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8. RADIATED EMISSION MEASUREMENT

8.1. Block diagram of test setup

In 3m Anechoic Chamber Test Setup Diagram for 9KHz-30MHz

—
iy
Semi-anecham: Chambier
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| 2 TR
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In 3m Anechoic Chamber Test Setup Diagram for 30MHz-1GHz
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In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

[E] ANTERNA TLEVATION WARMES: TR L TC | MLTLEE

Am
o =
I ame LI e 807 1 S5m0 -
1 ,___H | EUT |
AHE0R KRR IR TARLE 1.5m

TFIEEE Gl ANS

AbdAAA

ANT H&protum Analyzer

I

I Sargeein

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.2. Limit
9.3.1 FCC 15.205 Restricted frequency band
MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9- 410 45-515
10.495 - 0.505 16.69475 - 16.69523 608 - 614 535-546
21735 - 21905 1680425 - 1680475 S60 - 1240 7.25-7.75
4125-4128 255.-2567 1300 - 1427 BO25-85
417725 -4.17775 iITH-3825 1435 - 1626.5 90-92
4.20725 - 420775 T3-746 16455 - 1646.5 93-95
6.215-6218 T4E-T52 1660 - 1710 106-127
626775 - 6 26825 108 -12194 1718 - 17222 1325-134
631175 -6.31225 123 -138 272000 - 2300 1447 - 145
8291 -8.294 1499 - 150.05 2310 - 2390 15.35- 162
8.362 - 8366 15652475 - 156.52525 24835 - 2500 17.7-214
837625 - 838675 156.7 - 156.9 2690 - 2900 2201-2312
841425 -8.41475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-173.2 3332 - 3331 31.2-31%8
12.51975 - 12.52025 240 - 285 33458 - 3358 3!5.-13: 36.5
1257675 - 1257725 322-.3354 3600 - 4400 ()
9.3.2. FCC 15.209 Limit.
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters pV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(KHz) 67.6-201og(F)
0.490 ~ 1.705 30 24000/F(KHz) 87.6-20log(F)
1.705 ~ 30.0 30 30 29.54
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak
Above 1000 3 54.0 dB(u(S)/I)n (A(Veraf,ze)

Note: (1) The emission limits shown in the above table are based on measurements employing a CISPR
QP detector except for the frequency bands 9-90KHz, 110-490KHz and above 1000MHz.
Radiated emissions limits in these three bands are based on measurements employing an
average detector.
(2) At frequencies below 30MHz, measurement may be performed at a distance closer then that
specified, and the limit at closer measurement distance can be extrapolated by below formula:

Limit;,(dBuV/m)= Limitso,,(dBuV/m) + 40Log(30m/3m)
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9.3.3. Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions shall be at least 30dB below the fundamental emissions, or comply with

15.209 limits.

8.3. Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.
(2) Setup EUT and assistant system according clause 2.4 and 7.2
(3) Test antenna was located 3m(except 18GHz-40GHz was 1m) from the EUT on an adjustable mast, and the antenna

used as below

table.

Test frequency range Test antenna used
9KHz-30MHz Active Loop antenna
30MHz-1GHz Bilog Broadband Antenna
1GHz-18GHz Double Ridged Horn Antenna(1GHz-18GHz)
18GHz-40GHz Horn Antenna(18GHz-40GHz)

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop antenna
was positioned with its plane vertical from the EUT and rotated about its vertical axis for maximum
response at each azimuth position around the EUT. And the loop antenna also be positioned with its plane
horizontal at the specified distance from the EUT. The center of the loop is 1 m above the ground. for
measurement above 30MHz, the Trilog Broadband Antenna or Horn Antenna was located 3m from EUT,
Measurements were made with the antenna positioned in both the horizontal and vertical planes of
Polarization, and the measurement antenna was varied from 1 m to 4 m. in height above the reference
ground plane to obtain the maximum signal strength.

(4) Below pre-scan procedure was first performed in order to find prominent frequency spectrum radiated
emissions from 9KHz to 25GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was rotated
360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed 1m above
ground.)

(b) Change work frequency or channel of device if practicable.

(c) Change modulation type of device if practicable.

(d) new battery is used during testing
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A

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces

(5) For final emissions measurements at each frequency of interest, the EUT was rotated and the antenna

(6) The emissions from 9KHz to 1GHz were measured based on CISPR QP detector except for the

(7) The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver with below

(8) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,

Report No.: AAEMT/EMC/220321-06-03

highest emissions.

Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was investigated,

and no any obvious emission were detected from 18GHz to 25GHz, so below final test was performed

with frequency range from 9KHz to 18GHz.

height was varied between 1m and 4m in order to maximize the emission. Measurements in both
horizontal and vertical polarities were made and the data was recorded. In order to find the maximum

emission, the relative positions of equipments and all of the interface cables were changed according to

ANSI C63.10 2013 on Radiated Emission test.

frequency bands 9-90KHz, 110-490KHz, for emissions from 9KHz-90KHz,110KHz-490KHz and above

1GHz were measured based on average detector, for emissions above 1GHz, peak emissions also be

measured and need comply with Peak limit.

AA Electro Magnetic Test Laboratory Private Limited

RBW
Frequency band RBW
9KHz-150KHz 200Hz
150KHz-30MHz 9KHz
30MHz-1GHz 120KHz

and the RBW is set at IMHz, VBW is set at 3MHz for Peak measure; RBW is set at IMHz, VBW is
set at 10Hz for Average measure(according ANSI C63.10:2013 clause 4.2.3.2.3 procedure for

average measure). Peak detector is used for Peak and AV measurement both.

s WA

{ACCREDITED|

Certificate#5593.01

According to KDB 789033 v02r01 section G) 1) (d), for For measurements above 1000 MHz @ 3m distance, the limit

of field strength is computed as follows:
E[dBuV/m] = EIRP[dBm] + 95.2;
For example, if EIRP = -27dBm
E[dBuV/m] =-27 + 95.2 = 68.2dBuV/m.

Page | 756

Plot No.174, Udyog Vihar Phase 4, Sector -18, Gurgaon -122016, Haryana, India
Contact: 0124-4235350, 4145343; e-mail: info @aaemtlabs.com; Website: www.aaemtlabs.com



& a

AA Electro Magnetic Test Laboratory Private Limited
{ACCREDITED)

A

Report No.: AAEMT/EMC/220321-06-03

8.4. Test result(Below 30MHz)

Certificate#5593.01

DEC-H-H-003-10

EUT: hyperSPROUT™ Model Name.
Temperature: 25°C Relative Humidity: 51%
Distance: 3m Test Power: 110VAC, 60Hz
Polarization: - Test Result: Pass
Test Mode: Keeping TX mode Test By: Ankur
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - . - P
Note:

to be reported.

Distance extrapolation factor =20 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.

Note: N/A
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TEST RESULTS (Between 30M — 1000 MHz)

EUT: hyperSPROUT™ Model Name. : DEC-H-H-003-10

Temperature: 25°C Relative Humidity | 51%

Distance: 3m Test Power: 110VAC, 60Hz

Polarization: Vertical Test Result: Pass

Standard: (RE)FCC PART 15 Test By: Ankur

Test Mode: Keeping TX mode
B0 dBuVm
P
Ell
50 MWargin -G il r
ai I i

|
@ 2 ]
. HL.M:*
S e, 4
1 M-’-ﬂ w#_.-.. ’?“M
o
-0
20
-30
&0
Loy [=1] 100 [MHz] 50 LN

Read ng Cormrect Measure-

[ P | Freq. (= Factor PRt Lirrwt Craar
T Bt dB oBuvim adBu'm il Dat@clor
; (== 304237 20.10 -2.79 27 .31 40,00 1269 QP
2 @ 328836 2016 -, 24.21 40.00 1578 QP
3 42,1540 31.80 =10.57 21.33 0, OH0 1H.GY L |
4 1281126 1688 2 296 1282 a3.50 -30.58 QP
5 446 4139 =059 -1.0:3 159,56 &5 000 -6 44 P
& Q42,1304 19.95 1027 30.22 26, CHD - 1578 P

