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INFORMATION OF TEST LABORATORY

EMC LABORATORY of IST Co., Ltd.
52-20, Sinjeong-ro 4l1lbeon-gil, Giheung-gu

Yongin-si, Gyeonggi-do, Korea.
TEL : +82 31 326 6700 FAX - +82 31 326 6797

KOLAS Testing No. : KT118

RRA Designation No. : KR0018
FCC Registration No. : 400603
VCCI Member No. : 1739

Measurement Uncertainty

Conducted Emissions(#1) U= 2.59 [dB]

(Confidence level approximately 95 %, k = 2)
- U = 2.59 [dB]
Conducted Emissions(#2) (Confidence level approximately 95 %, k = 2)
et ot 0 = 3.02 [oe]
- , . _
(Antenna — Horizontal) (Confidence level approximately 95 %, k = 2 )
Radiated Emissions _
30 MHz — 1000 MHz U = 3.68 [dB]
(Antenna — Vertical) (Confidence level approximately 95 %, k = 2 )
Radiated Emissions U= 4.20 [dB]
Above 1 GHz (Confidence level approximately 95 %, k = 2)
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PRODUCT INFORMATION

Network audio player(DPF11)

Display 7”WVGA(1280x800) Touch Display

DAC Cirrus Logic CS4398 x 2(Dual DAC)
Digital _Out AES/EBU x1, BNC x1, Coaxial x1, Optical x1
_Input AES/EBU x1, BNC x1, Coaxial x1, Optical x1

Analog _Fixed & Variable Out

Balanced (L/R) x2, RCA (L/R) x2

Fixed output level

3 V(RCA, Balanced)

Variable output level

7.5 V(RCA) / 10 V(Balanced)

Channel Separation

>135dB / 1Khz

Frequency Response

+0.02dB / 20Hz ~ 20Khz, + 0.4dB /10Hz ~ 70Khz

THD(Total Harmonic Distortion)

< 0.0008% / 1Khz /10 V, <0.001% / 10Hz ~ 20Khz / 10 V

SNR(Signal to Noise Ratio)

118dB /10 V

Audio File Supported

WAV, FLAC, WMA, MP3, OGG, APE, AAC, ALAC, AIFF, DFF,DSF

Audio Sample Rate

8Khz ~ 384Khz (8/16/24 bits per sample)
DSD Native : DSD64(1bit / 2.8 MHz) / DSD 128(1bit / 5.6 MHz)

USB Supported

Type A(Host) x2, Type B(Device) x1

USB DAC Supported

UAC(USB Audio Class)2.0 / DSD64, DSD128, PCM

Network Supported

Wi-Fi 802.11b/g/n(2.4 GHz) & Ethernet 10/100/1000,
DLNA(DMS,DMC,SMR), BT 4.0

CD Ripping audio format

WAV, FLAC

Battery

Capacity : 10.4 A/ Voltage : 7.4 V(Normally) / Type : Li-lon

Dimension / Weight

214[W] x 238[H] x 243[D](mm) / 11.4 Kg

Note:

All the testing were performed according to the procedures in

FCC 47CFR PART 15 SUBPART C
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SUMMARY
Standard o
Section Description result remark
. Meet the
15.207 AC Conducted Emission Pass requi rements
. . Meet the
15.209 Field Strength of Harmonics Pass requi rements
15.247(b) Peak Output Power Pass Megt the
requirements
Conducted Band Edges Pass Megt the
requirements
Conducted Spurious Emission Pass Megt the
15.247(d) requirements
i Radiated restricted bands Meet the
o - Pass _
Emission requirements
Radiated Spurious Emission Pass Megt the
requirements
15.247(a) (2) 6dB Bandwidth Pass Meet the
requirements
15.247(e) Power Spectral Density Pass Megt the
requirements
15.203 & Antenna requirement - Mleet the
15.247(b) 9 requirements

Applied Standards
According to the specifications of the manufacturer, the EUT must

comply with the requirements of the Following standards:

<>
<>
<>
<>

FCC Part 15 Subpart C 8§ 15.247
FCC KDB Publication No. 558074 DO1 DTS Meas. Guidance v03r02
FCC TCB Workshop 2013, April 9.

ANSI C63.4-2003 and ANSI C63.10-2009
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Conducted Emissions:
The measurement were performed over the frequency range of 0.15 MHz to 30 MHz using

a 50 /50 uH LISN as the input transducer to a Spectrum Analyzer or a Field
Intensity Meter. The measurements were made with the detector set for "quasi-peak' &
“Average” within a bandwidth of 9 KHz.

- Procedure of Test

The line-conducted facility is located inside a shielded room No.1. A 1 m X 1.5 m
wooden table 80 cm height is placed 40 cm away from the vertical wall and 1.5 m away
from the other wall of the shielded room. The R/S ENV216 and R/S ESH3-Z5 LISN are
bonded to bottom of the shielded room. The EUT is located on the wooden table with
distance more than 80 cm from the LISN and powered from the R/S ENV216 LISN. The
peripheral equipment is powered from the other LISN. If the EUT is a DC-powered
device, power will be derived from the source power supply it normally will be
powered from and this supply lines will be connected to the R/S ESH3-Z6 LISN. All
interconnected cables more than 1 m were shortened by non-inductive bundling to a 1
m length. Sufficient time for the EUT, support equipment, and test equipment was
allowed in order for them to warm up to their normal operating conditions. The RF
output of the LISN was connected to the R/S receiver to determine the frequency
producing the maximum emission from the EUT. The frequency producing the maximum
level was reexamined using Quasi-Peak mode by manual measurement. The EUT,
peripheral equipment, and interconnecting cables were arranged and manipulated to

maximize each emission.

Equipment under test

o

215 EUT =80

>150 >40

7'}
Measuring —
80 apparatus
ﬁ 80
Mains
LISN -
Filter
>80 Screened room
Receiver Non-metallic support

Coaxial cable Artificial mains network

Rear side

< Side View >
< Concept Drawing >

6 of 59

IST(02) 029 A4 .(101025)
The test result only responds to the tested sample. This report shall not be reproduced except in full,
without the allowance of the test laboratory.



IST Co., Ltd.
EMC LABORATORY
TEST REPORT NO. : 14-IST-0646

Limits

According to ¢$15.207(a) except as shown in paragraphs (b) and (c) of this section,
for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall
not exceed the limits in the following table, as measured using a 50 pH/50 ohms line
impedance stabilization network(LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between
each power line and ground at the power terminal. The lower limit applies at the

boundary between the frequency ranges.

Frequency Range Limits
(MHZ) Quasi -peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50 to 5 56 46
5 to 30 60 50

* Decreases with the logarithm of the frequency.

Test specification.

According to FCC 47 CFR Part 15 Subpart C Section 15.207
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Conducted Emissions

[Applicable]
€ Test Equipment Used
Model Name Description Manufacturer Due for Cal Serial No.
ESCI Test Receiver Rohde & Schwarz Jul. 09, 2015 100373
ENV216 LISN Rohde & Schwarz Dec. 09, 2014 101718
Note :The equipment used is calibrated in regular for every year.
€ Test Accessories Used
Equipment Type Brand Serial No.
EUT DPF11 IRIVER LIMITED. N/A
LENOVO INFORMATION PRODUCTS 814VU01006G000
Laptop 20188 Co.. LTD. 1T
Adapter(Laptop) KPL-060F ggngbﬁtéso Electronic N/ZA
Speaker N/ZA N/A N/ZA
AP DIR-825 D-Link Corporation F3T02C9000588
AK500N_LED_TP1
LED Board 141013 IRIVER LIMITED. N/A
Headphone N/A N/A N/A
Earphone N/A N/A N/A
Earphone N/A IRIVER LIMITED. N/A
Micro SD N/A SanDisk N/A
USB Drive UF516G LG Electronics N/ZA
BT remote control BC-01 IRIVER LIMITED. N/A

Connecting Interface Cables :

Unshielded Ethernet(RJ-45) Cable :
Unshielded LED Power Cable : 1.8 m
Unshielded Earphone Cable : 1.5 m
Unshielded Earphone Cable : 1.5 m
Unshielded Variable RCA Cable : 1.8 m
Unshielded USB Cable : 1.6 m

Unshielded Adapter Power Cable :
Unshielded Headset Cable - 2.0 m

3.0 m

1.8 m

€ Test Conditions

Temperature (22.5+0.3) T
Humidity (44.6 £ 0.2 ) % R.H.
Atmosphere ( 1007 ) mbar

€ Test Area
¢ Test Date
Note :

