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EMC TEST REPORT
No. JSH05100739-001
Applicant :Ningbo Hi-Tech Park, Jabo Electronics Co., Ltd.
2 ND FL, JingNing, Meixu, Ningbo Hi-Tech Park,
Ningbo, China
Manufacturer : Ningbo Hi-Tech Park, Jabo Electronics Co., Ltd.
2 ND FL, JingNing, Meixu, Ningbo Hi-Tech Park,
Ningbo, China
Equipment :Pool Alarm
Type/Model :JB2005

SUMMARY

The equipment comply with the requirements according to the following standard(s):

ETSI EN 300 220-1 (2000) : Electromagnetic compatibility and Radio spectrum Matters
(ERM);Short Range Devices (SRD); Radio equipment to be used in the 25MHz to 1000MHz frequency
range with power levels ranging up to S00mW; Part1: Technical characteristics and test methods

ETSI EN 300 220-3 (2000) : Electromagnetic compatibility and Radio spectrum Matters
(ERM);Short Range Devices (SRD); Radio equipment to be used in the 25MHz to 1000MHz frequency
fange with power levels ranging up to SO0mW; Part3: Harmonized EN covering essential requirements
under artcle 3.2 of the R & TTE Directive

ETSI EN 301 489-1 (2004) : Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and services; Part 1 : Common
technical requirements

ETSI EN 301 489-3 (2002) : Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and services; Part 3 : Specific
conditions for Short-Range Devices ( SRD) operating on frequencies between 9KHz and 40GHz

ERC RECOMMENDATION 70-03 (2005): RELATING TO THE USE OF SHORT
RANGE DEVICES (SRD)

Date of issue: Nov 22, 2005
Prepared by: Approved by:

Zhtdog e

Eliot Huang ( Project engineer) Jonny Jing(Reviewer)
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1. GENERAL INFORMATION
1.1 Description of Equipment Under Test (EUT)

Equipment Pool Alarm
Typeimodel JB2005

TX Frequency: 433.92MHz,

Category of apparatus ETSTEN 301 489-3 (2002) type |

Description: ‘The EUT is has a transmitter and a receiver, and manufacturer

declares that the recciver is classified as Class 3 according to ETST

EN 3014893
Rating Transmilter: Batteries 9VDC, Receiver: DC 12V 23A
Description of EUT none.
Date of sample receipt: 0ct 28,2005
Date of test: Oct 31 o Nov 20, 2005
1.2 Description of Client
Applicant Ningho Hi-Tech Park, Jabo Electronics Co., Ltd.

2 ND FL, JingNing, Meixu, Ningbo Hi-Tech Park, Ningbo, China
Manufacture: Ningbo Hi-Tech Park, Jabo Electronics Co., Ltd
2ND FL, JingNing, Meixu, Ningbo Hi-Tech Park, Ningbo, China

‘Name of contact; Mr. Chen Yao Hua
Telephone: 86 574 88351768
Telefax: 86 574 88351778
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1.3 Description of Test Facility

Name of Firm: Quitek Corp.
an Road Shanghai, P.R. China

Site Location: 716 Yis
FCC Registration Number: 142171
NVLAP Lab Code: 2006320

Name of contact: Kevin Wang

Phone: 86-21-64701390

Fax: §6-21-64400619

E-mail address : Keving@quietek.com

2.TEST SPECIFICATIONS
2.1 Standards

ETSIEN 300 220-1 (2000) ; Electromagnetic compatibility and Radio spectrum Matters (ERM);
‘Short Range Devices (SRD); Radio equipment to be used in the 25MHz
To 1000MHz frequency range with power levels ranging up to S00mW;
Part1; Technical characteristics and test methods

ETSI EN 300 220-3 (2000) : Electromagnetic compatibility and Radio spectrum Matters (ERM):
Short Range Devices (SRD); Radio equipment to be used in the 25MHz
To 1000MHz frequency range with power levels ranging up (o S00mW;
Part3: Harmonized EN covering essential requirements under article 3.2
of the R & TTE Dircctive

ETSIEN 301 459-1 (2004) : Electromagnetic compatibility and Radio spectrum Matters (ERM);
Flectromagnetic Compatibility (EMC) standard for radio equipment and
services:Part | : Common technical requirements

ETSIEN 301 489-3 (2002) : Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio cquipment and

Services:Part 3 : Specific conditions for Short-Range Devices ( SRD)
operating on frequencies between 9KHz und 40GHz

ERC RECOMMENDATION 70-03 (2005): RELATING TO THE USE OF SHORT RANGE
DEVICES (SRD)