The test result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(3) Margin = Result - Limit
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Report No.: AAEMT/EMC/220321-06-03
EUT: hyperSPROUT™ Model Name. DEC-H-H-003-10
Temperature: 25°C Relative Humidity | 51%
Distance: 3m Test Power: 110VAC, 60Hz
Polarization: Horizontal Test Result: Pass
Standard: (RE) FCC PART 15 Test By: Ankur
Test Mode: Keeping TX mode
W0 G
#0
&1
51 B e =4 ()
]
40 ] .
. I L
a0 ] ] 3
. st
20 il AR
iw'*"'a‘hm- ettt e
1 |
m
-1
-2
-
AN
ENTTIT Bl 108 [MHz] (il e
Reading GCorrect Measure.
Mo, ME.  Freg. Level Factor ment Limit  Owver
MHz Bl oB dBum dBuv'm e =] Ciatactor
i ™ =21.8427 30.80 -4 04 265.86 4000 -13.14 QP
2 S4.1559 29.68 -E.08 23.60 4000 -16.40 QP
a a92.1418 2778 -1.93 25.85 4250 -17.65 QP
| G455 1194 20.32 1.68 22.00 4500 -24.00 QP
5 B365 2441 2091 E19 25.10 d6.00 -19.90 OP
5] 938.8324 22.01 10,12 E2 A3 45,00 -13.87 QP

The test result is calculated as the following:
(4) Result = Reading + Correct Factor
(5) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(6) Margin = Result - Limit
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TEST RESULTS (Between 1000M — 18000 MHz)
EUT: hyperSPROUT™ Model Name. : DEC-H-H-003-10
Temperature: 25°C Relative Humidity | 51%
Distance: 3m Test Power: 110VAC, 60Hz
Polarization: Vertical Test Result: Pass
Standard: (RE) FCC PART 15 Test By: Ankur
Test Mode: Keeping TX mode
e dBuYim
Mmoo
o .
mn
i “11
= | 3 el
2
40 i e
™
M m«wwﬁu Fl'd"n 3
T
. M,;—--«{NJ.-“' BT o b '--«-nﬂ-"f
el S e |
_j'\-iﬂi"i-'.’la-"‘"\'.- A
e L
i
B |
005008 } HHz) i £
ﬁuﬂding Comacl  Moasurs-
Mo, Mk Frac. Ll Factar rent Lirmit Chear
MHz F=An dB dELVm dBuWim dE  Datootor
1 2435.,701 AT .73 =759 0,14 I M -Z3.86 [=2o1=1
2 2449822  14dEd4 753 ¥.11 s5400 -45.83 AVEG
a B &E.9T76 EA.EQ 5 A0 408,29 T30 7571 [=r=E A
B3 S0s0 668 21.67F -4, 853 16.84 S, 0 e T i - PR T
=5 B1Z26.063 2913 12.76 47 .88 T4.00 -28.11 peak
B BiFAamM 22,286 12.02 3427 654.00 -19.73 AVG
7 10575589  35.13 12.20 4833 7400 -2567 peak
B 10EET .63 22.18 12.085 a5.03 L AT -1E8.87 AN
| 13638.49 34,05 17.22 51.27 7400 2273 maﬂ
10 "1":5?'%_7-"'5?3 21.34  17.27 | 2B.61 5400 1533 AVG
11 17537, ?E 35,08 19.88 5 G4 400 1906 paak
12

* ATE39.47 2316 12.53 41.69 5400 1281 BhG

Note: Marker 3 is intentionally radiated frequency from the EUT.

The test result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(3) Margin = Result - Limit
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Report No.: AAEMT/EMC/220321-06-03
EUT: hyperSPROUT™ Model Name. DEC-H-H-003-10
Temperature: 25°C Relative Humidity | 51%
Distance: 3m Test Power: 110VAC, 60Hz
Polarization: Horizontal Test Result: Pass
Standard: (RE) FCC PART 15 Test By: Ankur
Test Mode: Keeping TX mode
1000 diufim
a0
80 I
70
B0
50 mowk
# oL L
a
20
10 W‘W‘n
e e e e
.1
-20
0@ nod 1HHz) i
Reading  Gomect  Plsanure- .
P, WK Firecy, el [T it Lirril Creer
RAHE R i) EE =SV LY aEuY™ oz Eratadiay
1 Fadh, FO 48 23 T 54 A0 G4 7400 -343.396  pank
= EaLE. oI 1021 -F A T ] B 00 B e9  AE
a L e RN Codl | EaH Ta, M) A i Fa 00 -2dr1 peak
A L e LR T ) 20,75 A aH 16.77F W] AH.FE AV
-] B T A s - T EEE T ATF.BF TA,.00 28,43 e
T ERLHa, P P re 154 10 LN Fid ik 1A =1 Mvid
— ¥ TOBTA4.8F  SAani L AR S FAnn -eR.ud panlk
& 1057 5. Ga F2 80 1520 T Ta) Ha 00 2 -t8.60 2 AWC
=1 136G38.as a0 00 17 22 GE =7 7400 -21.73 peak
0 1ar 1. 66 F. 04 17 &7 EEE:5] Ga.00 -14d.38  &avi
11 1FEArF. 70 W 75, B G ] Fa. 00 TH. 8 s
ig = 1FESO.a7 Ta 16 15 5o P =T P S4) 11,51 Ao

Note: Marker 1 is intentionally radiated frequency from the EUT.
The test result is calculated as the following:
(4) Result = Reading + Correct Factor
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(5) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(6) Margin = Result — Limit

The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic equation with a
sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor —Preamplifier Factor.

