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2. TEST DESCRIPTION

Section Test Item Standard requirement Result
5.1.1 Radiated Emission EN301 489-17 Clause 7.1 Pass
51.2 Conducted Emission for AC mains port EN301 489-17 Clause 7.1 Pass
51.3 Conducted Emission for DC power port EN301 489-17 Clause 7.1 --
51.4 Conducted Emission for Wired network ports EN301 489-17 Clause 7.1 --
5.1.5 Harmonic Current Emissions EN301 489-17 Clause 7.1 -
51.6 Voltage Fluctuations and Flicker EN301 489-17 Clause 7.1 Pass
5.2.1 Electrostatic Discharge EN301 489-17 Clause 7.2 Pass
5.2.2 RF electromagnetic field EN301 489-17 Clause 7.2 Pass
523 RF common mode 0.15 MHz to 80 MHz EN301 489-17 Clause 7.2 Pass
5.2.4 Fast Transients Common Mode EN301 489-17 Clause 7.2 Pass
5.2.5 Surges EN301 489-17 Clause 7.2 Pass
526 Voltage Dips and Interruptions EN301 489-17 Clause 7.2 Pass
527 | Lransients and Surges in Vehicular EN301 489-17 Clause 7.2 -

Note:

- The measurement uncertainty is not included in the test result.
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3. SUMMARY

3.1. Product Description

Main unit information:

Product Name: Smart Audio Glasses
Trade Mark: -
Model No.: MINISO-088

Listed Model(s): --

Input: DC 5V

Power supply:
PP DC 3.7V from Battery

Hardware version: V1.0

Software version: V1.0

3.2. Modification of EUT

No modifications are made to the EUT during all test items.

3.3. Testing Site

Laboratory Name Shenzhen Bangce Testing Technology Co., Ltd.

101, building 10, Yunli Intelligent Park, Shutianpu community, Matian

Laboratory Location Street, Guangming District, Shenzhen, Guangdong, China

Tel: 86-755-2319 6848, email: service@cis-cn.net
Website: http://www.cis-cn.net/

Contact information
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4. TEST CONFIGURATION

4.1. Descriptions of test mode

Test mode Description
Connect Bluetooth mode Keep the EUT in Connect Bluetooth status
Report
Test Iltem Test mode
clause
511 Conducted emission Connect Bluetooth mode
5.1.2 |Radiated emission Connect Bluetooth mode

5.1.3 |Harmonic current emission -

5.1.4 |Voltage fluctuations &flicker Connect Bluetooth mode
5.2.1 |Electrostatic discharges Connect Bluetooth mode
5.2.2 |Radiated electromagnetic field disturbances Connect Bluetooth mode
5.2.3 |Conducted disturbances Connect Bluetooth mode
5.2.4 |Electrical fast transients/burst Connect Bluetooth mode
5.2.5 |Surges Connect Bluetooth mode
5.2.6 |Voltage dips and interruptions Connect Bluetooth mode

5.2.7 |Transients and Surges in Vehicular Environment --

4.2. Support unit used in test configuration

The EUT has been associated with peripherals and configuration operated in a manner tended to maximize its
emission characteristics in a typical application.

The following peripheral devices and interface cables were connected during the measurement:

Item Equipment name Trade Name Model No.
1 Adapter Huawei HW-020C
2 Adapter - --

4.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15~35°C
Relative Humidity: 30~60 %
Air Pressure: 950~1050mba
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4.4. Statement of the measurement uncertainty

No. Test ltems Measurement Uncertainty
1 AC Conducted Emission 2.52dB

3.88dB for 30MHz-1GHz
2 Radiated Emission

4.96dB for above 1GHz

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=1.96.