2.2 Mode of operation during the test / Test peripherals used

The EUT was set to normal operation and all the operation modes were observed.
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2.3 Instrument list
Equipment Type M Serials number Cal Cal
Date Interval
Testreceiver | ESCS 30 R&S 3SATS00T | 2005314 TVeur
Passive voliage | BSHZZ3 &S T00009 2005314 2 Vears
probe
Arficial ESH3-Z5 R&S §15239/008 | 2005314 TVear
wmains network |
‘Absorbing DS 21 R&S 31676016 | 2005315 TVear
Clump
Gscilloscope | TDSA30A TEK BO61847 2005-11-20 1 Year
Harmonic &
Flicker test | 500lix-CTS- | Califomnia HKS3885 2005-3-15 1 Yeur
system 400 Lnstrumens
Signal ML R&S SI03018 | 2005314 Vear
enerator
Tog-periodic HL036 R&S 100001 2005-10-10 TVear
Antenna |
Hom Anterma_| _ ATA00A AR 302196 2005-10-10 TVear
Power S00W1000A AR 302108 2005-8-16 1Year
Amplifier
Power 05163 AR 302240 200596 TVear
Amplifier
Ficld Monitor | FMS004 AR 300546 200552 TYear
Mainframe 4
slors
Tsoiropic " | FPGO0T AR 300540 200594 T¥ear
icld probe
RF generator | NSG-2070 | SCHAFFNER 1013 200482 | 2 Yes
with amplifier
CDN CONM216 | SCHAFFNER 13609 2004 7Vears
[ ooN CONM316 | SCHAFFNER 15128 200452 7 Vears
Atenuator | INA2070-1 | SCHAFFNER 2013 200452 Ve
[ BMC BESTEMC | SCHAFFNER | 200004-0015C | 200582 TVear
immunity |
system |
EMI test ESI26 R&S TRGT01 | 2005813 TVear
receiver
Broadband HLS62 R&S 00019 2005-10-10 T¥ear
antenna
Hom antenma_| 117906 R&S 100023 3005-6:24 TVear
10m ancchoic B Franconia = 20054 Fall year
chamber |
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2.4.Test Summary

s report shall not be reproduced

This report applies to tested sample only.
ited.

in part without written approval of Intertek Testing Service Shanghai

5§ E

TEST ITEM P’“:ESTTH NOTE
Mains terminal continuous disturbance voltage Pass
Radiated emission Pass
Harmonics Pass
Voltage fluctuation-Flicker Pass
Frequency error Pass
Effective radiated power Pass
Spurious emission Pass
Frequency stability under low voltage conditions Pass
Electrostatic Discharge (ESD) Pass
Radiated electromagnetic fields Pass
Electrical fast transients Pass
Surge immunity requirements Pass
| Conducted immunity requirements Pass
Voltage dips and interruptions Pass

Note: “NA™ means not applicable.
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3. Mains Continuous Disturbance Voltage

Test result:  Pass

3.1 Terminal Voltage Limits for the frequency range 150 kHz to 30MHz

[ Frequency range Limits dB(uv)
(MHz) Quasi-peak Average
0.15~0.5 66 ~ 56 * 56~46*
[ 05 56 6
5~30 60 50

Note : 1. * means the limit decreasing linearly with the logarithm of the frequency in the range
0.15MHz to 0.5MHz
2. Ifthe limit for the measurement with the average detector is met when using a receiver
| with a_ quasi-peak detector, the equipment under test shall be deemed to meet both limits
and the measurement using the receiver with an average detector need not be carried out.

3.2 Block Diagram of Test Setup

AC power 5062 terminator
source

(5 *
il
i | EUT
\—- TRANSFORMER | AMN - |
1 !
TEST RECEIVER |
T i
i | Passive
I voltage

Notes: i=——— power line
o signal lime

+ means the test setup while probe apply
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Measurement Uncertainty

The measurement uncertainty describes the overall uncertainty of the given measured value during
the operation of the EUT.

Measurement uncertainty is caleulated in accordance with CISPR 16-4-2: 2003,

Measurement uncertainty of mains terminal disturbance voltage : + 3.645

The measurement uncertainty is given with a confidence of 95%,

3.6 Additions, Deviations and Exclusions from Standards
None,
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4. Radiated emission
Test result:  NA
4.1 Radiated emission limit from frequency range 30MHz — 1000MHz
" Frequency (MHz) Permitted limit in dBpV/m
s (Quasi-peak)
30-230 30
3 230-1000 BT
Note: for the measurement distance other than 10m, the limit is varied
| according to 20dB/10 decades 2
4.2 Block diagram and test set up
L1
R
EUT
Antenn
Y~qmask
Turn Table

Test

The measurement was applied in an semi-anchonic chamber.

The EUT and simulators were placed on a 0.8m high wooden tumntable above the
horizontal metal ground plane. The tumtable rotated 360 degrees to determine the
position of the maximum emission level.

