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1. General information

1.1. Testing laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)

- Wireless Div. 2FL, 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
All SGS services are rendered in accordance with the applicable SGS conditions of service available on

request and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.

Phone No. : 48231688 0901
Fax No. : 48231688 0921

1.2. Details of applicant

Applicant : VEHICLE SYSTEM CO., LTD
Address : 237-37, Yeonamyulgeum-ro, Eumbong-myeon, Asan-si, Chungcheongnam-do, Korea

Contact Person : +82 10 6636 8519
Phone No. : Jang, Seong-geun

1.3. Details of manufacturer

Company . Same as applicant
Address . Same as applicant

1.4. Description of EUT

Kind of Product

Air purification mask

Model Name

airdome BT

Power Supply

DC36V

Frequency Range

2 402 Mz ~ 2 480 ML (Bluetooth Low Energy)

Modulation Technique

GFSK

Number of Channels

40 channels (Bluetooth Low Energy)

Antenna Type

Internal type

Antenna Gain

0.5 dBi

1.5. Declaration of manufacturer

- The EUT only operates PHY 1M, 37 bytes
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1.6. Test EqQuipment List
Equipment Mantéfractur Model Serial No. Cal. Date |Cal. Authority | Cal. Authority
Spectrum R&S FSV30 103100 Jun. 19, 2019 sICT )
Analyzer
Signal .
Agilent E8257D | MY51501169 | Jul. 03, 2019 SICT c)
Generator
AEROFLEX
Attenuator / INMET 26A-10 dB 3 Feb. 20, 2019 SICT C)
DC Power R&S HMP2020 | 019922876 | Apr. 24, 2019 sICT 0)
Supply
DIGITAL
MULTIMETER HIOKI DT4211 N0301231 | Sep. 18, 2019 SICT c)
Note;

a): Calibration conducted by the National Institute of Information and Communications Technology or a
designated calibration agency under Article 102-18 paragraph (1).

b): Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law.
(Law No. 51 of 1992)

c¢): Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the
NICT or a designated calibration agency under Article 102-18 paragraph (1).

d): Calibration conducted by using other equipment that listed above from a) to c).

1.7. Test method

Measurement was conducted by the following test method:

The test method of Ordinance Concerning Technical Regulations Conformity Certification etc. of Specified
Radio Equipment in Annex 1, the Ministry of Internal Affairs and Communication notification in Annex 43 of
Article 88, Paragraph 1 or the test method more than equivalent.
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1.8. Summary of test results

The EUT has been tested according to the following specifications:

Applied standard : Radio equipment regulations and ARIB STD-T66

Article Reference Test item Result
STD-T66 3.2 Frequency Tolerance Complied
STD-T66 3.2 Occupied Bandwidth (99 %) Complied
STD-T66 3.2 Spurious Emission Intensity Complied
STD-T66 3.2 Antenna Power Complied
STD-T66 3.3 Secondary Radiated Emissions Complied
STD-T66 3.4 Interference Prevention Function Complied

1.9. Test report revision

Revision Report number Date of Issue Description

0 F690501/RF-RTL014528 2019.11.15 Initial
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2. Frequency Tolerance

2.1. Test Setup

Spectrum
Analyzer

EUT Attenuator

2.2. Limit

Tolerance of frequency: £50 x 10°or less.

2.3. Test procedure

1. Set the EUT as modulated .

2. Connect transmitter output to the spectrum analyzer input port.

3. The EUT should be transmitting at low, middle and high channels.
4. Set the spectrum analyzer as below;

Center frequency: 2402 M, 2442 Mz, 2 480 M (Bluetooth Low Energy)

Span: 3 Mz

RBW: 30 kit

VBW: 30 kikz

Sweep time: Auto

Sweep data points: 1 001 or greater
Detector mode: Positive peak
Indication mode: Max hold

5. Find the peak carrier signal and measure its frequency.
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2.4. Test result

Ambient temperature

Relative humidity

23 +1) C
47  %R.H.

Test voltage (Vq.)

