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3
3.1

3.2

3.3

3.4

3.5

General Information

General Description of E.U.T.

Product Name : NT Ultrasonic bluetooth diffuser

Model No. : NT60236DIF, LJ-105B

: The above models are the same in PCB circuit, PCB Layout,
components and internal structure. Only the different model

names due to different market’s requirement. The model
NT60236DIF is the tested sample.

Ultra Sonic frequency : 2.4MHz

Model Differences

Details of E.U.T.

Technical Data : DC 24V by POWER SUPPLY
(POWER SUPPLY: MODEL: SW-240065,

INPUT: AC100-240V, 50/60Hz; OUTPUT: 24VDC 650mA)

Standards Applicable for Testing

The tests were performed according to following standards:

FCC PART 18: 2016 INDUSTRIAL, SCIENTIFIC, AND MEDICAL EQUIPMENT

Test Facility

The test facility has a test site registered with the following organizations:

e |IC — Registration No.: 7760A-1

Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed with
the Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration 7760A-1, October 15, 2015.

e FCC - Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 328995 December 3, 2014.

Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[1Yes X No
If Yes, list the related test items and lab information:
Test Lab: N/A

Lab address: N/A
Test items: N/A

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4 Equipment Used during Test
4.1 Equipment List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMI Test Receiver R&S ESCI 101155 Sep.12, 2016 |Sep.11, 2017
2 LISN SCHWARZBECK NSLK 8128 8128-289 | Sep.12, 2016 |Sep.11, 2017
3 Limiter York MTS-IMP-136 261%%)2;1001_ Sep.12, 2016 |Sep.11, 2017
4 Cable Laplace RF300 - Sep.12, 2016 |Sep.11, 2017
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 Apr. 07, 2017 |Apr. 06, 2018
2 Amplifier Agilent 8447D 2944A10178 | Jan. 12, 2017 |Jan. 11, 2018
3 Active Loop Antenna Beijing Dazhi ZN30900A 0703 Oct. 17, 2016 |Oct. 16, 2017
4 T”'Og\ri;ﬁdaba”d SCHWARZBECK | VULB9163 336 Apr. 07, 2017 | Apr. 06, 2018
Coaxial Cable
5 (below 1GH?) Top TYPE16(13M) - Sep.12, 2016 |Sep.11, 2017
6 Broa:;}?:;‘ga'*om SCHWARZBECK | BBHA 9120 D 667 Apr. 07, 2017 | Apr. 06, 2018
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Apr. 07, 2017 |Apr. 06, 2018
Coaxial Cable
8 (above 1GHz) Top 1GHz-18GHz | EW02014-7 | Apr. 07, 2017 |Apr. 06, 2018
9 Test Receiver R&S ESCI 101296 Apr. 06, 2017 |Apr. 05, 2018
10 T”'Og\ri;ﬁdaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Apr. 07, 2017 |Apr. 06, 2018
11 Amplifier ANRITSU MHG648A M43381 Apr. 07, 2017 |Apr. 06, 2018
12 Cable HUBER+SUHNER CBL2 525178 Apr. 07, 2017 |Apr. 06, 2018
4.2 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conduction disturbance 150kHz~30MHz +3.64dB Q)
30MHz~1GHz +5.03dB 1)
Radiation Emission
1GHz~6GHz +5.47dB 1)

confidence level using

a coverage factor of k=2.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
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5 Test Summary

Test Iltem Test Requirement Test Method Test Result

Conduction Emission ANSI C63.4:2014
(9kHz to 30MHz) 18.307(a) FCC Measurement C

Procedure MP-5

. .. ANSI C63.4:2014
Radiated Emission

(9KHz to 1000MHz) 18.305(b) FCC Measurement C
Procedure MP-5

Note: C=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 Emission Test Results
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6.1 Conducted Emission, 9 KHz to 30 MHz

Test Requirement................

Test Method.........cevveeeee

6.1.1 E.U.T. Operation

Operating Environment:
Temperature .......ccccceeveeenees
Humidity .......ccvvveviiieeene
Atmospheric Pressure.........
EUT Operation:

Input Voltage.........cceveeennene.

Operating Mode...................

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

FCC CFR 47 Part 18 Section 18.307(a)

ANSI C63.4:2014 and FCC Measurement Procedure MP-5

Pass

9 kHz to 30 MHz

Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.009-0.05 110 —
0.05-0.15 90-80* —
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

23°C
53.6%RH

101kPa

AC 120V/60Hz

Mist on
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6.1.2Block Diagram of Test Setup

The Mains Terminals Disturbance Voltage tests were performed in accordance with the ANSI C63.4 .