The EUT was set 3 meters away from the recciving antenna that was mounted on an
antenna mask. The antenna moved up and down between from Imeter to 4 meters to
find out the maximum emission level.

Broadband antenna was used as receiving antenna, Both horizontal and vertical
polarization of the antenna was set on measurement. In order to find the maximum

emission, all of the interface cables were manipulated according to EN55022
requirement during radiated test.

The bandwidth setting on R&S Test Receiver ESI26 was 120kHz

The frequency range from 30MHz to 1000MHz was checked.





[image: image14.jpg]ETL SEMKO
Report No. ISHOS100739.001

Page 14 of 52

4.3 Test Protocol

Temperature: °C Relative humidity : %
Polarization |  Frequency | Emission level | Limits Margin
_(MHz) (dBuV/m) (dBuV/m) (dBuVim)
0 Z iRy,
64 40 P iy
114 40
Horizontal 161 40
170 40
199 [ 40
208 i iF | 47
500 i 47
1000 47
30 40 2
e 40
[ 114 40
Vertical 189 R ]
Zousann 47
500 47
1000 47 i

Note: * means margin >6dB,

4.4 Measurement uncertainty

‘The measurement uncertinty describes the overall uncertainty of the given measured value
during the operation of the EUT,

Measurcment uncertainty is calculated in accordance with

Measurcment uncertainty of mains terminal disturbance

The measurement uncertainty is given with a confiden

4.5 Additions, Deviations and Exclusions from Standards

None
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5. Harmonics

Test result: Pass

Block Diagram of Test Setup

[ Harmonic & ficker

test system

EUT

.2 Test Setup and Test Procedure
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Harmonics of the fundamental current were measured up to 40 order harmonics using a digital
‘power meter with an analogue output and frequency analyser which was integrated in the harmonic &
Tlicker test system. The measurements were carried out under steady conditions.

The appliance has rated input power less than 75W, and is not luminaire , and according to the
standards, no limit apply.
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5.3 Test Protocol

Temperature o
Relative Humidity

Voltage: Trms:
Power: Power factor
Tarmonic | Measured Permitted Tarmomic | Measured Tormitied
orders | Value (mA) | Limit (mA) orders Value (mA) | _Limit (mA)_|
NA NA_ 2 1080
= 2300 4 40
1140 i 300
| 5 )
400 L -
330 B 12 153
- 1 2 131
150 16 z 115 ]
132 o o T
[iE] 20 92
107 2 = 8
95 2 77
% 2% 71
83 28 66
PR e = T
7 5} 53
68 7 ] B 5
e 64 36 51
61 38 48
58 e ;T

Note: * means harmonic current less than 15mA or 0.6% of the Tandamental curten.

5.4 Measurement Uncertainty
The measurement uncertainty for harmonic fest is under consideration according to CISPR 16-4-

22003

5.5 Additions, Deviations and Exclusions from Standards

None
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6. Voltage Fluctuations-Flicker

Test result Pass

6.1 Block Diagram of Test Setup

Harmonic & flicker
test system EUT
|

6.2 Test Setup and Test Procedure

6.2.1 Definition

Flicker: i
luminance or spectral distribution fluctuates with time.

(on of unsteadiness of visual sensation induced by a lighting stimulus whose
Pt Short-term ficker indicator The flicker severity evaluated over a short period (in
minues); Pst=1 is the conventional threshold of iritability

Pl long-term ficker indicator: the flicker severity evaluated over a long period (a few
Hous) Using successive Pst valuse.

de the relative steady-state voltage change
dmax the maximum relative voltage change
) e value during a voltage change

622 Test condition

The EUT was set to produice the most unfuvourable sequence of voltage changes,
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6.3 Test Protocol

The tested object operated under the operating condition specified in ENG1000-3-
3:1995/+A1:2001

The fallowing limits apply

~-“de” shall not exceed 3.
‘dmax” shall not exceed 4/6/7
- d(t) shall not exceed 3.3% for more than 500ms,

‘The EUT is unlikely to produce significant voltage fluctuations or flicker exceeding the limit and
deemed to fulfill the relevant requirements withou testing

Temperature “c.
Relative Humidity

Pst Pl

Permited | 3.3%
Limits

1.000 0.650

Notes: * means for 4% limit, without additional conditions
limit, switched manually or automatically more than twice per day

limit, switched automatically for no mare than twice per day or attended
while i use.

Pstand Plt requirements shall not be apply to voltage changes caused by
‘manual switching

6.4 Measurement Uncertainty

Measurement uncertainty for voltage fluctuation and flicker is under consideration according to
CIsPR
16-4-2:2003

6.5 Additions, deviations and exclusions from standards
None.
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7.4 Test Configuration
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7.3 Test Procedure and test setup

(1) The measurement was applied in an anechoic chamber. Place the
transmitter to be tested (EUT) on the turtable.