Measured frequency (Mk)

Reading frequency (Mi)

Frequency tolerance [ppm]

Low Ch. (2 402) 2401.981 000 -7.91
Vun = 324 Middle Ch. (2 442) 2 441.983 000 -6.96
High Ch. (2 480) 2 479.986 000 -5.65
Low Ch. (2 402) 2401.979 000 -8.74
Viem = 3.60 Middle Ch. (2 442) 2 441.982 000 -7.37
High Ch. (2 480) 2 479.990 000 -4.03
Low Ch. (2 402) 2401.981 000 -7.91
Vvax = 3.96 Middle Ch. (2 442) 2 441.985 000 -6.14
High Ch. (2 480) 2 479.985 000 -6.05
Note;

1. FT (ppm) = [(RF-MF)/MF] x 10°
- FT: Frequency Tolerance, RF: Reading Frequency and MF: Measurement Frequency
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Low voltage
- Test mode: Modulated (GFSK)

Low channel

Middle channel
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High channel

Normal voltage
- Test mode: Modulated (GFSK)

Low channel
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Middle channel

High channel
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High voltage
- Test mode: Modulated (GFSK)

Low channel

Sss
Middle channel
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High channel
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3. Occupied Bandwidth (99 %)

3.1. Test Setup

EUT Attenuator Spectrum
Analyzer
3.2. Limit
26 Mt or less

3.3. Test Procedure

1. Connect transmitter output to the spectrum analyzer input port.
2. Measure the signal bandwidth using a spectrum analyzer.

3. Set the spectrum analyzer as below;

Center frequency: 2402 Mk, 2442 Mz, 2480 M

Span: 10 Mt

RBW: 300 Kz

VBW: 300 Kz

Sweep time: Auto

Sweep data points: 1 001 or greater
Detector mode: Positive peak
Indication mode: Max hold

BW setting: 99 %
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3.4. Test result

Ambient temperature 23 +t1) T
Relative humidity : 47 % R.H.
Test voltage (Vq.c) Measured frequency (Mk) Occupied bandwidth (M)
Low Ch. (2 402) 1.289
Vun = 3.24 Middle Ch. (2 442) 1.289
High Ch. (2 480) 1.279
Low Ch. (2 402) 1.289
Viem = 3.60 Middle Ch. (2 442) 1.289
High Ch. (2 480) 1.279
Low Ch. (2 402) 1.279
Vuax = 3.96 Middle Ch. (2 442) 1.279
High Ch. (2 480) 1.279
Low voltage
Low channel

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company. This test
report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL014528 Page: 15 of 44

Middle channel

High channel
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Normal voltage

Low channel

Middle channel
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High channel

High voltage

Low channel
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Middle channel

High channel
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4. Spurious Emission Intensity
4.1. Test Setup
EUT Attenuator Spectrum
Analyzer
4.2. Limit

Below 2 387 M:

2 387 to 2 400 Mt:

2 483.5t0 2 496.5 M:
Over 2 496.5 Mi:

2.5 (W (-26 dB m)ML or less
25.0 (W (-16 dB m)ME or less
25.0 (W (-16 dB m)ME or less
2.5 (W (-26 dBm)MtE or less

4.3. Test Procedure

1. Connect transmitter output to the spectrum analyzer input port.

2. Configure the EUT

- Test channels: low,

Frequency range:
RBW:

VBW:

Sweep time:
Sweep data points:
Detector mode:
Indication mode:

middle, high

30 M to 12.5 (Hz, except for 2 400 Mt to 2 483.5 M

1 M

1 M

Minimum time required to make an accurate measurement
1 001 or greater

Positive peak

Max hold (see note)

