAAAEL: POWER T 1007100
2.41200 |GHz 50 ba [ (EMS)
|| T | ‘ 1[ -
it T
] Y
ICENTER Z.41200 GHz SPAH 30.00 HHz
*RBY 1 MHz *VBYW 3 HMHz SWP 20 ms ATT 30 dB
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Channel 7.
REF 20.0 dBm DL 7.9 dBm
10 dB/ #4 _Write Smpl B_Blank Smpl
LOF|
CHAHHEL: P BT 1007100
CENTER 7.93 [dBmi {RMS)
2.84200 IGH=Z -63.70. ldBm/Hz
FEIET
| I
f I
_____ | || | 1 “
1l 1 T
CENTER 2.44200 GHz SP&H 30.00 HHz
*RBW 1 HH=z #WBW 3 HH=z SWP 20 ms ATT 30 dB
Channel 13.
REF 20.0 dBn DL 7.3 dBm
10 dB/ *4 _Write Smpl B_Blank Smpl
LOF
CHSHHEL: P Ri 10073100
CENTER 7.31 |dBm i {RMS)
2.47200 |GH= -641.32 ldBniHz

CENTER 2.47200 GH=z SPAH 30.00 MHz
*REBYW 1 MHz *UBY 3 MHz SWP 20 ms ATT 30 dB
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Test Item Peak Power Output
Test Mode 802.11¢g
Test Site RF Room
Measurement Method Conducted
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2412 6.21 1Watt=30dBm Pass
7 2442 5.63 1Watt=30dBm Pass
13 2472 5.01 1Watt=30dBm Pass
Channel 1.
REF 10.0 dBn DL 6.2 dBm
10 dB/ *4 Write Smpl B_Blank Smpl
LOF
REE J EFEVH] THARNEL. POWER 1007100
10,0 dBm.. o el B

CENTER 2.41200 GHz SPAH 30.00 HHz
*REY 1 MH=z *VBYW 3 MHz SWP 20 ms ATT 20 dB
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Channel 7.
REF 10.0 dBm DL 5.6 dBm
10 dB/ #4 _Write Smpl B_Blank Smpl
LOF
SAREC, POWER 1007300
CENTER = b KD (RAST
2.4442080 |GH= . =66...00.ldBm /Hz
Tl
f i H
I| J | I
1
CENTER 2.44200 GHz SPAH 30.00 MHz
*RBY 1 MHz #BYW 3 MHz SWP 20 ms ATT 20 dB
Channel 13.
REF 10.0 dBm DL 5.0 dBm
10 dB/ *4_Write Smpl B_Blank Smpl
LOF
CENTER SAAEC, POWERT 100/ F00
l_. A lm Pl = TR T}
2.47200 |GH= -66.62 MBniHz.
¥ '|| I i |r|| Il
|
||N Il |
1 E|||
[Nl | |
CEHTER Z.47200 GHz SPAH 30.00 MHz
*RBY 1 MH=z *BW 3 MHz SWP 20 ms ATT 20 dB
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3.4 Band Edge

3.4.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10.2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013
Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVSI10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10.2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.
2. The calibration interval of horn ant. and loop ant. is 24 months
3.4.2 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio Frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within The band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated emission
which fall in the restricted bands, as defined in section 15.205(a), must also comply with the radiated emission limits

specified in section 15.209(a)(see Section 15.205(¢c)).
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3.4.3 Test Configuration

RF Radiated Measurement:

FRP Dome T N
-_-_\_\_‘_—|_
Imtadm
l e [Antenna Tawer)
el | =v] e
0 cm L — qm —n F 3

1 ILTurnlabIﬂ‘ i N e

e Lir:undi-'lanse - v ‘jlﬁe-hmplifiar
pectrum Analyzer| — o3 -__

3.4.4 Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn table can rotate
360 degrees to determine the position of the maximum emission level. The EUT was positioned such that the
distance from antenna to the EUT was 3 meters. The antenna can move up and down between 1 meter and 4 meters
to fine out the maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the maximum
emission, all of the interface cables must be manipulated according to ANSI C63.4:2003 on radiated measurement.

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

3.4.5 Test Result Method of Band Edge Test Result of Radiated Test.

Emission Level(dBuV/m) = Reading Level + Correct Factor.

Correct Factor (dB)
Test Frequency ( MHz)
Antenna Factor (dB) | Cable loss (dB)
2390 27.02 4.13
2483.5 27.33 4.20

Note : Correct Factor = AF + CL
AF — Antenna Factor , CL-Cable Loss
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3.4.6 Band Edge Test Result

Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11b— CH1 (2412 MHz)
Ant. Pol. Vertical

Title Noname nMkrl 2.3908 GHz
Ref  0.00 dBm Att 10dB -64.55 dBm

Title  Noname nhkrl 2.3928 GHz
Ref  0.00 dBm £ -53.43 dBm

Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 GHz
Span  110.00 MHz YRBWY /*VBW 1 MHz /1 MHz Swp 10.0 msi551 pts)

Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 CHz

Span  110.00 MHz YRBWY [ *VBW 1 MHz/10 Hz Swp  866.1 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 22.41/11.29 31.15 74/54 53.56/42.44 20.44/11.56

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11b— CH1 (2412 MHz)

Ant. Pol. Horizontal

Title  Noname nMkrl 2.3906 GHz
Ref  0.00 dBm : -54.40 dBm

Title Noname nMkrl 2.3900 GHz
Ref  0.00 dBm : -64.66 dBm

Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 GHz
Span  110.00 MHz RBW /"VBW 1 MHz/1 MHz Swp 10.0 msi551 pts)

Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 GHz
Span  110.00 MHz RBW /"WVBW 1 MHz/10 Hz Swp  866.1 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 21.44/11.18 31.15 74/54 52.59/42.33 21.41/11.67

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11b— CH13 (2472 MHz)
Ant. Pol. Vertical

Title  Noname nMkrl
Ref  0.00 dBm

Title  Noname nMkrl
Ref  0.00 dBm

2.48364 GHz
-53.29 dBm

2.48364 GHz
-63.51 dBm

Start  2.45000 GHz ter 2.47500 GHz
Span  50.00 MHz i /"VBW 1 MHz/1 MHz Swp

Stop  2.50000 GHz

Start  2.45000 GHz
Span  50.00 MHz

Center 2.47500 GHz
*RBW /*VBW 1 MHz/10 Hz

Stop  2.50000 GHz
Swp  393.7 ms(551 pts)

10.0 msi551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 22.17/11.95 31.53 74/54 53.70/43.48 20.30/10.52

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11b— CH13 (2472 MHz)
Ant. Pol. Horizontal

Title Noname

Ref  0.00 dBm

Normal

Start  2.45000 GHz

Span  50.00 MHz

Center 2.47500 GHz
"RBW /"VBW 1 MHz /1 MHz

nikkrl

2.48309 GHz
-53.54 dBm

Stop 2.50000 GHz

10.0 msi{551 pts)

Title  Noname
Ref  0.00 dBm

Start  2.45000 GHz

Span  50.00 MHz "RBW /"VBW

Att

Center 2.47500 GHz
1 MHz/10 Hz

nMkr1 2.48345 GHz
-64.15 dBm

Stop  2.50000 GHz
Swp  393.7 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 21.92/11.31 31.53 74/54 53.45/42.84 20.55/11.16

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber

Note

IEEE802.11g— CHI (2412 MHz)

Ant. Pol.

Vertical

Title  Noname
Ref  0.00 dBm

Start  2.31000 GHz

Span  110.00 MHz

Att 10dB

Center 2.36500 GHz

"RBW "V BW 1 MHz/1 MHz Swp

nMkrl 2.3944 GHz

-53.95 dBm

Stop 2.42000 GHz
10.0 ms{551 pts)

Title  Noname
Ref  0.00 dBm

Start  2.31000 GHz

Span  110.00 MHz

"RBW /"VBW

nMkrl 2.3944 GHz

Attt 10dB -64.43 dBm

Center 2.36500 GHz
1 MHz/10Hz

Stop 2.42000 GHz
Swp 866.1 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 21.89/11.41 31.15 74/54 53.04/42.56 20.96/11.44

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11g— CH1 (2412 MHz)
Ant. Pol. Horizontal

Title  Noname

Ref  0.00 dBm

Start  2.31000 GHz

Span  110.00 MHz

Center 2.36500 GHz
RBWY /"VBW 1 MHz/1 MHz

nMkrl

2.3878 GHz
-52.98 dBm

Stop 2.42000 GHz
10.0 ms{551 pts)

Title  Noname
Ref  0.00 dBm

Start  2.31000 GHz

Span  110.00 MHz RBW /"VBW

Attt 10dB

Center 2.36500 GHz
1 MHz/10 Hz

nhkrl 2.3882 GHz
-64.61 dBm

Stop  2.42000 GHz
Swp  866.1 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 22.86/11.23 31.15 74/54 54.01/42.38 19.99/11.62
Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Note IEEE802.11g— CH13 (2472 MHz)
Ant. Pol. Vertical

nMkrl 2.48355 GHz

-53.53 dBm

nMkrl 2.48345 GHz

-63.86 dBm

Title Noname
Ref  0.00 dBm

Title Noname
Ref  0.00 dBm

Start  2.45000 GHz
Span 50.00 MHz

Center 2.47500 GHz
"RBW /*VBW 1 MHz/1 MHz Swp

Stop 2.50000 GHz

Start  2.45000 GHz
Span 50.00 MHz

Center 2.47500 GHz
"RBW /*VBW 1 MHz/10 Hz

Stop 2.50000 GHz
Swp  393.7 ms(551 pts)

10.0 msi551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 21.93/11.60 31.53 74/54 53.46/43.13 20.54/10.87

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber

Note

IEEE802.11g— CHI13 (2472 MHz)

Ant. Pol.