(2) Measurements shall be made from the lowest radio frequency
generated in the equipment to the tenth harmonic of the carrier.

(3) For each spurious frequency, put the test antenna to horizontal polarity.
Then the turntable should be rotated 3600 to determine the maximum
reading. Repeat this procedure to obtain the highest possible reading
Record this maximum reading.

(4) Repeat step (3) for each spurious frequency with the test antenna
polarized vertically.

(5) Remove the transmitter and replace it with a substitution antenna (the
antenna should be approximately at the same location as the center of
the transmitter.). At the lower frequencies, where the substitution
antenna is very long, this will be impossible to achieve when the
antenna is polarized vertically. In such case the lower end of the
antenna should be 0.3 m above the ground.

(6) Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a non-reading cable.
With the antennas at both ends horizontally polarized and with the
signal generator tuned to a particular spurious frequency. Adjust the
level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the generator output.

(7) Repeat step (6) with both antennas vertically polarized for each
spurious frequency.

(8) Calculate power in dBm into a reference ideal half ~wave dipole
antenna by reducing the readings obtained in steps (6) and (7) by the
power loss in the cable between the generator and the antenna and
further corrected for the gain of the substitution antenna used relative
to an ideal half-wave dipole antenna.

Note: it is permissible to use other antennas provided they can be referenced
to adipole.
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7.5 Test Protocol
Temperature : 18°C
Relative Humidity 2 5%
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Test data of transmiter

Carrier | Antenna ERP Cimit
Frequency | Polarization Ca"(’;B‘SDSS (dBm) (dBm)
e v ik
433,92 v 484 |-48.16 %
433.92 H 4.84 -50.16
['Spurious Cabje | AMtenna | ERP | Limit
State of | Emission (2% | Polarizatio | (dBm) | (dBm)
® EUT | Frequency @ |nHV
MHp) [iss
867.40 [ v -50.19
—867.40 H | 4319
Operating dagLE i SO0
- 130164 H 5698
1735.00 v 68.60_
173500 ~64.60
7 <1000 -70.00
gy >1000 5 HV | <70.00
Test data of receiver
State of | SPUrious Emission | Antenna ERP Limit
LUt | Frequency (MHz) | Polarization (@Bm) | (dBm)
@ (V)
et <1000 HIV <7000 | _-57.00
>1000 HV <7000 | -47.00
Note: The EUT was tested in X, Y and Z orientation, and only the worst data is

listed in this report.
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Frequency (g1

Antenna Polarization: Vertical
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Antenna Polarization: Horizontal

Antenna Polarization: Vertical

f=ern T ioseedss Gns 30 anmmm
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7.7 Measurement uncertainty

The measurement uncertainty describes the overall uncertainty of the given
measured value during the operation of the EUT.

Measurement uncertainty is calculated in accordance with CISPR 16-4-2:
2003

Measurement uncertainty: + 5.2dB

The measurement uncertainty is given with a confidence of 95%, k=2

7.8 Additions, Deviations and Exclusions from Standards

None.
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8. Frequency error

Test result: Pass

8.1 Test limit

FREQUENCY ERROR LIMIT [kHz]
EUT with an channel separation of
— G
10kHz or 12,5kHz 20kHz or 25kHz
<47 MHz +0.6 0,6
47MHz-137MHz *1,0 135
q
137MHz-300MHz £L0(B) i(l};; 2y +2,00 |
T
300MHz-500MHz ey *(‘P')’ OD/£25 | 45 0 (B, My £2,5 ()
500MHz-1000MHz not applicable +2,5(B, M)/ £3,0 (P)
Wideband F100ppm

The abbreviations (B,M,P) refer to the standard ETSI EN 300 220-1.

8.2Test Configuration

REGULATED DEVICE
row: Do [, [FReauene

TEMPERATURE
CHAMBER
WITH
THERMOMETER

8.3 Test procedure and test setup
Frequency Stability versus Tempreture
(1) The equipment under test was connected to an external DC power
supply and the RF output was connected to a spectrum analysis via
feed through attenuators. The EUT was placed inside the temperature
chamber.

(2) After the temperature stabilized for approximately 60 minutes, then
switch on the EUT for a period of 30 minutes, the frequency of the
output signal was recorded from the counter.
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At room temperature (25:5°C), an external variable DC power supply was
connected to the EUT. The frequency of the transmitter was measured for
70% of the nominal operating input voltage.

