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EUT Name: TOY Transmitter & Receiver
Model No.: TX-G31HB40, RX-704A(SMD)-40 

Additional model number: 741                
 Please refer to section 2 of this report which indicates which model was 

actually tested and which were electrically identical.
Country of Origin： China 
Standard(s) : EN 300 220-1 V3.1.1

EN 300 220-2 V3.2.1
Date of Receipt: 2020-10-19
Date of Test: 2020-10-19  to  2020-10-23
Date of Issue: 2020-10-27

Test Result: Pass*
* In the configuration tested, the EUT complied with the standards specified above.
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2 Test Summary
Radio Spectrum Matter Part

Item Standard Method Requirement Result

Operating frequency EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.1.2

EN 300 220-2 V3.2.1 
clause 4.2.1.0 Pass

Effective Radiated 
Power

EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.2.2

EN 300 220-2 V3.2.1 
clause 4.3.1.0 Pass

Maximum Effective 
Radiated Power 
spectral density

EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.3.2

EN 300 220-2 V3.2.1 
clause 4.3.2.0 Pass

Duty Cycle EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.4.2

EN 300 220-2 V3.2.1 
clause 4.3.3.0 Pass

Occupied Bandwidth EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.6.3

EN 300 220-2 V3.2.1 
clause 4.3.4.0 Pass

Unwanted emissions 
in the spurious 

domain

EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.9.3

EN 300 220-2 V3.2.1 
clause 4.2.2.0 Pass

Transient power EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.10.3

EN 300 220-2 V3.2.1 
clause 4.3.6.0 Pass

Adjacent Channel 
Power

EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.11.3

EN 300 220-2 V3.2.1 
clause 4.3.7.0 Pass

TX behaviour under 
Low Voltage 
Conditions

EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.12.3

EN 300 220-2 V3.2.1 
clause 4.3.8.0 Pass

Blocking EN 300 220-1 
V3.1.1

EN 300 220-1 V3.1.1 
clause 5.18.6

EN 300 220-2 V3.2.1 
clause 4.4.2.0 Pass

Declaration of EUT Family Grouping:
Model No: TX-G31HB40, RX-704A(SMD)-40 
Additional model number: 741
Only the model TX-G31HB40, RX-704A(SMD)-40 was tested, since according to the declaration from 
the applicant, the electrical circuit design, layout, components used, internal wiring and functions were 
identical for the above models, with only difference on model number and appearance.
TX-G31HB40 is model No. for Transmitter, RX-704A(SMD)-40 is model No. for Receiver.



SGS-CSTC Standards Technical Services Co., Ltd. 
Shenzhen Branch

Report No.:  SZEM201001039302
Page:         4 of 42

3 Contents
Page

1 COVER PAGE ...........................................................................................................................................1

2 TEST SUMMARY ......................................................................................................................................3

3 CONTENTS ...............................................................................................................................................4

4 GENERAL INFORMATION .......................................................................................................................6

4.1 DETAILS OF E.U.T. ..............................................................................................................................6
4.2 ENVIRONMENT PARAMETER..................................................................................................................6
4.3 DESCRIPTION OF SUPPORT UNITS ........................................................................................................6
4.4 MEASUREMENT UNCERTAINTY..............................................................................................................7
4.5 TEST LOCATION ...................................................................................................................................8
4.6 TEST FACILITY .....................................................................................................................................8
4.7 DEVIATION FROM STANDARDS ..............................................................................................................8
4.8 ABNORMALITIES FROM STANDARD CONDITIONS .....................................................................................8

5 EQUIPMENT LIST.....................................................................................................................................9

6 RADIO SPECTRUM MATTER TEST RESULTS ....................................................................................13

6.1 OPERATING FREQUENCY ....................................................................................................................13
6.1.1 E.U.T. Operation .........................................................................................................................16
6.1.2 Measurement  Procedure and Data ............................................................................................16