Note: Sweep shall be repeated until the max hold waveform is stable.
Search for spurious emissions from 30 Mz to 12.5 (fz.
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4.4. Test result
Ambient temperature 23 +t1) T
Relative humidity 47 % R.H.
Test voltage (V) T;i%ie&% Measured (I2_ ZV(\)’ZCNZ]'Z) '\(Azlcﬂ; FMiJ?) (glggoch:}]i) Limit
Frequency (Glz) 0.876 0.876 0.876 -
ge;g\;v Level (dB m/Miz) -56.10 -55.14 -57.63 -26
Level (V) 0.002 455 0.003 062 0.001 726 25
Frequency (Glz) 2.400 2.394 2.399 -
2 a0 Level (dB m/l) -43.04 57.86 -58.95 16
Level (/M) 0.049 659 0.001 637 0.001 274 25
Vin = 324 Frequency (k) 2.485 2.494 2.484 -
oo Level (dB m/l) -57.36 -57.08 -49.28 16
Level (/M) 0.001 837 0.001 959 0.011 803 25
Frequency (Glz) 4.805 12.285 12.231 -
2’\23;?5 Level (dB m/Miz) -51.31 -51.98 -51.88 -26
Level (/M) 0.007 396 0.006 339 0.006 486 25
Frequency (Ciz) 0.876 0.876 0.876 -
ge;g"?" Level (dB m/Miz) -56.53 -57.87 -56.98 -26
Level (/M) 0.002 223 0.001 633 0.002 004 25
Frequency (CHz) 2.400 2.399 2.389 -
s a0 Level (dB m/) -42.89 -59.05 -58.77 -16
Level (/M) 0.051 404 0.001 245 0.001 327 25
Vinom = 360 Frequency (CHz) 2.491 2.495 2.484 -
e Level (dB m/l) 57.27 57.73 -49.52 -16
Level (/M) 0.001 875 0.001 687 0.011 169 25
Frequency (Ciz) 4.803 11.863 11.874 -
Jaove. Level (dB m/) -50.95 5158 -51.78 -26
Level (/M) 0.008 035 0.006 950 0.006 637 25
Frequency (Glz) 0.876 0.876 2.355 -
Do Level (dB m/) -53.80 57.12 -57.64 -26
Level (/M) 0.004 169 0.001 941 0.001 722 25
Frequency (Glz) 2.400 2.397 2.398 -
2 a0 Level (dB m/l) 4271 -58.97 -58.76 16
Level (/M) 0.053 580 0.001 268 0.001 330 25
Vina = 396 Frequency (0) 2.489 2.489 2.484 -
s e Level (dB m/l) -57.46 57.67 -49.23 16
Level (/M) 0.001 795 0.001 710 0.011 940 25
Frequency (Glz) 4.805 11.804 12.383 -
2’\23;?5 Level (dB m/\iz) -51.50 -52.27 -51.43 -26
Level (/M) 0.007 79 0.005 929 0.007 194 25
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Low voltage

Low channel

Middle channel

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company. This test
report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL014528 Page: 22 of 44

High channel

Normal voltage

Low channel
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Middle channel

High channel
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High voltage

Low channel

Middle channel
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High channel
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5. Antenna Power

5.1. Test setup

Spectrum
Analyzer

EUT Attenuator

5.2. Limit

The difference between measured output power and the rated output power shall be within a tolerance of
+20 % to -80 %. In addition, the rated output power shall not be over the limits shown below.

Limit (rated output power, upper limit)
10 mW orless

5.3. Test procedure
1. Connect transmitter output to the spectrum analyzer input port.
2. Configure the spectrum analyzer as below;

[Setting 1] Search for peak power frequency
Center frequency: 2 402 M, 2 442 Mz, 2 480 Mtz

Span: 10 Mt

RBW: 1 Mz

VBW: 3 Mk

Sweep time: Auto

Sweep data points: 1 001 or greater
Detector mode: Positive peak
Indication mode: Max hold

Find the frequency of maximum transmitted power.

[Setting 2] Measurement of average antenna power for LE

Frequency: Frequency of peak power found using [setting1]

Span: 0 Hz

RBW: 3 Mk

VBW: 3 Mk

Detector mode: Sample

Sweep: Minimum time required to make an accurate measurement.
For burst type (intermittent) transmission, sweep time shall be greater than one burst
Interval.

Sweep data points: 1 001 or greater

Measure the Average Burst Power of the frequency.
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5.4. Test result
Ambient temperature 23 +t1) T
Relative humidity a7 % R.H.
Jestvoltage Channel Angt:ir:]na Rated Output Power EIRP Average Burst Power TO'TSIY;ﬁ::e
(Vi) (@) (E0) (%)
(;Z"(‘)'Zcﬁiz) 0.50 0.10 ¥ | -10.00 dBm | -9.50 005 W | -1274 dBm | -50.00
Ve = 324 '(vz'icﬂg pcmg) 0.50 0.10 ¥ | -10.00 dBm | -9.50 005 W | -13.18 dBm | -50.00
(ZH?QOC»E&) 0.50 0.10 ¥ | -10.00 dBm | -9.50 005 W | -13.16 dBm | -50.00
(;‘ZV(‘)’ZC%‘Z) 0.50 010 mV | -10.00 dBm | -9.50 005 mW | -1265 dBm | -50.00
N\D/m = 3.60 '(Vz"‘ﬂg ?/ﬂ:;) 0.50 010 mV | -10.00 dBm | -9.50 005 mW | -13.18 dBm | -50.00
(ZHE’QOCQ{'Z) 0.50 010 mV | -10.00 dBm | -9.50 005 mW | -1312 dBm | -50.00
é‘%’f’@) 0.50 010 ¥ | -10.00 dBm | -9.50 005 uW | -12.67 dBm | -50.00
Ve = 3.96 '(vz"cﬂg CI‘:/I]:Z]) 0.50 0.10 ¥ | -10.00 dBm | -9.50 005 W | -1319 dBm | -50.00
(ZHE’QOCJH‘{Z) 0.50 0.10 ¥ | -10.00 dBm | -9.50 005 W | -1311 dBm | -50.00
Note;