8.4Frequency vs Temperature Test

_With battery supply nominal DC 9.0V

Temperature (°C) | Frequency Frequency Limits
hi Measured (MHz) | Deviation (Hz) | (kHz)
20 433.894120 -27990
25 | 10 =40
55 4 29090

8.5 Frequency vs Voltage Test 1

Voltage Frequency Frequency

) | Measured (MHz) | Deviation (Hz;

B | 433924146 2036

8.6 Measurement uncertainty

The measurement uncertainty is =10Hz
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9. Frequency stability under low voltage conditions

9.1

Test result: Pass

Test limit

FREQUENCY ERROR LIMIT [kHz]

Frequency range

EUT with an channel separation of

10kHzor 12,5kHz | 20kHz or 25kHz
< 47 MHz 0,6 20,6
47MHz-137MHz 1,0 1,35
137MHZ-300MHz. ELOEVELS (22,0 2,00

(P)

300MHz-500MHz

(®)

£1,0 (B) £1,5 (M) £2,5 £20 (B, M)/ £25 ()

S00MHz-1000MHz

‘ot applicable

£2.5(B. M)/ #3,0 (P)

Wideband

£100ppm

The abbreviations (B,M,P) refer to the standard ETSI EN 300 220-1.

9.2 Test procedure and test setup

At room temperature (25+5°C), an external variable DC power supply was
connected to the EUT. The frequency of the transmitter was measured when
the power supply voltage lineally was reduced

Voltage Frequency Frequency [Limits
) Measured (MHz) | Deviation (Hz)  (kHz) _
8 433.923598 | 1488

70 433.923873 1863

6.0 433.924485 2375 +40
5.0 433.929160 7050 el | |
4.0 No working |
9.3 Measurement uncertainty

‘The measurement uncertainty is +10Hz.
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Immunity Test

Performance criteria

¢

During test After test
“riteria

Operate as ntended

Operate as intended For equipment type I the communi
No loss of function shall be maintained
A | For equipment type If the minimum | No loss of function
Performance shall be 124B SINAD | No degradation of performance
No unintentional responses No loss of stored data or user programmable
function

Operate as intended
Loss function(s) of performance
No degradation of performance
No loss of stored data or user programmable
function

May be loss of function (one or more)
No unintentional responses

Basic EMC standard for immunity test

EN 61000-4-2: 1995/+A1:1998/+A2:2001: Electromagnetic Compatibility (EMC) ~ Part 4: testing and
measurement techniques ~ section 2 electrostatic discharge immunity test

EN 61000-4-3: 1996/~A1:1998/+A2:2001 : Electromagnetic Compatibility (EMC) — Part 4; testing and
measurement techniques — section 3: radiated, radio frequency, electromagnetic field immunity test

EN 61000-4-4; 1995/+A1,+A2:2001 : Electromagnetic Compatibility (EMC) ~ Part 4: testing and
measurement techniques ~ section 4: electric fast transient/burst immunity test

EN 61000-4-5: 1995/+A1: 2001 Electromagnetic Compatibility (EMC) — Part 4: testing and
‘measurement techniques — section S surge immunity test

EN 61000-4-6: 1996/+A1:2001 Electromagnetic Compatibility (EMC) ~ Part 4: testing and
measurement techniques ~ section 6: immunity to conducted disturbance, induced by radio frequency
field

EN 61000-4-11; 1994/4A1:2001: Electromagnetic Compatibility (EMC) ~ Part 4; testing and
measurement techniques — section 11: voltage dips, short interruption and voltage variations immunity
st

Measurement Uncertainty
According (o CISPR 16-4-2: 2003, measurement uncertainty to immunity test is under consideration
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10. Electrostatic Discharge (ESD)

Test result Pass
10.1 Severity Level and Performance Criterion

10,11 Test level

Ta— Contact discharge b - Air discharge
| Level Test voltage Level Test vollage |

= kV - - kv
1 2 1 2

e 4 7 2 5 7
3 [ 7 8
4 8 4 15,

TR Special X Special

Notes: 1.°X” is an open level. The level has to be specified in the dedicated
equipment specification. If higher voltages than those shown are specified, special
test equipment may be needed.
2. The gray rows were the selected test level

10.1.2 Performance Criterion
Performance criterion B
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102 Block Diagram of Test Setup

vep

| Insulate

| Bestmme preopmey BS) [ Support

|
\ R

L/ }ﬂ\
e

)

Note:  HCP means Horizontal Coupling Plane,
VCP means Vertical Coupling Plane
GRP means Ground Reference Plane

470kQ
Resist

10.3 Test Setup and Test Procedure

103.1 Test setup

O Table top EUT

The EUT was put on a 0.8m high wooden tabel, standing on the ground reference
plane(GRP) 2.6m by 1.8m in size, made by aluminium 0.5mm thick.