4.5. Equipment Used during the Test

Radiation emission
ltem ST | SqmETE Manufacturer Model Serial No. CellorEifon Due date
name No. date
1| EMITest 0o ppore| RONdedschwar | pqoi7 | 100853 | 2024/01/08 | 2025/01/07
Receiver z
p | Broadband | CIS- schwarabeck | VU=B91 | 91631436 | 2024/01/08 | 2025/01/07
antenna EEO18 63
Horn CISs- BBHA91 9120D-
3 antenna EE019 schwarabeck 50D 2487 2024/01/08 2025/01/07
- CIS- TAP9K3 | AP21G8061
4 amplifier EE021 Tonscend G32 53 2024/01/08 2025/01/07
prime CIS- TAPO10 | AP22E8062
5 amplifier EE022 Tonscend 18050 29 2024/01/08 2025/01/07
Conduction emission
ltem SRS | ERE Manufacturer Model Serial No. Cellarzidon Due date
name nt No. date
Artificial
1 power CIS- | schwarzbeck | NSEK812 1 5127.01006 | 2024/01/08 | 2025001107
EE044 7
network
p | EMITest | CIS- = | Rohdedschw | o7 100853 | 2024/01/08 | 2025/01/07
Receiver EEO16 arz
8-wire
Impedance | CIS- NTFM
3 Stabilizatio | EE045 Schwarzbeck 8158 8158-00337 | 2024/01/08 2025/01/07
n Network
Artificial cls-
4 power Schwarzbeck | ENV216 / 2024/01/08 | 2025/01/07
EEQ75
network
Conduction immunity
ltem Equipmen | Equipmen | Manufacture Model Serial No. Calibration Due date
t name t No. r date
Conductio
n cls- CITS 150
1 Immunity SKET k230M- 202302437 2024/01/08 2025/01/07
, EE038
Signal 75W
Generator
Coupled
) CISs- M2/M3-
2 decouplin EE039 SKET 16A / 2024/01/08 2025/01/07
g network
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Voltage dips, short interruptions and voltage variations immunity
ltem Equipme | Equipment | Manufactur Model Serial No. Calibration Due date
nt name No. er date
1 Drop CIS- ETEST ES-1113A 221122 | 2024/01/08 | 2025/01/07
generator EE036
Power frequency magnetic field immunity
ltem Equipment Equipment | Manufacture Model Serial Calibration Due date
name No. r No. date
power frequency ES-
1 magnetic field | CIS-EE034 ETEST 8000 230102 | 2024/01/08 2025/01/07
generator
Electrostatic discharge immunity
ltem Equipment Equipme Manufacturer Model Serial | Calibration Due date
name nt No. No. date
1 | CISEE029 | MTIEO08 | ETEST | ES-ESD-20 | o0 | 2024/01/08 |  2025/01/07
Surge immunity
ltem Equipme | Equipment | Manufact Model Serial No. Calibration Due date
nt name No. urer date
Surge
1 Generato | CIS-EE030 | ETEST ES-4516A 220922 2024/01/08 2025/01/07
r
Harmonic & flicker emissions
ltem Equipme | Equipment | Manufact Model Serial No. Calibration Due date
nt name No. urer date
Harmoni
c
1 scintillati | CIS-EE027 us CI-5000 / 2024/01/08 2025/01/07
on
Analyzer
Electrical Fast Transient/Burst immunity
ltem Equipment Equipment No. Manufact | Mod Serial Calibration Due date
name urer el No. date
Electrical Fast ES-
1 Transient CIS-EE030 ETEST | 4516 | 220922 | 2024/01/08 2025/01/07
Generator A
RS equipment
Manuf : Calibr
Item Equipment acture Model Sl ation DL
No. date
r Due
1| Power Amplifier SKET HAP§28%O1G' 202302439 | 2024/01/08 | 2025/01/07
2 | Power Amplifier SKET 202302440 | MPATI0%08 1 2004101/08 | 2025101107
3 | MXGRF Signal Agilent N5181A MYS014536 | o004/01/08 | 2025/01/07
Generator 2
Stacked Log. Per.
4 | Broadband Schwarzbec | sT1p 9120 Pus | 42022101 | 2024101108 | 2025/01/07
Antenna
5 E'rf)'ges“ength SChWﬁerec EP-601 81122(2077 2024/01/08 | 2025/01/07
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5. TEST RESULTS

5.1. EMISSION

5.1.1. Radiated Emission

Limit:

Test configuration:

Test procedure:

Test mode:

Result:

Note:

Frequency Class A (at 3m) dBuV/m | Class B (at 3m) dBuV/m
(MHz) Quasi-peak Quasi-peak
30-230 50 40

230-1000 57 47

/ Peak Average Peak Average

1000-3000 76 56 70 50

3000-6000 80 60 74 54

30 MHz ~1 GHz

Turntable

3m
EUT 1mto 4m
Test | St
Receiver - I 0.8m
: i cae
Ground Plane Coaxial Cable
Above 1 GHz
T] - Anternz (Boresight)
tower
/ e » Hom
A\ [

| ‘ Py - —1\ -1 T antenna

B3 < \’/ S \

| Vv | ( ]
ELT “\ [V

\‘ 1~4m o
i Spectrurr
|:1_ A \\ analyzer \
I i \ \
Turrteble “h \\\ _ [
A 20em ]2
| X ~ Pre-amp o=
AAAAAAAAL | | [ 1

Refer to ETSI EN 301 489-1 Clause 8.2.2 and CENELEC EN 55032 for the
measurement methods

a)

Refer to the clause 4.1

Passed

1) Level= Reading + Factor/Transd; Factor/Transd =Antenna Factor+ Cable Loss- Preamp Factor

2) Margin = Limit— Level
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For 30 MHz ~ 1000 MHz
Left:

Polarization: Horizontal

B

b
m|
g % EH 301 485,00 Limit
3
£ »
§ 0l " E *
5 i * i
& * * + it S -
- 5 ! W
- ; [yt
WL A L
14 " -
0 L I i
kY 1008 Ie
Frequency{Ha]
— 0P it

