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Prologue
	QCVN 118:2018/BTTTT were constructed based on CISPR 32:2015 RLV and CISPR 32:2015/COR1:2016 of the International Electronic Commissions (IEC).
QCVN 118:2018/BTTTT were complied by the Research Institute of Posts and Telecommunications, assessed and submitted for approval by the Department of Science and Technology, and issued by the Ministry of Information and Communication along with the Circular No.       /2018/TT-BTTTT dated      .../.../2018.





National technical regulation

on  Electromagnetic compatibility of multimedia equipment -

Emission requirements
1. GENERAL PROVISIONS
1.1. Scope of regulation
The regulation is applicable to the Multimedia equipment (MME) listed below: 
· Information technology equipment: equipment with one (or a set of) primary function(s): inputing, storing, displaying, recovering, transmitting, processing, circuit switching or data control and/or communication bulletin and equipment with one or multiple ports; 

· TV broadcasting equipment: equipment with tuner to receive broadcasting services; 

NOTE: These broadcast services oftenly are radio or television services, including ground-transmitted broadcasting, satelite- and/or cable-transmitted broadcasting. 

· Or a set of the mentioned equipment. 
These equipment have AC or DC voltage not exceeding 600 V. 
This regulation governs the requirements for multimedia equipment of Classes A and B. The classification of equipment shall be stipulated in subsection 1.6. 

The objectives of this regulation are: 

- To establish suitable requirements to ensure radio operations’ proper function within the frequency band of from 9 kHz to 400 GHz; 

- To recommend the procedures to ensure the reproducibility of measurements and repeatablitiy of results. 

1.2. Subjects of application
This regulation is applicable to Vietnamese or foreign agencies/organizations/individuals participating in the manufacturing and tradeing of the equipment within the Scope of regulation of this regulation within the territory of Vietnam.
1.3. Normative references
CISPR 16-1-1:2010, Specification for radio disturbance and immunity measuring apparatus and methods - Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring apparatus.
CISPR 16-1-1:2010/AMD1:2010.

CISPR 16-1-1:2010/AMD2:2014. 
CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus and methods - Part 1-2: Radio disturbance and immunity measuring apparatus - Ancillary equipment - Conducted disturbances.
CISPR 16-1-2:2003/AMD 1:2004.
CISPR 16-1-2:2003/AMD 1:2006.
CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus and methods - Part 1-2: Radio disturbance and immunity measuring apparatus - Antennas and test sites for radiated disturbance measurements.
CISPR 16-1-4:2010/AMD 1:2012.
CISPR 16-2-1:2008, Specification for radio disturbance and immunity measuring apparatus and methods - Part 2-1: Methods of measurement of disturbances and immunity - Conducted disturbance measurements.
CISPR 16-2-1:2008/AMD 1:2010.
CISPR 16-2-1:2008/AMD 1:2014.
CISPR 16-2-3:2010, Specification for radio disturbance and immunity measuring apparatus and methods - Part 2-3: Methods of measurement of disturbances and immunity - Radiated disturbance measurements. 
CISPR 16-2-3:2010/AMD 1:2010.
CISPR 16-2-3:2010/AMD 2:2014.
CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring apparatus and methods - Part 4-2: Uncertainties, statistics and limit modelling - Measuring instrumentation uncertainty. 
IEC 61000-4-6: 2008, Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted disturbances, induced by radio-frequency fields.

TCVN ISO/IEC 17025:2007 (ISO/IEC 17025:2007): General reqquirements on capacity of laboratory and calibration facilities.

ANSI C63.5-2006, American National Standard (for) Electromagnetic Compatibility - Radiated Emission Measurements in Electromagnetic Interference (EMI) Control - Calibration of Antennas (9 kHz to 40 GHz).
IEEE Sdt 802.3, IEEE Standard for Information technology - Specific requirements - Part 3: Carrier Sense Multiple Access with Collision Detection (CMSA/CD) Access Method and Physical Layer Specifications.  
1.4. Interpretation of terms
1.4.1. AC mains power port
A port used to connect to the mains. 

NOTE: For equipment with DC mains power ports, these port would be supplied by a specialized AC/DC converter and such equipment would be defined as AC power supplied equipment. 

1.4.2. Analogue/digital data port
Signal/control port (1.4.30), antenna port (1.4.3), wired network port (1.4.32), broadcast receiver tuner port (1.4.8), optical fibre port (1.4.25) with metal shield and/or metal component(s) to help reduce tension.

1.4.3. Antenna port
This port, unlike the broadcast receiver tuner port (3.1.8), is used for connection antenna and to intentionally transmit and/or to receive rediated RF. 

1.4.4. Arrangement
The physical orientation and arrangement of every components of local EUT, AE and any combinative cable connection within the measured area.
1.4.5. Associated equipment
The equipment needed to conduct and/or monitor the operations of EUT.
NOTE: Associated equipment can be internal (within the measured or tested area) or remote.

1.4.6. Audio equipment
An equipment with one (or a range of) the following primary functions: generatng, inputing, storing, sending, recovering, transmiting, receiving, amplifying, processing, circuit converting or controlling sound signal. 

1.4.7. Broadcast receiver equipment 

Equipment containing tuner used to receive broadcasting services. 

NOTE: These broadcast services oftenly are radio or television services, including ground-transmitted broadcasting, satelite- and/or cable-transmitted broadcasting. 

1.4.8. Broadcast receiver tuner port
The port to receive modulated RF signal, transmit audio and/or video broadcasting services and similar services on the ground, via satellite and/or cable. 
NOTE: This port can be connected with antenna, cable distribution system, VCR or similar equipment. 

1.4.9. Common mode impedance
Impedance in unparallel mode between port-connected cable and Reference Ground Plan (RGP - Reference Ground Plan). 

NOTE: The entire cable is considered a line of the circuit and RGP is considered another line of the circuit. The current in common mode running in this circuit may lead to emission of EUT radiated energy. 

1.4.10. Configuration
Operating conditions of EUT and AE, including the set of selected hardware components including EUT and AE, mode of operation (1.4.23) is used for actualization of EUT and arrangement (1.4.4) of EUT and AE.
1.4.11. Converted common mode current
Current in unparallel mode converted from the current differential mode due to the loss of balance of the cable and/or network. 

1.4.12. DC network power port
This port is not supplied by a specialized AC/DC converter and does not support communication but instead is connected to a DC network. 

NOTE 1: The equipment with a network power port DC which is supplied by a specialized AC/DC converter thì would be considered a AC power supplied equipment. 

NOTE 2: A DC network power port that support communication will be considered a wired network port, such as Ethernet ports including Power Over Ethernet (PoE). 

1.4.13. Enclosure port
Physical boundary of EUT through which electromagnetic fields can radiate.
1.4.14. Entertainment lighting control equipment
An equipment that generate or process electrical signal to control the intensity, color, nature or direction of the light emitted from a light source, with the purpose of creating artistic effects in stage, television, or music production and interactive presentation. 

1.4.15. Equipment Under Test  

The multimedia equipment (MME) being under test of conformity with requirements under this regulation. 

1.4.16. Formal measurement 

The measurement used to identify conformity. 