}\ EUT [Receiver || PC System|
1 L 1 i
10.8m
o i y
. —1_
E:50Q Terminator =

6.1.3 Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the

average limit line. According to the data in section 5.1.4, the EUT complied with the FCC PART 15,
SUBPART B standards.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.1.4Power Line Conducted Emission Test Data
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Live Line:
12000 dBui
1
an
0 E--
il
(1] E-
40 E-- prak
an
: AV
20 :-
n
no |
[ M } MHz
Freq. Reading [ Factor | Result | Limit [Margin
No. | mrz) | @Buv) | (dB) | (@Buv) | aBuv |(am) | DEt=Str| Reme
1 01980 3400 | 991 | 4400 | 6360|-1960] QP
3 01980 2121 | 901 | 3112 | 5360 | 2257| AVG
3 02500] 2891 | 1001 | 3802 | 6160 -2277| QP
7 02500 1420 | 1001 | 2421 | 5175 | 2754] AVG
5 04260 3146 | 1004 | 4150 | 57.31|-1581] QF
5 04260 1360 | 1004 | 2373 | 47.33 | 2360] AVG
7 17740| 3020 | 1016 | 4938 | 56.00| 662| QF
B 17740| 3242 | 1016 | 4260 | 46.00| 340| AVG
g 35540 3216 | 1026 | 4242 | 56.00|-1358] QP
10 35540 2318 | 1026 | 23344 | 46.00 | 1256 AVG
11 J6.0180| 2003 | 1060 | 3063 | 60.00|-2927| QF
12 J6.0180| 076 | 1060 | 2036 | 50.00 | 2964 AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral Line:

Page 10 of 31

12000  dBuV
H H H Limit: —
110 - f j AVE: —
! ;
an | 5 i
ol e -
| o
40 , u-,-v_i.-..-l;;“ | 1|1 . ! . il I' |'[ , _
an | A d o Tt i ek
20 , ,Hﬂ_ll ‘ Ijl'llblldlﬂ,ll'll,ll ‘||‘i"' " hLIll-.!.J-_JI_‘,i_J_Lﬂi |$]M U P I !
5 L TR M ﬁ;wuﬂMW e
" o o T v
[1K1] H H H H
l].l]l;ﬂ : : : IIl.l:l MHz
Freq. Reading | Factor | Result | Limit |Margin
No- | mbz) | @Buv) | (dB) | (dBuv) | dBuv |(am) | Deter| Reme
1 01539| 3523 | 1002 | 4525 | 65.67|-2042| QF
2 0.1530| 1613 | 1002 | 2615 | 55.78 | 2063 AVG
3 01319| 3565 | 088 | 4553 | 6430 |-1877| QP
3 01819] 1730 | 988 | 2718 | 5439|27.21| AVG
5 03720 3048 | 1004 | 4052 | 58.30|-17.78| QF
5 03780 1642 | 1004 | 2646 | 4832 | 2186 AVG
7 17660| 36.01 | 1018 | 4610 | 5600 ©981| QF
8 17660| 2524 | 1018 | 3542 | 46.00|-1058) AVG
g 35460| 2542 | 1026 | 3568 | 56.00|2032| QP
10 35460 1580 | 1026 | 2606 | 46.00 |-10.04| AVG
11 J65040| 17.00 | 1060 | 2850 | 6000 -3141] QF
12 265040| 698 | 1060 | 1758 | 5000|-3242| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.2 Radiation Emission, 9 KHz to 1000 MHz

Test Requirement ...............

Test Method ......
Test Result........

Frequency Range ...............

FCC CFR 47 Part 18 Section 18.305(b)
ANSI C63.4:2014 and FCC Measurement Procedure MP-5

Pass
9 KHz to 1000MHz

Limit
Field Strength Field Strength
) ) RF Power generated Limit at 30m Limit at 30m
Equipment | Operating frequency )
by equipment (watts)| Measurement Measurement
(uv/m) (dBuVv/m)
Ultrasonic |Above 1,600 kHz Any 15 23.5

6.2.1 E.U.T. Operation

Operating Environment:

Temperature .....

Humidity ............

Atmospheric Pressure.........

EUT Operation:

Input Voltage.....

Operating Mode

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

23°C
54.1%RH
101kPa

AC 120V/60Hz

Mist on
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6.2.2 Block Diagram of Test Setup

The radiated emission tests were performed in the 10m Semi- Anechoic Chamber test site, using

the setup accordance with the ANSI C63.4.
The test setup for emission measurement below 30MHz.