6.2 EFFECTIVE RADIATED POWER ............................................................................................................17
6.2.1 E.U.T. Operation .........................................................................................................................19
6.2.2 Test Setup Diagram ....................................................................................................................19
6.2.3 Measurement  Procedure and Data ............................................................................................20

6.3 MAXIMUM EFFECTIVE RADIATED POWER SPECTRAL DENSITY................................................................21
6.4 DUTY CYCLE .....................................................................................................................................21
6.5 OCCUPIED BANDWIDTH ......................................................................................................................22

6.5.1 E.U.T. Operation .........................................................................................................................23
6.5.2 Test Setup Diagram ....................................................................................................................24
6.5.3 Measurement  Procedure and Data ............................................................................................24

6.6 UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN ................................................................................25
6.6.1 E.U.T. Operation .........................................................................................................................26
6.6.2 Test Setup Diagram ....................................................................................................................26
6.6.3 Measurement  Procedure and Data ............................................................................................27

6.7 TRANSIENT POWER ............................................................................................................................29
6.7.1 E.U.T. Operation .........................................................................................................................29
6.7.2 Test Setup Diagram ....................................................................................................................29
6.7.3 Measurement  Procedure and Data ............................................................................................29

6.8 ADJACENT CHANNEL POWER..............................................................................................................31
6.8.1 E.U.T. Operation .........................................................................................................................31
6.8.2 Test Setup Diagram ....................................................................................................................31
6.8.3 Measurement  Procedure and Data ............................................................................................31

6.9 TX BEHAVIOUR UNDER LOW VOLTAGE CONDITIONS .............................................................................33
6.9.1 E.U.T. Operation .........................................................................................................................34



SGS-CSTC Standards Technical Services Co., Ltd. 
Shenzhen Branch

Report No.:  SZEM201001039302
Page:         5 of 42

6.9.2 Test Setup Diagram ....................................................................................................................34
6.9.3 Measurement  Procedure and Data ............................................................................................34

6.10 BLOCKING .........................................................................................................................................36
6.10.1 E.U.T. Operation.....................................................................................................................37
6.10.2 Test Setup Diagram................................................................................................................37
6.10.3 Measurement  Procedure and Data........................................................................................38

7 PHOTOGRAPHS.....................................................................................................................................40

7.1 EFFECTIVE RADIATED POWER TEST SETUP.........................................................................................40
7.2 UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN TEST SETUP.............................................................41
7.3 EUT CONSTRUCTIONAL DETAILS (EUT PHOTOS) ................................................................................42



SGS-CSTC Standards Technical Services Co., Ltd. 
Shenzhen Branch

Report No.:  SZEM201001039302
Page:         6 of 42

4 General Information
4.1 Details of E.U.T.

Power Supply: 3V DC(1.5V x 2 "AA" Size Batteries) for TX
4.5V DC(1.5V x 3 "AA" Size Batteries) for RX

Operation Frequency: 40.680MHz
Sample Type: Portable production
Antenna Type: Integral 

4.2 Environment Parameter
Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Value Temperature(°C) Voltage(V)
Normal Temperature & Normal Voltage 24 3
Low Extreme Test Temperature & Low Extreme 
Test Voltage -10 2.55

High Extreme Test Temperature & Low Extreme 
Test Voltage 55 2.55

Low Extreme Test Temperature & High Extreme 
Test Voltage -10 3

High Extreme Test Temperature & High Extreme 
Test Voltage 55 3

4.3 Description of Support Units
The EUT has been tested as an independent unit.
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4.4 Measurement Uncertainty
 

No. Item Measurement Uncertainty
1 Radio Frequency ± 7.25 x 10-8

2 Duty cycle ± 0.37%
3 Occupied Bandwidth ± 3%
4 Conduction emission ± 3.0dB (150kHz to 30MHz)
5 RF conducted power ± 0.75dB
6 RF power density ± 2.84dB
7 Conducted Spurious emissions ± 0.75dB

± 4.5dB (Below 1GHz)
8 RF Radiated power

± 4.8dB (Above 1GHz)
± 4.5dB (Below 1GHz)

9 Radiated Spurious emission test
± 4.8dB (Above 1GHz)

10 Temperature test ± 1°C
11 Humidity test ± 3%
12 Supply voltages ± 1%
13 Time ± 3%
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4.5 Test Location
All tests were performed at: 
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch 
No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, Guangdong, China. 
518057.
Tel: +86 755 2601 2053 Fax: +86 755 2671 0594
No tests were sub-contracted.