NOTE: Formal measurement is oftenly the last measurement done. The formal measurement may be done after the initial scanning measurement. Phép đo chính thức được ghi lại trong báo cáo đo kiểm. 

1.4.17. Function
The operation done by MME.
NOTE: The fuctions related to basic technologies to be intergrated into MME includes: displaying, recording, processing, controlling, recovering, transmitting, or receiving media or multimedia content. The content can be data, audio or video, either separated or combined. 

1.4.18. Highest internal frequency Fx 

The highest basic frequency generated or used in EUT or the highest frequency at which EUT operates. 

NOTE: This Fx frequency including frequencies only used in an integrated electrical circuit. 

1.4.19. Information Technology Equipment (ITE) 

An equipment with one (or a set of) the following primary functions: generatng, inputing, storing, sending, recovering, transmiting, receiving, amplifying, processing, circuit converting or controlling data and/or telecommunication bulletins and the equipment may be equipped with one or multiple ports, oftenly for information transmission. 

NOTE: For example, ITE includes all data processing equipment, office machinery, electronic commercial equipment and telecommunication equipment. 

1.4.20. LNB (low noise block)
Low noise signal amplification and conversion of the high frequency of carrier wave from broadcasting satellite into lower frequency to be useable in satellite receivers.
1.4.21. Associated Equipment (AE)
AE placed within the measured area or tested area.
1.4.22. Launched common mode current
Current in unparallel mode which is generated by the internal circuit and appears at the wired network portal of EUT. 

NOTE: Measurement of launched common mode current requires EUT port to be loaded with a completely balanced terminal load.
1.4.23. Mode of operation
The set of all mode of operations of all functions of EUT within the testing period.
1.4.24. MultiMedia Equipment
MME is either an information technology equipment (1.4.19), audio equipment (1.4.6), video equipment (1.4.31), broadcast receiver equipment (1.4.7), entertainment lighting control equipment (1.4.14) or a set of these equipment. 

1.4.25. Optical fibre port 

A port at which an optical fibre cable is connected to the equipment. 

1.4.26. Outdoor compartment of household satellite receiving system
The outdoor compartment often consists of reflecting surface (or antenna) and a LNB.

NOTE: The outdoor compartment does not have medium frequency amplifier and decoder, these devices are usually located in the home receiver.
1.4.27. Port
The physical interfaces through electromagnetic energy enters or leaves EUT. 

NOTE: See Figure 1. 
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Figure 1 - Example of ports   
1.4.28. Primary function 

Any of the functions of MME that is considered necessary for users or the majority of users.
NOTE: MME may have more than one primary function. For example, the primary functions of a basic television include receiving, broadcasting, audio reproducing and displaying. 

1.4.29. RF modulator output port
The port connected to the broadcast receiver tuner porter to transmit signal to broadcast receiver. 

1.4.30. Signal/control port 
The port for connection to components of EUT, or between EUT and internal AE and is used compliance to the applicable functional specifications (for example, the maximum length of cable connection to this port). 

NOTE: For example, signal/control port includes RS-232, Universal Serial Bus (USB), High Definition Multimedia Interface (HDMI), IEEE Standard 1394 (“Fire Wire”).
1.4.31. Video equipment
An equipment with one (or a set of) primary functions including: generatng, inputing, storing, sending, recovering, transmiting, receiving, amplifying, processing, circuit converting or controlling video data.  
1.4.32. Wired network port

A connection port for transmission of calls, data and signal to connect to wide-area distribution networks by connecting directly to one-user or multiple-user communication network. 

NOTE 1: Examples of communication networks: CATV, PSTN, ISDN, xDSL, LAN and similar networks.
NOTE 2: These sports may support shielded or unshielded cables and may also conduct AC or DC current, which is an integrated part of telecommunication specifications.   
1.5. Acronyms
	AAN 
	Asymmetric Artificial Network

	AC
	Alternating Current

	AC-3 
	ATSC standard: digital Audio Compression (AC-3)

	AE
	Associated Equipment

	AMN
	Artificial Mains Network

	ATSC
	Advanced Television Systems Committee

	BPSK 
	Binary Phase Shift Keying

	CATV
	Cable TV network

	CISPR
	International special committee on radio interference

	CM 
	Common Mode

	CMAD
	Common Mode Absorbing Device

	CVP
	Capacitive Voltage Sensor

	DC 
	Direct Current

	DMB-T 
	Digital Multimedia Broadcast - Terrestrial

	DQPSK
	Differential Quadrature Phase Shift Keying

	DSL
	Digital Subscriber Line

	DVB-C 
	Digital Video Broadcast - Cable

	DVB-S 
	Digital Video Broadcast - Satellite

	DVB-T 
	Digital Video Broadcast - Terrestrial

	DVD
	Digital Versatile Disc

(an optical disc format also known as a Digital Video Disc)

	DVB
	Digital Video Broadcast

	EMC
	ElectroMagnetic Compatibility

	FAR 
	Fully Anechoic Room

	FM
	Frequency Modulation

	FSOATS
	Free Space Open Area Test Site

	F/UTP
	Foil screened/Unscreened Twisted Pair

	GTEM
	Gigahertz Transverse ElectroMagnelic

	HDMI
	High-Definition Multimedia Interface

	HID
	Human Interface Device

	IEC
	International Electrotechnical Commission

	IF
	Intermediate Frequency

	ISDB 
	Integrated Services Digital Broadcasting

	ISDB-S 
	Integrated Services Digital Broadcasting – Satellite

	ISDN
	Integrated Services Digital Network

	ISO
	International Standardisation Organisation

	ITE
	Information Technology Equipment

	ITU
	International Telecommunication Union

	ITU-R 
	International Telecommunication Union – Radio Communication Sector

	LAN
	Local Area Network

	LCL
	Longitudinal Conversion Loss

	LO
	Local Oscillator

	LNB
	Low-Noise Block converter

	MME
	Multimedia Equipment

	MPEG
	Moving Picture Experts Group

	NSA
	Normalized Site Attenuation

	OATS 
	Open Area Test Site

	OFDM
	Orthogonal Frequency Division Multiplexing

	PC 
	Personal Computer

	POE
	Power Over Ethernet

	POS
	Point Of Sale

	PSTN
	Public Switched Telephone Network

	PSU
	Power Supply Unit (including a AC/DC power converter)

	QAM
	Quadrature Amplitude Modulation

	QPSK
	Quadrature Phase Shift Keying

	RF 
	Radio Frequency

	RGP
	Reference Ground Plane

	RVC
	ReVerberation Chamber

	SAC
	Semi Anechoic Chamber

	STP
	Shielded Twisted Pair

	TV
	Television

	TEM
	Transverse ElectraMagnetic

	UHF 
	Ultra High Frequency

	USB
	Universal Serial Bus


	U UTP
	Unscreened/Unscreened Twisted Pair 

	VCR
	Video Cassette Recorder

	VHF 
	Very High Frequency

	VSB 
	Vestigial Side Band

	xBase-T 
	Where x is 10, 100 and 1 000 as defined in the IEEE 802.3 series of standards

	xDSL 
	Generic term for all types of DSL technology


1.6. Equipment classification
This regulation identifies two classes of equipment associated with 2 types of end-user environment: Class A and Class B.