Suspected Data List
Freq. Readi Level Factor Limit Margin
NO. b, na s Polarity Verdict
[MHz] [dBpVim] | [dBuvim] [48] [dBpvim] [48]
1 48721 9.30 24.82 1852 40.00 15.18 Harizontal PASS
2 70.061 17 .80 20.43 1163 40.00 10.57 Horizontal PASS
3 149 989 10.76 21.26 10.50 40.00 18.74 Hoarizontal PASS
4 200.041 9.99 23.46 13.47 40.00 16.54 Harizontal PASS
5 333.318 9.36 26.11 16.75 47 .00 20.89 Horizontal PASS
& 047 523 5.28 31.10 2582 47.00 15.90 Horizontal PASS
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Polarization: Vertical
80 =
T
0
£ 5 EW 301 480-909 Limit
2
g
0+ ' L ’
10+
0 P
0 100 1o
Frequency(Hz|
Suspected Data List
Freq. Reading Level Factor Limit Margin
NO. Polarity Verdict
[MHz] [dBpVim] | [dBpVim] [dB] [dBpVim] [dB]
1 48624 9.39 2401 15.52 40.00 15.09 Vertical PASS
2 70.061 18.68 3021 1163 40.00 9.79 Vertical PASS
3 149989 11.18 21.68 10.50 40.00 1832 Vertical PASS
4 240.005 8.29 22.69 14 .40 47.00 2431 Vertical PASS
5 333.319 1016 26.91 16.75 47.00 20.09 Vertical PASS
] 048202 5.93 .75 2582 47.00 1525 Vertical PASS
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Right:
Polarization: Horizontal
8 EN |
b}
(]
. & EN 301 480-1437 Limil
$
g«
§ kil
I * : ]
"
- i
ut * ' # ! RS
& i i \-.- e | g i etk R 'J"I’-"‘*‘PM‘* -
o4 e A
0 | \ i
M 1008 G
FrequencyHz|
Suspected Data List
o Freq. Reading Level Factor Limit Margin Polarity Nesit
' [MHz] [dBpVim] | [dBuVim] [dB] [dBpvim] [dB]
1 40 67 6.75 21.48 1473 40.00 18.52 Horizontal PASS
2 TET 17.76 27.68 g.82 40.00 12 32 Horizontal PASS
3 1656.003 9.60 2021 1061 40.00 19.79 Horizontal PASS
4 240.005 8.50 2290 14 40 47 00 24 10 Horizontal PASS
5 528.192 2.95 2317 2022 47.00 2383 Harizontal PASS
6 975168 2.68 28.78 26.10 47 .00 18.22 Horizontal PASS
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Polarization: Vertical
B0 t 48491
T0
]
E 50 EM 300 480100 Limd
z |
L I ;
- s # T #
* L ]
204 * *
10+
J0M 1008 iG
Frequency|Hz|

— QP Limft

Suspected Data List
Freq. Reading Level Factar Limnit Margin
MO, Polarity Verdict
[MHz] [dBuVim] | [dBuVim] [dB] [dBpVim] [dB]
1 44 B41 8.48 23.09 15.51 40.00 16.01 Vertical PASS
2 72777 18.52 29,62 11.10 40.00 10.38 Vertical PASS
3 156.294 9.25 19.86 1061 40.00 20.14 Vertical PASS
4 200.041 7.89 21.36 13.47 40.00 18 64 Vertical PASS
5 528 095 3.32 23.54 2022 47 .00 2346 Vertical PASS
8 99515 2.81 29.12 26.31 47.00 17.68 Vertical PASS
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For 1 GHz ~ 6 GHz
Left:
Polarization: Horizontal
RJ 0.1
7O
(i) -
50 A y
E 7 t. i A o -
g} ;.-_._u.._,.l-pL-.-;.;r)‘u.*u.,’.:._x,uwt-,._,uq,a.ﬁ“m,,m"‘""”"-"""‘"'m i [T pp———— ﬁ.,:-.nwmu-mw.mm"ﬂ“
£
4 3+
20—+
10+

3G

FrequencyHz|
Suspected Data List
Freq. Reading Level Factor Lirnit Margin
NO. Polarity Verdict

