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Plot 4.11
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Plot 4.13
Conducted Band Edge, Tx @ 2412MHz 802.11b
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Plot 4.14
Conducted Band Edge, Tx @ 2462MHz 802.11b
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Plot 4.15
Conducted Band Edge, Tx @ 2412MHz 802.11g (Power 10.45dBm)
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Plot 4.16
Conducted Band Edge, Tx @ 2417MHz 802.11g (Power 13.45dBm)
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Plot 4.17
Conducted Band Edge, Tx @ 2422MHz 802.11g
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Plot 4.18
Conducted Band Edge, Tx @ 2462MHz 802.11g
® “RBN 100 kHz Marker 1 [T1 ]
*VBN 300 kHz 6.60 dBr
Ref 15 dBm Attt 30 dB SANT 35 ms 2.466988750 GHz
Offset  10|/8 dB
10 T
N
=
- L LM
M
D1 —23_41 dBm —
30
L . -
-850
-0
~—70
80 H
Center 2.4835 GHz 7 WHz/ Soan 70 VHz

Date: 20.0CT.2015 08:47:52

EMC Report for Arrow Electronics, Inc. on the Dragon Board 410C
File: 102289738MPK-001 Page 91 of 164



Intertek

Plot 4.19
Conducted Band Edge, Tx @ 2412MHz 802.11n 20MHz (Power 10.46dBm)
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Plot 4.20
Conducted Band Edge, Tx @ 2417MHz 802.11n 20MHz (Power 13.48dBm)
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Plot 4.21
Conducted Band Edge, Tx @ 2422MHz 802.11n 20MHz
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Plot 4.22
Conducted Band Edge, Tx @ 2462MHz 802.11n 20MHz
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Plot 4.23
Conducted Band Edge, Tx @ 2422MHz 802.11n 40MHz
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Plot 4.24
Conducted Band Edge, Tx @ 2452MHz 802.11n 40MHz
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45 Transmitter Radiated Emissions & Antenna Port Emissions
FCC Rule 15.247(d), 15.209, 15.205; RSS-247

451 Requirement

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a) (see 815.205(c)).

For out of band radiated emissions (except for frequencies in restricted bands), in any 100 kHz bandwidths
outside the EUT pass-band, the RF power shall be at least 20dB (peak) or 30 dB (average) below that of the
maximum in-band 100 kHz emissions.

45.2 Procedure — Radiated Emissions

Radiated emission measurements were performed from 30 MHz to 25 GHz according to the procedure
described in ANSI C64.10. Spectrum Analyzer Resolution Bandwidth is 100 kHz or greater for frequencies 30
MHz to 1000 MHz, 1 MHz for frequencies above 1000 MHz. Above 1000 MHz Peak and Average
measurements were performed.

The EUT is placed on a plastic turntable that is 80 cm in height for below 1000MHz and 1.5m in height for
above 1GHz. If the EUT attaches to peripherals, they are connected and operational (as typical as possible).
During testing, all cables were manipulated to produce worst-case emissions. The signal is maximized through
rotation. The antenna height and polarization are varied during the search for maximum signal level. The
antenna height is varied from 1 to 4 meters.

Radiated emissions are taken at 3 meters for frequencies above 1 GHz and at 10 meters for frequencies below 1
GHz.

Measurements made from 1 GHz to 18GHz had a 2.4-2.5GHz notch filter in place. A preamp was used from
30MHz to 26GHz.

All measurements were made with a Peak Detector and compared to QP limits for 30MHz — 1GHz and
Average limits for 1GHz — 26GHz.

Data is included of the worst-case configuration (the configuration which resulted in the highest emission
levels).
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4.5.3 Field Strength Calculation

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. The basic equation with a sample calculation is as follows:

FS = RA + AF + CF — AG,; if measurement is performed at a distance other than specified in the rule, a
Distance Correction Factor (DCF) shall be added.

Where FS = Field Strength in dB(uV/m)
RA = Receiver Amplitude (including preamplifier) in dB(u1V); AF = Antenna Factor in dB(1/m)
CF = Cable Attenuation Factor in dB; AG = Amplifier Gain in dB

Assume a receiver reading of 52.0 dB(uV) is obtained. The antennas factor of 7.4 dB(1/m) and cable factor of
1.6 dB is added. The amplifier gain of 29 dB is subtracted, giving field strength of 32 dB(uV/m). This value
in dB(uV/m) was converted to its corresponding level in uV/m.

RA =52.0 dB(uV)

AF = 7.4 dB(1/m)

CF=16dB

AG =29.0dB

FS =52.0+7.4+1.6-29.0 = 32 dB(uV/m).