The requirements for Class B is to ensure protection for broadcasting services within residential environment at suitable level. 

The equipment intended to be used in residential environment must satisfy the limits for Class B. Other equipment must satisfy the limits for Class A.
Broadcast receivers are Class B equipment.

NOTE: The equipment satisfying Class A requirements may not provide sufficient level of protection for broadcasting service in residential environment.
Class A equipment is the equipment satisfying the requirements stipulated in the Tables 2, 3, 9 and 11, and apply the limits set forth in the Tables 1 and 8. 

Class B equipment is the equipment satisfying the requirements stipulated in the Tables 4, 5, 6, 7, 10, 12 and 13, and apply the limits set forth in the Tables 1 and 8. 

2. TECHNICAL PROVISIONS
2.1. General technical provisions 

The requirements for EUT (within the Scope of regulation stipulated in section 1.1) are given on portal-portal basis correspondent to the Tables from 1 to 13. 

The undermentioned provisions must be applied unless there is any notification saying otherwise.
The peak value limits for demodulators listed in the Tables 3 and 5 will not be applied for emission due to electric arc and electric spark phenomena with high breakdown voltage. The emission due to such phenomena occurs when the multimedia equipment has or controls physical switch for controling the current in the inductor, or when multimedia equipment has or controls subsystems which causes electrostatic phenomena. The average value limits are applicable to emissions due to electric arc and electric spark phenomena. The average value limits and peak value limits are both applicable to any other emissions from the multimedia equipment.
The measuring methods and other relevant limits for RVC and GTEM cell will be provided in Appendix G.

When the limit value changes within the provided frequency range, such change will be linear along the logarithm of frequency. For example, the chart of the limits for AC mains power port provided in Table 10 can be demostrated as in Figure 2.
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Figure 2 – The chart demostrating the limits applicable to AC mains power port given in Table 10
· In the event of a leap within the relevant limit, the lower value at transition frequency will be used. 

· The measurement must be limited within: 

a) The operating frequency and voltage bands specified for the EUT, relevant to the intended frequency and voltage of EUT when marketed. 

The measurements are done at the two rated voltages of 230 V (± 10 V) and 110 V (± 10 V), using the two frequencies of 50 Hz or 60 Hz. 

b) The ambient parameters (temperature, humidity and atmospheric pressure) will be specified for EUT. 

No additional ambient parameters will be specified. No need for repeating the measurements with more than one ambient parameters. 

· If the use of different demodulators is required, then EUT will be assessed during the use of all relevant demodulators with their respective limits. The procedure can be optimized with decision-making charts provided in the Figures from B.3 to  B.5. 

· For Ethernet interface, measurements must be made at the highest data speed supported by the interface.

· The inspection to verify measuring instruments must be conducted in compliance with relevant basic standards, for the purpose of this regulation, The inspection to verify measuring instruments cab be limited to the frequency range where verification requirement presents as specified in Section 2. 

· DC mains power port supplied by a specialized AC/DC converter, will be considered an AC power supplied equipment and therefore the equipment itself will be tested together with the converter. If the manufacturer provides the converter, then the measurement will use this converter.
2.2. Requirements for radiated emissions 

EUT is considered to perfectly conform with the requirements for radiated emissions in this regulation if EUT conforms with applicable limits provided in the Tables from 2 to  7, using the specific requirements in the provisions of relevant tables. 
NOTE: In this regulation, the provisions of the table may be referenced by using x.y format, in which x represents the table number and y represent the refered provision respective to the rows of the table. For example, the table provision 1.2 would be Table 1, clause (row) 2. 

The conformity to radiated emission will only be proved at the measuring distance for which tests exist to verify the respective measuring instrument (position).

If the limits within the frequency band are applied for different measuring instruments and/or distances, then measurements can be done simply by using a set of measuring instruments and positions. The same set must be used for all frequencies within the frequeny band. 
Table 1 – Radiated emissions, basic standards and limits for the use of exclusive methods
	Provision
	Measuring instrument
	Verfication test method
	Measurement
	Limits and explanation

	
	
	
	Procedure
	Arrangement
	

	1.1 
	SAC or OATS with weather roofing 
	No. 5.3 of CISPR 16:1-4:2010/AMD1:2012  
 
	No. 7.3 of CISPR 16:2-3:2010  
 
	 Appendix C
	The maximum width of EUT, internal AE and associated cables must be within the measuring volume in the loss measurement as proved in the test position verification process for NSA measurement.

The identified measuring volume is not required to include any internal  AEE or associated cable but is instead positioned underneath RGP or rotating table, or at a remote position, as described in C.1.

The value used for NSA measurement with measuring instrument from a distance of 5 m will be provided in Table B.3.  

	1.2 
	OATS without weather roofing  
	5.2 of CISPR 16:1-4:2010/AMD1:2012 
 
	7.3 of CISPR 16:2-3:2010  
 
	Appendix C
	The value used for NSA measurement with measuring instrument from a distance of 5 m will be provided in Table B.3.  

	1.3 
	FSOATS 
	8.3 of CISPR 16:1-4:2010/AMD1:2012 
 
	7.6.6 of CISPR 16:2-3:2010   
 
	Appendix C
	Measuring íntruments verified pursuant to requirements of FSOATS must be used measurements at frequency higher than 1 GHz. 

The maximum width of EUT, internal AE and associated cables must be within the measuring volume as described in the measuring position verification process.
FSOATS can be a SAC/OATS with RF receiver placed on RGP, or a FAR. 

	1.4
	FAR
	5.4.7 of CISPR 16:1-4:2010/AMD1:2012 
 
	Appendix B and 7.4 of  CISPR 16:2-3:2010  
	Appendix C
	This provision is applied to measurement of radiated emission of up to 1 GHz with EUT arrangement on table as demonstrated in the Figures  C.11 and  C.12.

If the use of the same measuring room allows measurement above 1GHz, then apply the provisions pf Table 3 and use the measuring room as a FSOATS.

The height and width of EUT, internal AE and associated cables must be less than half of the measuring distance as described in the measuring position verification process.

If applicable, the height of EUT must include 0.8 m of vertical exposure cable.

If applicable, the height of EUT must include 0.8 m of horrizontal exposure cable.