[MHz) [dBpVim] | [dBuvim] [dB] [dBpvim] [dB]
1 1320.03 40.75 43.26 2.51 74.00 30.74 Harizontal PASS
2 1669.66 39.59 43.11 3.52 74.00 30.89 Horizontal PASS
3 2421.34 40.53 47.68 7.15 74.00 28.32 Horizontal PASS
4 2930.59 3872 48.10 9.38 74.00 25.90 Haorizontal PASS
= 442214 46 41 46.63 0.22 74.00 27.37 Harizontal PASS
B 4931.59 5145 £3.52 207 74.00 20.48 Harizontal PASS
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Polarization: Vertical
(] L
704
B _
50 1
E L 4 #
5 *
g
4 34
0+
10+
0 | i | |
G it G 45 56 BG
Frequency{Hz|
Suspected Data List
Freq. Reading Level Factor Limit Margin
NO. Polarity Verdict
[MHz] [dBpV/m] | [dBpVim] [dB] [dBuvim] [dB]
1 125062 41.30 43.39 209 74.00 3061 Vertical PASS
2 1474 44 4029 43.45 3.16 74.00 30.55 Vertical PASS
3 242614 4203 4022 7.19 74.00 2478 Vertical PASS
4 2001.19 38.72 47.85 8.13 74.00 26.15 Vertical FASS
5 4333.03 4598 46.05 0.07 74.00 2795 Vertical PASS
6 4801.59 5164 53.62 1.68 74.00 20.38 Vertical PASS
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Right:
Polarization: Horizontal
e e HINIGR
1]
i
£ ¥ : - +
3 + gt & .rt il gt
% 1) Mo iy B, e B iwuwbd,.,l-hu,h\m{rl'm'#&'}' W w"j""v""-m-'ﬂ\ﬂ'm'w"‘u MM‘.‘V —
B
4wl
w4
104+
G F, ] G 4G 53 EG
Frequency|Hz|
Suspected Data List
Freq. Readi Level Factor Limit Margin
MO, ik g 9 Polarity erdict
[MHz] [dBpVim] [dBp\Vim] [dB] [dBpW/m] [dB]
1 1135.01 43.82 4515 1.33 74.00 2885 Horizontal PASS
2 1649 46 42 65 46.08 3.43 74.00 2792 Horizontal PASS
3 239293 3926 46.22 6.96 74.00 27.78 Horizontal PASS
4 255095 40.81 4826 7.45 74.00 2574 Horizontal PASS
5 4422 14 46.41 46.63 0.22 74.00 2737 Horizontal PASS
6 4887 78 5064 5253 1.89 74.00 2147 Horizontal PASS
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Polarization: Vertical
" 34,
T
] :
50, .: 0.
E ¥ *
g \ :
% .
- 304
M+
104
;I!F 2B G I:G 56 BG
FrequencyfHz|
Suspected Data List
Freq. Reading Level Factar Limnit Margin
NO. Polarity Werdict
[MHz] [dBpV/im] | [dBpVim] [dE] [dBuim] [dB]
1 1127.41 42.03 433 1.28 74.00 30.69 Wertical PASS
2 1654 86 40.36 43 81 3.45 74.00 30.19 Wertical PASS
3 226072 4093 47.29 6.36 74.00 26.71 Wertical PASS
4 2955.39 4072 50.31 9.59 74.00 2369 Wertical PASS
5 4333.03 4598 46.05 0.07 74.00 2745 Yertical PASS
B 4810.08 52.09 53.49 1.40 74.00 20.51 Vertical FASS
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5.1.2. Conducted Emission for AC main port

Limit: Frequency Class A (dBuV) Class B (dBuV)
- (MHz) Quasi-peak Average Quasi-peak | Average
0.15-0.5 79 66 66 - 56 * 56 - 46 *
0.5-5 73 60 56 46
5-30 73 60 60 50
Note:
the tighter limit applies at the band edges.
1. the limit of " * " marked band means the limitation decreases linearly
with the logarithm of the frequency in the range.

Test configuration: RECEIVER
0 JV‘

Test procedure: Refer to ETSI EN 301 489-1 Clause 8.4.2 and EN55032 Annex A.3 for the
measurement methods

Test mode: Refer to the clause 4.1

Result: Passed
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Test Line: L

80—

EN 301489 CE_AC Mains_Class B_QP
ED-\ [

Level{dBuV)

L1 — Frequency(Hz)

Mao. Frequency ;EEI‘:' I&‘eﬁtﬂ M:?jrgm Rg%ﬂlcg Fa;;nr Detector | Polar
1 162.000kHz 65.4 39.2 -26.2 39.1 0.1 QP L1
2 470.000kHz 56.5 34.8 -21.7 34.7 0.1 QP L1
3 1.878MHz 56.0 27.8 -28.2 27.7 0.1 QP L1
4 4.730MHz 56.0 33.0 -23.0 32.8 0.2 QP L1
5 9.006MHz 60.0 22.9 -37.1 22.6 0.3 QP L1
7] 19.950MHz 60.0 20.5 -39.5 20.0 0.5 QP L1
7 222.000kHz 52.7 25.7 -27.0 25.7 0.0 CAV L1
8 470.000kHz 46.5 33.5 -13.0 33.4 0.1 CAV L1
9 2.366MHz 46.0 23.7 -22.3 23.6 0.1 CAV L1
10 4.642MHz 46.0 32.0 -14.0 31.8 0.2 CAV L1
11 8.094MHz 50.0 19.4 -30.6 19.2 0.2 CAV L1
12 17.618MHz 50.0 121 -32.9 16.7 0.4 CAV L1

Page: 19 of 41



@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.: CISRR24062720302

Test Line: N

80+

70-

EN 301489 CE_AC Mains_Class B_QP
ED-\ [

o
s
1

Level(dBuv)

L
L]
1

Pl
=]
1

\w[\_w*m, i  ' it

=
=]
1

==
|

150k iM 1[;I'~| BE:M
M —— Frequency(Hz)