Conducted Room #1
October 20, 2014
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Conducted Emissions result
Live
® REW 9 kH=z
MT 1le0 msz
Att 10 JdB PREAMP CFF
dBpv | 49 1 MHz 10 MAz
=70
IR [T=c| Bop
2 av |%0
CLRWR
=) Bav
BN W}WL o el .
LU e
/ W/MWMNWWMA\
Bt i A M
\/\WW MV e T
1 ‘\U i y Wdf/
8]
150 kHz 30 MHz
Model Name DPF11 120 Vac &0 Hz FPhase Live
Measurement Limit Insertion| Cable Result Margin
Bagq]- [dB ] [dB &] Loss Loss [dB 4] [dB]
z
Q-peak |Average| Q-peak |Average [dB] [dB] | Q-peak |Average| Q-peak |Average
0.153 | 38.61 | 28.23 | 65.84 | 55.84 9.55 0.05 | 48.21 | 37.83 | 17.63 | 18.01
0.194 | 33.17 | 20.25 | 63.86 | 53.86 9.55 0.03 | 42.75 | 29.83 | 21.11 | 24.03
0.382 18.19 3.69 58.24 | 48.24 9.56 0.11 | 27.86 | 13.36 | 30.38 | 34.88
0.491 19.23 | 14.86 | 56.15 | 46.15 9.56 0.05 | 28.84 | 24.47 | 27.31 | 21.68
1.143 14.56 8.82 56.00 | 46.00 9.56 0.07 | 24.19 | 18.45 | 31.81 | 27.55
1.895 14.43 7.27 56.00 | 46.00 9.57 0.10 | 24.10 | 16.94 | 31.90 | 29.06
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Conducted Emissions result

Neutral
® RBW 9 kAz
MT 160 ms
Attt 10 d4dB PREAME CFF

daBpv | gq 1 MH=z 10 MHAz

-7 0
BEEE e 2oz
2 av [©0

CLRWR

|40

AC

20 _.JUA 1 fk\vfl\ "’\j’m“\}fj
W\ \ fJ\ﬂ av b

u Y N

0]

150 kHz 30 MH=z

Model Name DPF11 120 Vac 60 Hz Phase : Neutral

Measurement Limit Insertion| Cable Result Margin
E&ﬁq]— [dB &/] [dB &] Loss Loss [dB 2] [dB]

z
Q-peak |Average| Q-peak |Average [dB] [dB] | Q-peak |Average| Q-peak |Average
0.157 38.49 28.40 | 65.62 | 55.62 9.56 0.05 | 48.10 | 38.01 | 17.52 | 17.61
0.189 32.65 17.40 | 64.08 | 54.08 9.56 0.04 | 42.25 | 27.00 | 21.83 | 27.08
0.319 21.59 10.49 | 59.73 | 49.73 9.56 0.05 | 31.20 | 20.10 | 28.54 | 29.64
0.495 21.24 16.72 | 56.08 | 46.08 9.56 0.05 | 30.85 | 26.33 | 25.24 | 19.76
1.455 17.23 11.74 | 56.00 | 46.00 9.57 0.08 | 26.88 | 21.39 | 29.12 | 24.61
1.753 20.01 13.20 | 56.00 | 46.00 9.57 0.09 | 29.67 | 22.86 | 26.33 | 23.14
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Peak Output Power

& Test Equipment
The following test equipment are used during the test:

Item Equipment Manufacturer | Model no/Serial No. Due for Cal.
1 Power Meter Agilent N1911A/ MY53280018 | Aug. 07, 2015
2 Wideband Power Sensor Agilent N1921A/ MY52300024 | Aug. 06, 2015
3 RF ROOM
Note : All equipment upon which need to calibrated are with calibration period of 1 year.
e Limits

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

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 1iIn paragraphs(b)(1), (b)), and (b)(3) of this section,

appropriate, by the amount in dB that the directional gain of the antenna

exceeds 6 dBi

& Test Setup

EUT RF CABLE Power Meter
(Peak)

& Test Procedure
1.The transmitter output is connected to the Power meter.
The Power meter is set to the peak power detection.
2. The testing follows the Measurement Procedure FCC KDB No. 558074 DO1 DTS Meas.
Guidance v03r02.
9.1.2 PKPM1 Peak power meter method.
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Peak Output Power Test result

Product DPF11
Test Method PKPM1 Peak Power Meter method
Test Mode Transmit
Test Site RF Room
Measurement Method Conducted
802.11b Mode
Rate Measure Power Limit
Frequency channel No. (Mbps) (dBm) (dBm)
(MHZ)
1 Mbps 15.10 1Watt=30dBm
2 Mbps 15.16 1Watt=30dBm
2412 1
5.5 Mbps 15.14 1Watt=30dBm
11 Mbps 15.15 1Watt=30dBm
1 Mbps 15.41 1Watt=30dBm
2 Mbps 15.43 1Watt=30dBm
2437 6
5.5 Mbps 15.42 1Watt=30dBm
11 Mbps 15.44 1Watt=30dBm
1 Mbps 14 .95 1Watt=30dBm
2 Mbps 14.98 1Watt=30dBm
2462 11
5.5 Mbps 14 .85 1Watt=30dBm
11 Mbps 15.10 1Watt=30dBm

Note : Measurement Power = reading level + correct factor
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Frequéﬁﬁi-G Mode Rate Measure Power Limit
(MH2) Channel No. (Mbps) (dBm) (dBm)
6 Mbps 16.32 1Watt=30dBm
9 Mbps 16.15 1Watt=30dBm
12 Mbps 15.99 1Watt=30dBm
0412 1 18 Mbps 15.98 1Watt=30dBm
24 Mbps 16.30 1Watt=30dBm
36 Mbps 16.02 1Watt=30dBm
48 Mbps 16.03 1Watt=30dBm
54 Mbps 16.04 1Watt=30dBm
6 Mbps 16.70 1Watt=30dBm
9 Mbps 16.39 1Watt=30dBm
12 Mbps 16.64 1Watt=30dBm
437 5 18 Mbps 16.18 1Watt=30dBm
24 Mbps 16.19 1Watt=30dBm
36 Mbps 16.31 1Watt=30dBm
48 Mbps 16.47 1Watt=30dBm
54 Mbps 16.52 1Watt=30dBm
6 Mbps 15.90 1Watt=30dBm
9 Mbps 15.70 1Watt=30dBm
12 Mbps 15.53 1Watt=30dBm
2462 11 18 Mbps 15.52 1Watt=30dBm
24 Mbps 15.55 1Watt=30dBm
36 Mbps 15.62 1Watt=30dBm
48 Mbps 15.66 1Watt=30dBm
54 Mbps 15.57 1Watt=30dBm

Note : Measurement Power = reading level + correct factor
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FrSSE:ﬁiJvOde(HTZO) Rate Measure Power Limit
(MH2) Channel No. (Mbps) (dBm) (dBm)
6.5 Mbps 15.14 1Watt=30dBm
13 Mbps 14.75 1Watt=30dBm
19.5 Mbps 14.61 1Watt=30dBm
0412 1 26 Mbps 14.91 1Watt=30dBm
39 Mbps 14.54 1Watt=30dBm
52 Mbps 15.23 1Watt=30dBm
58.5 Mbps 14.63 1Watt=30dBm
65 Mbps 14.70 1Watt=30dBm
6.5 Mbps 14.95 1Watt=30dBm
13 Mbps 14.21 1Watt=30dBm
19.5 Mbps 14.51 1Watt=30dBm
2437 5 26 Mbps 14.44 1Watt=30dBm
39 Mbps 14.13 1Watt=30dBm
52 Mbps 14.60 1Watt=30dBm
58.5 Mbps 14.38 1Watt=30dBm
65 Mbps 14.20 1Watt=30dBm
6.5 Mbps 14.17 1Watt=30dBm
13 Mbps 13.49 1Watt=30dBm
19.5 Mbps 13.90 1Watt=30dBm
26 Mbps 13.83 1Watt=30dBm
2462 11
39 Mbps 13.59 1Watt=30dBm
52 Mbps 13.87 1Watt=30dBm
58.5 Mbps 13.65 1Watt=30dBm
65 Mbps 13.79 1Watt=30dBm

Note : Measurement Power = reading level + correct factor
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6dB BandWidth

& Test Equipment
The following test equipment are used during the test:

Item Equipment Manufacturer Model no/Serial No. Due for Cal.
1 Spectrum Analyzer ADVANTEST R3273 / 110600587 May.08, 2015
2 RF ROOM

Note : All equipment upon which need to calibrated are with calibration period of

1 year.

& Test Setup

EUT RF CABLE SPECTRUM
ANALYZER

e Limits

(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.