Level in uV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 uVv/m.
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4.5.4  Antenna-port conducted measurements

Antenna-port conducted measurements may also be used as an alternative to radiated measurements for
demonstrating compliance in the restricted frequency bands. If conducted measurements are performed,
then proper impedance matching must be ensured and an additional radiated test for cabinet/case spurious
emissions is required.

45.6 General Procedure for conducted measurements in restricted bands

a) Measure the conducted output power (in dBm) using the detector specified for determining quasi-peak,
peak, and average conducted output power, respectively.

b) Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

c) Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30
MHz, 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000
MHz).

d) For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP
of all chains in linear terms (e.g., Watts, mW).

e) Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:
E = EIRP — 20log D + 104.8

where:

E = electric field strength in dBuV/m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

f) Compare the resultant electric field strength level to the applicable limit.

g) Perform radiated spurious emission test

457 Test Results

The data on the following pages list the significant emission frequencies, the limit and the margin of
compliance where emissions are within 3dB of the limit.

All conducted antenna port plots are corrected with the consideration of a 3.6dBi Antenna Gain.

Radiated emission measurements were performed up to 26GHz. No Emissions were identified when
scanned from 18-25 GHz.
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Test Results: 15.209/15.205 Restricted Band Emissions at Antenna Port

Out-of-Band Spurious Emissions at the Band Edge - 802.11b, 2412 MHz
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Out-of-Band Spurious Emissions at the Band Edge - 802.11b, 2462 MHz
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2412 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2417 MHz

FCC Part 15.247

1MHz RBW, 3VHz VBW, Peak Detector
Conducted Measur em ent at Restricted Band Edge

YAND]
Channel 2, 2417MHz

200§
1100 -
1000 ;
%0
8001
700
600
500
g
00t
200

Amplitude dBuV/m)

2306 26 2346 230G 286 2456 24%G
Frequency (Hz)

UG 24656

286 25106

FCC Part 15.247

1MHz RBW, 3VHz VBW, RMS Detector
Conducted Measur em ent at Restricted Band Edge

YAND]
Channe! 2, 2417 MHz

100 7
1000 1
%001
E 8001
2 7001
o
o 6001
T
2 5007
Q
£ 4001
<
3001
200%
e 2me | owe | 2w 2me | w6 2ew e ome 26 2506
Frequency (Hz)
Corrected - .
Frequency Amplitude Limit Margin Detector Results
GHz dBuV/m dBuV/m dB
2.390 12.7 74 -1.3 Peak Pass
2.390 52.6 54 -1.4 Avg Pass

EMC Report for Arrow Electronics, Inc. on the Dragon Board 410C
File: 102289738MPK-001

Page 104 of 164




Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2422 MHz
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2427 MHz
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2432 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2437 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2442 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2447 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2452 MHz

FCC Part 15.247
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Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2457 MHz

FCC Part 15.247
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11¢g, 2462 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2412 MHz

hz.11n|ZUMHz FCC Part 15.247
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2.390 53.0 54 -1.0 Avg Pass
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2417 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2422 MHz

2.1Tn 20MHz
(Channel 3, 2422MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2427 MHz

2.1Tn 20MHZ
(Channel 4, 2427MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2432 MHz

21N 20MHzZ FCC Part15.247
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2.4835 52.8 54 -1.2 Peak Pass
2.4835 53.3 54 -0.7 Avg Pass
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2437 MHz

2.1In 20MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2442 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2447 MHz

2.1Tn 20MHZ
(Channel 8, 2447MHz
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2.4835 73.1 74 -0.9 Peak Pass
2.4835 52.8 54 -1.2 Avg Pass
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2452 MHz

21N 20MHzZ FCC Part15.247
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2.4835 53.3 54 -0.7 Avg Pass
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2457 MHz

2.11In 20MHz
(Channel 10, 2457MHz

1200 ¢
1100 ¢
1000 £
N0F
800

Conducted Measur

1MHz RBW, 3VHz VBW, Peak Detector

FCC Part 15.247

ement a Restricted Band Edge

00F
600
500

Ampliude(dBuV/m)

00¥ e
20¢
20

2306 236

26 2%

23BIG 24066 2466 241G 248G 2486 25106
Frequency (Hz)

21N 20MHz
(Channel 10, 2457MHz

1100 ¢
1000 ¥
N0 F
800
700 ¥
600

1MHz RBW, 3VHz VBW, RMS Detector
Conducted Measur ement at Restricted Band Edge

FCC Part15.247

500 F
400F
00F
00f
100

Amplitude (dBuV/m)

26 2306

230G 2336 23G 245G 246G 247G 2486 248G 25106

Frequency (Hz)