4.6 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:  
• A2LA (Certificate No. 3816.01)
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the 
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.
• VCCI
The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, 
Shielded Room for Mains Port Conducted Interference Measurement and Telecommunication Port 
Conducted Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have 
been registered in accordance with the Regulations for Voluntary Control Measures with Registration 
No.: G-20026, R-14188, C-12383 and T-11153 respectively.
• FCC –Designation Number: CN1178
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized 
as an accredited testing laboratory. 
Designation Number: CN1178. Test Firm Registration Number: 406779. 
• Innovation, Science and Economic Development Canada
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized 
by ISED as an accredited testing laboratory. 
CAB identifier: CN0006. 
IC#: 4620C.

4.7 Deviation from Standards
None

4.8 Abnormalities from Standard Conditions
None
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5 Equipment List
Operating frequency

Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date
Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

Effective Radiated Power
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

3m Semi-Anechoic 
Chamber ETS-LINDGREN N/A SEM001-01 2020-07-19 2023-07-18

Measurement Software AUDIX e3 V8.2014-6-
27 N/A N/A N/A

Coaxial Cable SGS N/A SEM025-01 2020-07-10 2021-07-09
MXE EMI receiver KEYSIGHT N9038A SEM004-15 2019-12-16 2020-12-15

BiConiLog Antenna ETS-LINDGREN 3142C SEM003-02 2019-05-24 2022-05-23
Pre-amplifier Agilent Technologies 8447D SEM005-01 2020-04-01 2021-03-31

Maximum Effective Radiated Power spectral density
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22
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Duty Cycle
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

Occupied Bandwidth
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

Unwanted emissions in the spurious domain
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

3m Semi-Anechoic 
Chamber ETS-LINDGREN N/A SEM001-01 2020-07-19 2023-07-18

Measurement Software AUDIX e3 V8.2014-6-
27 N/A N/A N/A

Coaxial Cable SGS N/A SEM025-01 2020-07-10 2021-07-09
MXE EMI receiver KEYSIGHT N9038A SEM004-15 2019-12-16 2020-12-15

BiConiLog Antenna ETS-LINDGREN 3142C SEM003-02 2019-05-24 2022-05-23
Pre-amplifier Agilent Technologies 8447D SEM005-01 2020-04-01 2021-03-31
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Transient power
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

Adjacent Channel Power
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

TX behaviour under Low Voltage Conditions
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22
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Blocking
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Shielding Room SAEMC MSR733 SEM001-09 2019-06-13 2022-06-12
Programmable 

Temperature & Humidity 
Chamber

Votsch 
Industrietechnik 

GmbH
VT 4002 SEM002-15 2020-03-25 2021-03-24

Coaxial Cable SGS N/A SEM031-01 2020-07-10 2021-07-09

Attenuator Huber+Suhner 6620_SMA-50-
1 SEM021-09 N/A N/A

DC Power Supply Rohde & Schwarz NGSM 32/10 SEM011-04 2020-03-24 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2020-09-23 2021-09-22
Signal Generator KEYSIGHT N5173B SEM006-05 2020-09-23 2021-09-22

Power Meter Rohde & Schwarz NRVS SEM014-02 2020-09-23 2021-09-22

General used equipment
Equipment Manufacturer Model No Inventory No Cal Date Cal Due Date

Humidity/ Temperature 
Indicator

Shanghai 
Meteorological 

Industry Factory
ZJ1-2B SEM002-04 2020-09-15 2021-09-14

Humidity/ Temperature 
Indicator Mingle N/A SEM002-08 2020-09-15 2021-09-14

Barometer
Changchun 

Meteorological 
Industry Factory

DYM3 SEM002-01 2020-04-07 2021-04-06
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6 Radio Spectrum Matter Test Results
6.1 Operating frequency

Test Requirement EN 300 220-2 V3.2.1 clause 4.2.1.0
Test Method: EN 300 220-1 V3.1.1 clause 5.1.2
Limit:
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6.1.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.