& Test Procedure

1. The testing follows FCC KDB Publication No. 558074 DO1 DTS Meas Guidance v03r02.
8.0 DTS bandwidth 8.1 Option 1.

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

3. Set the spectrum analyzer™s resolution bandwidth (RBW) = 100KHz.
Set the Video bandwidth (VBW) > 3 *RBW.
Set Peak Detector, max hold trace mode and auto couple sweep.

4. Measure the Maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (Upper and lower frequencies)
that are attenuated by 6dB relative to the maximum level measured in the

fundamental emission.
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6dB BandWidth Test result

Product DPF11
Test Method DTS bandwidth 8.1 Option 1
Test Mode Transmit
Test Site RF Room
Measurement Method Conducted
802.11b
Frequency Measure Level Limit
Channel No. (MHZ) (MHZ) (KH2) Result
Low 2412 8.66 >500 Pass
Mid 2437 8.54 >500 Pass
High 2462 8.56 >500 Pass
Low(2412 MHz) Mid(2437 MHz)
REF 20.0 dBm DL 0.0 dBm HMKRA 8.66 HHz REF 20.0 dBm DL -0.8 dBm HKRA 8.54 HHz
10 dB/ ##_View Posi B_Blank Horm .07 dB 10 dB/ *4_View Posi B_Blank Horm 0.60 dB
LOF| LOF]
L

=

pouing
L J e R

™

7

w”’

CENTER 2.41200 GHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms

SPAN 20.00 MHz CENTER 2.43700 GHz

ATT 30 dB

SPAN 20.00 MHz

*RBW 100 kHz *VBW 300 kHz  SWP 20 ms ATT 30 dB

High(2462 MHz)

REF 20.0 dBm DL -0.8 dBm MKRA 8.56 MHz
10 dB/ #4_View Posi B_Blank Horm -0.27 dB
LOF]|

e A
i .

i

CENTER 2.46200 GHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms

SPAN 20.00 MHz
ATT 30 dB
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802.11g
Frequency Measure Level Limit
Channel No. (MHZ) (MHZ) (KH2) Result
Low 2412 16.50 >500 Pass
Mid 2437 16.46 >500 Pass
High 2462 16.62 >500 Pass
Low(2412 MHZz) Mid(2437 MHz)

REF 20.0 dBm DL -9.3 dBm MKRA 16.50 HHz REF 20.0 dBm DL -9.3 dBm MKRA 16.46 MHz

10 dB/ *4_View Posi B_Blank Norn 0.12 dB 10 dB/ #4_View Posi B_Blank MNorm 0.41 dB

LLOF| LOF|

Iuﬁmﬁ v aniasslonns ol Ml ‘ WMW Mhn.nw)\ﬁi
o o o iy

e

CENTER 2.41200 GHz SPAN 20.00 HHz CEMTER 2.43700 GHz SPAH 20.00 MHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms ATT 30 dB *RBW 100 kHz #*VBW 300 kHz SWP 20 ms ATT 30 dB

High(2462 MHz)

REF 20.0 dBm DL -10.0 dBm MKRA 16.50 WH=z
10 dB/ #h_View Posi B_Blank Horm -0.30 dB
LOF]|

gl sanboindonn | tiolaonin sy

CENTER 2.46200 GHz SPAN 20.00 HHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms ATT 30 dB

Note : Measurement level = reading level + correct factor
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802.11n(ht20)
Frequency Measure Level Limit
Channel No. (MHZ) (MHZ) (KH2) Result
Low 2412 17.70 >500 Pass
Mid 2437 17.70 >500 Pass
High 2462 17.66 >500 Pass
Low(2412 MHZz) Mid(2437 MHz)
REF 20.0 dBm DL -13.8 dBm MKRA 17.70 HHz REF 20.0 dBm DL -13.8 dBm MKRA 17.70 MHz
10 dB/ *4_View Posi B_Blank Norn -0.13 dB 10 dB/ #4_View Posi B_Blank MNorm -0.22 dB
LOF| LOF|

T R FUR SRR CEXY CTPRNIEN FIO YW WAL A T il e ol g

- Y
o M ',

N

CENTER 2.41200 GHz SPAN 20.00 HHz CEMTER 2.43700 GHz SPAH 20.00 MHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms ATT 30 dB *RBW 100 kHz #*VBW 300 kHz SWP 20 ms ATT 30 dB

High(2462 MHz)

REF 20.0 dBm DL -13.8 dBm MKRA 17 .66 WH=z
10 dB/ #h_View Posi B_Blank Horm -0.13 dB
LOF]|

f‘M LY O LY P PR (0301 S O TS D

CENTER 2.46200 GHz SPAN 20.00 HHz
*RBYW 100 kHz *VBW 300 kHz SWP 20 ms ATT 30 dB

Note : Measurement level = reading level + correct factor
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Power Spectral Density

& Test Equipment
The following test equipment are used during the test:

Item | Equipment Manufacturer Model no/Serial No. Due for Cal.
1 Spectrum Analyzer ADVANTEST R3273 / 110600587 May. 08, 2015
2 RF ROOM

Note : All equipment upon which need to calibrated are with calibration period of

1 year.

¢ Test Setup

EUT RF CABLE SPECTRUM
ANALYZER

eLimits

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.

& Test Procedure

The Measurement Procedure PKPSD was set according to the FCC KDB 558074 DOl DTS
Meas Guidance v03r02. 10.2 Method PDPSD (peak PSD).

Use the peak marker function to determine the maximum power level in any 3 kHz
band segment within the fundamental RBW.
(VBW 23 xRBW, Sweep time = auto couple, Trace mode = Max hold)

Antenna output of the EUT was coupled directly to spectrum analyzer; if an
external attenuator and/or cable was used, these losses are compensated for with the

analyzer OFFSET function.

Limit: The Power Density does not exceed 8dBm/ 3 kHz.
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PSD Test result

Product DPF11
Test Method Method PKPSD (peak PSD)
Test Mode Transmit
Test Site RF Room
Measurement Method Conducted
802.11b
Channel Fr?ﬂﬁigcy PSD/3KHz (dBm) Eég%; Result
Low 2412 -9.41 < 8 Pass
Mid 2437 -9.31 < 8 Pass
High 2462 -8.84 < 8 Pass
Low(2412 MHz) Mid(2442 MHz)
?EFdég'o dB!:A View Posi B_Blank Morn MR %él.lﬁﬁﬁﬂgm EEFdég'o dBr:n View Posi B_Blank Morm MR gég?QngHz
L OF| LOF]|

O L T

ICENTER 2.41200 GHz SPAN 20.00 HHz CENTER 2.43700 GHz SPAH 20.00 MHz
*RBY 3 kH=z *WBYW 10 kHz SWP 4.5 s ATT 20 dB *RBW 3 kHz *BYW 10 kHz SWP A5 s ATT 20 dB
High(2462 MHz)
REF 10.0 dBm MKR 2.46236 GHz
10 dB/ *h_View Posi B_Blank Mornm -6.84 dBm
L OF|
IR T
wm i,
y B
v
ICENTER 2.46200 GHz SPAN 20.00 HHz
*RBY 3 kH=z *WBYW 10 kHz SWP 4.5 s ATT 20 dB
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802.11g
Frequency Limit
Channel (VH2) PSD/3KHz (dBm) (dBm) Result
Low 2412 -18.15 < 8 Pass
Mid 2437 -17.47 <8 Pass
High 2462 -17.69 < 8 Pass
Low(2412 MHz) Mid(2442 MHz)
REF 10.0 dBm MKR 2.41658 GHz REF 10.0 dBm MKR 2.42974 GHz
10 dB/ #h_View Posi B_Blank Horm -18.15 dBm 10 dB/ #A_View Posi B_Blank Horm -17.47 dBn
LOF| LOF|
M IS P 4 P RN A | I L4 Ldal L v
[ A LA R o WMMWWWVM A
i L o "y
CENTER 2.41200 GHz SPAN 20.00 HHz CEMTER 2.43700 GHz SPAH 20.00 MHz
*RBY 3 kHz *YBY 10 kHz SWP 4.5 s alT 20 dB *REBW 3 kHz *BYW 10 kHz SWP 4.5 s ATT 20 dB
High(2462 MHz)
REF 10.0 dBm MKR  2.45414 GHz
10 dB/ #h_View Posi B_Blank Horm -17.69 dBm
LOF|
R S
e ",
CENTER 2.46200 GHz SPAN 20.00 HHz
*RBY 3 kHz *YBY 10 kHz SWP 4.5 s alT 20 dB