Table 2 – Requirements of radiated emission up to 1 GHz for class A equipment
	Provision 
	Frequency band
(MHz)
	Measurement
	Class A limits 
dB(µV/m)

	
	
	Instrument 

(see Table 1)
	Distance
(m)
	Type of demodulation/ bandwidth
	

	2.1
	30 to 230
	OATS/SAC
	10
	Quasi-peak/120 kHz
	40

	
	230 to 1 000
	OATS/SAC
	10
	Quasi-peak/120 kHz
	47

	2.2
	30 to 230
	OATS/SAC
	3
	Quasi-peak/120 kHz
	50

	
	230 to 1 000
	OATS/SAC
	3
	Quasi-peak/120 kHz
	57

	2.3
	30 to 230
	FAR
	10
	Quasi-peak/120 kHz
	42 to 35

	
	230 to 1 000
	FAR
	10
	Quasi-peak/120 kHz
	42

	2.4
	30 to 230
	FAR
	3
	Quasi-peak/120 kHz
	52 to 45

	
	230 to 1 000
	FAR
	3
	Quasi-peak/120 kHz
	52

	Apply provision 2.1 or 2.2 or 2.3 or 2.4 of Table 2 in the entire frequency band


Table 3 - Requirements of radiated emission higher than 1 GHz for class A equipment
	Provision 
	Frequency band

(MHz)
	Measurement
	Class A limits

dB(µV/m)

	
	
	Instrument 

(see Table 1)
	Distance

(m)
	Type of demodulation/ bandwidth
	

	3.1
	1 000 to 3 000
	FSOATS

 
	3
	Average/1 MHz
	56

	
	3 000 to 6 000
	
	
	
	60

	3.2
	1 000 to 3 000
	
	
	Peak/1 MHz
	76

	
	3 000 to 6 000
	
	
	
	80

	Apply the provisions 3.1 to 3.2 of Table 3 for the entire frequency band from 1 000 MHz to the highest required frequency of the measurement provided in Table 14


 Table 4 - Requirements of radiated emission up to 1 GHz for class B equipment
	Provision 
	Frequency band

(MHz)
	Measurement
	Class B limits

dB(µV/m)

	
	
	Instrument 

(see Table 1)
	Distance

(m)
	Type of demodulation/ bandwidth
	

	4.1
	30 to 230
	OATS/SAC
	10
	Quasi-peak/120 kHz
	30

	
	230 to 1 000
	OATS/SAC
	10
	Quasi-peak/120 kHz
	37

	4.2
	30 to 230
	OATS/SAC
	3
	Quasi-peak/120 kHz
	40

	
	230 to 1 000
	OATS/SAC
	3
	Quasi-peak/120 kHz
	47

	4.3
	30 to 230
	FAR
	10
	Quasi-peak/120 kHz
	32 to 25

	
	230 to 1 000
	FAR
	10
	Quasi-peak/120 kHz
	32

	4.4
	30 to 230
	FAR
	3
	Quasi-peak/120 kHz
	42 to 35

	
	230 to 1 000
	FAR
	3
	Quasi-peak/120 kHz
	42

	Apply provision 4.1 or 4.2 or 4.3 or 4.4 of Table 4 in the entire frequency band.
These requirements do not apply for internal oscillator and harmonic frequencies of the equipment within the scope of Table 6.


 Table 5 - Requirements of radiated emission higher than 1 GHz for class B equipment
	Provision 
	Frequency band

(MHz)
	Measurement
	Class B limits

dB (µV/m)

	
	
	Instrument 

(see Table 1)
	Distance

(m)
	Type of demodulator/ bandwidth
	

	5.1
	1 000 to 3 000
	FSOATS
	3
	Average/1 MHz
	50

	
	3 000 to 6 000
	FSOATS
	3
	Average /1 MHz
	54

	5.2
	1 000 to 3 000
	FSOATS
	3
	Peak/1 MHz
	70

	
	3 000 to 6 000
	FSOATS
	3
	Peak/1 MHz
	74

	Apply the provisions 5.1 to 5.2 of Table 5 for the entire frequency band from 1 000 MHz to the highest required frequency of the measurement provided in Table 14


 Table 6 - Requirements of radiated emission from FM receiver
	Provision 
	Frequency band

(MHz)
	Measurement
	Class B limits

dB(µV/m)

	
	
	Instrument 

(see Table 1)
	Distance

(m)
	Type of demodulator/ bandwidth
	Basic frequency
	Harmonic frequency

	6.1
	30 to 230
	OATS/SAC

 
	10
	Quasi-peak/120 kHz
	50
	42

	
	230 to 300
	
	
	
	
	42

	
	300 to 1 000
	
	
	
	
	46

	6.2
	30 to 230
	OATS/SAC


	3
	Quasi-peak/120 kHz
	60
	52

	
	230 to 300
	
	
	
	
	52

	
	300 to 1 000
	
	
	
	
	56

	6.3
	30 to 230
	FAR
	10
	Quasi-peak/120 kHz
	52 to 45
	44 to 37

	
	230 to 300
	
	
	
	45
	37

	
	300 to 1 000
	
	
	
	45
	41

	6.4
	30 to 230
	FAR
	3
	Quasi-peak/120 kHz
	62 to 55
	54 to 47

	
	230 to 300
	
	
	
	55
	47

	
	300 to 1 000
	
	
	
	55
	51

	Apply provision 6.1 or 6.2 or 6.3 or 6.4 of Table 6 in the entire frequency band.
These limits are only applicable to emissions at basic and harmonic frequencies of internal oscillator. The signals at all other frequencies must conform with the limits in Table 4.


 Table 7 – Requirements for outdoor compartment of household satellite receiving system
	Provision 
	Frequency band

(MHz)
	Measurement
	Class B limits
	 Applicable to

	
	
	Instrument 

(see Table 1)
	Distance

(m)
	Type of demodulator/ bandwidth
	
	

	7.1
	30 to  1 000
	SAC/ OATS/FAR 
	3
	Quasi-peak/120 kHz
	Xem Bảng A.4
	

	7.2
	1 000 to
 2 500
	FSOATS


	3
	Average/ 1 MHz
	50

dB(µV/m)
	LO leakage and spurious radiated emissions from EUT within the area outside the range ( 7o of main bus bar. See Figure  G.1

	
	2 500 to 
18 000
	FSOATS


	3
	Average/ 1 MHz
	64

dB(µV/m)
	

	7.3
	1 000 to 
18 000
	FSOATS


	3
	Average/ 1 MHz
	37

dB(µV/m)
	Radiation leakage of oscillator from EUT within the range ( 7o of main bus bar. See Figure  G.1

	7.4
	1 000 to 
18 000
	  Conducted (see G.4)
	Inapplicable
	Average/ 1 MHz
	30

dBpW
	

	For details on EUT configuration, see Appendix G.
Radiated emission measurements at frequencies up to 1 GHz must statisfy the requirements in Table 4.

Apply all applicable limits to the entire frequency band.
Apply the limits provided in provisions 7.1 and 7.2 of Table 7. Also apply the limits provided in other provisions such as 7.3 and 7.4 of Table 7.


2.3. Requirements for conducted emissions 

EUT is considered to conform with requirements on conducted emissions if EUT conforms with all applicable limits provided in the Tables from 9 to 13. Required measuring methods are provided in Table 8. 
 Table 8 – Conducted emissions, basic standards and limits for the use of exclusive methods
	Provisions 
	Coupler
	Basic standards
	Verfication test method
	Measurement arrangement
	Procedure and explanation


	8.1
	AMN
	Article 7 of CISPR 16-2-1:2008
	Article 4 of CISPR16-1-2:2003
	Appendix C
	Use measuring procedures provided in B.3.
Apply requirements on impedance and phase of CISPR 16-1-2 for frequency band from 0.15 MHz to 30 MHz.

	8.2
	AAN
	Article 7 of CISPR 16-2-1:2008
	Article 7 of CISPR16-1-2:2003 and apply the requirements of Table C.2 of this regulation

	Appendix C and B.4.1.1
	Use measuring procedures provided in B.3 to B.4.1.1. 

Use the clarifications in B.3.6. 