6.1.2 Measurement  Procedure and Data

Test Data:

Measurement Conditions Operating 
frequency 

Nominal 
Operating 
Frequency

OCW Limit (dBm) Result

Tnormal  
(24C) Vnorm: 3.0V dc 40.6855MHz 40.680MHz 19.0kHz 40.66 MHz to 

40.7MHz PASS
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6.2 Effective Radiated Power
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.1.0
Test Method: EN 300 220-1 V3.1.1 clause 5.2.2
Measurement Distance: 3m
Limit:
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6.2.1 E.U.T. Operation
Operating Environment:
Temperature: 25.8 C Humidity: 56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.

6.2.2 Test Setup Diagram
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6.2.3 Measurement  Procedure and Data
1） The EUT was powered ON and placed on a 1.5m high table in the chamber. The antenna of the 
transmitter was extended to its maximum length. Receiver mode and the measuring receiver shall be 
tuned to the frequency of the transmitter under test.
2） The disturbance of the transmitter was maximized on the test receiver display by raising and 
lowering from 1m to 4m the receive antenna and by rotating through 360° the turntable. After the 
fundamental emission was maximized, a field strength measurement was made.
3） Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and 
horizontal polarization.
4） The transmitter was then removed and replaced with another antenna. The center of the antenna 
was approximately at the same location as the center of the transmitter.
5） A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable. 
With both the substitution and the receive antennas horizontally polarized, the receive antenna was 
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator 
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.
6） The output power into the substitution antenna was then measured.
7） Steps 5) and 6) were repeated with both antennas polarized.
8） Calculate power in dBm by the following formula:
ERP(dBm) = Pg(dBm) – cable loss (dB) + antenna gain (dBd)
where:
Pg is the generator output power into the substitution antenna.

Test Data:
Measurement 

Conditions Operation Frequency ERP Limit Result

TNVN 40.6855MHz -31.52dBm 10mW (i.e. 10 dBm) PASS

TLVL 40.6853MHz -31.77dBm 10mW (i.e. 10 dBm) PASS

TLVH 40.6855MHz -31.38dBm 10mW (i.e. 10 dBm) PASS

THVL 40.6852MHz -31.74dBm 10mW (i.e. 10 dBm) PASS

THVH 40.6854MHz -31.41dBm 10mW (i.e. 10 dBm) PASS
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6.3 Maximum Effective Radiated Power spectral density
Not applicable, since the test item is for device below:
1) Maximum e.r.p. spectral density applies to transmitters using annex B bands I, L.
2) Maximum e.r.p. spectral density applies to transmitters using DSSS or wideband techniques other 
than FHSS modulation, in annex C band X.
Please also refer to EN 300 220-2 V3.2.1 Clause 4.3.2.0.

6.4 Duty Cycle
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.3.0
According to the EN 300 220-2 Clause 4.3.3.0 table B.1, no duty cycle restriction  in 40.66 MHz to 
40.7MHz.
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6.5 Occupied Bandwidth
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.4.0
Test Method: EN 300 220-1 V3.1.1 clause 5.6.3
Limit:
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6.5.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.
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6.5.2 Test Setup Diagram