Note : Measurement level = reading level + correct factor
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802.11n(ht20)
Frequency Limit
Channel (VH2) PSD/3KHz (dBm) (dBm) Result
Low 2412 -21.25 < 8 Pass
Mid 2437 -20.94 < 8 Pass
High 2462 -21.53 < 8 Pass
Low(2412 MHz) Mid(2437 MHz)
REF 10.0 dBm MKR 2.41820 GHz REF 10.0 dBm HKR 2.43250 GHz
10 dB/ #A_View Posi B_Blank Horm -21.25 dBm 10 dB/ *4_View Posi B_Blank Norm -20.94 dBn
LOF| LOF]|

wawwwww ettt A AYON AR AR AR RA Y
i Wy W "

CENTER 2.41200 GHz SPAN 20.00 HHz CEMTER 2.43700 GHz SPAH 20.00 MHz
*RBYW 3 kHz *YBYW 10 kHz SWP 4.5 s ATT 20 dB *RBW 3 kHz *VBYW 10 kHz SWP 4.5 s ATT 20 dB

High(2462 MHz)

REF 10.0 dBm MKR 2.46318 GHz
10 dB/ #h_View Posi B_Blank Horm -21.53 dBm
LOF]|

CENTER 2.46200 GHz SPAN 20.00 HHz
*RBYW 3 kHz *YBYW 10 kHz SWP 4.5 s ATT 20 dB

Note : Measurement level = reading level + correct factor
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99% Occupied Bandwidth

& Test Equipment
The following test equipment are used during the test:

Item | Equipment Manufacturer Model no/Serial No. Due for Cal.
1 Spectrum Analyzer ADVANTEST R3273 / 110600587 May. 08, 2015
2 RF ROOM

Note : All equipment upon which need to calibrated are with calibration period of

1 year.

& Test Setup

EUT RF CABLE SPECTRUM

ANALYZER

¢ Limits

None; for reporting purposes only

& Test Procedure
The transmitter output is connected to the spectrum analyzer. The RBW is set to
1% to 3% of the Span. The VBW is set to 3 times the RBW. The sweep time is coupled.

The spectrum analyzer internal 99% bandwidth function is utilized.
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99% Occupied Bandwidth Test result

Product DPF11
Test Item 99% Occupied Bandwidth
Test Mode Transmit
Test Site RF Room
Measurement Method Conducted
802.11b
Channel Fr?ﬁgggcy 99% Occupied bandwidth (MHz)
Low 2412 12.78
Mid 2437 12.75
High 2462 12.75
Low(2412 MHz) Mid(2442 MHz)
REF 20.0 dBm HMKRA 12.78 HHz REF 20.0 dBm HKRA 12.75 HHz
10 dB/ #f_View Posi B_Blank Horm 0.34 dB 10 dB/ *4_View Posi B_Blank Horm 0.06 dB
LOF| LOF|
WWWIM&“WM . -
Z * Z *,

WW bl | Rt Ry
CENTER 2.41200 GHz SPAN 30.00 MHz CENTER 2.43700 GHz SPAH 30.00 MHz
*RBW 300 kHz *VBW 1 MHz SWP 20 ms ATT 30 dB *RBW 300 kHz *VBW 1 MHz SWP 20 ms ATT 30 dB
Dccupied Band Width (99.0%) Occupied Band Width (99.0%)
OBY : 12.780000 MHz Fc @ 2.411340000 GHz OBY : 12.750000 HHz Fe @ 2.436895000 GHz

High(2462 MHz)

REF 20.0 dBm MKRA 12.75 HHz
10 dB/ *4_View Posi B_Blank Norn -0.68 dB
LOF|
> S
/ﬁz x\
- jN
it i,
CENTER 2.46200 GHz SPAN 30.00 HHz
*RBY 300 kHz *VBW 1 MH=z SWP 20 ms ATT 30 dB
Dccupied Band Width (99.0%)
DBY : 12.750000 HHz Fc @ 2.461895000 GHz
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802.11g
Channel Fr?ﬁgigcy 99% Occupied bandwidth (MHz)
Low 2412 17.49
Mid 2437 17.49
High 2462 17.49

Low(2412 MHZ)

Mid(2442 MHz)

REF 20.0 dBn MKR& 17.49 HHz REF 20.0 dBm HKR4A 17.49 MHz
10 dB/ #4_View Posi B_Blank Horm 0.41 dB 10 dB/ *A_View Posi B_Blank Horm 1.60 dB
LOF]| LOF]
/....«__ A e, [l ld\‘ /NLL Iy e s _\
h: ¥ +
Wl iy Wit M,
W"’: i M‘M M W e MM .
ICENTER 2.41200 GHz SPAN 30.00 HHz CENTER 2.43700 GHz SPAN 30.00 MHz
*RBYW 300 kHz *vBY 1 MH=z SWP 20 ms ATT 30 dB *RBYW 300 kHz #vBY 1 HH=z SWP 20 ms ATT 30 dB
Occupied Band Width (99.0%) Occupied Band Width (99.0%)
OBY : 17.490000 HHz Fe @ 2.411955000 6Hz OBYW : 17.490000 HHz Fe @ 2.4363895000 GHz

High(2462 MHZz)

REF 20.0 dBn MKRA 17.49 HHz
1

0 dB/ #4_View Posi B_Blank Horm 0.70 dB
LOF]|
l(n_ o J. .J..'é_“u' W " _\‘l
w”y L,

CENTER 2.46200 GHz SPAN 30.00 HHz

*RBYW 300 kHz *vBY 1 MH=z SWP 20 ms ATT 30 dB
Occupied Band Width (99.0%)
OBY : 17.490000 HHz Fc @ 2.461835000 GHz

Note : Measurement level = reading level + correct factor
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802.11n(ht20)
Channel Fr?ﬁgigcy 99% Occupied bandwidth (MHz)
Low 2412 18.45
Mid 2437 18.39
High 2462 18.36

Low(2412 MHZ)

Mid(2437 MHZz)

REF 20.0 dBm MKRA 18.45 HHz REF 20.0 dBm MKR4 18.39 MHz
10 dB/ #4_View Posi B_Blank Horm 0.29 dB 10 dB/ *A_View Posi B_Blank Horm 0.63 dB
LOF]| LOF]
A e et PRCPNTR-S PPe Y L Ar g A
F L
CENTER 2.41200 GHz SPAN 30.00 HHz CEMTER 2.43700 GHz SPAH 30.00 MHz
*RBYW 300 kHz *VBY 1 WH=z SWP 20 ms ATT 30 dB *RBYW 300 kHz #VBY 1 MH=z SWP_20 ms ATT 30 dB
Occupied Band Width (99.0%) Occupied Band Width (99.0%)
OBY : 18.450000 MHz Fe @ 2.411955000 6Hz OBYW : 18.390000 HHz Fe @ 2.4363895000 GHz

High(2462 MHZz)

REF 20.0 dBm MKRA 18.36 MHz
10 dB/ #4_View Posi B_Blank Horm -0.39 dB
LOF]|
i o o, ol byt

" ‘ %M

" )
CENTER 2.46200 GHz SPAN 30.00 HHz
*RBYW 300 kHz *VBY 1 WH=z SWP 20 ms ATT 30 dB

Occupied Band Width (99.0%)
OBY : 18.360000 MHz Fc @ 2.461310000 6Hz

Note : Measurement level = reading level + correct factor
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Conducted Spurious Emissions
& Band Edge

€ TEST Equipment

The following test equipment are used during the test:

Item Equipment Manufacturer Model no/Serial No. Last Cal.
1 Spectrum Analyzer ADVANTEST R3273 / 110600587 May. 08, 2015
2 RF 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.

¢ Limits

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) i1s 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))-

& Test Setup

EUT RF CABLE SPECTRUM
ANALYZER

& Test Procedure

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

2. The testing follows the Measurement Procedure FCC KDB No. 558074 D01 DTS Meas
Guidance v03r02.
11.2 Reference level measurement.