Horizontal

Title Noname
Ref  0.00 dBm

Start  2.45000 GHz
Span 50.00 MHz

Center 2.47500 GHz

"REBW /"VBW 1 MHz /1 MHz Swp

nMkr1 2.48400 GHz
-53.84 dBm

Stop 2.50000 GHz

10.0 msi551 pts)

Title Noname
Ref  0.00 dBm

Start  2.45000 GHz
Span 50.00 MHz

Center 2.47500 GHz
"RBW /*VBW

nMkr1 2.48400 GHz
-64.13 dBm

Stop 2.50000 GHz
Swp  393.7 ms(551 pts)

1 MHz/10 Hz

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 21.62/11.33 31.53 74/54 53.15/42.86 20.85/11.14

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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3.5 6 dB Band

3.5.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

3.5.2 Limit

(a) Operation under the provisions of this Section is limited to frequency hopping and digitally modulated intentional

radiators that comply with the following provisions :

(2) systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and 5725-
5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

3.5.3 Test Configuration

RF Conducted Measurement:

Spectrum Analyzer

-
T oo = EUT

Hon-Conducted
Table

e Ground Reference Plang e

3.5.4 Test Procedure

The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is set to the 6dB Band.
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3.5.5 6 dB Band Test Result

Test Item 6 dB Band
Test Mode 802.11b
Test Site RF Room
Measurement Method Conducted
Channel No. Frequency Measure Limit Result
(MHz) (kHz) (kHz)
1 2412 7590 >500 Pass
7 2442 6900 >500 Pass
13 2472 6900 >500 Pass
Channel 1.
REF 10.0 dBn DL -7.0 dBm HKRA 7.59 HHz
10 dB/ #4_Max  Posi B_Blank Horm 0.50 dB
i DELTA MKR

0| 7..59 MHzZ

| 10 P

/ ;

CENTER 2.41200 GHz SPAH 30.00 HMH=z
#RBYW 100 kHz #VBW 300 kHz SWP 20 ms ATT 20 dB
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Channel 7.

REF 10.0 dBm DL -7.5 dBm MEKRA 6.90 MHz
10 dB/ *4_Max Posi B_Blank Hormn 0.26 dB
LOF|

DELTA MKR
10/|6...90 MH=z
10|

n@fﬁwﬂ'\ﬂmﬂwﬂm "
PN A
mwwv'“ ! UMM
4
£ L i L1 b

NIV ¢
CENTER 2.44200 GHz SPAN 30.00 MHz
*RBW 100 kHz *VBW 300 kH=z SWP 20 ms ATT 20 dB

Channel 13.

REF 10.0 dBm DL -B8.3 dBm HERA 6.90 MHz
10 dB/ *4_Max Posi B_Blank Horm -0.03 dB
LOF|

DELTA MKR
l|6.90 MHz
10|

AMWW ,
" IIIJI.I' I | T

&

;

W,

\ VMLHM

CENTER 2.47200 GHz

SPAH 30.00 HHz

*REYW 100 kH=z

*WBYW 300 kH=z

SWP 20 ms

ATT 20 dB

Tel: (82) 31-393-9394

Fax: (82) 31-393-9392
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Test Item 6 dB Band
Test Mode 802.11¢g
Test Site RF Room
Measurement Method Conducted
Frequency Measure Limit
Channel No. Result
(MHz) (kHz) (kHz)
1 2412 17790 >500 Pass
7 2442 17730 >500 Pass
13 2472 17880 >500 Pass
Channel 1.
REF 10.0 dBn DL -14.3 dBn MKRA 17.79 MHz
10 dB/ *4_Max Posi B_Blank Horm -0.51 4B
LOF
DELTA MKER
w0l17..79 MHz
10|

o

CENTER 2.41200 GHz
*RBW 100 kHz *VBYW 300 kHz

SWP 20 ms

SPAH 30.00 MH=z

ATT 20 dB
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Channel 7.
REF 10.0 dBm DL -14.5 dBm MEKRA 17.73 HHz
10 dB/ *4_Max Posi B_Blank Hormn 0.45 dB
LOF|
DELTA MKR
wl17.73 MH=
10|
|
waw A
{
CENTER 2.44200 GHz SP&H 30.00 HHz
*RBW 100 kHz *VBW 300 kH=z SWP 20 ms ATT 20 dB
Channel 13.
REF 10.0 dBm DL -16.1 dBm HEKRA 17 .88 HHz
10 dB/ *4_Max Posi B_Blank Horm -0.20 dB
LOF
DELTA MKR
w0l17.88 MH=
10|

CENTER 2.47200 GHz
*REYW 100 kH=z

*WBYW 300 kH=z

SWP 20 ms

ATT 20 dB

SPAH 30.00 HHz
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3.6 Power Density
3.6.1 Test Instruments
Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.
2. The calibration interval of horn ant. and loop ant. is 24 months
3.6.2 Limit

Section 15.247 (e) For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time

interval of continuous transmission. This power spectral density shall be determined in accordance with the

provisions of paragraph (v) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

3.6.3 Test Configuration

RF Conducted Measurement:

Spectrum Analyzer

== —

11 oo=

Han-Gonducicd
Tahle

e Ground Relerance Plang e

3.6.4 Test Procedure

The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is set to the Power Density.

3.6.5 Power Density Test Result
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Test Item Power Density
Test Mode 802.11b
Test Site RF Room
Measurement Method Conducted
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2412 -14.20 <8 Pass
7 2442 -15.85 <8 Pass
13 2472 -16.39 <8 Pass
Channel 1.
REF 10.0 dBn MKR 2.411329 GHz
10 dB/ *4_Max Posi B_Blank Horm -14.20 dBmn
LOF

MARKER
012.811329 GHz

10

'

I

DErA TR

II'I

i

.Tv "l

CENTER Z.412000 GHz
*RBYW 3 kHz #BYW 10 kHz

SPAH 1.500 MH=z
SWP 340 ms  ATT 20 dB
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Test Item Power Density
Test Mode 802.11¢g
Test Site RF Room
Measurement Method Conducted
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2412 -20.04 <8 Pass
7 2442 -21.77 <8 Pass
13 2472 -20.92 <8 Pass
Channel 1.
REF 0.0 dBmn MKR 2.411682 GHz
10 dB/ *4_Max Posi B_Blank Horm =20.04 dBm
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4. Equipment Under Test Condition B(Bluetooth Operation)

4.1 Radieted Emission

4.1.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09. 10. 2013
Horn Antenna R&S BBHA9170 BBHA9170152 09. 16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013
Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVS10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10. 2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months
Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain

Note :

(if any) from the measured reading. For the limit is employed average value, therefore the peak value can be
transferred to average value by subtracting the duty factor. The basic equation with a sample calculation is as
follows:

Peak = Reading + Corrected Factor
Where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)

4.1.2 Test Area
3m Full Chamber

4.1.3 Operation of EUT

Operating Environment

Temperature : 24.4 degree C
Humidity : 46 %RH
Atmospheric Pressure  : 986 mBar

4.1.4 Test Date
May 04, 2012
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4.1.5 Radiated Emission Limit

All emission form a digital device, including any network of conductors and apparatus connected

thereto shall not exceed the level of field strength specified below:

FCC Part 15 Subpart C paragraph 15.249(a) Limit

Field Strength of Fundamental (3m) Field Strength of Harmonics (3m)

Fundamental Frequency

(MHz)

mV/m dBuV/m uV/m dBuV/m

2400-2483.5 50 94(Average) 114(Peak) 500 54(Average) 74(Peak)

Note : 1. RF Field Strength (dBuV) = 20log RF Voltage(uV)
2. Distance refers to the distance in meters between the measuring instrument antenna and the closed point
of any part of the device or system.
3. The emission limit in this paragraph is based on measurement instrumentation employing an average
detector