No. Frequency ;:;1',5 I&Eﬁl Mz:jrgln Rg‘;ﬂlﬂg Fa;nr Detector | Polar
1 150.000kHz 66.0 33.6 -32.4 33.6 0.0 QP N
2 462.000kHz 56.7 30.7 -26.0 30.6 0.1 QP N
3 1.946MHz 56.0 19.0 -37.0 18.9 0.1 QP M
4 4.982MHz 56.0 30.9 -25.1 30.7 0.2 QP N
5 8.262MHz 60.0 28.1 -31.9 27.8 0.3 QF N
6 19.094MHz 60.0 25.0 -35.0 24.5 0.5 QF N
7 222.000kHz 52.7 24.5 -28.2 24.5 0.0 CAV N
8 446.000kHz 46.9 26.3 -20.6 26.2 0.1 CAV N
g 906.000kHz 46.0 18.8 -27.2 18.7 0.1 CAV N

10 5.114MHz 50.0 28.8 -21.2 28.6 0.2 CAV N

11 8.262MHz 50.0 20.8 -29.2 20.5 0.3 CAV N

12 17.266MHz 50.0 19.5 -30.5 19.1 0.4 CAV M
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CERTIFICATION INSPECTION SERVICE

5.1.3. Conducted Emission for DC power port
ETSI EN 301 489-1 Clause 8.3.3, Table 5

Limit:
Frequency range Limit (quasi-peak) Limit {(average)
(dBpv) (dBpv)
0,15 MHz to 0,5 MHz 79 66
0.5 MHz to 30 MHz 73 60
Test configuration: .
01m

e
2 —_ 0,4 m to vertical refarence ground plane
Verlical reference ground plane e -

AMNs or AANs bonded fo a reference ground plane =
= EC

Test procedure: Refer to ETSI EN 301 489-1 Clause 8.3.2 for the measurement methods

Test mode: Refer to the clause 4.1

Result: Not Applicable
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5.1.4. Conducted Emission for Wired networ port

Refer to ETSI EN301489-1 Clause 8.7.3 and CENELEC EN 55032 Annex

Limit:
A.3 Table A.12
Limit (dBpV)
Frequency range (MHz) GlBSEoak RiOIa00
0.15-0.5 84 to 74* 74 to 64*
0.5-30 74 64
Test configuration: Ve reference plane
\\ f EMI receiwver
N <-BHRR ©
A (O
N - ]
5 RJ45 cable
t: | EUT J
> ng_f_ — IsN | RJ45 cable fo PC
LISH —/ “‘\“— Reference ground plane
Test procedure: Refer to ETSI EN 301 489-1 Clause 8.7.2 and EN 55032 Annex A.3 for the
measurement methods
Test mode: Refer to the clause 4.1
Result: Not Applicable
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5.1.5. Harmonic Current Emission

Limit: Class A equipment
Harmonic order Maximum permissible
harmonic current
n A
Odd harmonics
3 2,30
5 1.14
7 0,77
o 0,40
11 0,33
13 0,21
15=n=39 0,15 1ﬂé
Even harmonics
2 1,08
4 0,43
6 0,30
8<n=<40 0,23 %

Class B equipment
not exceed the values givenin Class A limit multiplied by a factor of 1,5

Class C equipment
Active input power >25 W

Harmonic order Maximum permissible harmonic currrent
expressed as a percentage of the input
current at the fundamental frequency
n %
2 2
3 R0
5 10
7
9
11<n<39
(odd harmonics only)
* 4 is the circuit power factor
Active input power <25 W
Harmonic order Maximum permissible Maximum permissible
harmonic current harmonic current
per watt
n mA/W A
3 34 2,30
5 1,9 1,14
7 1,0 0,77
9 0,5 0,40
11 0,35 0,33
13 <n< 39 3,85 See Table 1
(odd harmonics only) L

or

the third harmonic current, expressed as a percentage of the
fundamental current, shall not exceed 86 % and the fifth harmonic
current shall not exceed 61 %. Also, the waveform of the input current
shall be such that it reaches the 5 % current thresholdbefore or at 60°,
has its peak value before or at 65° and does not fall below the

5 %current threshold before 90°, referenced to any zero crossing of the
fundamentalsupply voltage. The current threshold is 5 % of the highest
absolute peak value thatoccurs in the measurement window, and the
phase angle measurements are made onthe cycle that includes this
absolute peak value
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Class D equipment

Harmonic order Maximum permissible Maximum permissible
harmonic current harmonic current
per watt

n mA/W A

3 34 2,30
5 1,9 1,14
7 1,0 0,77
9 0,5 0,40
11 0,35 0,33

13 <n< 39 385 See Table 1
(odd harmonics only) L

Test configuration: g
Harmonics & Flicker+
Power
Analyzer« G
++ . .
Bl EUT+ Support Units+
14
0.8m«
Test procedure: Refer to EN61000-3-2 for the measurement methods
Test mode: Refer to the clause 4.1
Result: Not Applicable