	8.3
	Current sensor
	Article 7 of CISPR 16-2-1:2008
	5.1 of CISPR16-1-2:2003
	Appendix C and B.4.1.1
	

	8.4
	CVP
	Article 7 of CISPR 16-2-1:2008
	5.2.2 of CISPR16-1-2:2003
	Appendix C and B.4.1.1
	

	8.5
	Use adaptive networks and sets for voltage measurement 
	Inapplicable
	B.4.2
	B.4.2
	Use measuring procedures provided in B.4.2 for unwanted voltage measurement at TV/FM broadcast receiver tuner port

	8.6
	Use adaptive networks for voltage measurement within 75 Ω impedance
	Inapplicable
	B.4.3
	B.4.3
	Use measuring procedures provided in B.4.3 for measurement of wanted signal and voltage radiation at RF modulator output port


  Table 9 – Requirements for conducted emission from AC mains power port of class A equipment 
	Applicable to
1. AC mains power port (1.4.1) 

	

	Provisions 
	Frequency band
(MHz)
	Coupler
(See Table 8)
	Type of demodulator/ bandwidth
	Class A limits
dB(μV)

	9.1 
	0.15 - 0.5 
	AMN 
	Quasi-peak/ 9 kHz  
	79  

	
	0.5 - 30 
	
	
	73  

	9.2 
	0.15 - 0.5 
	AMN 
	Average / 9 kHz 
	66  

	
	0.5 - 30 
	
	
	60  

	Apply provisions 9.1 and  9.2 of Table 9 to the entire frequency band 


 Table 10 – Requirements for conducted emission from AC mains power port of class B equipment
	Applicable to
1. AC mains power port (1.4.1)  

	Provisions 
	Frequency band
(MHz)
	Coupler
(See Table 8)
	Type of demodulator/ bandwidth
	Class A limits
dB(μV)

	10.1 
	0.15 - 0.5  
	AMN 
	Quasi-peak/9 kHz 
	66-56  

	
	0.5 - 5 
	
	
	56  

	
	5-30 
	
	
	60  

	10.2 
	0.15 - 0.5 
	AMN 
	Average/9 kHz 
	56-46 

	
	0.5 - 5 
	
	
	46  

	
	5-30 
	
	
	50  

	Apply provisions 10.1 and  10.2 of Table 10 to the entire frequency band 


Table 11 – Requirements for conducted emissions of in unparallel mode                                   from class A equipment 

	Applicable to 

1. Wired network ports (1.4.32) 

2. Optic fibre cable ports (1.4.25) with metal shield or tension-bearing components
3. Antenna ports (1.4.3) 

	Provisions 
	Frequency band
(MHz)
	Coupler
(See Table 8)
	Type of demodulator/ bandwidth
	Class A voltage limits
dB(μV)
	Class A current limits
dB(μA)

	11.1 
	0.15 - 0.5 
	AAN 
	Quasi-peak/

9 kHz
	97-87 
	Inapplicable 



	
	0.5 - 30 
	
	
	87 
	

	
	0.15 - 0.5 
	AAN 
	Average/

9 kHz 
	84-74 
	

	
	0.5 - 30 
	
	
	74 
	

	11.2 
	0.15 - 0.5 
	CVP 

and current sensor
	Quasi-peak/

9 kHz 
	97-87 
	53-43 

	
	0.5 - 30 
	
	
	87 
	43 

	
	0.15 - 0.5 
	CVP 

and current sensor
	Average/

9 kHz 
	84-74 
	40-30 

	
	0.5 - 30 
	
	
	74 
	30 

	11.3 
	0.15 - 0.5 
	Current sensor
	Quasi-peak/

9 kHz 
	Inapplicable 


	53-43 

	
	0.5 - 30 
	
	
	
	43 

	
	0.15 - 0.5 
	Current sensor
	Average/

9 kHz 
	
	40-30 

	
	0.5 - 30 
	
	
	
	30 

	Select the couplers and measuring procedures provided in Appendix B. 

For AC mains network ports with functions similar to wired network ports, the limits provided in Table 9 must be satisfied. 

The measurement covers the entire frequency band. 

The application of voltage and/or current limits depends on the used measuring procedure. Refer to Table B.1 regarding applicability. 

The testing is done at only one level of frequency and voltage supplied to EUT. 

Applicable for the ports listed above intended to be connected with cables of 3 m length or longer. 


Table 12 – Requirements for conducted emissions of in unparallel mode                         from class B equipment 

	Applicable to 

1. Wired network ports (1.4.32) 

2. Optic fibre cable ports (1.4.25) with metal shield or tension-bearing components 

3. Broadcast receiver tuner ports (1.4.8) 

4. Antenna ports (1.4.3) 

	Provisions 
	Frequency band
(MHz)
	Coupler
(See Table 8)
	Type of demodulator/ bandwidth
	Class B voltage limits
dB(μV)
	Class B current limits
dB(μA)

	12.1
	0.15 - 0.5
	AAN
	Quasi-peak/ 9 kHz
	84-74
	inapplicable

	
	0.5 - 30
	
	
	74
	

	
	0.15 - 0.5
	AAN
	Average/ 9 kHz
	74-64
	

	
	0.5 - 30
	
	
	64
	

	12.2
	0.15 - 0.5
	CVP 

and current sensor
	Quasi-peak/ 9 kHz
	84-74
	40-30

	
	0.5 - 30
	
	
	74
	30

	
	0.15 - 0.5
	CVP 

and current sensor
	Average/ 9 kHz
	74-64
	30-20

	
	0.5 - 30
	
	
	64
	20

	12.3
	0.15 - 0.5
	Current sensor
	Quasi-peak/ 9 kHz
	inapplicable
 
	40-30

	
	0.5 - 30
	
	
	
	30

	
	0.15 - 0.5
	Current sensor
	Average/ 9 kHz
	
	30-20

	
	0.5 - 30
	
	
	
	20

	Select the couplers and measuring procedures provided in Appendix B. 

The shielded ports including TV broadcast receiver tuner ports must be tested at common-mode impedance of 150 Ω. These port are often done with terminal shield as the impedance is 150 Ω to ground. 

For AC mains network ports with functions similar to wired network ports, the limits provided in Table 10 must be satisfied. 

The measurement covers the entire frequency band. 

The application of voltage and/or current limits depends on the used measuring procedure. Refer to Table B.1 regarding applicability. 

The testing is done at only one level of frequency and voltage supplied to EUT. 

Applicable for the ports listed above intended to be connected with cables of 3 m length or longer.  