Frequencies in restricted band are complied to limit on Paragraph 15.209

Frequency Range (MHz) Distance (m) Field strength ( dBuV/m)
0.009-0.490 3 20log 2400/F (kHz) + 80
0.490-1.705 3 20log 24000/F (kHz) + 40

1.705-30 3 20log 30 + 40
30-88 3 40.0
88-216 3 435

216-960 3 46.0

Above 960 3 54.0

Note : 1. RF voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the EUT
4. This device used to install a wall device. The location of EUT measurements has the Y-plane(Stand).
5. All scanning using PK detector. And the final emission level was get using QP detector for frequency range
from 30 — 1000 MHz. As to 1 - 26 GHz, the final emission level got using PK and AV detector.
6. If measurement is made at 3m distance.
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4.1.5.1 Radiated Emission Result (30 to 1000 MHz)
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Test Mode Bluetooth Test Channel | 0 CH (2402 MHz)
Test Result PASS
Ref 90,00 dBuY /m «< Final Data >
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LIC Mex1
ER=255
BO.00
Peak
F0.00 OFF
FCC Part1s ass E [QF]| TraceC
OFF
G000
=1 Lt OM
50,00 |
P 15
T T "
40.00 i ? S T T =
2 ; 5 $ i | id |_Fll'l:_;II '?.“rz; ;;‘llg, 26 ;'b-. =
ki H 7 i k1 (a2 T J hat
30,00 ] 1 1 '

g
=
o

- i 44 . 5 ) ] __1- L AR
26,00 VM Wy Wl M"#%,&Lﬁw

10,00

0.00
~10.00 100 MHz 1 CHz

Start  30.000000 MHz Stop  1.000000000 CHz
Frequency | Reading | P Ant. Cable AMP Limit | Total | Margin
Factor Loss GAIN

MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB
39.12 23.60 \Y 12.02 1.30 0.00 40.00 36.92 3.08
89.45 29.67 \% 7.59 1.90 0.00 43.50 39.16 4.34
92.05 30.24 \% 7.94 1.94 0.00 43.50 40.12 3.38
99.99 29.17 H 9.35 1.90 0.00 43.50 40.42 3.08
233.09 28.09 \% 11.01 3.16 0.00 46.00 42.26 3.74
299.53 20.35 H 13.31 3.50 0.00 46.00 37.16 8.84
365.85 19.73 H 14.78 3.96 0.00 46.00 38.47 7.53
897.92 8.03 \% 23.42 6.29 0.00 46.00 37.74 8.26

Note : 1. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel 39 CH (2441 MHz)
Test Result PASS
Ref 90,00 dBuY /m < Final Data =
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start  30.000000 MHz Stop  1.000000000 CHz
: Ant. Cable AMP o .
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB
39.12 22.98 \Y 12.02 1.30 0.00 40.00 36.30 3.70
89.45 29.54 H 7.59 1.90 0.00 43.50 39.03 4.47
96.67 30.14 H 8.76 1.97 0.00 43.50 40.87 2.63
99.99 29.15 H 9.35 1.90 0.00 43.50 40.40 3.10
233.09 27.87 \% 11.01 3.16 0.00 46.00 42.04 3.96
299.53 20.38 H 13.31 3.50 0.00 46.00 37.19 8.81
365.85 19.54 \% 14.78 3.96 0.00 46.00 38.28 7.72
897.92 7.87 \Y 23.42 6.29 0.00 46.00 37.58 8.42

Note : 1. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel 78 CH (2480 MHz)
Test Result PASS

Ref 90,00 dBuY /m < Final Data =
80.00 LIC MHex1
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Frequency | Reading P Limait Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H,V) dB dB dB dBuV/m | dBuV/m dB
39.12 23.04 \% 12.02 1.30 0.00 40.00 36.36 3.64
88.86 28.66 H 7.62 1.90 0.00 43.50 38.18 5.32
93.36 28.44 H 8.17 1.97 0.00 43.50 38.58 4.92
99.99 29.18 H 9.35 1.90 0.00 43.50 40.43 3.07
233.09 27.89 Vv 11.01 3.16 0.00 46.00 42.06 3.94
299.53 20.31 H 13.31 3.50 0.00 46.00 37.12 8.88
365.85 17.07 A\Y/ 14.78 3.96 0.00 46.00 35.81 10.19
897.92 6.23 A\ 23.42 6.29 0.00 46.00 35.94 10.06

Note : 1. Measurement level = reading level + correct factor
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4.1.5.2 Fundamental & Harmonics Radiated Emission Result(1 to 26 GHz)

Test Mode Bluetooth Test Channel | 0 CH (2402 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2402 84.46(PK) Hor. 114/94 29.54

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor

This report shall not be reproduced, in whole or in part without the written approval of Standard Bank Co.,Ltd.

Standard Bank Inc. #507,508, Dongyoung Central Tower, 847-2 Kumjung-Dong, Gunpo-Si, Kyunggi-Do, Korea 435-050
www.Standardbank.co.kr

Tel: (82) 31-393-9394

Fax: (82) 31-393-9392




S 4 Standard Zanis Report No. : E12ZWD-077

httpf www standardbank.co.kr
Page: 81 of 133

Test Mode Bluetooth Test Channel | 0 CH (2402 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2402 88.62(PK) Hor. 114/94 25.38

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel | 39 CH (2441 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2441 84.54(PK) Hor. 114/94 29.46

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel | 39CH (2441 MHz)

Test Item Fundamental & Harmonics Polarization Ver

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2441 89.44(PK) Hor. 114/94 24.46

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel | 78CH (2480 MHz)

Test Item Fundamental & Harmonics Polarization Hor.

Radiated Emission Test Result

Test Result PASS
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2480 84.22(PK) Hor. 114/94 29.78

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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Test Mode Bluetooth Test Channel | 78CH (2480 MHz)

Test Item Fundamental & Harmonics Polarization Ver.

Radiated Emission Test Result

Test Result PASS
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Lirnit ON
=40.00 15
Lirnit ON
-50.00 ]
—60,00
=70.00
=-80.00
=G0.00
= 100,00
start 18000000000 GHz Stop 26.500000000 CHz

[18 to 26 GHz]
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Frequency Emission PK/AV Polarization Limits PK/AV Margin
(MHz) (dBuV/m) (dBuV/m) (dB)
2480 89.96(PK) Hor. 114/94 24.04

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor
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4.2 Number of Hopping Fquency Used

4.2.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

4.2.2 Limit

At least 15 channels frequencies, and should be equally spaced.

4.2.3 Test Configuration

RF Conducted Measuraement:

Spectrum Analyrer

Hon-Gonductcd
Table

b Ground Referance Plang -

4.2.4 Test Procedure

1. Check the calibration of the measuring instrument (SA) using either an internal calibrator of a
known signal form a external generator.

2. Turn ofthe EUT and connect its antenna terminal to measurement via a low loss calbe. Then
set it to any one measured frequency within its oprerating range and make sur the instrument
is operating range and make sure the instrument is operated in its linear range.

3. Set the SA on MaxHold Mode, and the keep the EUT is hoping mdoe. Record all the signals
from each channel until each one has been recorded.

4. Set th SA on View Mode and the plot the result on SA screen.

5. Repeat above procedures until all frequencies measured were complete.
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4.2.5 Number of Hopping Frequency Test Result
Test Mode Bluetooth Test Site RF Test Room
Test Result PASS
REF 20.0 dBm MKRA 40.07 WHz
10 dB/ *4_Max Posi B_Blank Horm -0.25 dB
LOF
DELTA MKR
2 8480.807 MHZ
20l
MWWWWWWWWW
CENTER 2.42142 GHz SPAN 42 .00 WHz
*REYW 1 MHz #VBW 10 kHz  SWP 20 ms _ ATT 30 dB
REF 20.0 dBm MKRA 37.00 HHz
10 dB/ *4_Max Posi B_Blank Horm 0.32 dB
LOF
DELTA MKR
2 l37.080 MH=Z
20l
WWWMWWWWW\
CENTER 2.46340 GHz SPAN 42 .00 WHz
*REYW 1 MHz #VBW 10 kHz  SWP 20 ms _ ATT 30 dB
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4.3 Dwell Time On Each Channel

4.3.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

4.3.2 Limit

The average time of occupancy on any channel shall not be greater the 0.4 seconds within a period fo 04. Seconds

multiplied by the number of hopping channels employed.

4.3.3 Test Configuration

RF Conducted Measuraement:

Spectrum Analyrer

Hon-Gonducted
Table

b Ground Referance Plang -

4.3.4 Test Procedure

. Check the calibration of the measuring instrument (SA) using ither an internal

2. Turn on the EUT and connect its antenna terminal to measurementvia a low loss cable. The set it to any one
measured frequency within its operating range and make sure the instrument is operatd in its linear range.