11.3 Emission level measurement.
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Spurious Emission Test result

DPF11

11.2 Reference level measurement
11.3 Emission level measurement
(30 MHz ~ 25 GHZz)

Product

Test Method

Test Mode Transmit
Test Site RF Room
Measurement Method Conducted
@ 3802.11b
Low(2412 MHz)
REF 10.0 dBm HKR 23.43 GHz REF 20.0 dBm HKR 2.41198 GHz
10 dB/ #f _View Posi B_Blank Horm -58.83 dBm 10 dB/ #f _View Posi B_Blank Horm 5.36 dBn
LOF| LOF|
.nﬂwmwﬂﬂmwhwmil
et o
X FE MM M“m
ISTART 30 MHz STOP 25.00 GHz I

*RBYW 100 kHz *VBY 300 kHz SWP 5.0 s ATT 20 dB

Multi Harker List Pl T

1: 11.99 GHz =57.59 dBn

2: 24.85 GHz =58.70 dBm

3: 23.43 GHz -58.83 dBm

4:

5

G:

FH

8:

9:

10:

A: ICEHNTER 2.41200 GHz SPAH 20.00 MHz

*RBY 100 kHz #VBY 300 kHz SWP 20 ms ATT 30 dB
Mid(2437 MHZ)
REF 10.0 dBm MKR 24.88 GHz REF 20.0 dBm MKR 2.43636 GHz
10 dB/ #4_View Posi B_Blank Norm -59.01 dBn 10 dB/ #4_View Posi B_Blank Norm 5.16 dBm
LOF| LOF|
¢ﬁmﬂ““”““ﬂmwwﬁw
o 4 . “ wﬁﬁﬁﬁwww M““Mwhkh

BTART 30 MH=z STOP 25.00 GHz

*RBW 100 kHz #*VBW 300 kHz SWP 5.0 s ATT 20 dB "
Multi Marker List P 0

1: 11.97 GHz -58.30 dBn

2 18.43 6Hz -58.73 dBm

3: 24.88 Gliz -59.01 dBm

4:

h:

6:

7:

8:

9:

10:

A: ICEMTER 2.43700 GHz SPAH 20.00 HMHz

*RBW 100 kHz #*VBY 300 kHz

SWP 20 ms

ATT 30 dB
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High(2462 MHZ)

HKR  24.80 GHz

REF 10.0 dBm
10

dB/ #A_View Posi B_Blank Horm

-56.96 dBm

LOF

BTART 30 MHz

STOP 25.00 GHz
dB

*RBYW 100 kHz *VBY 300 kHz SWP 5.0 s ATT 20
Hulti Harker List

1: 11.99 GHz =57.64 dBm
2: 16.71 GHz =58.76 dBm
3: 24.80 GHz -58.96 dBm
4:

H

G:

7

8:

9:
10:

A

REF 20.0 dBm
10 dB/ #A_View Posi

MKR 2.46192 GHz
B_Blank Norm 4.44 dBn

LOF

o

5nvﬂﬂﬂ“MJ“mﬂ"hﬂd o

e

o

W

ICEHTER 2.46200 GHz
*RBW 100 kHz #*VBY 300 kHz

SPAH 20.00 MHz
SWP 20 ms ATT 30 dB

Note : Measurement level = reading level + correct factor

@ 3802.11g

Low(2412 MHz)

REF 10.0 dBm MKR 10.87 GHz
10 dB/ #4_View Posi B_Blank Norm -56.86 dBm
LOF|
g
BTART 30 MH=z STOP 25.00 GHz
*RBY 100 kHz #VBY 300 kHz SWP 5.0 s ATT 20 dB
Hulti Harker List

1: 11.99 GHz =57.36 dBm

2: 24.88 GHz -58.84 dBm

3: 10.87 GHz -58.88 dBm

4:

5

G:

7:

8:

9:

10:

A

REF 20.0 dBm
10 dB/ #A_View Posi

MKR 2.41948 GHz
B_Blank Norm -3.66 dBm

LOF

mM n»ﬁlu behana

et ookl

ICEHNTER 2.41200 GHz
*RBW 100 kHz #*VBY 300 kHz

SPAH 20.00 MHz
SWP 20 ms ATT 30 dB
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Mid(2437 MHZz)

REF 10.0 dBm MKR 11.79 GHz REF 20.0 dBm MKR 2.44448 GHz
10 dB/ #4_View Posi B_Blank Norm -56.30 dBm 10 dB/ #4_View Posi B_Blank Norm -3.67 dBn
LOF| LOF|
o 4 . J“%MJLLAMM%MMdeﬂMm et aden
START 30 WHz STOP 25.00 GHz MJJW WWN*\
*RBYW 100 kHz *VBY 300 kHz SWP 5.0 s ATT 20 dB
Hulti Harker List
1: 16.66 GHz =58.23 dBn
2: 24.85 GHz =58.23 dBm
3: 11.79 GHz -58.30 dBm
4:
H
G:
FH
8:
9:
10:
Az ICENTER 2.43700 GHz SPAH 20.00 MHz
*RBYW 100 kHz #*VBY 300 kHz SWP 20 ms ATT 30 dB
High(2462 MHz)
REF 10.0 dBm MKR 19.01 GHz REF 20.0 dBm MKR 2.45568 GHz
10 dB/ #4_View Posi B_Blank Norm -59.27 dBm 10 dB/ #4_View Posi B_Blank Norm -4.45 dBn
LOF| LOF|
4. R | JMWJ( el st e hens L
BTART 30 MHz STOP 25.00 GHz w‘wﬂ
*RBYW 100 kHz *VBY 300 kHz SWP 5.0 s ATT 20 dB
Hulti Harker List
1: 11.77 GHz -58.19 dBn
2: 17.33 GHz =58.84 dBm
3: 19.01 GHz -59.27 dBm
4:
H
B:
7:
8:
9:
10:
Az ICENTER 2.46200 GHz SPAH 20.00 MHz
*RBYW 100 kHz #*VBY 300 kHz SWP 20 ms ATT 30 dB

Note : Measurement level = reading level + correct factor
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@ 3802.11n(ht20)
Low(2412 MHz)

REF 10.0 dBm MKR 11.94 GHz REF 20.0 dBm MKR 2.41948 GHz
10 dB/ #4_View Posi B_Blank Norm -56.57 dBm 10 dB/ #4_View Posi B_Blank Norm -7.38 dbBm
LOF| LOF|
3 2 A N
RARS il ] 'l n 1 4 }
rWﬂWMWwMWMNMNMMﬂMﬂfmﬂwﬂwwﬁMHWMWMWWWW
START 30 WHz STOP 25.00 GHz »’/ ‘\k
*RBY 100 kHz #VBY 300 kHz SWP 5.0 s ATT 20 dB i
Hulti Harker List
1: 24.88 GHz =57.93 dBn
2: 17.83 GHz =58.47 dBm
3: 11.94 GHz -58.57 dBm
4:
5
G:
FH
8:
9:
10:
A: ICEHNTER 2.41200 GHz SPAH 20.00 MHz
*RBY 100 kHz #VBY 300 kHz SWP 20 ms ATT 30 dB
Mid(2437 MHZ)
REF 10.0 dBm MKR 17.83 GHz REF 20.0 dBm MKR 2.42946 GHz
10 dB/ #4_View Posi B_Blank Norm -56.75 dBm 10 dB/ #4_View Posi B_Blank Norm -7.52 dbBm
LOF| LOF|
== L * & hd I 1 i I f " 4 : §
WWWWWNWNWWMWMWWWMW MHMWmNMMNMNWMw
BTART 30 MH=z STOP 25.00 GHz %\/\‘
*RBY 100 kHz #VBY 300 kHz SWP 5.0 s ATT 20 dB
Hulti Harker List
1: 11.99 GHz =58.05 dBm
2: 23.40 GHz =58.72 dBm
3: 17.83 GHz -58.75 dBm
4:
5
G:
7:
8:
9:
10:
A: ICEHTER 2.43700 GHz SPAH 20.00 MHz
*RBY 100 kHz #VBY 300 kHz SWP 20 ms ATT 30 dB
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High(2462 MHz)

REF 10.0 dBm MKR 8.42 GHz REF 20.0 dBm MKR 2.45568 GHz
10 dB/ #4_View Posi B_Blank Norm -56.486 dBm 10 dB/ #4_View Posi B_Blank Norm -G.02 dBn
LOF| LOF|
2 é e b * A
f.wwww ol ol i g o and
START 30 WHz STOP 25.00 Ghz J!’r’ HM
*RBYW 100 kHz *VBY 300 kHz SWP 5.0 s ATT 20 dB
Hulti Harker List
1: 11.97 GHz =57.82 dBm
2: 24.88 GHz =58.48 dBm
3: 8.42 GHz -58.86 dBm
4:
H
G:
7
8:
9:
10:
A: ICENTER 2.46200 GHz SPAN 20,00 HHz
*RBYW 100 kHz #*VBY 300 kHz SWP 20 ms ATT 30 dB

Note : Measurement level = reading level + correct factor
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Band Edge Test result