Table 13 – Requirement for conducted emissions at differential voltage from class B equipment 

	Applicable to
1 TV broadcast receiver tuner ports (1.4.8) with accessible couplers 

2. RF modulator output ports (1.4.29) 

3. FM broadcast receiver tuner ports (1.4.8) with accessible couplers 

	Provisions 
	Frequency band
(MHz)
	Type of demodulator/ bandwidth 
	Class B limits
dB(μV) 75 Ω
	Applicability

	
	
	
	Others 
	Basic frequency of internal oscillation 
	Harmonic frequency of internal oscillation 
	

	13.1 
	30 - 950 
	For frequencies
≤ 1 GHz, use quasi-peak modulators/ 

120 kHz

For frequencies
≥ 1 GHz  use Peak modulators /

1 MHz
	46
	46
	46
	See a

	
	950 - 2 150 
	
	46
	54
	54
	

	13.2
	950 - 2 150 
	
	46
	54
	54
	See b

	13.3 
	30 - 300 
	
	46
	54
	50
	See c

	
	300 - 1 000 
	
	46
	54
	52
	

	13.4 
	30 - 300 
	
	46
	66
	59
	See d

	
	300 - 1 000 
	
	46
	66
	52
	

	13.5 

 
	30 - 950 
	
	46
	76
	46
	See e

	
	950 - 2 150 
	
	
	Inapplicable
	54
	

	a  TV radio receivers (analogue or digital), video recorder and cards of TV broadcast receiver tuner on PC operating in channels from 30 MHz to 1 GHz, and digital audio receiver.

b   Compartments of tuners (non-LNB) for receiving satellite signal. 

c   Frequency modulating audio receivers and cards of PC tuners.

d   Frequency modulating radio equipment of cars.

e  Applicable to EUTs with RF modulator output ports (for example, DVD equipment, video recorders, audio-video recorders and decoders, etc.) designed to connect to TV broadcast receiver tuner ports. The limits provided for LO apply for harmonic frequency and carrier wave signals of RF modulators
The term "Others” refers to all other emissions aside from emissions at basic and harmonic frequencies of LO. 

The measurement covers the entire frequency band 

The testing is only required at only one level of frequency and voltage supplied to EUT.
EUT must be tracked to the frequencies provided in Tables A.3 and B.4.2.1


3. MEASURING METHODS
3.1. Overview
This section stipulates the measuring instruments and specific measuring equipment allowing measurement of emissions from MME: including the reference of relevant basic requirements stipulated in the standards CISPR 16 and other standards listed in section 1.3 of this regulation. This section also stipulates on how to configure and arrange EUT, internal AE and associated cables, as well as provides relevant procedures. 

Technical specifications of measuring instruments, measuring equipment, procedures, and arrangement of measuring equipment to be used are all provided in the basic standards mentioned in the tables in Section 2. Unless otherwise stipulated, the basic standards will be applied for all instruments of the measurement. 

The measuring instrument and equipment must be assessed and calibrated in compliance with the Law’s stipulations on measurement.

In the event of contradiction between the information provided in CISPR 16 standards and this regulation, the contents of this regulation will prevail. 

The procedures used to measure emissions depends on some factors. These factors include but is not limited to: 

· EUT type, 

· Port type, 

· Cable type used, 

· Frequency band, 

· Mode of operation. 

If a single port meets the definitions of multiple port types provided in this regulation, then the port will have to meet the requirements for each port type. If the port is designated by the manufacturer to be used for both shielded and unshielded cables, the port must then be assessed in connection with both types of cables. 

3.2. Server system and modular EUT 

This section describes the way to configure EUT with server system’s or modular nature. 

Modular systems may include different types of modules. For example, the EUT can be: 

· An external module, for example, IR remote control; 

· An extermodule, for example, PC hard drive; 

· Plug-in module, for example, memory card; 

· Insert module, such as sound card or video card. 

The modules intended to be marketed and/or sold independently with server will be assessed with configuration of a representative server. The modules can be internal, insert, plug-in or external as demonstrated in Figure 3. The port(s) of any module under assessment, must be terminated pursuant to Appendix C. The functions of the server equipment must be typical for the module under assessment, and these functions must be actualized during the measurement. The modules proved to satisfy the requirements of this regulation in any configuration or representative server will be considered to satisfy the requirements of this regulation in every configuration or representative server. The server and module to be used in the measurement must be listed in test reports. 
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Figure 3 – Example of server system with multiple types of module  

The modules with the connection function and ability that allow them to be plug-in, internal, insert and/or externa modules must be measured in each of applicable configurations. However, If a particular configuration is used to provide the worst case scenario for measurement, the measurement at worst-case-scenario configuration would be sufficient to prove conformity. 

IF EUT is a server, then EUT must be configured with modules representative for its typical operating scenario. 

IF EUT is a module, the server can be considered an AE. 

For plug-in, insert, external or internal modules, the server must be located within the area. 

3.3. Measuring procedure 

The measurements must be conducted: 

· Using suitable measuring methods and procedures provided in the Tables 1 and 8 and Appendix B, and the EUT mst be actualized pursuant to Appendix A; 

· With EUT, internal AE and associated cables configured and arranged, and with ports loaded as specified in 3.2 in Appendix C; 

· Compliant with the support information and classification of this regulation. 

Moreover, in initial scanning measurement, the arrangement of EUT, internal AE and associated cables must be adjusted within the scope of typical arrangement and common arrangement to attempt to identify the cable arrangement to provide maximum emission, as described in Appendix C. 

Arrangement for formal measurement must represent typical arrangement of EUT, internal AE and associated cables. 

The measurement must be done with EUT and/or AE arranged on the floor, on the table or associated as identified in C.1.1 and as described in the Figures from C.2 to C.12.

For some products, the arrangement of EUT and/or AE is not always clearly defined. This is due to the change of EUT configuration in reality or due to limits in terms of physics or reality use. The examples of such arrangement include:
· Wall/ceiling/slot mounted;

· portable; 

· man-inserted.

A specific example is an video player, which could be placed at various positions on the wall, ceiling or floor. C.1.1 identifies the necessary additional information to configure EUT to simulate the mentioned arrangements.

3.4. Equipment instruction material 

Instruction materials and/or user manuals must cover the details on any special protection necessary to be done by users to ensure EMC conformity with requirements of this regulation. For example, the user manual for shielded cables or special cables such as  5 F / UTP or 6 U / UTP as defined in ISO IEC 11801.
Equipment conforming with Class A requirements of this regulation must have a warning in its manual declaring that this equipment may cause radio interference. For example: 

Warning: Operation of this equipment in residential area may cause radio interference. 

3.5. Applicability 

The measurement must be conducted on relevant ports of EUT pursuant to applicable tables as specified in Section 2. 

If the manufacturer deems one or more measurements unnecessary due to electrical characteristics and intended use of EUT, then the decision and proof for appropriacy of not taking these measurements must be recorded in test report. 

The following table specify the maximum frequency up to which radiated emissions measurement must be conducted. 

Based on the value of Fx, Table 14 stipulate the applicable maximum frequencies for the limits given in Table 3 and Table 5. 
 Table 14 – Maximum frequency stuplated for radiated emission measurement 

	Maximum internal frequencies 

(Fx)
	Maximum measured frequencies 

	Fx ≤ 108 MHz 

108 MHz <Fx ≤ 500 MHz 

500 MHz <Fx ≤ 1 GHz 

Fx > 1 GHz  
	1 GHz 

2 GHz 

5 GHz 

5 × Fx up to 6 GHz 

	NOTE 1: For FM and TV broadcast receiver, Fx is defined by the highest frequency generated or used excluding the frequencies of internal oscillator and tuned frequencies. 

NOTE 2: Fx is defined in  1.4.18. 

NOTE 3: For outdoor compartment of household satellite receiver, the highest measured frequency must be18 GHz


3.6. Test report 

General requirements for compilation of test reports are provided in Section 5.10 of ISO IEC 17025:2005 and Appendix E. Test reports must provide detailed and comprehensive information so that the measurements could be retake. If necessary, the detailed reports must include picturers of measured configurations in formal measurements. 