3. Adjust the center frequency of SA on any frequency be measured nd set SA to ero span mode. And then, set RBW
and VBW of spectrum analyzer to proper value.

4. Measure the time duration of one transmission in the measured frequency. And then plot the result with time
difference of this time duration.

5. Repeat above procedures until all different time-slot modes have been completed.

—_—
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4.3.5 Dwell Time Test Result
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Test Mode Bluetooth

Test Site RF Test Room

Test Result PASS

Mode Number of transmission in a 31.6 Length of transmission time Result Limit
(79 Hopping*0.4) (msec) (msec) (msec)
DHI1 51 (times / 5 sec)*6.32 = 322.32times 0.560 180.50 400
DH3 26 (times / 5 sec)*6.32 = 164.32times 1.800 295.78 400
DHS5 17 (times / 5 sec)*6.32 = 107.44times 3.045 327.15 400

Note) 1. Test plots of the transmitting time slot are shown on next 3 pages.
2. Dwell Time = 79(Channels) x 0.4(s) x average hopping channel x package transfer time
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8-DQPSK-DH]1

REF 10.0 dBm
10 dB/ *4_Write Posi B_Blank Horm

LOF |+

CENTER 2.402000000 GHz SPAH 0 Hz
*REBW 1 HHz *YBW 100 kHz #*SWP 5.0 s ATT 20 dB

8-DQPSK Dwell Time

REF 10.0 dBm MKRA -560.000 ps
10 dB/ *f4 _Write Smpl  B_Blank Smpl -3.98 dB
LOF|+

DELTA MKR

WB.BGB S

k4

i L

CENTER 2.402000000 GHz SPAH 0 Hz
*REYW 1 HMH=z *VBYW 1 MHz *SWP 5.0 ms  ATT 20 dB
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8-DQPSK-DH3
REF 10.0 dBm
10 dB/ *4_YWrite Posi B_Blank Horm
LOF|«

CENTER 2.402000000 GHz SPAH 0 Hz
*REBYW 1 MHz *UBY 100 kHz #*SWP 5.0 s ATT 20 dB

8-DQPSK-Dwell Time

REF 10.0 dBm HKRA =1.800 ms
10 dB/ ¥4 _Write Smpl B_Blank Smpl -3.48 dB
LOF|+

DELTA MKR

L

CENTER 2.402000000 GHz SPAH O Hz
*RBYW 1 HH= #/BW 1 HH= #5WP 10 ms ATT 20 dB
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8-DQPSK-DH5
REF 10.0 dBm
10 dB/ *4_Write Posi B_Blank Horm
LOF|

ALY L L W 9 A WL g LI o

CENTER 2.402000000 GHz SPAH 0 Hz
*REYW 1 HMH=z *VBYW 100 kHz *3WP 5.0 s ATT 20 dB

8-DQPSK-Dwell Time

REF 10.0 dBm HKRA =3.045 ms
10 dB/ ¥4 _Write Smpl B_Blank Smpl -1.68 dB
LOF|+

DELTA MKR

Pm 1S

L

CENTER 2.402000000 GHz SPAH O Hz
*RBYW 1 HH= #/BW 1 HH= #5WP 15 ms ATT 20 dB
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4.4 Channel Bandwidth

4.4.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

4.4.2 Limit

For frequency hopping system operating in the 2400-2483.5 MHz, if the 20 dB bandwidth of hopping channel is
greater than 25 kHz, tow-thirds 20 dB bandwidth of hopping channel shell be a minimum limit for the hopping
channel separation.

4.4.3 Test Configuration

RF Conducted Measuraement:

Spectrum Analyrer

Hon-Gonductcd
Table

b Ground Referance Plang -

4.4.4 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from an
external generator.

2. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency within its
operating range. Set a reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that wre attenuated 20 dB from the reference level. Record
the the frequency difference as the emission bandwidth.

4. Repeat above procedures until all frequencies measured were complete.
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4.4.5 Channel Bandwidth Test Result
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Test Mode Bluetooth Test Site RF Test Room
Test Result PASS
CHANNEL CHANNEL FREQUENCY (MHz) 20 dB bandwidth (MHz)
0 2402 1.313
39 2441 1.308
78 2480 1.313
CH 0 (2402)
FEF 10.0 dBm DL -18.3 dBm HMEKRA 1.313 HMHz
10 dB/ *4_Max Posi B_Blank Horm -0.71 dB
LOF
DELTA MKR
20 : ala g
ol \
Y
.‘.:i M l.\u‘h AIJ. l"‘.
! W VU e
CEHNTER 2.402000 GHz SPaH 2.500 MH=z
*REBYW 30 kH=z #UBYW 300 kH= SWP 20 ms aTT 20 dB
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CH 39 (2441)
REF 10.0 dBm DL -18.0 dBm MKRA 1.308 MHz
10 dB/ *4_Max Posi B_Blank Norm 0.21 dB
L OF|
DELTA MKR
20l1..308 MH=Z o
| 20 st ANV
r/,f ‘\v\
] \
P J'A l\"\m‘_w f\
v e
CENTER 2.44000 GHz SPAN 2.500 MHz
*RBY 30 kHz *VBW 300 kHz  SWP 20 ms ATT 20 dB
CH 78 (2480)
REF 10.0 dBm DL -18.8 dBm MKRA 1.313 HH=z
10 dB/ *A4_Max Posi B_Blank Norm -0.32 dB
LOF|
DELTA MKR
s0l1.313 MH=z "
0 WM RN PN
WW N
CENTER 2 .480000 GHz SPAN 2.500 MHz
*RBYW 30 kH=z *VBW 300 kHz  SWP 20 ms ATT 20 dB
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4.5 Hopping Channel Separation

4.5.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer Advantest R3273 121100554 Jun. 15,2010
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

4.5.2 Limit
At least 25 kHz or two-third of 20 dB hopping Channel bandwidth (whichever is greater).

4.5.3 Test Configuration

RF Conducted Measuraement:

Spectrum Analyrer

Hon-Gonducted
Table

b Ground Referance Plang -

4.5.4 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from an
eternal generator.

2. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency within its
operating range.

3. By using the Maxhold fuction record the separation of two adjacent channels.

4. Measure the frequency difference of these two adjacent channels by SA mark function. And then plot the result on
SA screen.
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4.5.5 Hopping Channel Separation Test Result

Test Mode Bluetooth Test Site RF Test Room

Test Result PASS

FREQUENCY | ADJACENT CHANNEL SEPARATION
CHANNEL (MHz) (MHz) RESULT
0 2402 1.00 PASS
39 2441 1.00 PASS
78 2480 1.00 PASS
CH 0 (2402 MHz)
REF 20.0 dBmn MKRA -1.000 HHz
10 dB/ *4 View Posi B_Max Posi -1.23 dB
LOF
DELTA MKR
20/l=1.000 MHEZ
20| .
w’/ R St
CENTER 2.402500 GHz SPAN 2.500 HHz
*RBW 100 kHz *V¥BW 300 kHz  SWP 20 ms ATT 30 dB
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CH 39 (2441 MHz)
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REF 20.0 dBmn MKRA -1.000 MHz
10 dB/ *4 View Posi B_Max Posi -0.19 dB
L OF|
DELTA MKR
20|=1.000 MH=
20 -
I S NN ., . N
//" //““\\ N
- jw-»-“/ Wmmﬂ‘
P Mg

CEHTER Z.441500 GHz

SPAN 2.500 MHz

#*RBY 100 kHz #*VBW 300 kHz SWP 20 ms ATT 30 dB
CH 78 (2480 MHz)
REF 20.0 dBm MKR4A -1.000 HHz
10 dB/ *4 View Posi B_Max Posi 0.10 dB
LOF|
DELTA MKR
s0l=1.000 MHZ
| 20
al X X
N
CEHTER 2.479500 GHz SPAH 2.500 HHz
#*RBY 100 kHz #*VBW 300 kHz SWP 20 ms ATT 30 dB
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4.6 Maximum Peak Output Power

4.6.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer Advantest R3273 121100554 Jun. 15,2010
RF Test Room - - - -
Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

4.6.2 Limit

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

4.6.3 Test Configuration

RF Conducted Measuraement:

Spectrum Analyrer

Hon-Gonductcd
Table

b Ground Referance Plang -

4.6.4 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from an
external generator.

2. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency within its
operation rage. Set a reference level on the measuring instrument equal to the highest peak value.