Semi-anechoic 10m Chamber
Turn Table From 0° to 360°

Turn Table

i ooz
System Analyzer

The test setup for emission measurement from 30 MHz to 1 GHz.

o
o]
wBy

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
>|
Turn Table

em Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.2.3 Test Procedure

1. The EUT is placed on a turntable. the EUT is 0.8m above ground plane;

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 10m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. 18.309 Frequency range of measurements.

(a) For field strength measurements:

Range of frequency measurements

Frequency band in which

device operates (MHz) Lowest frequency Highest frequency

Below 1.705 Lowest frequency generated in the device, (30 MHz.
but not lower than 9 kHz

1.705 to 30 Lowest frequency generated in the device, [400 MHz.
but not lower than 9 kHz

30 to 500 Lowest frequency generated in the device ([Tenth harmonic or 1,000 MHz,
or 25 MHz, whichever is lower whichever is higher.

500 to 1,000 Lowest frequency generated in the device ([Tenth harmonic.

or 100 MHz, whichever is lower

Above 1,000 |... do Tenth harmonic or highest
detectable emission.

5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

6. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

7. Repeat above procedures until the measurements for all frequencies are complete.

8. The radiation measurements are tested under 3-axes(X, Y, Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), after pre-test, It was found that the worse

radiation emission was get at the Z position. So the data shown was the Z position only.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.2.4 Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna Vertical
Polarization and Antenna Horizontal Polarization. Quasi-peak measurements were performed if peak
emissions were within 6dB of the Quasi-peak limit line.

6.2.5 Radiated Emission Test Data,9KHz to 1000MHz at @3m

0.009MHz to 0.150MHz Antenna Polarization: Vertical

80.0 dBu¥ /m
. . . : : Limit: —_—
7 | | | | | | | L Maom —
6o z ;
T 3 1,
50 o o o
w0 || SRR S I .1 R A | O PR 1017
N AT R U Al L S S LA
o [ W
TR SE— O S S S— R S— S S— R
o
ST S FE— S R R FE— SR R S FE—
A O
a0 FE— S R S R SR S S FE—
-40.0 : : : : : : : : :
9.0000 2210 ar.20 51.30 G540 7950 93 .60 107.70 121.80 12590 15000 kH:z
Freq. Reading | Factor Result Limit  [Margin

No- | (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |DEtector| Remark

1 00354| 2798 | 2329 | 5127 | 6350 |-1223] QP

2 00679] 3420 | 2207 | 5717 | 6350 | 633| QF

3 00853| 27.83 | 2317 | 5100 | 6350 |-1250] QP

4 01116| 2722 | 2352 | 5074 | 6350 |-12.76] QF

5 0.1155| 2895 | 2356 | 5251 6350 |-10.99] QP

6 01360 3306 | 2376 | 5682 | 6350 | 668| QF

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS17S0683061E

Page 15 of 31

0.009MHz to 0.150MHz Antenna Polarization: Horizontal

800 dBuV/m
! ! ! Limit: —
70 ; ; ; Margin:  —
&0 : : : :
: : : g 5
50 3 Fog ; j 0 .
T 1ot '-J --------- ] - AP | -: 'JI'
11 T U T | RS B | ,:...... . ...L..........._-............L..........._é ............
20 --------------------------------------------------------------
mw | S [ R [ J: ____________ . L . ..
A IS U O S U SN A
o b R [ N [ JI ____________ . L N L.
-20 --------------------------------------------------------------
] | [ A [, [ R, [ J: ............ Lememmmmmms [ P, Lecmemememes [ P,
-0q . : : : : : : :
90000 2310 37.20 51.30 5.40 7950 9260 0770 12180 135.90 150.00 KH:
Freq. Reading | Factor | Result Limit  [Margin

No- | (MHz) |(dBuvim)| (dB) |(dBuV/im)|(dBuvim)| (dB) |Detector| Remark

1 0.0442( 12.81 23.05 3586 6350 |-2764] QP

2 0.0666( 25.18 2297 4815 6350 |-1535] QP

3 0.0850( 2084 2316 44 00 6350 |-1950| QP

4 0.1194( 28.80 23.59 52 39 6350 |-11.11] QP

5 0.1360| 2656 2376 50.32 6350 |-13.18] QP

6 0.1481( 25.04 23.88 4892 6350 |-1458] QP

Waltek Services (Shenzhen) Co.,Ltd.
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0.15MHz to 30MHz Antenna Polarization: Vertical

Page 16 of 31

80.0  dBu¥/m
! Limit: —_—
70 ; Margin: —_
(] T2 b w .; i
' s ' o '
50 { ’
40 ............................ b e
30 _._________J: ___________________________ i o, ________.J: __________________ JI JI _____
ol ke
1o o e [ T [ J: ____________ [ T [ e
Y L S S S
a0 ERN S . S . S R L EE.
DS SR U NS SIS N VOO MU S S S
A0 | s [ e [ H [ B becmes T
-0 : : : : : : :
01500 3.14 612 910 12.00 15.00 10.06 2104 240 27.02 3000 MHz
Freq. Reading | Factor Result Limit |Margin