The test report must clearly state how the mode of operation EUT and its ports are actualized (see Appendix A). Test report must also specify which products conform with Class A or Class B limits provided in Section 2. 

For each provision of relevant tables in Section 2, test reports must include at least 6 measurement results with highest emissions compared to the limits of each modulator type (this recording is sufficient as to prove conformity with all limits and at all modulator types as demonstrated in the Figures from B.3 to B.5), unless the results are:

· Lower than base interference of testing system; or
· Lower than the limit by 10 dB or more. 

The results must include the following information of emission measurement: 

· Assessed ports (including all port identification info); 

· For measurement of AC line, tested line must be specified
· Frequency and range of emission; 

· Backup gap for stipulated limits; 

· Limits at emission frequency; 

· Modulator used. 

The report must specify if less than 6 results within 10 dB range of emission limits were observed. 

NOTE: It may also be useful to record the results lower than the limit by 10 dB or more. In addition, other factors, such as polarity level of antenna or azimuth of roatating table may also be useful if recorded. 

In addition, the test report must also include: 

· Fx frequency of the highest internal frequence source within EUT as defined in 1.4.18. No need to report this frequency if radiated emission is measured up to 6 GHz; 

· Uncertainty of measuring equipment must be conducted for each measurement type (see Table 1 of CISPR 16-4-2:20110). No need to report if Ucispr is not defined for the relevant measurement type; 

· The cables type simulated by AAN, if emission from wired cable network is measured by using an AAN. See Table B.2; 

· Measuring distances for radiated emission measurements are stipulated in B.2.2.4 and the Tables from 2 to 7. If other measuring distances is used, then the report must include the description of limits calculation. 
Additional instructions are available in Appendix E. 

3.7. Conformity with this regulation 

To conform with this regulation, the EUT is required to satisfy the requirements of either Class A or Class B as stipulated in Section 2, if applicable. EUT which satisfies the requirements specified in Section 2 will be considered to satisfy all requirements for the entire bandwith from 9 kHz to 400 GHz. No measurement is necessary for frequencies without stipulated limits. 

If this regulation provides customizing opitions to test for special requirements in selecting testing methods, conformity can be proved based on any specific limits by using applicable measuring method. In cases where it is necessary to retake measurements on equipment to prove conformity to this regulation, then the original method selected for the measurement must be used to ensure consistency of results, unless the manufacturer agrees to use other method. Requirements applicable to radiated emission measurements are stipulated in the Tables from 2 to 7 with required limits and restrictions stipulated in Table 1. Requirements applicable to conducted emission measurements are stipulated in the Tables from 9 to 13 with required limits and restrictions stipulated in Table 8. 

The verification of EUT conformity with the regulation is solely based on emissions from EUT. For example, if an AE is used to actualize EUT, and emissions from AE are considered to contribute to the total measured emissions of the system under test (for example AE is a plug-in module to EUT), then the selected AE, wherever applicable, must comply with all relevant emission limits. If AE is known to generate significant emissions, then such emissions cab be mitigated by reduction of measurements, as long as these measurements does not reduce emissions from EUT. The configuration prioritizes removal of AE from tested area, as allowed by C.1. 

Conformity can be proved by measuring emissions from EUT during its simultaneously performing all functions, or one function after another, or any combination of its functions. 

3.8. Measurement uncertainty 

Measuring equipment uncertainty must be calculated pursuant to CISPR 16-4-2 and must be reported as described in section 3.6. 

Measuring equipment uncertainty must not be accounted for during identification of conformity. Refer to CISPR TR 16-4-3 for instruction on applicability of limits applicable to mass-produced MME. 

4. ADMINISTRATIVE PROVISIONS
4.1. The Multimedia equipment within the scope of regulation in section 1.1 must conform with technical provisions in this Regulation. 
4.2. Measurement instrument/equipment: Compliant with current regulations. 

5. RESPONSIBILITY OF ORGANIZATIONS AND INDIVIDUALS
Relevant organizations and individuals have the responsibility to implement the regulations on declaration of conformity for multimedia equipment within the scope of regulation in section 1.1 and subject to inspection of relevant authorities pursuant to current regulations.  
6. ORGANIZATION OF IMPLEMENTATION
6.1. The Authority of Telecommunications and the Departments of Information and Communications has the responsibility to organize the instruction and implementation of administration over multimedia equipment pursuant to this Technical regulation. 

6.2. This regulation is applied as replacement for the National Standards TCVN 7189:2009 and TCVN 7600:2010 in implementation of the regulations of the Ministry of Information and Communications on conformity certification and declaration.

6.3. If there is any changes, addition or adjustment to the provisions of this Technical regulation, then the updated document will apply. 
6.4. During implementation of this regulation, if any issue or questions is encountered, the relevant organizations and individuals must report in written to the Ministry of Information and Communications (Department of Science and Technology) for instruction and solution ./.

APPENDIX A
(Regulation)
Actualization of EUT during measurement and specifications of test signal
A.1. Overview 

This Appendix stipulates the methods to actualize EUT during emission measurement. 

MME often have various different functions and modes of operation associated with each function. 

For each function, or set of functions selected to actualize EUT, the number of representative modes of operation, including power/low backup modes must be considered for testing. The mode(s) generating the most emissions must be selected for final measurements. 

EUT must be operated at selected mode(s) while the ports are operated in in compliance with this Appendix. 

Emissions from multiple ports (as required by this regulation) must be measured while appropriate tested signals are applied pursuant to stipulations of this Appendix. 

All ports, including those of speakers and display devices, must be actualized in a manner correspondent to and representative for their normal use. The actualizing signals, the sound volume and display screen parameters must be selected related to intended functions of EUT and must ensure the ability to assess the correct operation of EUT. 

The provisions below provides addition and clarification to assist the repeatability of tests between laboratories. Description of the methods for actualization on EUT and all relevant ports must be recorded in test report. If deviation is used in application of one of the methods specified in this Appendix (for example, the use of different levels of signal and image) then justification must be included in test report. 

A.2. Actualization of EUT ports 

A.2.1. Audio signals  

For EUT to support audio signals, the signal used for actualization of EUT must be sine wave 1 kHz unless the manufacturer specifies a more appropriate value.

A.2.2. Video signal 

EUT to display video images or EUT with ports used to supply video signals must be actualized complant to Table A.1 and must be configured, if applicable, by using the parameters specified in Table A.2. 