3. The center frequency og the spectrum analyzer is set to the fundamental frequency and using 1 MHz RBW and 1
MHz VBW.

4. Measure the captured power within the band and recording the plot.

5. Repeat above procedures until all frequencies required were complete.
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4.6.5 Maximum Peak Output Power Test Result
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Test Mode Bluetooth Test Site RF Test Room
Test Result PASS
Frequency Measue Leve Limit
Channel No. Result
(MHz) (dBm) (dBm)
0 2402 7.70 1Watt =30 dBm PASS
39 2441 7.50 1Watt = 30 dBm PASS
78 2480 7.18 1Watt = 30 dBm PASS

CH 0 (2402 MHz)

REF 20.0 dBm MKR 2.40188 GHz
10 dB/ *4_Max Posi B_Blank Hormn 7.70 dBm
LOF
MARKER
| 20 2.90188 GH=Z
20
/ .

*RBYW 3 HH=

CENTER 2.40200 GHz

VBW 3 HH=

SWP 20 ms

SPAH 20.00 HHz
ATT 30 dB

This report shall not be reproduced, in whole or in part without the written approval of Standard Bank Co.,Ltd.

Standard Bank Inc. #507,508, Dongyoung Central Tower, 847-2 Kumjung-Dong, Gunpo-Si, Kyunggi-Do, Korea 435-050
Tel: (82) 31-393-9394 Fax: (82) 31-393-9392  www.Standardbank.co.kr



<@ Standar

hitpfwwwstandardbank.co. kr

CH 39 (2441 MHz)
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REF 20.0 dBm MKR 2.44118 GH=z
10 dB/ *A4_Max Posi B_Blank Norm 7.50 dBm
LOF|

MARKER
2012.44118 GH=z
20

;#,fwwﬁnwmﬂ\

7

I

CENTER 2.44100 GHz

SPAN 20.00 HHz

*RBYW 3 HH=z VBW 3 HHz SWP 20 ms ATT 30 dB
CH 78 (2480 MHz)
REF 20.0 dBm MKR 2.47998 GH=z
10 dB/ *A4_Max Posi B_Blank Norm 7.18 dBm
LOF|
MARKER
2012.47998 GH=z
| 20]

P

yd

d

CENTER 2.48000 GHz
#REYW 3 HH=

VBW 3 HH=

SPAN 20.00 HHz
ATT 30 dB

SWP 20 ms
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4.7 Band Edge

4.7.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10.2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A.H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013

Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVSI10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10.2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.
2. The calibration interval of horn ant. and loop ant. is 24 months
4.7.2 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio Frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within The band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated emission

which fall in the restricted bands, as defined in section 15.205(a), must also comply with the radiated emission limits

specified in section 15.209(a)(see Section 15.205(c)).
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4.7.3 Test Configuration

RF Conducted Measurement:

Report No. : E12ZWD-077
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=

00 =

@j

Spectrum Analyzer

Non-Conducted

Table

s (Ground Reference Plang

RF Radiated Measurement:

........................... =
FRP Dome T
\ ITmtodm | (Antenna Tower)
i Antennna | |
Eacl U0 o—
Bocm L 3m i— e
(Turntable) — -

‘=t Ground Plane

Spectrum Analyzer

| - ooa l
— OOy

Pre-Amplifier

[7 1] [controlie——-
1

L

}
| |

I

I |
| I

4.7.4 Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn table can rotate

360 degrees to determine the position of the maximum emission level. The EUT was positioned such that the

distance from antenna to the EUT was 3 meters. The antenna can move up and down between 1 meter and 4 meters

to fine out the maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the maximum

emission, all of the interface cables must be manipulated according to ANSI C63.4:2003 on radiated measurement.

The bandwidth below 1 GHz setting on the field strength meter is 100 kHz, above 1GHz are 1IMHz.

4.7.5 Test Result Method of Band Edge Test Result of Radiated Test.

Emission Level(dBuV/m) = Reading Level + Correct Factor.

Correct Factor (dB)
Test Frequency ( MHz)
Antenna Factor (dB) | Cable loss (dB)
2390 27.02 4.13
2483.5 27.33 4.20

Note : Correct Factor = AF + CL
AF — Antenna Factor , CL-Cable Loss
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4.7.6 Band Edge Test Result

Detect mode Peak / Average Mode Test Site 3m Full Chamber
Test mode 8-DQPSK Test Channel 0 CH (2402 MHz)
Ant. Polarization | Vertical Polarization Y-Plane

Title  Noname nMkrl 2.3906 GHz Title  Noname nMkrl 2.3900 GHz
Ref  0.00 dBm : -53.02 dBm Ref  0.00 dBm : -64.55 dBm

Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 GHz Start  2.31000 GHz Center 2.36500 GHz Stop  2.42000 GHz
Span  110.00 MHz "RBYY /"VBW 1 MHz/1 MHz Swp  10.0 ms{551 pts) Span  110.00 MHz "RBYY /"VBW 1 MHz/10 Hz Swp  866.1 ms{551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 22.82/11.29 31.15 74/54 53.97/42.44 20.03/11.56

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Test mode 8-DQPSK Test Channel 0 CH (2402 MHz)
Ant. Polarization | Horizontal Polarization Y-Plane

Title Noname
Ref  0.00 dBm

Center 2.
RBW /"VBW

Start  2.31000 GHz
Span  110.00 MHz

nikkrl 2.3898 GHz

Attt 10dB -54.66 dBm

36500 GHz
1 MHz/1 MHz Swp

Stop 2.42000 GHz
10.0 msi{551 pts)

Start  2.31000 GHz
Span  110.00 MHz

Title Noname
Ref  0.00 dBm

Center 2.36500 GHz
RBW /"VBW

nikkrl 2.3900 GHz

Attt 10dB -64.54 dBm

Stop 2.42000 GHz

1 MHz /10 Hz Swp  866.1 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2390 21.18/11.30 27.38 74/54 52.33/42.45 21.67/11.55

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Test mode 8-DQPSK Test Channel 78 CH (2480 MHz)
Ant. Polarization | Vertical Polarization Y-Plane

Title Noname
Ref  0.00 dBm

Start  2.47500 GHz

Span  25.00 MHz "RBWY /"V B\

Center 2.48750 GHz

2.48364 GHz
-53.27 dBm

nikkrl

Stop 2.50000 GHz
10.0 msi{551 pts)

1 MHz/1 MHz Swp

Title Noname
Ref  0.00 dBm

Start  2.47500 GHz
Span  25.00 MHz

Center 2.48750 GHz
"RBW /

2.48350 GHz
-62.68 dBm

nikkrl

Stop 2.50000 GHz

[ BW 1 MHz /10 Hz Swp  196.8 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 22.19/12.78 31.53 74/54 53.72/44.31 20.28/9.69

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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Detect mode Peak / Average Mode Test Site 3m Full Chamber
Test mode 8-DQPSK Test Channel 78 CH (2480 MHz)
Ant. Polarization | Horizontal Polarization Y-Plane

Title Noname
Ref  0.00 dBm

Start  2.47500 GHz

Span  25.00 MHz "RBWY /"V B\

Center 2.48750 GHz

2.48350 GHz
-52.82 dBm

nikkrl

Stop 2.50000 GHz
10.0 msi{551 pts)

1 MHz/1 MHz Swp

Title Noname
Ref  0.00 dBm

Start  2.47500 GHz

Span  25.00 MHz "RBWY

Center 2.48750 GHz
ITVBW

2.48350 GHz
-63.87 dBm

nikkrl

Stop 2.50000 GHz
1 MHz /10 Hz Swp  196.8 ms(551 pts)

Frequency Reading PK/AV Factor(dB) | Limits PK/AV | Result PK/AV Margin PK/AV
(MHz) (dBuV/m) CL+AF (dBuV/m) (dBuV/m) (dB)
2483.5 22.64/11.59 31.53 74/54 54.17/43.12 19.83/10.88

Note : Emission Level(dBuV/m) = Reading Level + Correct Factor
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5. Equipment Under Test Condition C(RFID(13.56 MHz) Operation)

5.1 Radieted Emission

5.1.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10.2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013
Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVS10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10.2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS, KTL and HCT.