Corrected

Frequency Amplitude

Limit

Margin
g Detector Results

GHz dBuV/m

dBuVv/m

dB

2.4835 53.7

54

-0.3 Avg Pass

EMC Report for Arrow Electronics, Inc. on the Dragon Board 410C

File: 102289738MPK-001

Page 123 of 164




Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 20MHz, 2462 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2422 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2427 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2432 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2437 MHz

2 1T 20MHZ
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2442 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2447 MHz
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Intertek

Out-of-Band Spurious Emissions at the Band Edge - 802.11n 40MHz, 2452 MHz
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Intertek

Qut-of-Band Conducted Spurious Emissions (at Antenna Port)

Tx @ 2412MHz 802.11b
Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.828 47.9 54 -6.1 Pass
12.060 51.0 54 -3.0 Pass
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Intertek

Tx @ 2437MHz 802.11b

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.874 50.3 54 -3.7 Pass
12.185 53.7 54 -0.3 Pass
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Intertek

Tx @ 2462MHz 802.11b

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz

H.zhl(l:?m | FCC Part 15,247
'oh Lhare 120kHz RBW, 300kHz VBW, Peak Detector
Conducted Measurem ent in Restricted Band 30-1000MHz

600 T
T 5001
S
=)
@ _,—l
T
o 400 A
kel
2
a
€
< 00+

200 } } } } } } } } } {

30.0M 121.0M 2240M 21.0M 4180M 515.0M 6120M 709.0M 806.0M 903.0M 106
Frequency (Hz)

Out-of-Band Spurious Emissions at Antenna Port - 1 GHz to 26 GHz

FCC Part 15.247

Figh Chame ~ Lt
g ham 1MHz RBW, 3VHz VBW, Peak Defector " PekSean
Conducted Measur ement in Restricted Bands 1 - 26 GHz it
100 T
1000 ¥
~ 00F
£
> wof
o
T 00F
[0)
EL: H WH_L ﬂ
E 500 ¥ [ R IS SR P e
z w0 M " —— P I Leabiabiadtonk : s o
N0F
200 } f } } } } } ; } |
106 356 606 856 1106 1356 1606 185G 2106 2856 %606
Frequency (Hz)
Frequency Corrected Amplitude Limit Margin Results
GHz dBuVv/m dBuVv/m dB
4,924 49.0 54 -5.0 Pass
12.309 52.3 54 -1.7 Pass
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Intertek

Tx @ 2412MHz 802.11g

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.825 41.9 54 -12.1 Pass
12.060 41.8 54 -12.2 Pass
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Intertek

Tx @ 2437MHz 802.11g

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.874 41.8 54 -12.2 Pass
12.185 42.0 54 -12.0 Pass
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Intertek

Tx @ 2462MHz 802.11g

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4,921 41.7 54 -12.3 Pass
12.307 41.6 54 -12.4 Pass
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Intertek

Tx @ 2412MHz 802.11n 20MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.824 41.7 54 -12.3 Pass
12.060 415 54 -12.5 Pass
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Intertek

Tx @ 2437MHz 802.11n 20MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz

é(l:lhn z%Hz FCC Part 15.247
1a.hen 120kHz RBW, 300kHz VBW, Peak Detector
Conducted Measurem ent in Restricted Band 30-1000MHz
600 7

Amplitude (dBuV/m)
8 ¢
o

t 1 t

—

200 : : : : : : : : ———
300M 1270M 240M 2L0M 4180M 5150M 6120M 7090M 8060M 030M 106
Frequency (Hz)
Out-of-Band Spurious Emissions at Antenna Port - 1 GHz to 26 GHz
2 T 20MAZ FCC Part 15.247 — Limit
 Chamel 1MHz RBW, 3MHz VBW, Peak Detector ', PeakScan
Conducted Measur ement in Restricted Bands 1 - 26 GHz v
ot
1000 §
~ 00F
£
> W0t
1]
T 00F
[0)
S oot
e s0%
< 40.0:'
0%
200 — : : : : : : |
106 356 606 856 1106 1356 160G 185G 206 856 %06
Frequency (Hz)
Frequency Corrected Amplitude Limit Margin Results
GHz dBuVv/m dBuVv/m dB
4.874 41.6 54 -12.4 Pass
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Intertek

Tx @ 2462MHz 802.11n 20MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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12.306 41.8 54 -12.2 Pass
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Intertek

Tx @ 2422MHz 802.11n 40MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4.844 42.7 54 -11.3 Pass
12.110 43.5 54 -10.5 Pass
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Intertek

Tx @ 2437MHz 802.11n 40MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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12.206 43.9 54 -10.1 Pass
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Intertek

Tx @ 2452MHz 802.11n 40MHz

Out-of-Band Spurious Emissions at Antenna Port - 30 MHz to 1 GHz
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4,913 42.6 54 -11.4 Pass
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