6.5.3 Measurement  Procedure and Data

Test Data:
Measurement Conditions Operating 

frequency OBW Limit Result

TNVN 40.6855MHz 17.5kHz 25 kHz PASS

TLVL
40.6853MHz

17.3kHz 25 kHz PASS

TLVH
40.6855MHz

17.5Hz 25 kHz PASS

THVL
40.6852MHz

17.2kHz 25 kHz PASS

THVH
40.6854MHz

17.4kHz 25 kHz PASS
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6.6 Unwanted emissions in the spurious domain
Test Requirement EN 300 220-2 V3.2.1 clause 4.2.2.0
Test Method: EN 300 220-1 V3.1.1 clause 5.9.3
Measurement Distance: 3m
Limit:
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6.6.1 E.U.T. Operation
Operating Environment:
Temperature: 25.5 C Humidity: 56.4 % RH Atmospheric Pressure: 1015 mbar
Pretest these 
modes to find 
the worst case:

c:TX mode_Keep the EUT in transmitting mode.
d:RX mode_Keep the EUT in receiving mode.

The worst case 
for final test:

c:TX mode_Keep the EUT in transmitting mode.
d:RX mode_Keep the EUT in receiving mode.

6.6.2 Test Setup Diagram
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6.6.3 Measurement  Procedure and Data
Below 1GHz test procedure as below:
1) The EUT was powered ON and placed on a 1.5m high table in the chamber. The antenna of the 
transmitter was extended to its maximum length. Modulation mode and the measuring receiver shall 
be tuned to the frequency of the transmitter under test.
2) The disturbance of the transmitter was maximized on the test receiver display by raising and 
lowering from 1m to 4m the receive antenna and by rotating through 360° the turntable. After the 
fundamental emission was maximized, a field strength measurement was made.
3) Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and 
horizontal polarization.
4) The transmitter was then removed and replaced with another antenna. The center of the antenna 
was approximately at the same location as the center of the transmitter.
5) A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable. 
With both the substitution and the receive antennas horizontally polarized, the receive antenna was 
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator 
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.
6) The output power into the substitution antenna was then measured.
7) Steps 5) and 6) were repeated with both antennas polarized.
8) Calculate power in dBm by the following formula:
ERP(dBm) = Pg(dBm) – cable loss (Db) + antenna gain (dBd)
where:
Pg is the generator output power into the substitution antenna.
Above 1GHz test procedure as below:
1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic 
Chamber and receiving antenna is moved from 1m to 2m.
2) Calculate power in dBm by the following formula:
EIRP(dBm) = Pg(dBm) – cable loss (Db) + antenna gain (dBi)
EIRP=ERP+2.15dB
where:
Pg is the generator output power into the substitution antenna.
Standby mode test procedure as below:
1) Below 1GHz test procedure Steps 1) to 8) and Above 1GHz test procedure 1) to 2) shall be 
repeated with the transmitter in the standby condition if this option is available.
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Test Data:
Tx mode

Maximum Frequency Spurious Emission position and 
Level Limit Over Limit

MHz Polarity dBm dBm dB
81.497 H -69.14 -36 -33.14

121.976 H -76.79 -36 -40.79
244.232 H -73.97 -36 -37.97
284.977 H -71.62 -36 -35.62
325.596 H -67.84 -36 -31.84
366.823 H -66.93 -36 -30.93
81.497 V -62.16 -36 -26.16

121.976 V -75.88 -36 -39.88
162.611 V -71.73 -36 -35.73
325.596 V -75.34 -36 -39.34
716.682 V -67.29 -54 -13.29
972.337 V -64.93 -36 -28.93

Rx mode
Maximum Frequency Spurious Emission Level Limit Over Limit

MHz Polaxis dBm dBm dB
37.374 H -74.38 -57 -17.38
70.749 H -76.75 -57 -19.75

176.617 H -70.29 -57 -13.29
210.829 H -61.28 -57 -4.28
246.16 H -65.62 -57 -8.62
834.64 H -67.95 -57 -10.95
36.02 V -70.63 -57 -13.63

40.235 V -65.72 -57 -8.72
71.273 V -73.76 -57 -16.76

105.766 V -75.81 -57 -18.81
141.028 V -70.79 -57 -13.79
211.608 V -65.31 -57 -8.31

Remark: The Radiated Emissions measurement results above 1GHz-range have a margin of at 
least 10dB
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6.7 Transient power
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.6.0
Test Method: EN 300 220-1 V3.1.1 clause 5.10.3
Limit:

6.7.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.