Note :

2. The calibration interval of horn ant. and loop ant. is 24 months
Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain
(if any) from the measured reading. For the limit is employed average value, therefore the peak value can be
transferred to average value by subtracting the duty factor. The basic equation with a sample calculation is as
follows:

Peak = Reading + Corrected Factor

Where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)

5.1.2 Test Area
3m Full Chamber

5.1.3 Operation of EUT

Operating Environment

Temperature : 24.4 degree C
Humidity : 46 %RH
Atmospheric Pressure  : 986 mBar

5.1.4 Test Date
May 6, 2012
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5.1.5 Radiated Emission Limit

All emission form a digital device, including any network of conductors and apparatus connected

thereto shall not exceed the level of field strength specified below:

FCC Part 15 Subpart C paragraph 15.249(a) Limit

Field Strength of Fundamental (3m) Field Strength of Harmonics (3m)

Fundamental Frequency

(MHz)

mV/m dBuV/m uV/m dBuV/m

2400-2483.5 50 94(Average) 114(Peak) 500 54(Average) 74(Peak)

Note : 1. RF Field Strength (dBuV) = 20log RF Voltage(uV)
2. Distance refers to the distance in meters between the measuring instrument antenna and the closed point
of any part of the device or system.
3. The emission limit in this paragraph is based on measurement instrumentation employing an average
detector

Frequencies in restricted band are complied to limit on Paragraph 15.209

Frequency Range (MHz) Distance (m) Field strength ( dBuV/m)
0.009-0.490 3 20log 2400/F (kHz) + 80
0.490-1.705 3 20log 24000/F (kHz) + 40

1.705-30 3 20log 30 + 40
30-88 3 40.0
88-216 3 435

216-960 3 46.0

Above 960 3 54.0

Note : 1. RF voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the EUT
4. This device used to install a wall device. The location of EUT measurements has the Y-plane(Stand).
5. All scanning using PK detector. And the final emission level was get using QP detector for frequency range
from 30 — 1000 MHz. As to 1 - 26 GHz, the final emission level got using PK and AV detector.
6. If measurement is made at 3m distance.
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5.2 Radiated Field emission-15.225(a)

5.2.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10. 2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A.H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013
Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVS10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10. 2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

Note :

5.2.2 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain
(if any) from the measured reading. For the limit is employed average value, therefore the peak value can be
transferred to average value by subtracting the duty factor. The basic equation with a sample calculation is as
follows:

Peak = Reading + Corrected Factor
Where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)

5.2.3 Test Result — Radiated Field Emission-15.225(a)

Field Strength of Field Strength of Field Strength of
Frequency(MHz)
Fundamental uV/m Fundamental dBuV/m(30m) Fundamental dBuV/m(3m)
13.553 — 13.567 15,848 83.9 123.9
[Applicable]
_ Antenna Cable .. .
Freq. Reading Polar. Result Limit Margin
Factor Loss [dBuV/m]
[MHz] | [dBuV/m] [H/V] [dBuV/m] | [dB]
[dB/m] | [dB]
13.5595 45.77 18.70 0.82 H 65.29 123.9 58.61
13.5595 49.22 18.70 0.82 \Y 68.74 123.9 55.16
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Running..

. Mkr1 13.560385 MHz
Ref 140.00 dBu¥V /m < Final Data = 65.29 dBuV /m
140.00 Mkr1 Info
heker
125.00 13.56p=85 MHzZ Freg
657! 13 W im 13.560 MHz
110.00 Lewe
65.29 dBu 1
95.00 FCC Part 15 RFID [PK]| 2512
al 56.20 dBuv 1
50.00 Correction
55.00 .08 db
FCC Part 15_0 kHz to 30 MHz [QP]| HMit
50.00 = 17.01 dB
Margin
35.00 H H 7 . 5671 d8
20.00 ‘x zx \ A ki
5.00
-10.00
Meas. Start 13.110000 MHz Meas. Stop 14.010000 MHz
< Spectrum > Mkr1 13.560586 MHz < CISPR =
105 0 RE[_106.99 dBUV/miAt 10 dB 65.25 dBuV /m 2600 REM_136.99 dBuV/miAtt 10 dB
' 2.5l Npome 12192 e
91.89 5,25 QEUNVIm FCC Fart 15 RFID IPK]| scale TS? 39 15.00 B
76.99 LS  7899(  64.97 dBuv/m 64.66 dBuv/m 66.82 dBuv/m | "B%
6100 e 61.9 FCC Part-15-9 kHz I o MHz-[aPl] - o
FCC Part 15_9 kHz to 30 MHz [QP]| 5"0 o 46.90 i "
46.98 Int amp 3199 60 B
oM 16.99 9 kHz
3199 M- LIA _1; g? *Meas Time
16.95 o Center 13.560586 MHz Correction Level  9.08 dg """""*"*
1.99 MaxHold
13,01 T Peak Average Quasi-pk
. TraceC 54.97 dBUY/m 54.66 dBUY/m 56.52 dBUV/m
e Blank (Max  65.69) {Max 65.06) (Max  67.25)
" Center  13.560385 MHz TEREW 3 kHz (Min : 50.38) (Min : 45.08] (Min : 49.43)
Span 300.000 kHz Swp 21.000 ms
Sweep Measurement Mode Running..
. Mkr1 13.560385 MHz
Ref 140.00 dBuv/m < Final Data > 68.74 dBuV/m
140.00 Mkr1 Info
kr
125.00 13.56p285 hiHz Freg
[1: iB v m 13560 MHz
110.00 Level
68.74 dBuv 1
o5.00 FCC Part 15 RFID [PK]| "o e
art 59.66 dBUY I
50.00 Correction
65.00 9.08 dB
Lirnit
<0.00 FCC Part 15_0 kHz t 30 MHz [P] 197
4 7 H Margin
ol b tasdad 9 it o
20.00
5.00
-10.00
Meas. Start  13.110000 MHz Meas. Stop 14.010000 MHz
< Spectrum > Mkr1 13.560586 MHz < CISPR =
Ref 106.99 dBuV/niAtt 10 dB 63.21 dBu¥/m Ref 136.99 dBuV/nfAtt 10 dB
106.99 . Detector 1360 Scale
91.09 56 bt Fositive 106 oG Loc
6321 gBuvim FCC Part 15 RFID [PK]| scale 5100 15.00 dB
7698 Lo @ 759%| - 63.28 dBuV/m 62.98 dBuv/m 65.14-dBuv/m | %
61.00 e 619 FCC Part 150 ki IR0 MH [p]] = 20
FCC Part 159 kHz to 30 MHz [QPI|"¥"Z 4590 it
46.99 o amp 3198 O E
o 16.99 3 kHz
3189 M- LA 7_‘; g? “Meas Time
16.29 o Center 13.560586 MHz Correction Level  9.08 dg ' """"™"*
1.99 MaxHold
1z.on Té‘arc;BWK Peak Average Quasi-Pk
. TraceC £3.28 dBUV/m £2.98 dBUV/m 55.14 dBUV/m
a0 ek (Max : 69.04) (Max : 68.63) (Max : 70.77)
Center  13.560385 MHz TEREW 9 kHz (Min : 58.04) (Min ©57.24) (Min - 59.52)
Span 300.000 kHz Swp 21.000mMs

[VER.]
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5.3 Radiated Electric Emission-15.225(b) (¢)

Frequency Field Strength of Field Strength of Field Strength of
(MHz) Fundamental uV/m Fundamental dBuV/m(30m) Fundamental dBuV/m(3m)
13.110 — 13.410 106 40.5 80.5
13.410 — 13.553 334 50.4 90.4
13.567 — 13.710 334 50.4 90.4
13.710 — 14.010 106 40.5 80.5
[Applicable]

: Height | Antenna | Cable L :

Freq. Reading Polar. Result Limit Margin
Factor Loss [dBuV/m]

[MHz] | [dBuV/m] [H/V] [dBuV/m] [dB]

[m] [dB/m] [dB]