The power of the EUT is less than 75W, so this test item is not applicable.
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Report No.: CISRR24062720302

5.1.6. Voltage Fluctuation and Flicker

Limit: — the value of Pst shall not be greater than 1,0;
— the value of PIt shall not be greater than 0,65;

— the value of d(t) during a voltage change shall not exceed 3,3 % for more
than 500 ms;

— the relative steady-state voltage change, dc, shall not exceed 3,3 %;
— the maximum relative voltage change dmax, shall not exceed

a) 4 % without additional conditions;

b) 6 % for equipment which is:

— switched manually, or

— switched automatically more frequently than twice per day, and also has
either adelayed restart (the delay being not less than a few tens of
seconds), or manual restart, after a power supply interruption.

c) 7 % for equipment which is

— attended whilst in use (for example: hair dryers, vacuum cleaners, kitchen
equipment such as mixers, garden equipment such as lawn mowers,
portable tools such as electric drills), or

— switched on automatically, or is intended to be switched on manually, no
more than twice per day, and also has either a delayed restart (the delay
being not less than a few tens of seconds) or manual restart, after a power
supply interruption.

In the case of equipment having several separately controlled circuits in
accordance with 6.6,limits b) and c) shall apply only if there is delayed or
manual restart after a power supply interruption; for all equipment with
automatic switching which is energised immediately on restoration of supply
after a power supply interruption, limits a) shall apply; for all equipment with
manual switching, limits b) or ¢) shall apply depending on the rate of
switching.

Pst and PIt requirements shall not be applied to voltage changes caused by
manual switching.

Test configuration:
Harmonics & Flicker«
Power
Analyzer+ G
+4 - ]
Lowentomon. EUT« Support Units+

] 4

0.8m«

Y
Test procedure: Refer to EN61000-3-3 for the measurement methods.
Test mode: Refer to the clause 4.1
Result: Passed
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Test Result: Pass Status: Test Completed

Pstiand limit line European Limits

Fst

fad it Rl £ £ 1 20 B0 =
MWwhMD=OoOWD

|
T T T T TTITITT I T{T
EQEEEL—L

Pit and limit line

0.6
0.5
0.4
0.3
0.2
0.1 A

Pt

TTOTT[TITT (TTIT[TITT [TTITTTTT
EEZEIEZEIL—H

Parameter values recorded during the test:
Vrms at the end of test (Volt): 231.66

Highest dt {%): Test limit {%):

T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.00 Test limit (%): 4.00 Pass
Highest Pst (10 min. peried): 0.224 Test limit: 1.000 Pass
Highest Pit {2 hr. period): 0.098 Test limit: 0.650 Pass
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5.2. IMMUNITY

General performance criteria

® Performance criteria A for immunity tests with phenomena of a continuous nature;

® Performance criteria B for immunity tests with phenomena of a transient nature;

® Performance criteria C for immunity tests with power interruptions exceeding a certain time.

NOTE: Whether a phenomenon is considered transient, continuous or otherwise is indicated in the test
procedures for the phenomenon in ETSI EN 301 489-1, clause 9.

Criteria During test After test
A Shall operate as intended. Shall operate as intended.
(see note). Shall be no degradation of performance.
Shall be no loss of function. Shall be no loss of function.
Shall be no unintentional Shall be no loss of critical stored data.
transmissions.
B May be loss of function. Functions shall be self-recoverable.

Shall operate as intended after recovering.
Shall be no loss of critical stored data.

C May be loss of function. Functions shall be recoverable by the operator.
Shall operate as intended after recovering.
Shall be no loss of critical stored data.

NOTE:

For equipment that supports a PER or FER, the minimum performance level shall be a PER or FER less
than or equal to 10 %.

For equipment that does not support a PER or a FER, the minimum performance level shall be no loss of
the wireless transmission function needed for the intended use of the equipment.

Performance criteria for Continuous phenomena

The performance criteria A shall apply.

Where the EUT is a transmitter in standby mode, unintentional transmission shall not occur during the test.
Where the EUT is a transceiver in receive mode, unintentional transmission shall not occur during the test.

Performance criteria for Transient phenomena

The performance criteria B shall apply, except for voltage dips greater than or equal to 100 ms and voltage
interruptions of 5 000 ms duration, for which performance criteria C shall apply.

Where the EUT is a transmitter in standby mode, unintentional transmission shall not occur as a result of the
application of the test.

Where the EUT is a transceiver in receive mode, unintentional transmission shall not occur as a result of the
application of the test.
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Report No.: CISRR24062720302

5.2.1. Electrostatic Discharge

Performance criterion:

Test configuration;

Test level:

Test procedure:

Test mode:

Result:

Criteria B

Insulating Tyl
Typical position for indirect support decl

dischargs to HCP

[ amokal

Fower
S = supply
*-... Ground reference - i

.. plane (GRP}

470 ka2
b S .