Product DPF11
Test Item Band Edge
Test Mode Transmit Low/High
Test Site RF Room
Measurement Method Conducted
@ 802.11b
Low (2412 MHz)
REF 10.0 dBm HMKRA -13.05 MHz
1o dB/ #*4_View Posi B_Blank Horm -40.59 dB
LOF|
7,
5
T

" M"‘""
CENTER 2.40000 GHz SPAN 50.00 HHz
#REW 100 kHz *VBYW 300 kHz SWP 20 ms ATT 20 dB

High (2462 MHz)

REF 10.0 dBm HKRA 30.05 MHz
10 dB/ #A4_View Posi B_Blank Horm -57.89 dB

LOF|

Py

R

\W
empiii

, ™
CENTER 2.48350 GHz SPAN 50.00 MHz
*RBW 100 kHz #VBW 300 kHz SWP 20 ms ATT 20 dB

Note : Measurement level = reading level + correct factor
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@ 802.11g
Low (2412 MHz)

REF 10.0 dBm HKRA -20.35 MHz
10 dB/ #A4_View Posi B_Blank Horm -32.38 dB
LOF

\".'W*mwi«\fw
CENTER 2.40000 GHz SPAN 50.00 HHz
#REW 100 kHz *VBYW 300 kHz SWP 20 ms ATT 20 dB

High (2462 MHz)

REF 10.0 dBm HKRA 14.20 MHz
10 dB/ #A4_View Posi B_Blank Horm -43.38 dB
LOF
mm~m~@ﬁ
&%
Ny

MW

CEMTER 2.48350 G6Hz SPAN 50.00 MHz
#RBYW 100 kHz #*VBW 300 kHz SWP 20 ms ATT 20 dB

Note : Measurement level = reading level + correct factor
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@ 3802.11n(ht20)
Low (2412 MHz)

REF 10.0 dBm HKRA -14.10 MHz
10 dB/ #A4_View Posi B_Blank Horm -32.66 dB
LOF

W
Lttt
CEMTER 2.40000 G6Hz SPAN 50.00 MHz
*REBYW 100 kHz *VBY 300 kHz SWP 20 ms ATT 20 dB
High (2462 MHZz)
REF 10.0 dBm HKRA 14.45 WHz
10 dB/ #A4_View Posi B_Blank Horm -46.80 dB
LOF
" S
il
'y
MMI J
! oA, i et b ol
CEMTER 2.48350 G6Hz SPAN 50.00 MHz
*REBYW 100 kHz *VBY 300 kHz SWP 20 ms ATT 20 dB

Note : Measurement level = reading level + correct factor
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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 OATS 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 1MHz 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 120KHz and above 1GHz is 1MHz.)
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Below 30 MHz
RX Antenna
EUT
_.T.--I I T
3m —_—
g0cm i E im

Metal Full Soldered Ground Plane

Spectrum Analyzer

! Receiver ..

Limits

Emissions radiated outside of the specified frequency bands, except for
harmonics, Shall be attenuated by at least 20dB below the level of the
fundamental or to the General radiated emission limits in paragraph 15.209,

whichever is the lesser attenuation

FCC Part 15 Subpart C Section 15.209 Limits
Frequency(MHz) uV/meter dBuV/meter(3m)
0.009-0.490 2400/F(KHz) at 300 m 20log 2400/F(KHz)+80
0.490-1.705 24000/F(KHz)at 30m 20log 24000/F(KHz)+40
1.705-30 30 at 30 m 49.5
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
Remarks :

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

2. dBuvV/m = ERP(dBm)+106.92 dB + 20log(10m/3m) + 2.15dB(conversion Factor for

E.-1.R.P)
3. In the Above Table, the tighter limit applies at the band edges.
4. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
Test specification.

According to FCC CFR Title 47 Part 15 Subpart C Section 15.209
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Radiated Spurious Emissions
& Restricted bands Emissions

[Applicable]
€ Test Equipment Used

Name Type Manufacturer Due for Cal Serial Number
EMI Receiver ESCS30 Rohde & Schwarz May. 08, 2015 100171
EMI Receiver ESCI7 Rohde & Schwarz Jul. 21, 2015 100872
SPECTRUM
R3273 ADVANTEST May. 08, 2015 110600587
ANALYZER
Loop Antenna HFH2-72 Rohde & Schwarz Oct. 15, 2016 8620771017
Log-bicon
VULB9160 Schwarz beck Jun. 03, 2015 3071
Antenna
HORN-AnNtenna 3115 EMCO Dec. 04, 2015 9012-3602
BROADBAND
HORN-Antenna BBHA9170 Schwarzbeck Sep. 06, 2015 BBHA9170318
PRE AMPLIFIER  8449B OPT H02 HP Oct. 06, 2015 3008A0530

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

€ Test Conditions

Temperature ( 20.0 £ 0.2) C
Humidity (41.9 £ 0.2) % R.H.
Atmosphere ( 1012 ) mbar

€ Test Area Full-Anechoic Room (3m)

€ Test Date November 05, 2014
Note :
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)
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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.

5. The result was 20dB lower than the limit line 15.31(0) was not reported.

Radiated Emissions Result

Frequency Reading P Ant. Factor | Cable Loss Limit Total Margin
MHz dBuV H,V) dB dB dBuV dBuVvV dB

Note : The measured value have enough margin over 20dB than the limit, therefore

they are not reported.
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Radiated Spurious Emissions Result

[Applicable]

Spurious Emissions Test (Below 1GHz) :

X Pre-scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates, packet types and antenna
ports(if EUT with antenna diversity architecture), and X,Y,Z Axis.

EUT DPF11 PROBE Below 1 GHz
POWER DC 7.4V NOTE 802.11g Low channel
Frequency Reading P Fggttr:)r Cable Loss Limit Total Margin
MHz dBuV (H,V) dB dB dBuV dBuV dB
42.613 20.50 \% 11.75 1.06 40.00 33.31 -6.69
99.846 21.80 \% 8.56 1.66 43.50 32.02 -11.48
166.775 17.60 H 12.24 2.11 43.50 31.95 -11.55
*528.581 19.30 H 18.52 3.88 46.00 41.70 -4.30
842.852 14.20 \% 22.45 4.81 46.00 41.46 -4.54
EUT DPF11 PROBE Below 1 GHz
POWER DC 7.4V NOTE 802.11g Mid channel
Frequency Reading P Fl:::]tt(-)r Cable Loss Limit Total Margin
MHz dBuv (H,V) dB dB dBuv dBuv dB
56.192 20.70 H 11.19 1.27 40.00 33.16 -6.84
90.148 26.20 \% 7.53 1.54 43.50 35.27 -8.23
147.376 19.00 \% 12.52 2.00 43.50 33.52 -9.98
199.756 18.50 H 9.14 2.45 43.50 30.09 -13.41
362.713 18.30 \% 14.50 3.19 46.00 35.99 -10.01
*729.361 15.60 Y 21.03 4.56 46.00 41.19 -4.81
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EUT DPF11 PROBE Below 1 GHz
POWER DC 7.4V NOTE 802.11g High channel
Frequency Reading P F';Stt(-nr Cable Loss Limit Total Margin
MHz dBuv (H,V) dB dB dBuv dBuv dB
*42.615 23.20 \Y 11.75 1.06 40.00 36.01 -3.99
54.253 18.90 H 11.41 1.25 40.00 31.56 -8.44
99.849 12.60 H 8.56 1.66 43.50 22.82 -20.68
150.281 17.40 \Y, 12.60 2.02 43.50 32.02 -11.48
299.662 17.10 H 12.92 2.92 46.00 32.94 -13.06
576.110 14.20 \Y 19.25 4.12 46.00 37.57 -8.43

Note :
1. Remark “*” means that the data is the worst emission level.
2. 802.11g mode is the worst case based on peak output power.
3. All reading levels are Quasi-peak value.

4_ Measurement level = reading level + correct factor
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Spurious Emissions Test (Above 1GHz) :

X] Pre-scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates, packet types and antenna
ports(if EUT with antenna diversity architecture), and X,Y,Z Axis.