A horizontal coupling plane(HCP) 1.6m by 0.8m in size was placed on the table, and
the EUT with its cables were isolated from the HCP by an insulating support thick
than 0.5mm. The VCP 0.5m by 0.5m in size & HCP were constructed from the same
material type & thinkmess as that of the GRP, and connected to the GRP via a 470k
resistor at each end.

The distance between EUT and any of the other metallic surface excepted the GRP,
HCP & VCP was greater than Im.

The EUT was arranged and connected according to its functional requirements,

® Floor standing EUT
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The EUT was put on a 0.1m high wooder support, standing on the ground reference
plane(GRP) 2.6m by 1.8m, made by aluminuim 0.5mm thick.

A vertical coupling plane (VCP) 0.5m by 0.5m in size, the same material type and
thickness as that of the ground reference plane was applied ,and was connected to the
GRP via a 470kE2 resistor at cach end.

‘The distance between EUT and any of the other metallic surface excepted the GRP,
HCP & VCP was greater than 1m.

The BUT was arranged and connected according to its functional requirements,

1032 Test Procedure
The EUT was arranged and connected according to its functional requirements.

Direct static electricity discharges was applied only to those points and surface which
are accessible to personnel during normal usage.

The test voltage was increased from the minimum to the selected test level and with
single discharge.

On cach preselected points 10 times of each polarity single discharge were applied
The time interval between successive single discharges is Is.

The ESD generator was held perpendicular to the surface to which the discharge is
applied. The discharge retumn cable of the generator was kept at a distance of 0.2m
whilst the discharge is being applied. During the contact discharges, the tip of the
discharge electrode was touch the EUT before the discharge switch is operated
During the air discharges, the round discharge tip of the discharge electrode was
approached as fast as possible to touch the EUT.

After each discharge, the ESD generator was removed from the EUT, the generator is
then retriggered for a new single discharge.

Indirect discharge was conducted to objects placed near the EUT, simulated by
applying the dischares of the ESD generator to a coupling plane, in the contact
discharge mode.

10 times of each polarity single discharge were applied to HCP and VCP. The detail
seleeted points are listed in the following table.
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10.4 Test Protocol
Temperature 20°C
Relative Humidity: 40%

Direct discharge was applied at the following selected points:

Test Test Air/ | Polarity | Pass Comment
point | level | Contact | (+-) Fail

4 [kV]

A 4 Contact | +- 3 all touchable screws of

enclosure

B 4| Contact | +- NA | Accessible metal parts of
| the EUT
Y g 8 Air +- P “Air gap of the switch,
button
D 8 Air - P The air in-taking opening
E 8 Air - P Slots around the EUT

Indirect contact discharges were applied to the VCP and the HCP at the following
selected points:

Point Description Point Result |
HCP f | 0,1m from the front of the EUT Edge of centre,coner on HCP | P
HCP b | 0,1m from the back of the EUT Edge of centre,coner on HCP | P
HCP r | 0,Im from the right side of the EUT | Edge of centre,coner on HCP | P
HCP T | 0,Im from the left side of the EUT | Edge of centre,coner on HCP [ P
VCP | 0,Im from the front of the EUT Edge of centre,coner on VCP | P |

[ ] VCP b | 0,1m from the back of the EUT Edge of centre,coner on VCP | P,
VCPr | 0,Im from the right of the EUT Edge of centre,coner on VCP | P,
VCPT [ 0.1m from the left of the EUT Edge of centre,coner on VCP | P

10.5 Additions, Deviations and Exclusions from Standards
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11. Electromagnetic field susceptibility
Test result pass
11.1 Severity Level and Performance Criterion
11.1.1 Test level
5 Tevel Test field strength V/m
I 7 [
T B 3 E 3 ‘
. 3 10
5 Special

Note: 1. X is an open test level, this level may be given in the product specification. ‘
2. The gray row is the selected test level.

11.1.2 Performance Criterion

Performance criterion A
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11.2 Block diagram of test setup

‘ R
e

EUT

Table

amplifier

—
Optical

O File

11.3 Test Setup and Test Procedure

13,1 Test setup

[ ] The test was conducted in an anechoic chamber which is 7m in length, 5m in
width and 3m in height to maintain a uniform field of sufficient dimensions with
respect o the EUT, and also in order to comply with various national and
intemational Taws prohibiting interference to radio communications.

For the table top EUT, the equipment s placed in the test facility on a non-
conducting table 0.8m high

For the floor standing EUT, the equipment is placed in the test facility on a non-
conducting support 0.1m high

The EUT was placed on the uniform calibrated plane which is 3V/m EM field

Unshielded parallel wire was used during the test.