Note : Other emission don’t exceed the level 20dB below the applicable limit.
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Sweep Measurement Mocle Running..
. Mkr1 13.560385 MHz
Ref 140.00 dBu¥V /m < Final Data = 65.29 dBuV /m
140.00
Mk 1 Mkr1 Info
125.00 13.56] MHz Freg
6529 delvim 13.560 MHz
110.00 Lewel
| | 65.29 dBU /1
95.00 1 FCC Part 15 RFID [PK]| 2512
al 56.20 dBuv 1
50.00 Correction
§5.00 i
.00 FCC Part 15.9 kHz to 30 MHz [qp]| Tt
Margin
35.00 H H - 5671 d8
WWMMMA\ JMMMMWW
20.00
5.00
~10.00
Meas. Start 13.110000 MHz Meas. Stop 14.010000 MHz
< Spectrum > Mkr1 13.560586 MHz < CISPR =
Ref 106.99 dBuv /niAtt 10 dB 65.25 dBuV /m Ref 136.99 dBuv/niAtt 10 dB
106.98 Detector 136.98 Scale
2109 oo, L weine (o152 ol
: 55,25 dBLvim FCC Part 15 RFID [PK]| scale Ja0e 1500 dB
76.99 LS  7899(  64.97 dBuv/m 64.66 dBuv/m 66.82 dBuv/m | "B%
61.09 e 61.95 FCC Part-15:9 kiz QB0 MHz [QPY 3 min
FCC Part 15_9 kHz to 30 MHz [QP]| 5"0 o 46.90 i "
46.98 Int. Amp ?‘é gg 60 B
31.09 oM 9 kHz
: M- LIA _1; g? *Meas Time
16.95 o Center 13.560586 MHz Correction Level  9.08 dg """""*"*
1.99 MaxHold
1301 Tg‘ffwm Peak Average Quasi-Pk
om0 TraceC £4.97 dBuv/m 54,66 dBuv/m £6.82 dBUVim
e Blank (Max  65.69) {Max 65.06) (Max  67.25)
" Center  13.560385 MHz TEREW 3 kHz (Min : 50.38) (Min : 45.08] (Min : 49.43)
Span 300.000 kHz Swp 21.000ms
Sweep Measurement Mocle Running..
. Mkr1 13.560385 MHz
Ref 140.00 dBu¥V /m < Final Data = 68.74 dBuvV /m
140.00
Mk 1 Mkr1 Info
125.00 13.56 MHz Freg
L1 7fagF\l/m 13.560 MHz
110.00 Lewel
| | 68.74 dBU {1
95.00 1 FCC Part 15 RFID [PK]| 52512
a 59.66 dEuV 1
50.00 Correction
§5.00 i
.00 FCC Part 15.9 kHz to 30 MHz [qpl| T
4 Margin
35.00 5 3 55.26 dB
20.00
5.00
-10.00
Meas. Start 13.110000 MHz Meas. Stop 14.010000 MHz
< Spectrum > Mkr1 13.560586 MHz < CISPR >
Ref 106.99 dBuV /nmiAtt 10 dB 63.21 dBuV/m Ref 136.99 dBuV/niAtt 10 dB
106.98 Detector 138.98 Scale
21.99 ssedbmsume | e Jakon cie
: E5.21 gEuvim FCC Part 15 RAID [PKI| scaie Ja02 15.00 4B
78.99 LG e 7899 §3.28 dBuV/m 62.98 dBuv/m 65.14 dBuy/m  |"B"Z
61.00 Pl £1.05 FCE Part-15-9 kitz 8 0 MHZ[OPT] 1ot amn
FCC Part 15_9 kHz to 30 MHz [QPI|"8h"™ 4599 Pt
46.05 Int. Amp ?% gg wEdE Bl
31.00 ON 1,95 9 kHz
Mf-LhA 43'01 Meas Time
1695 o " Center 13.560586 MHz Correction Level  9.08 dg """""™*
1.98 MaxHold
_1z.01 Té?r‘l;EWrt Feak Average Quasi-Pk
2801 Tracec 63.28 dBUV/m 62.98 dBUV/m 65.14 dBUV/m
aon Blank [Max - 69.04) (Max  68.63) [Max  70.77)
Center  13.560385 MHz TEREW 3 kHz (Min - £8.04) (Min :57.24) (Min 1 £3.52)
Span 300.000 kHz S 21.000ms

[VER.]
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5.4 Radiated Field Emission-15.109,15.209, 15.225(d)

Frequency Field Strength of Field Strength of
(MHz) Fundamental uV/m Fundamental dBuV/m(3m)

1.705 — 30.0 30 (at 30m) 49.5

3088 100 (at 3m) 40

88216 150 (at 3m) 435

216 - 960 200 (at 3m) 46

Above 960 500 (at 3m) 54

Frequency | Reading P Ant. Cable AMP Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H,V) dB dB dB dBuV/m | dBuV/m dB

39.12 22.44 \ 12.02 1.30 0.0 40.00 35.76 4.24
82.93 26.87 H 7.89 1.86 0.0 40.00 36.62 3.38
135.87 24.15 H 12.51 2.36 0.0 43.50 39.02 4.48
190.11 23.02 \ 10.60 2.80 0.0 43.50 36.42 7.08
217.46 25.60 \ 10.36 3.04 0.0 46.00 39.00 7.00
233.09 28.26 H 11.01 3.16 0.0 46.00 42.43 3.57
266.25 25.11 H 12.24 3.37 0.0 46.00 40.72 5.28
299.53 22.82 H 13.31 3.50 0.0 46.00 39.63 6.37
316.46 21.56 H 13.68 3.63 0.0 46.00 38.87 7.13
365.85 21.44 \Y 14.78 3.96 0.0 46.00 40.18 5.82
565.74 16.06 H 18.96 4.96 0.0 46.00 39.98 6.02
765.05 12.29 H 21.90 5.83 0.0 46.00 40.02 5.98
831.48 11.09 H 22.80 6.03 0.0 46.00 39.92 6.08
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[ Below 30 MHZz]
Ref 140,00 dBuV /m < Final Data >
140.00 LIS Mex1
ER-265
125.00 Traces
Peak
110.00 OFF
Tracel
OFF
65.00
Peak
Lirnit ON
B0.00 Guasi=Ph
FCC Part 15 RFAID [Pk W™ oM
G5.00
.00 FOC Part 159 kHz vol 30 MHz |[QP]
35.00
20.00
5,00
_]0'0'?0 kHz 100 kHz 1 MH:z 10 MHz
Srart 2.000 kHz S1op 30.000000 MHZ
[30 to 1000 MHZz]
Ref 90.00 dBuV/m < Final Data =
50.00 LIS Mex1
ER-265
B0.00 Traceh
Peak
T0.00 I-l'uri'a
FCC Partl5 Class E [QFP]| TraceC
OFF
50,00
Chasi-P
Limit ON
50,00
40,00
30000 y/
20,00
10.00
Q.00
~10.00 100 MHz 1 CHz
start 30.000000 MHz Stop 1000000000 GHz

Note : Remark “O“ means that the data is Compat chamber ambient.
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5.5 Frequency Stability-15.225(e)

5.5.1 Test Instruments
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Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer ADVANTEST R3273 130900034 12.05. 2012
T]éﬁigggg]) St A TH500 N/A 12.05.2012

Note :

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to RRL, KRISS,

KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

The frequency tolerance of the carrier signal shall be maintained within +£0.01% of the operating frequency over a temperature

variation of -20 degrees to +50 degrees C at normal supply voltage, and for a variation in the primary supply voltage from 85%

to 115% of the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the equipment tests shall

be performed using a new battery

5.5.2 Test Reults.

Table 1 : Frequency Tolerance
Reference Frequency : 13.5603 MHz, Limit : within + 1356.03 Hz
Environment Power | Carrier Frequency Measured with Time Elaspsed
Temperature | Supplied SRARTUP 2 minutes 5 minutes 10 minutes
[C] [Vdc] [Hz] Err[Hz] [Hz] Err[Hz] [Hz] Err[Hz] [Hz] Err[Hz]
+50 12 13560407 107 13560371 71 13560375 75 13560380 80
+40 12 13560383 83 13560374 74 13560372 ) 13560369 69
+30 12 13560394 94 13560386 86 13560387 87 13560381 81
+20 12 13560419 119 13560409 | 109 13560401 | 101 13560393 93
+10 12 13560404 104 | 13560420 | 120 13560418 | 118 13560411 111
0 12 13560415 115 | 13560386 86 13560395 95 13560414 114
-10 12 13560409 109 | 13560407 | 107 13560383 83 13560385 85
-20 12 13560321 21 13560352 52 13560382 82 13560373 73
Table 2 : Frequency Tolerance
Reference Frequency : 13.5595 MHz, Limit : within + 1355.95 Hz
P Carrier Frequency Measured with Time Elaspsed
ower : . .
S liedIVd SRARTUP 2 minutes 5 minutes 10 minutes
upplied[Vdc] [Hz] Err[Hz] [Hz] Err[Hz] [Hz] Err[Hz] [Hz] Err[Hz]
85 % 13560386 86 13560386 86 13560381 81 13560380 80
100 % 13560385 85 13560386 86 13560381 81 13560380 80
115 % 13560385 85 13560385 85 13560381 81 13560380 80

Err[Hz] = Measured caiirer frequency (MHz) — Reference Frequency (13.5603 MHz)
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6. Equipment Under Test Condition D(WiFi+Bluetooth+RFID(13.56 MHz) Operation)

6.1 Radieted Emission

6.1.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Horn Antenna R&S BBHA9120D233 0501 09.10.2013
Horn Antenna R&S BBHA9170 BBHA9170152 09.16.2013
Horn Antenna SCHWARZBECK BBHA9120D BBHA9120D 839 12.24.2012
Horn Antenna A H System, Inc SAS 571 500 03.23.2013
TRILOG Antenna SCHWARZBECK VULD 9160 3292 04.28.2013

Loop Antenna 6502 EMCO 00123879 12.28.2012
EMI Test Receiver | ROHDE&SCHWARZ ESVSI10 80241-015 01.30.2013
EMI Test Receiver LIG NEX1 ER-265 L0811B009 04.10.2013
Spectrum Analyzer ADVANTEST R3273 130900034 12.05.2012
Spectrum Analyzer LIG NEX1 NS-30 6052036 01.30.2013

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months
Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain

Note :

(if any) from the measured reading. For the limit is employed average value, therefore the peak value can be
transferred to average value by subtracting the duty factor. The basic equation with a sample calculation is as
follows:

Peak = Reading + Corrected Factor
Where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)