@ 3802.11b

EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V CHANNEL 1 Channel (2412 MHz)

MODE 802.11b

Test Data
Reading Limit Margin
TR dBuv P dBuV a8
Peak AV Peak AV Peak AV

1.082 33.99 21.65 H 74.00 54.00 | 40.01 | 32.35
3.001 43.28 30.55 H 74.00 54.00 | 30.72 | 23.45
4.835 46.03 34.51 H 74.00 54.00 | 27.97 | 19.49
5.927 45.57 34.19 H 74.00 54.00 | 28.43 | 19.81
8.026 48.12 36.69 H 74.00 54.00 | 25.88 | 17.31
1.701 40.29 25.19 \% 74.00 54.00 | 33.71 | 28.81
3.906 44.16 31.58 \% 74.00 54.00 | 29.84 | 22.42
4.834 62.93 45.28 \% 74.00 54.00 | 11.07 | 8.72
5.612 45.94 34.20 \% 74.00 54.00 | 28.06 | 19.80

EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V CHANNEL 6 Channel (2437 MHz)

MODE 802.11b

Test Data
Reading Limit Margin
TR dBuv P dBuV a8
Peak AV Peak AV Peak AV
1.013 34.08 21.94 H 74.00 54.00 | 39.92 | 32.06
3.004 43.93 30.33 H 74.00 54.00 | 30.07 | 23.67
3.931 43.25 31.67 H 74.00 54.00 | 30.75 | 22.33
4.885 48.81 36.33 H 74.00 54.00 | 25.19 | 17.67
1.701 40.81 26.02 \% 74.00 54.00 | 33.19 | 27.98
4.372 43.66 32.22 \% 74.00 54.00 | 30.34 | 21.78
4.885 64.29 46.29 \% 74.00 54.00 9.71 7.71
5.401 45.16 33.30 \% 74.00 54.00 | 28.84 | 20.70
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EUT DPF11 PROBE Above 1 GHz
POWER | DC 7.4V CHANNEL 11 Channel (2462 MHz)
MODE 802.11b

Test Data
Reading Limit Margin
g dBuv P dBuv a8
Peak AV Peak AV Peak AV
1.723 37.35 23.08 H 74.00 54.00 | 36.65 | 30.92
3.005 43.86 30.45 H 74.00 54.00 | 30.14 | 23.55
4.932 48.12 35.72 H 74.00 54.00 | 25.88 | 18.28
5.171 45.76 33.53 H 74.00 54.00 | 28.24 | 20.47
1.702 39.20 25.71 \Y 74.00 54.00 | 34.80 | 28.29
3.904 43.37 31.71 \Y 74.00 54.00 | 30.63 | 22.29
4.932 64.64 47.98 \Y 74.00 54.00 9.36 6.02
5.145 45.21 34.24 \Y 74.00 54.00 | 28.79 | 19.76

Note : -Reading(dBuv) : Measurement Level + Ant Factor + Cable Loss - Amp Gain

- The measured value from 6GHz to 25GHz have enough margin over 20dB than the limit, therefore they are
not reported.

@ 802.11g
EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V CHANNEL 1 Channel (2412 MHz)
MODE 802.11g
Test Data
Reading Limit Margin
Frequency dBuv p
GHz dBuV dB
Peak AV Peak AV Peak AV
1.032 34.52 21.83 H 74.00 54.00 39.48 | 32.17
1.531 35.79 22.24 H 74.00 54.00 38.21 | 31.76
5.715 46.26 33.97 H 74.00 54.00 27.74 | 20.03
1.704 38.85 25.81 \Y/ 74.00 54.00 35.15 | 28.19
3.772 43.42 30.71 Vv 74.00 54.00 30.58 | 23.29
4.826 53.98 42.39 \Y 74.00 54.00 20.02 | 11.61
5.621 45.48 33.68 \Y 74.00 54.00 28.52 | 20.32
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EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V CHANNEL 6 Channel (2437 MHz)
MODE 802.119g
Test Data
Reading Limit Margin
Frequency dBuv p
GHz dBuVvV dB
Peak AV Peak AV Peak AV
1.153 34.17 20.70 H 74.00 54.00 39.83 | 33.30
1.975 38.87 25.81 H 74.00 54.00 35.13 | 28.19
3.814 43.35 30.83 H 74.00 54.00 30.65 | 23.17
5.227 45.25 34.33 H 74.00 54.00 28.75 | 19.67
1.702 39.03 25.79 \Y 74.00 54.00 34.97 | 28.21
4.881 51.03 41.77 Vv 74.00 54.00 22.97 | 12.23
5.296 45.70 33.62 Vv 74.00 54.00 28.30 | 20.38
7.823 46.52 34.18 \Y/ 74.00 54.00 27.48 | 19.82
EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 11 Channel (2462 MHz)
MODE 802.11g
Test Data
Reading Limit Margin
Frequency dBuV p
GHz dBuV dB
Peak AV Peak AV Peak AV
1.491 35.45 22.22 H 74.00 54.00 38.55 31.78
1.992 38.59 26.01 H 74.00 54.00 35.41 27.99
3.894 43.39 31.91 H 74.00 54.00 30.61 22.09
1.701 39.05 25.76 Vv 74.00 54.00 34.95 28.24
3.245 42.54 31.18 Vv 74.00 54.00 31.46 22.82
4.346 43.97 32.03 \Y 74.00 54.00 30.03 21.97
4.932 51.51 40.57 \Y/ 74.00 54.00 22.49 13.43
5.613 46.26 34.05 Vv 74.00 54.00 27.74 19.95

Note : -Reading(dBuv) : Measurement Level + Ant Factor + Cable Loss - Amp Gain

- The measured value from 6GHz to 25GHz have enough margin over 20dB than the limit, therefore they are
not reported.
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@ 802.11n(ht20)

EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V CHANNEL 1 Channel (2412 MHz)

MODE 802.11n

Test Data
Reading Limit Margin
Frequency dBuv p
GHz dBuV dB
Peak AV Peak AV Peak AV

3.004 44 .42 30.31 H 74.00 54.00 29.58 | 23.69
3.902 43.06 31.57 H 74.00 54.00 30.94 | 22.43
4.431 43.70 31.38 H 74.00 54.00 30.30 | 22.62
5.207 45.41 34.06 H 74.00 54.00 28.59 | 19.94
1.703 39.35 25.77 \Y 74.00 54.00 34.65 | 28.23
3.195 42.42 30.86 \Y 74.00 54.00 31.58 | 23.14
4.832 48.16 37.02 \Y 74.00 54.00 25.84 | 16.98
5.714 45.74 34.11 \Y 74.00 54.00 28.26 | 19.89

EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V CHANNEL 6 Channel (2437 MHz)

MODE 802.11n

Test Data
Reading Limit Margin
Frequency
GHz dBuv P dBuv dB
Peak AV Peak AV Peak AV
1.284 34.02 20.35 H 74.00 54.00 39.98 | 33.65
3.007 42.80 30.37 H 74.00 54.00 31.20 | 23.63
5.201 44.69 34.20 H 74.00 54.00 29.31 | 19.80
5.913 45.72 33.94 H 74.00 54.00 28.28 | 20.06
1.702 39.48 25.82 Vv 74.00 54.00 34.52 | 28.18
3.434 43.54 30.85 Vv 74.00 54.00 30.46 | 23.15
4.346 44.34 31.57 Vv 74.00 54.00 29.66 | 22.43
4.885 46.58 35.82 \Y 74.00 54.00 27.42 | 18.18
5.241 45.51 33.75 V 74.00 54.00 28.49 | 20.25
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EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V NOTE 11 Channel (2462 MHz)

MODE 802.11n

Test Data
Reading Limit Margin
e dBuv P dBuv a8
Peak AV Peak AV Peak AV

1.051 33.61 21.14 H 74.00 54.00 | 40.39 | 32.86
2.163 38.60 25.59 H 74.00 54.00 | 35.40 | 28.41
3.007 42.73 30.27 H 74.00 54.00 | 31.27 | 23.73
5.184 45.11 33.57 H 74.00 54.00 | 28.89 | 20.43
1.704 38.91 25.73 \Y, 74.00 54.00 | 35.09 | 28.27
4.935 47.92 35.89 \Y, 74.00 54.00 | 26.08 | 18.11
5.962 46.02 33.94 \Y, 74.00 54.00 | 27.98 | 20.06
8.633 47.98 36.08 \Y, 74.00 54.00 | 26.02 | 17.92

Note :- Reading(dBuv) : Measurement Level + Ant Factor + Cable Loss - Amp Gain

- The measured value from 6GHz to 25GHz have enough margin over 20dB than the limit, therefore they are
not reported.
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Radiated Restricted bands Emissions Result

@ 802.11b
EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 1 Channel (2412 MHz)
MODE 802.11b
Test Data
Reading Limit Margin
Frequency
GHz dBuv P dBuv dB
Peak AV Peak AV Peak AV
2.3857 43.73 34.21 H 74.00 54.00 30.27 19.79
2.3899 47.74 38.46 V 74.00 54.00 26.26 15.54
® RBW 1 MHZz Marker 1 [T1 ]
WBW 3 MH=z 43.73 dBpv/m
Ref 102 dBuv/m “Att 10 dB SWT 2.5 ms Z2.385700000 GH=z
[F100 TIaT EEeT [T
342 g