Wire is left exposed to the electromagnetic field for a distance of 1m form the
EUT.
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1132 Test procedure
The EUT was arranged and connected according to its functional requirements

Before testing, the intensity of the established ficld strength have been checked by
placing the field sensor at a calibration grid point, and with the field generating
antenna and cables in the same positions as used for the calibration, the forward
power needed to give the calibrated field strength was measured.

Spot checks was made at a number of calibration grid points over the frequency
range 8OMHz to 1000MHz, both polarizations was checked

Afler calibration, the EUT is initially placed with one face coincident with the

calibration plan.
The frequency range is swept from S8OMHz to 1000MHz, with the signal 80%
amplitude modulated with a 1 kHz sinewave, pausing to adjust the r.f. signal level.

The dwell time at each frequency was 3s so as that the EUT to be exercised and be
able to respond.

The step size was 1% of the fundamental with lincar interpolation between
calibrated points,

Test was performed with the generating antenna facing cach of the four sides of
the EUT.

Both horizontal and vertical polarization was conducted.

11.4 Test Facil

Description

The test and test instruments mentioned above was conducted in the following test
facility:

Shanghai Institute of Measurement and Testing Technology EMC lab.

716 Yishan Road, Shanghai, China 200233

Which is a general test laboratory.
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11.5 Test Protocol

Temperature : 2070

Relative Humidity: 40%

Test Frequency | Polarizatio | Test level | Exposed | Resull | Comme

10, (MHz) n Vim location nt

1 80-1000 H&V ~ 3 | Frontside | P 3
1400 - 2000 st

7 §0-1000 H&V 3 Back side P

e | 1400-2000 |

11.6 Additions, deviations and exclusions from standards

None
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12. Electric Fast Transient/Burst Immunity Test

Test result Pass

12.1 Severity Level and Performance Criterion

12.1.1 Test level

Open circuit output test voltage(+/-10%) and repetition rate of the impulses (+- 20%) |

On power supply port PE [ On O (input & output) signal,
Level data and control ports
Voltage peak | Repetitionrate | Voltage peak  Repetition rate
5% _ kHz kyie < kHz

1 05 5 025 G
7 1 % 05 =
3 2 5 1 5
1 e 25 S iaen 3
X Special Special | Special Special

Notes : 1. “X" is a an open level. The level has to be specified in the dedicated equipment
specification.
2. The gray rows were the selected test level

12.1.2 Performance Criterion

Performance criterion B
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12.2 Block Diagram of Test Setup

Best EMC [ B |

GRP

123 Test Setup and Test Procedure

O Table top EUT

‘The EUT was placed on a 0.8m high wooded table, standing on the ground reference
plane 2.6m by 1.8m in size, made by aluminium 0.5mm thick

The distance between the EUT and any other of the metallic surface except the
GRP is greater than 0.5m

‘The main lead excess than 1m is gathered into a flat coil with a 0.4m diameter and
situated at a distance of 0.1m above the ground reference plane to insure the distance
between the coupling device and the EUT were 1m or less,

The EUT was arranged and connected to satisfy its functional requirement and
supplied by The coupling-decoupling network (Best EMC).
pplied by pling pling

B Floor Standing EUT

The EUT was placed on a 0.1m high wooden support, standing on the ground
reference plane 2.6m by 1.8m, made by aluminum 0.5mm thick

The distance between the EUT and any other of the metallic surface except the
GRP is greater than 0.5m.

‘The main lead excess than 1m is gathered into a flat coil with a 0.4m diameter and
situated at a distance of 0.1m above the ground reference plane to insure the distance
between the coupling device and the EUT were 1m or less.

The EUT was arranged and connected to satisfy its functional requirement and
supplied by the coupling-decoupling network (Best EMC).
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12.4 Test Protocol

Temperature  : 20°C
Relative Humidity: 40%
[ TestNo. Level | Polarity | Line fortest| Pass/ Comment
ry [kV] +- Fail
1 - i P
2 1 D) N P
e B +- PE NA
1 1 - LN P
5 T +- L-PE NA
6 1 - N-PE NA il
7 LNPE NA
DC NA
) NA

12.5 Additions, Deviations and Exclusions from Standards

None.
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13. Surge Immunity Test
Test result Pass

13.1 Severity Level and Performance Criterion

13,11 Test level

sircuit test voltage +/-10%

] kV
1 05
5 2 s
7 20 g |
4 9 4.0
X* B, Special

Notes: 1.”X" is an open class. This level can be specified in the product Specification
2. The gray rows are the selected level. Class 2 is applied to Phase to Phase (L-N)
Class 3 is applied to Phase to PE (L-PE),(N-PE)

13.1.2 Performance Criterion

Performance criterion B,
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13.2 Block Diagram of Test Setup

Best EMC

GrP

13.3 Test Setup and Test Procedure

‘The surge is to be applied to the EUT power supply terminals via the capacitive
coupling network.