Antenna Power (W) = Average Burst Power (mW)

Power Tolerance (%) = {[Antenna Power (mV) - Rated Output Power (1W)] + Rated Output Power (mW)} x 100
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Low voltage

Low channel
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Middle channel
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High channel
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Normal voltage

Low channel
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Middle channel

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company. This test
report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL014528 Page: 33 of 44

High channel
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High voltage

Low channel
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Middle channel

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company. This test
report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL014528 Page: 36 of 44

High channel
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6. Secondary Radiated Emissions

6.1. Test Setup

Spectrum
Analyzer

EUT Attenuator

6.2. Limit

Below 1 Gliz: 4 nW (-54 dB m) or less
Above 1 Gliz; 20 tW (-47 dB m) or less

6.3. Test Procedure

Configure the spectrum analyzer as below;
Frequency range: 30 M to 12.5 Gz

RBW: Below 1 Glz: 100 kifz
Above 1 (lz: 1 Mk

VBW: Below 1 Gllz: 100 kiz
Above 1 (lz: 1 Mk

Sweep time: Auto

Sweep data points: 1 001 or greater

Detector mode: Positive peak

Indication mode: Max hold

Search for spurious emissions in the range 30 M to 12.5 (lfz.
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6.4. Test result
Ambient temperature 23 +t1) T
Relative humidity 47 % R.H.
Frequency Low Ch. Middle Ch. High Ch. .
Test voltage (Va.c) Range (M) Measured (2 402 i) (2 442 Vi) (2 480 i) Limit
Frequency (CHz) 0.875 0.875 0.875 -
30
to 1 000 Level (dB m) -64.86 -66.33 -64.00 -54
Vo - 304 Level (W) 0.326 588 0.232 809 0.398 107 4
e Frequency (Clk) 2.434 3.640 1.746 -
1000
to 12 500 Level (dB m) -57.94 -66.22 -52.29 -47
Level (W) 1.606 941 0.238 781 1.177 606 20
Frequency ((iiz) 0.875 0.875 0.875 -
30
t0 1000 Level (dB m) -66.83 -66.62 -67.38 -54
Level (W) 0.207 491 0.217 771 0.182 810 4
V nom = 3.60
Frequency (CHz) 2.435 2.433 1.754 -
1000
{012 500 Level (dB m) -58.29 -59.58 -65.12 -47
Level (nW) 1.482 518 1.101 539 0.307 610 20
Frequency (CHz) 0.875 0.875 0.875 -
30
to 1 000 Level (dB m) -65.67 -65.09 -66.03 -54
Level (nW) 0.271 019 0.309 742 0.3249 459 4
V max = 3.96
Frequency (CHz) 2.434 3.673 2.432 -
1000
to 12 500 Level (dB m) -59.45 -58.52 -59.41 -47
Level (iW) 1.135011 1.406 048 1.145 513 20
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Low voltage

Low channel

Middle channel
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High channel

Normal voltage

Low channel
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Middle channel

High channel
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High voltage

Low channel

Middle channel
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High channel
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7. Interference Prevention Function

7.1. Test Procedure

(1) For EUTs capable of automatically transmitting identification data
a. Transmit identification data from EUT to Demodulator
b. Confirm identification data is correctly received by Demodulator

(2) For EUTs capable of automatically receiving identification data
c¢. Transmit identification data from Link Partner to EUT
d. Confirm communication link is established
e. Link Partner shall respond by transmitting different identification data back to the EUT
f. Confirm EUT stops transmitting, or confirm EUT recognizes that the two identification data are different

If the applicant has documentary evidence to show that their EUT complies with the requirements of the
Interference Prevent Function then the EUT can be exempt from this test.

7.2. Test result

EUT Details :

MAC ADDR : D4:CA:6E:F1:70:C6

The unit does meet the requirements. (Pass)

- End of the Test Report -
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