2. 38 opa Lz
h®

20
1 PK
VIEW

Center 2.39 GHz 5 MHz/ Span 50 MH=z

802.11b Low (Horizontal)
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® EBEW 1 MHz Marker 1 [T1 ]
VBW 3 MHzZ 47 .74 dBpv/m
Ref 102 dBuv/m *Att 10 dB SWT 2.5 ms 2.3895%00000 GH=z
100 FETrEeT T
3 6493&@&55\
., 2| 3895p0h00 GRZ

| Vi
= Vi
L

./

IETTI W PSTA TR TE ey A
a0 Al
W Am"" A
WW AdAA
30
20
10
Center 2.39 GHz 5 MHz/ Span 50 MH=z

802.11b Low (Vertical)
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EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 11 Channel (2462 MHz)
MODE 802.11b
Test Data
Reading Limit Margin
Frequency
GHz eI2iE7 P dBuV dB
Peak AV Peak AV Peak AV
2.4838 41.22 32.47 H 74.00 54.00 32.78 21.53
2.4861 45.27 37.41 74.00 54.00 28.73 16.59
® REBW 1 MH=z Marker 1 [T1 ]
“VBW 3 MH=z 41.22 dBuv,/m
Ref 102 dBpv/m * Attt 10 dB SWT 2.5 ms 2.483800000 GH=z

M’“M“\,\

I e [T
32.47| dBuv/m
2|.483800p00 GHz

j’,P\r"M‘"-
1 PK
VIEW

50

Center 2.4835 GHz

5 MHz/

Span 50 MHz

802.11b High (Horizontal)
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Fef 102 dBpv/m

dBuv,/m

REBW 1 MH=z Marker 1 [T1 ]
“VBW 3 MH=z 45.27
*Att 10 dB SWT 2.5 ms

2.486100000 GH=z

b

=
N

FPIarKeET

T

37. 41| dBuv/m
2-48¢l00p00 GH=z
o Ny
I\
= =
\\\tm\
M\M\\m\}“ 1
\’\’\\MMW LTI P
WMW%M

Center 2.4835 GHz

Note : Reading(dBuv) : Measurement Level + Ant Factor

5 MHz/

802.11b High (\ertical)
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@ 3802.11g
EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 1 Channel (2412 MHz)
MODE 802.11g
Test Data
Reading Limit Margin
Frequency
GHz dBuv P dBuv dB
Peak AV Peak AV Peak AV
2.3899 51.77 38.40 H 74.00 54.00 22.23 15.60
2.3897 63.93 50.18 V 74.00 54.00 10.07 3.82
® RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=z 51.77 dBpv/m
Ref 102 dBpv/m “Att 10 dB SWT 2.5 ms 2.389900000 GHz
100 Fark=r TT

38.40| dBpv/m
2l-z89900poo cr=

1 PK MW\_‘,
vied HWM\’M,

| /]

y

o0 .j}'y
.. N Wy

Center 2.39 GHz 5 MHz/ Span 50 MHz

802.11g Low (Horizontal)
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® *RBW 1 MH=z= Marker 1 [T1 ]
VBW 3 MH=z 63.93 dBpV/m
Ref 102 dBpv/m Att 10 dB SWT 2.5 ms Z2.389700000 GHz
100 TaT = T
50,18 dBV/m
f3q1389700m GHZ

| m/ [T 1
= o

. i

Center 2.39 GHz 5 MHz/ Span 50 MHz

802.11g Low (Vertical)
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EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 11 Channel (2462 MHz)
MODE 802.11¢g
Test Data
Reading Limit Margin
Frequency
GHz eI2iE7 P dBuV dB
Peak AV Peak AV Peak AV
2.4838 48.42 34.70 H 74.00 54.00 25.58 19.30
2.4836 60.47 48.54 74.00 54.00 13.53 5.46
@ RBW 1 MH=z Marker 1 [T1 ]
*3BW 3 MH=z 48.42 dBpvV/m
Ref 102 4BpvV/m Att 10 dB SWT 2.5 ms 2.483800000 GHz
100 Al KL TT
34.70| dBpV/m
2|-423800p00 cEHz

VIEW

1 PK """WW"\

AN

N

Wh,m P PR

L 2y

Center 2.4835 GHz

5 MH=z/

802.11g High (Horizontal)
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® RBW 1 MHZz Marker 1 [T1 ]
*YBW 3 MH=z 60.47 dBuv,/m
Ref 102 dBuV/m “Att 10 dB SWT 2.5 ms 2.483600000 GH=z
100 FPIarKeET T
AR P s 18.54| dBUV/m
‘.A\ 2[.483600p0O0 GH=z

IRVl Nty

1 PK

VIEW \\
L a0

70 \\‘

60 “‘Wﬂ

g

D TV P
a0 \‘\\““W w

k““WMuu

MM

20
20
10
Center 2.4835 GHz 5 MHzZ/ Span 50 MH=z

802.11g High (\ertical)

Note : Reading(dBuv) : Measurement Level + Ant Factor + Cable Loss - Amp Gain
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@ 802.11n(ht20)

EUT DPF11 PROBE Above 1 GHz
POWER DC 7.4V NOTE 1 Channel (2412 MHz)
MODE 802.11n(ht20)
Test Data
Reading Limit Margin
Frequency
GHz dBuv P dBuv dB
Peak AV Peak AV Peak AV

2.3887 43.42 33.10 H 74.00 54.00 | 30.58 | 20.90
2.3899 57.42 44.65 \Y, 74.00 54.00 | 16.58 9.35

® EEW 1 MHz Marker 1 [T1 ]
*3BW 3 MH=zZ 43.42 dBpV/m
Ref 100 4dBpv/m Att 10 dB SWT 2.5 ms 2.388700000 GHz
100 Marker| 2 [T2
33.10(dBpv/m
20 OODOo0 (=
1 PK P b
view | o /-M e

D

3
5
i

o

WPM
ao ' — LMUV\I.""'“I Abdsal

Center 2.39 GH=z 5 MHz/ Span 50 MH=z

802.11n(ht20) Low (Horizontal)
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Ref 100 dBuvV/m Att

REW 1 MHZz
*WVBW 3 MH=z
10 dB SWT 2.5 ms

Marker

1 [Tl
57.42

]
dABpv S

2.3895%00000 GH=z

100

Marker

2 [T2

QSO0

o0 5

1 PK

VIEW
30

)
I

U\.JMM\»\/.M

/]

7

/

Center 2.39 GH=z

5 MHz/

802.11n(ht20) Low (Vertical)
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EUT DPF11 PROBE Above 1 GHz

POWER DC 7.4V NOTE 11 Channel (2462 MHZz)

MODE 802.11n(ht20)

Test Data
Reading Limit Margin
Frequency
GHz dBuv P dBuv dB
Peak AV Peak AV Peak AV

2.4837 40.00 30.78 H 74.00 54.00 | 34.00 | 23.22
2.4839 52.38 42.12 \Y, 74.00 54.00 21.62 | 11.88

® EEW 1 MHz Marker 1 [T1 ]
YVBW 3 MHzZ 40.00 dBpvV/m
Ref 100 dBuv/m *Att 10 dB SWT 2.5 ms 2.483700000 GH=z
100 Marker| 2 [T2
30.78|dBpv/m
o0 4 oopng cE
1 PK
view [ Pt pbandihn
vz = w [ I \\\
o0 \
50 0y ..‘%
ATV :
a0 V\,M
\\N N T T hn
3
|30 MU\L-; A it
K™V | T T o ot g
20
10
a
Center 2.4835 GHz 5 MHz/ Span 50 MH=z

802.11n(ht20) High (Horizontal)
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Ref 100 dBuv/m

RBW 1 MH=z Marker 1 [T1 ]
*3BW 3 MH=z 52.38 dBuv/m
Att 10 dB SWT 2.5 ms 2.483900000 GH=z

WMMA\

Marker| 2 [T2

42.12| dBpv/m
bl [« TaNall INa NIy =4

o VT

M&M PR

Center 2.4835 GHz

5 MH=z/ Span 50 MHz

802.11n(ht20) High (Vertical)

Note : Reading(dBuv) : Measurement Level + Ant Factor + Cable Loss - Amp Gain
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Antenna requirements

According to FCC 47 CFR 15.203
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by
the responsible party can be used with the device. The use of a permanently attached or an antenna that

uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section”

* The antenna of this EUT is a unique(opposite direction scroll).

* The EUT complies with the requirement of 15.203
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