6.1.2 Test Area
3m Full Chamber

6.1.3 Operation of EUT

Operating Environment

Temperature : 24.4 degree C
Humidity : 46 %RH
Atmospheric Pressure  : 986 mBar

6.1.4 Test Date
May 06, 2012
6.1.5 Radiated Emission Limit

All emission form a digital device, including any network of conductors and apparatus connected

thereto shall not exceed the level of field strength specified below:
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FCC Part 15 Subpart C paragraph 15.249(a) Limit

Fundamental Frequency Field Strength of Fundamental (3m) Field Strength of Harmonics (3m)
(MHz) mV/m dBuV/m uV/m dBuV/m
2400-2483.5 50 94(Average) | 114(Peak) 500 54(Average) | 74(Peak)

Note : 1. RF Field Strength (dBuV) = 20log RF Voltage(uV)
2. Distance refers to the distance in meters between the measuring instrument antenna and the closed point
of any part of the device or system.
3. The emission limit in this paragraph is based on measurement instrumentation employing an average
detector

Frequencies in restricted band are complied to limit on Paragraph 15.209

Frequency Range (MHz) Distance (m) Field strength ( dBuV/m)
0.009-0.490 3 20log 2400/F (kHz) + 80
0.490-1.705 3 20log 24000/F (kHz) + 40

1.705-30 3 20log 30 + 40
30-88 3 40.0
88-216 3 43.5

216-960 3 46.0

Above 960 3 54.0

Note : 1. RF voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the EUT
4. This device used to install a wall device. The location of EUT measurements has the Y-plane(Stand).
5. All scanning using PK detector. And the final emission level was get using QP detector for frequency range
from 30 — 1000 MHz. As to 1G-26G, the final emission level got using PK and AV detector.
6. If measurement is made at 3m distance.
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6.1.5 .1Radiated Emission Result(0.009 to 30 MHz)

Radiated Emission from 0.009 — 30 MHz
EUT set Condition : Normal operating Mode
Antenna Polarity : Hor.

Results : Pass

140,00 Ref 140.00 dBuV/m = Final Data = .
L e ]
ER-265
125.00 y
Peak
110.00 OFF
TraceC
OFF
85.00
Peal
Lirit O~
80.00 .
FCC Part IBHI-IU- ey HmEeN
65.00| % L 3
50.00 15,9 kHz to 30 MHz [QF]
35.00 o3
20.00 h
5.00
B (e 100 kHz 1 MHz 10 MHz
Start  9.000 kHz stop 30.000000 MHz
. Ant. Cable AMP o :
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m | dB

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.

2. Measurement level = reading level + correct factor

3. This device used to install a wall device. The location of EUT measurements has the Y-Plnae.
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Radiated Emission from 0.009 — 30 MHz
EUT set Condition : Normal operating Mode
Antenna Polarity : Ver.

Results : Pass

Ref 140.00 dBuV /m < Final Data >
140.00 LIC Hex 1
ER-265
125.00 Traces
Peak
110.00 oFF
Traced
QOFF
95.00
Peak
Lirmit ON
80.00
FCC Part IBBHU fpig| oM
65.00
50.00 | - FCC Part 15.9 kHz vo 30 MHz [QF]
ety . i i’ ]
iy 1'._-_\4 2 H g
35.00 Y T -
20.00 -
5.00
B (YT 100 kHz 1 MHz 10 MHz
Start  9.000 kHz Stop 30.000000 MHz
, Ant. Cable AMP - :
Frequency | Reading P Limit Total | Margin
Factor Loss GAIN
MHz dBuV/m | (H, V) dB dB dB dBuV/m | dBuV/m dB

Note : 1. Other emissions don’t exceed the level of 20 dB below the applicable Limit.
2. Measurement level = reading level + correct factor

3. This device used to install a wall device. The location of EUT measurements has the Y-Plnae.
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7.0 RF Exposure

7.1 Test Instruments

Description Manufacturer Model No. Serial No. Next of Calibration
Spectrum Analyzer Advantest R3273 121100554 Jun. 15,2010
RF Test Room - - - -

Note : 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to RRL, KRISS, KTL and HCT.

2. The calibration interval of horn ant. and loop ant. is 24 months

7.2 Limit

According to §15.247(b)(4) and §1.1307(b)(1), Systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of the
Commission’s guidelines.

According to §1.1310 and §2.1093 RF exposure is calculated.

Limits for Maximum permissive Exposure (MPE)

FreRqaLAer;cy Electric Field Magnetic Field Power Density Averaging Time
{Mng) Strength(V/m) Strength(A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-134 614 1.63 *(100) 30

1.34-30 824/f 2.19/f *(180/f%) 30
30 — 300 27.5 0.073 0.2 30
300 — 1500 / / f/1500 30
1500 - 15000 / / 1.0 30

f = frequency in MHz

*= Plane-wave equipment power density

7.3 Test Configuration

RF CABLE
EUT [:::::F______Spectrum
Analyzer
SMA
Connector
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7.4 Test Result

7.4.1 WiFi Result

EUT SPS-700B
Frequency Range 2412 ~ 2472 MHz
Device category Portable ( <20 cm separation)
Exposure classification General population/Uncontrolled exposure
(S = ImW/cm?)
Max. output power 8.95 dBm (7.85 mW)
Antenna gain(Max.) 2.00 dBi ( numeric gain : 1.585)
Evaluation applied MPE evaluation
Note :
1. The Maximum output power is 8.95 dBm (7.85 mW) at 2412 MHz
(with 1.585 numeric antenna gain)
2. For mobile or fixed location transmitters, no SAR consideration applied.
The minimum separation generally be used is at least 20cm, even if the calculations indicate
that the MPE distance would be lesser.

S = PG/4nR’

* S = Power density

* P = Power input to antenna

* G = power gain of the antenna in the direction of interest relative to an isotropic radiator

* R = Distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal (dBm) : 8.95
Maximum peak output power at antenna input terminal (mW) : 7.85
Antenna Gain (typical)(dBi1) . 2.00
Maximum antenna gain (numeric) . 1.585
Perdiction distance (cm) . 20
Predication frequency (MHz) o 2412
MPE limit for uncontrolled exposure at prediction frequency (mW/cm?®) : 1

Power density at predication frequency (mW/cm?) . 0.002477

Note : The power density at 20 cm does not exceed the ImW/cm® limit. Therefore, the exposure

condition is compliant with FCC rules.
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7.4.1 Bluetooth Result

EUT SPS-700B
Frequency Range 2402 ~ 2480 MHz
Device category Portable ( <20 cm separation)
Exposure classification General population/Uncontrolled exposure
(S = ImW/cm?)
Max. output power 7.70 dBm (5.889 mW)
Antenna gain(Max.) 2.00 dBi ( numeric gain : 1.585)
Evaluation applied MPE evaluation
Note :
1. The Maximum output power is 7.70 dBm (5.889 mW) at 2402 MHz
(with 1.585 numeric antenna gain)
2. For mobile or fixed location transmitters, no SAR consideration applied.
The minimum separation generally be used is at least 20cm, even if the calculations indicate
that the MPE distance would be lesser.

S = PG/4nR’

* S = Power density

* P = Power input to antenna

* G = power gain of the antenna in the direction of interest relative to an isotropic radiator

* R = Distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal (dBm) : 7.70
Maximum peak output power at antenna input terminal (mW) : 5.889
Antenna Gain (typical)(dBi1) . 2.00
Maximum antenna gain (numeric) . 1.585
Perdiction distance (cm) . 20
Predication frequency (MHz) ;2402
MPE limit for uncontrolled exposure at prediction frequency (mW/cm?®) : 1
Power density at predication frequency (mW/cm?) : 0.00186

Note : The power density at 20 cm does not exceed the ImW/cm® limit. Therefore, the exposure

condition is compliant with FCC rules.
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8.0 ANTENNA REQUIREMENT

8.1 RFID Antenna

8.1.1 Applicable Stamdard

According to § 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.

8.1.2 Antenna Construction

The antenna is permanently mounted on PCB, no consideration of replacement.
8.1.3 Test Result : Pass

8.2 WIFI & BleutoothAntenna

8.2.1 Applicable Stamdard
According to § 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.

8.2.2 Antenna Construction

The antenna is located inside the case, no consideration of replacement

Helical antenna SMA connector of the RF board through the device is fixed and the Maximum gain of the
antennas is 2.0 dBi.

8.2.3 Test Result : Pass
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Appendix A. The Photo of Test Setup

® View of Radiated Emission (9 kHz to 30 MHz)

® View of Radiated Emission (30 MHz to 1GHz)
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® View of Radiated Emission (Above 1GHz)
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Appendix B. The Photo of Equipment Under Test

Front View of EUT

Rear View of EUT
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Inside View of EUT
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