6.7.2 Test Setup Diagram

6.7.3 Measurement  Procedure and Data
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Test Data:
Measurement points:
offset from centre frequency

Transient Power (dBm) 
REF Limit(dBm) Result

-0,5 x OCW - 3 kHz
0,5 x OCW + 3 kHz
Not applicable for OCW < 25 kHz

N/A 0 N/A

-12,5 kHz or -OCW
whichever is the greater

-50.6 0 PASS

12,5 kHz or OCW
whichever is the greater

-51.2 0 PASS

-0,5 x OCW - 400 kHz
-73.5 -27 PASS

0,5 x OCW + 400 kHz -72.8 -27 PASS

-0,5 x OCW -1 200 kHz
-89.6 -27 PASS

0,5 x OCW + 1 200 kHz -88.3 -27 PASS

Remark: OCW is 19.0kHz per the result of sub clause 6.1.2
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6.8 Adjacent Channel Power
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.7.0
Test Method: EN 300 220-1 V3.1.1 clause 5.11.3
Limit:

6.8.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.

6.8.2 Test Setup Diagram

6.8.3 Measurement  Procedure and Data
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Test Data:
Measurement Conditions 

(in Normal & Extreme) Adjacent channel ACP Measured 
(dBm)

Limit 
(dBm) Result

+adjacent channel -23.26
Tnormal  (24C) Vnorm: 3.0V dc

-adjacent channel -23.41
-20 (10W) PASS

+adjacent channel -22.76
Vmax: 3.0V dc

-adjacent channel -22.81
-15 (32W) PASS

+adjacent channel -23.17

Tupper (+55C)

after Tx on for 
30 minutes Vmin:  2.55V dc

-adjacent channel -22.91
-15 (32W) PASS

+adjacent channel -23.49
Vmax: 3.0V dc

-adjacent channel -23.08
-15 (32W) PASS

+adjacent channel -23.64

Tlower (-10C) 
after Tx on for  

1 minute Vmin:  2.55V dc
-adjacent channel -23.36

-15 (32W) PASS

Measurement Conditions 
(in Normal & Extreme)

Alternate 
channel 

ACP Measured 
(dBm)

Limit 
(dBm) Result

+alternate channel -30.05
Tnormal  (24C) Vmax: 3.0V dc

-alternate channel -30.37
-20 (10W) PASS

+alternate channel -29.38
Vmax: 3.0V dc

-alternate channel -29.74
-20 (10W) PASS

+alternate channel -29.89

Tupper (+55C)

after Tx on for 
30 minutes Vmin:  2.55V dc

-alternate channel -30.27
-20 (10W) PASS

+alternate channel -29.69
Vmax: 3.0V dc

-alternate channel -29.93
-20 (10W) PASS

+alternate channel -30.18

Tlower (-10C) 
after Tx on for  

1 minute Vmin:  2.55V dc
-alternate channel -30.07

-20 (10W) PASS
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6.9 TX behaviour under Low Voltage Conditions
Test Requirement EN 300 220-2 V3.2.1 clause 4.3.8.0
Test Method: EN 300 220-1 V3.1.1 clause 5.12.3
Limit: The equipment shall either:

a) remain in the Operating Channel OC without exceeding any applicable 
limits (e.g. Duty Cycle); or
b) reduce its effective radiated power below the Spurious Emission limits 
without exceeding any applicable limits(e.g. Duty Cycle); or
c) shut down, (ceasing function);
as the voltage falls below the manufacturers declared operating voltage.
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6.9.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode c:TX mode_Keep the EUT in transmitting mode.