Decoupling networks are required in order to avoid possible adverse effeets on
equipment not under test that may be powered by the same lines and to provide
sufficient decoupling impedance to the surge wave so that the specified wave may be
developed on the lines under test.

was arranged and connected according to its functional requirements
was placed on a 0.8m high wooden table, standing on a ground
reference plane 2.6m by 1.8m in size, supplied by the coupling-decoupling network
(Best EMC), arranged and connected to satisfy its functional requirement and the
power code between the EUT and the coupling/decoupling network was less than 2
meters.

The surge is applied to the EUT power supply terminals.
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13.4 Test Protocol
Temperature 20°C
Relative Humidity: 40%
TestNo. | Phase Polarity Diff./ | Result | Comment
9 Com. . X0
1 1 | 0°,90°, +-, L-N Diff. | P
180°,270° |
2 2 0°90°, Com NA
180°.270° |
3 2 0°90°, | +-,NPE| Com. | NA
180°,270° 3 2]
4 0.5 ‘ DC Diff. | NA

Notes: “NA” means not applicable.

13.5 Additions, Deviations and Exclusions from Standards

None
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14. Immunity to Conducted Disturbances, Induced by Radio-
frequency Fields
Test result Pass

14.1 Severity Level and Performance Criterion

14.1 Test level
Frequency range 150kHz — 230MHz
Level Voltage level (e.m.f))

U0 [dB(uV)] U0 (v)
1 120 1
2 130 3
3 140 3 102
x Special " Special =

Notes: 1. “X" is an open level
2. The gray row is the selected test level

14.1.2 Performance Criterion

Performance criterion A
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14.2 Diagram of Test Setup

AC
nower

RF Generator
CDN with amplifier

GRP  10cm high L em high 4d5

wooden plane  wooden plane
i i ta enmnart FTTT

power lead

signal cable :

14.3 Test Setup and Test Procedure

The EUT was placed on an insulating support of 0.1m height above a ground
reference Plane, arranged and connected to satisfy its functional requirement.

All relevant cables were provided with the appropriate coupling and decoupling
devices at a distance between 0.1m and 0.3m from the projected geometry of the
EUT on an insulating support of 0.03m height above the ground reference planc.

The frequency from 0.15MHz to 230MHz was checked.
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Temperature : 20°C
Relative Humidity 40%
Test No. | Frequency Tevel | Amplitud | Injected | Result | Comment |
(MHz) (em.f) e point
modulati
on
1 0.15-80 3 Tkilz DC
80%
2 0.15-80 3 kHz | L-N-PE |
| 80%
3 0.15-80 3 TkHz 170
80% | |

14.5 Additions, Deviations and Exclusions from Standards

None
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15. Voltage Dips, Short Interruptions and Voltage Variations

Immunity Test

Test result

Pass

15.1 Severity Level and Performance Criterion

15.1.1 Test level

e Test level Voltage dip and short Duration |
interruptions
%UT % UT (in time ms)
30 70 o
60 40 1 00)
(B & - o
X

Notes:

1. *¥%” means “x

is an open duration. This duration can be given in the product

specification.. Utilities in Europe have measured dips and short interruptions of
duration between % a period and 3000 periods, but duration less than 50
periods are most common
2. The gray rows are selected test level.

1.2 Performance Criterion

Performance criterion B
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15.2 Block diagram of test setup

Best EMC HUL

GRP

15.3 Test Setup and Test Procedure

15.3.1 Test setup

The EUT was placed on an insulating support of 0.8m height, standing on a
ground reference plane, and arranged and connected to satisfy its functional requirement

The test was performed with the EUT conmected to the test generator with the
shortest power supply cable as specified by the EUT manufacturer

15.3.2 Test Procedure

The EUT was tested for each selected combination of test level and duration with
a sequence of three dipsfinterruptions with intervals of 10 s minimums. Each
representative mode of operation was tested.

EUT is tested for voltage dips of 100%Ut, 0.5 period, 40%Ut, 10 periods and
70%Ut,50 periods, for 100%Ut, both the positive and negative polarity test was
conducted.

Abrup changes in supply voltage was occur at zero crossings of the voltage and at additional
angles considered critical by product committees or individual product specifications preferably

selected from 45°,90°, 135°, 180°, 225°, 270
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15.4 Test Protocol

Temperature 20°C
Relative Humidity: 40%
Test Testlevel | Voltage level | Duration in | Pass Comment
10, in % of rated | periods of | Fail
U rated fg
1 30% | 70% 10ms P
2 60% [ 40% [ 100ms 3

15.5 Additions, Deviations and Exclusions from Standards

@ None
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Appendix I: Photograph of EUT
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