No- | (MHz) |(dBuVim)| (dB) |(dBuVim)|(Buv/m)| (dB) |PEeCtr| Rema

1 1.8216| 32.23 2412 56.35 6350 | -7.15 QP

2 35529 3421 24 36 58 57 6350 | 493 QP

3 176719 28.32 24 69 53.01 6350 |-1049( QP

4 19.4629| 33.53 24 62 58.15 63.50 | -5.35 QP

5 213435 2953 24 55 54 08 6350 | -942 QP

6 282388 31.08 2498 56.06 6350 | -744 QP

Waltek Services (Shenzhen) Co.,Ltd.
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0.15MHz to 30MHz Antenna Polarization: Horizontal

20.0 dBuV /m
Limit: —
70 Margin: —_—
(=1
50
40
30
20 E
10 i
0 :
P L S [ o ____________ o [ S [
20 .....................................
P N o N e L S L S [
-40.0 : : : i
01500 314 612 910 12.09 16508 18.06 21.04 2402 27.02 J0.00 MHz
No. (i;quz') (ﬁgﬁﬂi,“n?) F(ggt;)r (d%?l%jflrtn) (démf}m) M(?Jrg)in Detector | - Remark
i 18216 3023 | 2412 | 5435 | 6360 | 9.15| QP
2 37320 2057 | 2437 | 5304 | 6350 | 956| QP
3 176719 2232 | 2460 | 4701 | 6350 |-1648] QP
3 106122 2287 | 2462 | 4749 | 6350 |-1601| OP
5 211341| 2400 | 2455 | 4954 | 6350 |-1396| QP
6 782388 2458 | 2408 | 4956 | 6350 |-1304] QP

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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30MHz to 1000MHz Antenna Polarization: Vertical

200 dBuddm
H Lamit: —
Maigin: —_
T :

1]

0

40

an

20

[1N1] H H H H H H H
30, 0ini -;l:l L] 1] T:'l.'l illl.'l I . 200 il.'ll.'l K0 Ell'l 0 0000 WHz
No. {fﬂrﬁi& (nggflrr:ﬁ} thg?r {dgi?ﬁlr:w} méﬂ:}fm] M{ZE}:H Detector | Remark
1 37024B| 4643 | 1679 | 2964 | 4350 |-13.88 QP
2 §44330| 3792 | 1728 | 2064 | 4350 | 2288 QP
3 750773| 4529 | 1932 | 2597 | 4350 |-17.53| QF
2 108.2666| 3587 | -1805 | 1792 | 4350 |2558] QP
5 1478214| 4028 | 1501 | 2527 | 4350 |-1823] QP
6 188.0743| 4242 | 1672 | 2570 | 4350 |-17.80] QP

Waltek Services (Shenzhen) Co.,Ltd.
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30MHz to 1000MHz Antenna Polarization: Horizontal

200 dBus/m
Lamik: —
Mangin: —_
T :
Kl

al

40

an

20

o H H H
0. im0 A0 Kl é[l ] I;I[I 200 A0 R0 Em J00 10000 Mz
No. {m‘z‘] Sgﬁff';"rﬁ} FQE’TF {dgi?ﬁlr:’l} :démtm] M{ZE}:H Detector| Remark
1 832298| 4308 | 2033 | 2275 | 4350 |-20.75| QP
2 1479218| 4D51 | -1501 | 2550 | 4350 |-18.00 QP
3 176.8878| 4285 | -1572 | 2713 | 4350 |-1637| QP
2 222 1698| 4050 | 1620 | 2430 | 4350 |-19.20| QP
5 4924685| 3062 | BB0 | 2182 | 4350 |2168] QP
5 5830114| 3031 | 045 | 3080 | 4350 |-1270] QP

Waltek Services (Shenzhen) Co.,Ltd.
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7  Photographs —Model NT60236DIF Test Setup

7.1 Photograph —Conducted Emission

7.2 Photograph-Radiated Emissions

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test Frequency 30MHz to 1000MHz

ik

— \——- —t—— -‘k“‘t R -'-L
L L L‘ht —rh o
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8 Photographs — Constructional Details

8.1 Model NT60236DIF — External Photos

TR P 0 AP P AP G B AL T BV 5 W W W PR T TR WA W SR PR TR TL R e el
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8.2 Model NT60236DIF — Internal Photos
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Bluetooth ANT
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