" Nen-concueting table "

Contact Discharge: £2kV, 4kV
Air Discharge: +2kV, +4kV, £8kV

Refer to EN55035 and EN 61000-4-2 for the measurement methods.
Contact Discharge:

The ESD generator is held perpendicular to the surface to which the
discharge is applied and the tip of the discharge electrode touch the surface
of EUT. Then turn the discharge switch. The generator is then re-triggered for
a new single discharge and repeated at least 10 times for each pre-selected
test point. This procedure shall be repeated until all the air discharge
completed.

Air Discharge:

Air discharge is used where contact discharge can’t be applied. The round
discharge tip of the discharge electrode shall be approached as fast as
possible to touch the EUT. After each discharge, the discharge electrode
shall be removed from the EUT. The generator is then re-triggered for a new
single discharge and repeated at least 10 times for each pre-selected test
point. This procedure shall be repeated until all the air discharge completed.

Indirect discharge for horizontal coupling plane:

At least 10 single discharges shall be applied to the horizontal coupling
plane, at points on each side of the EUT.

Indirect discharge for vertical coupling plane:

At least 10 single discharges shall be applied to the center of one vertical
edge of the coupling plane. The coupling plane, of dimensions 0.5m X 0.5m,
is placed parallel to, and positioned at a distance of 0.1m from the EUT.
Discharges shall be applied to the coupling plane, with this plane in sufficient
different positions that the four faces of the EUT are completely illuminated.

Refer to the clause 4.1

Passed
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Type d;?g;;:ge vlglltz Zh:EE\e}) Observations Performance | Criteria Level Result
No degradation in
Contact +2 performance of the EUT B
discharge was observed (A)
. +4 A B
Direct Pass
+2 A B
Air discharge +4 A B
+8 A B
+2 A B
HCP (6 sides)
+4 A B
Indirect o A 5 Pass
VCP (4 sides) —
+4 A B
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5.2.2. RF electromagnetic field

Performance criterion:

Test configuration;

Test level:

Test procedure:

Criteria A

Wiring < 3 m
bundled non-inductively

Area of uniform
field “~_ to 1 m overall length

sy

Non-conducting
table

Wiring overall
length < 1 m as is

Field generating
antenna

Wiring > 3 m or
not specified
liluminated length
shallbe 1 m

" Absorbing ferrita
or EMI filter

._ Optional anechoic material
|n case of semi-anachoic chambar
to reduce floor reflections

Level: 3 V/m (measured unmodulated)

dwell time=3seconds

Frequency range: | 80MHz~6000MHz, 1% frequency increment,

modulation

Modulation signal: | 1000Hz Sinusoidal audio signal, 80% Amplitude

Refer to ETSI EN 301 489-1 Clause 9.2.2 and EN 61000-4-3 for the

measurement methods.

Test mode: Refer to the clause 4.1
Result: Passed
Ob ti
Antenna Polarity Azimuth serva |orTs . Criteria Level Result
(Performance Criterion)
Front
Horizontal Rear No degradation in performance of Pass
Vertical Left the EUT was observed (A)
Right
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5.2.3. RF common mode 0.15 MHz to 80 MHz

Performance criterion: Criteria A

Test configuration:
W CDN ——» AC Source
O.Jan

Ground Relerence support

Signal Generalor Power Amplificr Allenuator
I
Personal Computer Control System

Test level: Level 150kHz to 10MHz: 3Vrms
10MHz to 30MHz: 3V to 1Vrms
30MHz to 80MHz: 1Vrms

Modulation signal 1kHz for AM modulation, 80% Amplitude modulation,
specification 1% increment, dwell time=3seconds

Refer to ETSI EN 301 489-1 Clause 9.5.2 and EN 61000-4-6 for the

Test procedure:
measurement methods.

Test mode: Refer to the clause 4.1

Result: Passed

Observations
Port T iteria Level Resul
ort Type (Performance Criterion) Gz e =zl

No degradation in performance of the EUT

was observed. (A) A Pass

AC mains
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Report No.:

5.2.4. Fast transients common mode

Performance criterion: Criteria B

i1 1ver sviup

Test configuration:

Signal Line AC Line (L=50cm)

\ 4 To AC Power
ECAT system| —® Supply Network

E FT Clamp °
%,
Grounding Wire

EUT

|
v,
I

10cm insulating support—»
v

A

Grounding Plate TABLE

H=10cm

Ground Plane

Test level: Level: AC Main power input port: 1kV
DC power input port: 0.5kV
Signal port, wired network port, 0.5kV

control port:

Modulation signal: Repetition rate: 5kHz,
Tr/Td: 5/50ns; Burst duration: 15ms;

Burst period: 300ms

Refer to ETSI EN 301 489-1 Clause 9.4.2 and EN 61000-4-4 for the

Test procedure:
measurement methods.