6.9.2 Test Setup Diagram

6.9.3 Measurement  Procedure and Data
Step 1:
Operation of the EUT shall be started, on Operating Frequency as declared by the manufacturer, with 
the appropriate test signal and with the EUT operating at nominal operating voltage.
The centre frequency of the transmitted signal shall be measured and noted.

Step 2:
The operating voltage shall be reduced by appropriate steps until the voltage reaches zero.
The centre frequency of the transmitted signal shall be measured and noted.
Any abnormal behaviour shall be noted.
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Test Data:
Nominal Frequency was: 40.680 MHz

Test Voltage (V) Test result (MHz)
Test result (output 
power for relative 

value)
Limit Result

Vnorm: 3.0V dc 40.6855 -31.52dBm( REF) 40.66 MHz to 40.7MHz PASS
Vext:2.55V dc 40.6852 -31.69 dBm 40.66 MHz to 40.7MHz PASS
Vext: 2.0V dc 40.6848 -32.75dBm 40.66 MHz to 40.7MHz PASS

Vlowest:1.1V dc cease function PASS
Remark:
1) No other exceeding any applicable limits were found during the tests
2) Applied test voltage: reduced from 3V to 0V DC
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6.10 Blocking
Test Requirement EN 300 220-2 V3.2.1 clause 4.4.2.0
Test Method: EN 300 220-1 V3.1.1 clause 5.18.6
Limit:
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6.10.1 E.U.T. Operation
Operating Environment:
Temperature: 24.5 C Humidity: 40.2 % RH Atmospheric Pressure: 1010 mbar
Test mode d:RX mode_Keep the EUT in receiving mode.

6.10.2 Test Setup Diagram
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6.10.3 Measurement  Procedure and Data
Signal generator A shall be set to an appropriate modulated test signal at the operating frequency of 
the EUT receiver.

Signal generator B shall be unmodulated.

Measurements shall be carried out at frequencies of the unwanted signal at approximately the 
frequency(ies) offset(s) defined in technical requirement avoiding those frequencies at which spurious 
responses occur. Additional
measurement points may be requested by technical requirements clause.

If several operational frequency bands are used by the equipment, at least one blocking 
measurement by bands has to be performed.

Step 1:
Signal generator B shall be powered off. Signal generator A shall be set to the minimum level which 
gives the wanted performance criterion of EUT or the reference level in Table 32, whichever is the 
higher The output level of generator A shall then be increased by 3 dB unless otherwise specified in 
technical requirement.

Step 2:
Signal generator B is powered on and set to operate at the nominal operating frequency - offset 
frequency.

Signal generator B is then switched on and the signal amplitude is adjusted to the minimum level at 
which the wanted performance criterion is not achieved.

With signal generator B settings unchanged, the receiver shall be replaced with a suitable RF power 
measuring equipment. The power into the measuring equipment shall be measured and noted.

The blocking level is then the conducted power received from generator B at the EUT antenna 
connector.

This can either be measured on the antenna connector for conducted test or be calculated for 
radiated test (see clause C.5.4).

The blocking level shall be higher or equal to the blocking power level requested in the technical 
requirement clause.

Step 3:
The measurement in steps 1 to 3 shall be repeated with signal offsets at required frequencies.
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Test Data:
Receiver Category Frequency Offset Value(dBm) Limit(dBm) Result

2 +2MHz -49.2 -69 Pass

2 -2MHz -49.6 -69 Pass
2 +10MHz -33.9 -44 Pass
2 -10MHz -32.6 -44 Pass
2 +15MHz -28.7 -44 Pass
2 -15MHz -26.4 -44 Pass
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7 Photographs
 

7.1 Effective Radiated Power Test Setup
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7.2 Unwanted emissions in the spurious domain Test Setup
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7.3 EUT Constructional Details (EUT Photos)
Refer to Appendix - Photographs of  Constructional Details for SZEM2010010393CR

- End of the Report -
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