Average measurement was not performed if peak level lower than average limit.
No any other emissions level very low which are attenuated less than 20dB below the limit.

According to 15.31(0), The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value need not be reported unless
specifically required elsewhere in this Part.

Hence there no other emissions have been reported.
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9. POWER LINE CONDUCTED EMISSION

9.1. Block diagram of test setup

Receivers

:
DEBEI EUT- |

Non-Conductve Tabdie

9.2. Power Line Conducted Emission Limits
Quasi-Peak Level Average Level
Frequency
dB(nV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ SMHz 56 46
SMHz ~ 30MHz 60 50

Note 1: * Decreasing linearly with logarithm of frequency.

Note 2: The lower limit shall apply at the transition frequencies.
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9.3. Test Procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above the
ground plane.

Configuration EUT to simulate typical usage as described in clause 2.4 and test equipment as described in
clause 10.2 of this report.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.
All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver connected
to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.4 were scanned during the preliminary test.

After the preliminary scan, we found the test mode producing the highest emission level.

The EUT configuration and worse cable configuration of the above highest emission levels were recorded
for reference of the final test.

EUT and support equipment were set up on the test bench as per the configuration with highest emission
level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest emissions.

Emission frequency and amplitude were recorded into a computer in which correction factors were used to
calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.
The bandwidth of test receiver is set at 9 KHz.

9.4. Test Result

PASS. (See below detailed test result)
Notel: All emissions not reported below are too low against the prescribed limits.

Note2: “----”” means peak detection; “---- ” mans average detection
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EUT: hyperSPROUT™ Model Name. DEC-H-H-003-10
Temperature: 25°C Relative 51%
Humidity:
Probe: Line Test Power: 110VAC, 60Hz
Test Mode: TX Test Result: Pass
Standard: (CE)FCC PART 15 C_QP
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The test result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = (LISN, ISN, PLC or Current Probe) Factor + Cable Loss +Attenuator
(3) Margin = Result - Limit
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EUT: hyperSPROUT™ Model Name. DEC-H-H-003-10
Temperature: 25°C Relative 51%
Humidity:
Probe: Neutral Test Power: 110VAC, 60Hz
Test Mode: TX Test Result: Pass
Standard: (CE)FCC PART 15 C_QP
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The test result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = (LISN, ISN, PLC or Current Probe) Factor + Cable Loss +Attenuator
(3) Margin = Result — Limit
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10. CONDUCTED SPURIOUS EMISSIONS
FCC Part 15 C section 15.407

Test Requirement:

Test Method:
Test Status:

Test Configuration:

Test Procedure:

Report No.: AAEMT/EMC/220321-06-03

{ACCREDITED!

Certificate#5593.01

(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating. the radio
frequency power that is produced by the intentional radiator shall be at least 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. Provided the transmitter demonstrates compliance with the peak

conducted power limits.
ANSI C63.10: Clause 6.7

Pre-Scan has been conducted to determine the worst-case

mode from all possible combinations between available
modulations, data rates and antenna ports (if EUT with
antenna diversity architecture). Following channel(s) was

(were) selected for the final test as listed below.

Pre-test the EUT under 2 modes: power-supplied by using the
AC adapter and power-supplied by using internal battery.
After pre-testing, we found the worst case is the test mode of

EUT power-supplied by using internal battery.

Spoctrum Analvzer

) jom § on ) oo |
—t 200
/- =l=1=
_—— on ] o § oe
S0
g

R

Nan-Conlduired Table

Ground Reference Plane

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum
analyzer or power meter.

2. Set the spectrum analyzer: RBW=100 KHz, VBW = 300KHz. Sweep = auto; Detector Function = Peak. Trace
= Max Hold, Scan up through 10th harmonic.

Measure the Conducted Spurious Emissions of the test frequency with special test status.

4. Repeat until all the test status is investigated.

5. Report the worst case.
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