Test mode: Refer to the clause 4.1
Result: Passed
Lead under Coupling Direct / Observations Criteria
Port T Resul
it T Test Clamp (Performance Criterion) Level esult
AC Power L Direct No degradation in
Port N Direct performance of the EUT B Pass
L-N Direct was observed (A)
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5.2.5. Surges

Performance criterion: Criteria B

Test configuration:

To AC

Solires surge Immunity EUT

Test &
1 Support Units

Controller Computer

Test level: Level AC Main power port: ~ 1kV line to line,
2kV line to ground
Wired network port: 0.5kV for indoor cable,
1kV for outdoor cable

Modulation signal ~ Tr/Th:1.2/50us, Interval: 60 seconds, Phase: Sync

Refer to ETSI EN 301 489-1 Clause 9.8.2 and EN 61000-4-5 for the

Test procedure:
measurement methods.

Test mode: Refer to the clause 4.1
Result: Passed
Observations Criteria
Port T L T Resul
ort Type ead under Test (Performance Criterion) Level esult

No degradation in performance

AC Power Port L-N of the EUT was observed (A)

B Pass
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5.2.6. Voltage dips and interruptions

Performance criterion: Criteria B
Test configuration:
9 ;—g{ﬁ(?e Dips/Interruption EUT
and Variations &
T Simulator Support Units
[ ] I [ ]
0.8m

Controller Computer

Test level: 0% of VT(Supply Voltage) for 0.5 period
0% of VT (Supply Voltage) for 1.0 period
70% of VT (Supply Voltage) for 25 period
0% of VT (Supply Voltage) for 250 period

Test procedure: Refer to ETSI EN 301 489-1 Clause 9.7.2 and EN 61000-4-11 for the
measurement methods.
Test mode: Refer to the clause 4.1
Result: Passed
Test Voltage Duration Phase anale Observations Criteria Result
% periods & (Performance Criterion) Level
No degradation in
0 0.5 0°, 90°, 180°, 270° | performance of the EUT B Pass
was observed. (A)
0 1.0 0°, 90°, 180°, 270° A B Pass
70 25 0°, 90°, 180°, 270° A B Pass
During the test, the
power shut down, after
the experiment, the
0 250 0°, 90°, 180°, 270° function can C Pass
automatically return to
normal.
(B)
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5.2.7. Transients and Surges in Vehicular Environment

Performance criterion: Criteria B for Pulses 1, 2a, 2b, 4;
Criteria A for Pulses 3a, 3b

Test configuration: —0.5m—»
EUT
Support
Units.
L |
DClLine :
Transients and Non-Conductive Table e
.am
Surges Burst.
|_ Generator- l
Controller Computer
Table 2 — Parameters for test pulse 1
Test level:
Parameters Nominal 12 V system | Nominal 24 V system
Uy -75Vto-150V -300 V to -600 V
R 100 50Q
Pulses 1 4 2ms 1ms
i (1 3a) s (3 95 s
" 205s
Iz 200 ms
P <100 s
Table 3 — Parameters for test pulse 2a
Parameters Nominal 12 V and 24 V system
U +37Vio+112V
Pulses 2a & 20
iy 0,05 ms
i (1 gg) bs
[ 02sto5s
Table 4 — Parameters for test pulse 2b
Parameters Nominal 12 V system | Nominal 24 V system
Us 0V 20V
R 00Q100,050
Pulses 2b % YT
2 1ms+05ms
t 1ms+0,5ms
i5 1ms+0.5ms
Table 5 — Parameters for test pulse 3a
Parameters Nominal 12 V system | Nominal 24 V system
Us -112Vto-220V -150 V to —300 V
R; 50 0
Pulses 3a ta 150ns - 45 ns
e 5ns+15ns
n 100 ps
N 10 ms
15 90 ms
Table 6 — Parameters for test pulse 3b
Parameters Nominal 12 V system | Nominal 24 V system
U, +75V to +150 V +150 V to +300 V
R 500
Pulses 3b 1d 150 ns £ 45 ns
fr Snst1,5ns
# 100 ps
i 10ms
i5 90 ms
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Test procedure:

Test mode:

Result:

Sms

10ms

5ms to 100 ms®

] 10 ms to 100 ms ©

Report No.: CISRR24062720302
Parameter 12V system 24 V system
U, —BVio-7V ~ 12Vt~ 16V
U, ~25Vi0-6Vuwih Uyl <! U] ~5Vto-12Vuwith [0, <l U5}
R 0Q00.020
Pulses 4 v rswionet PR
A <50ms
fa 05510208°

Refer to ETSI EN 301 489-1 Clause 9.6.2 and ISO 7637-2 for the
measurement methods.

Refer to the clause 4.1

Not Applicable
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6. TEST SETUP PHOTOS

Conducted Emission:

Radiated Emission:
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Voltage Fluctuation and Flicker:

Electrostatic Discharge:

Radiated electromagnetic field
immunity:
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Conducted disturbances:

Electrical fast transients/burst:

e
-

Surges:
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Voltage dips and interruptions:
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7. EXTERNAL AND INTERNAL PHOTOS

Please refer to report: CISRR24062720301
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