The video ports must send signals, and the images must be displayed, correspondent to the highest complexity level listed in Table A.1 which EUT is capable of generating. However, the manufacturers may choose the option to actualize the display and video ports by using the document images listed in Table A.1 (complexity level 2) when emission levels are generated by the use of this document image do not reduce in comparison with emission levels generated by the use of complexity level 3 and 4.
 Table A.1- Method for actualization of display and video port 
	Complexity level  
	Display image
	Description 
	Examples of equipment 

	4 (highest) 
	Color bars with animated factors
	Standard color bars with moving factors. See a

	Digital TV, set-top box, PC, DVD device, video game console, independent monitor 

	3 
	Color bars 
	Images of standard color bars. See a 
   
	Analogue TV, display screen of camera, display screen of image printer 

	2 
	Document image 
	If possible, document image sample should include all H characters to be displayed. Character types, sizes and quantity on each line must be set up to achieve the largest quantity of characters displayable on the the display screen. If the screen supports document scrolling, then the scrolling must be done
	Terminal POS equipment, computer terminal device without graphic functions
 

	1 (lowest) 
	Typical display screen
 
	Most complex display screen generatable by EUT
 
	EUT with exclusive display screen and/or incapable of displaying any of the mentioned images, electronic music keyboard, phones 

	a   This display image is also applicable for monochrome displayer which will display the grey level scale.

If there are more than one display screens or video ports, then each of display screens/ports must receive suitable actualization as stipulated by A.2.2. 

Display images can be changed when necessary to actualize primary functions of EUT. If possible, these changes must be limited to the lower or upper half of the display zone so that the display images stipulated in the table can fill most of the display screen. 

For analogue TV, only color bars will be displayed, defined by complexity level 3. 

Examples for color bars of complexity levels 3 and 4 color bars of 100/0/100/0 or 100/0/75/0 as specified in Recommendation ITU-R.BT.471-1.


 Table A.2 – Display parameters and video parameters 

	Functions
	Settings

	 Hardware acceleration 
	Maximum 

	Screen setting 
	Highest effective definition (including settings of pixel rate and frame rate) 

	Color quality 
	Highest color bit depth 

	Brightness, contrast, color
	Use the default settings of the brand or typical settings 

	Others 
	Adjusted to achieve typical images by using the settings with highest effect 


A.2.3. Digital broadcast signal  

Examples of specifications of digital broadcast signal are shown in Table A.4. 

A.2.4. Other signals 

Other ports must be actualized by using methods stipulated in Table A.3. 

 Table A.3 – Methods for actualization of ports 

	Ports 
	Methods for actualization of ports

	Broadcast receiver tuner port
 
	Modulation of RF carrier wave must be established pursuant to the system intended to be use by EUT.

Unless otherwise stipulated, the input signal level at relevant ports must be sufficient to ensure uninterfered supply of image and/or sound 

Refer to A.2.1 and A.2.2
Examples of specifications of digital broadcast signal of digital broadcast receiver ports are stipulated in Table A.4. 

Conducted emission of mains power ports and radiated emissions of an EUT with broadcast receiving function must be assessed when tracked to 1 channel for each receive modes, e.g. analogue TV, DVB-T, DVB-C, analogue radio, digital radio
See B.4.2.1 for instruction on definition of channels used for conducted emission measurements on broadcast receiver tuner port. 

	Wired network ports 
	Representative signals must be defined by the manufacturer. 

For Ethernet traffic support ports (e.g. 100Base-T, 1000Base-T), which can operate in multiple modes, measurements can be limited to EUT’s mode of operation at maximum speed. 

Assessment of EUT sending Ethernet traffic of 10Base-T applies the following: 

To perform reliable emission measurement capable of showing high LAN use efficiency, a condition of 10% LAN overuse must be created and maintained for at least 250 ms. The content of test trafic includes periodic bulletins and randomized spurious bulletins to simulate types of data transmission in reality. (example of randomized spurious bulletins: compressed files or coded files. Example of periodic bulletins: uncompressed graphic files, memory dump, screen update, disk images). If the LAN maintains transmission during free cycles, then measurement must also be conducted during free cycles. 

	Tất cả các cổng không được quy định khác
	Tín hiệu đại diện phải do nhà sản xuất xác định. 

 


Table A.4 – Examples of specifications of digital broadcast signals 

	Overview 
	DVB 
	ISDB 
	ATSC 
	DMB-T 

	Standards 

 
	TR 101.154 
	- 
	ATSC A/65 standard
	A-System 

(DAB / Eureka-147) 

	Source coding 
	MPEG-2 video 

MPEG-2 audio  
	MPEG-2 video 

MPEG-2 audio  
	MPEG-2 video 

AC-3 audio 
	H.264 / MPEG-4 AVC 

	Data coding 
	Customized 
	Customized
	Customized
	Customized

	Video factor stream 
	Color bars, with small moving factors  
	Color bars, with small moving factors
	Color bars, with small moving factors
	Color bars, with small moving factors

	Video bit rate 
	6 Mbp/s
	6 Mbp/s
	6 Mbp/s
	(1 ~ 11) Mbp/s

	Audio factor stream for color measurement 
	1 kHz/entire band -6 dB 
	1 kHz/entire band -6 dB
	1 kHz/entire band -6 dB
	1 kHz/entire band -6 dB

	Audio factor stream for noise measurement  
	1 kHz/silencer 
	1 kHz/silencer
	1 kHz/silencer
	1 kHz/silencer

	Audio bit (transmission) speed
	192 kbit/s 


	192 kbit/s 
	192 kbit/s 
	192 kbit/s 

	Satellite earth TV
	DVB-T 
	ISDB-T 
	ATSC 
	DMB-T 

	Standards 
	EN 300 744 
	ARIB STD-B21 

ARIB STD-B31 
	ATSC 8VSB 
	A-System 

(DAB / Eureka-147) 

 

	Level 

 
	50 dB (μV)/75 Ω -VHF B III 

54 dB (μV)/75 Ω -UHF B IV/V 
	From 34 dB (μV) to 89 dB (μV)/75 Ω 

 
	54 dB (μV) 

(using ATSC 64) 

 
	18 dB (μV) ~ 97 dB (μV) 

 

	Channel  
	From 6 to 69 
	- 
	From 2 to 69 
	- 

	Frequency 

 
	- 
	From 470 MHz to 770 MHz,  5,7 MHz bandwidth
	 
	174 MHz ~ 216 MHz 

 

	Modulation
 
	OFDM 
	OFDM 
	8 VSB or 16 VSB 
	DQPSK, : 

OFDM transmission

	Mode  
	2k or 8k 
	8k, 4k, 2k 


	- 
	- 

	Modulation map
	16 or 64 QAM or 

QPSK 
	QPSK, DQPSK, 16 

QAM, 64 QAM 
	- 
	- 

	Protection period  
	1/4, 1/8, 1/16, 1/32 
	1/4, 1/8, 1/16, 1/32 
	- 
	- 

	Coding ratio  
	1/2, 2/3, 3/4, 5/6, 7/8 
	1/2, 2/3, 3/4, 5/6, 7/8 
	2/3 
	- 

	Effective bit speed 
	MBit/s change
	- 
	19,39 MBit/s
	- 

	Information bit (transmission speed): maximum: 
	31,668 MBit/s 
	23,234 MBit/s
	- 
	- 

 

	Satellite TV  
	DVB-S 
	DVB-S 

(Telecommunication satellite) 
	ISDB-S (Boardcast satellite) 

 
	None 

 

	Technical description 

 
	EN 300 421 
	ARIB STD-B1 
	ARIB STD-B20 

ARIB STD-B21 
	- 

 

	Level
 
	60 dB (μV)/75 Ω 
	From 48 dB (μV) to
81 dBμV/75 Ω 
	From 48 dB (μV) to 81 dB (μV) /75 Ω 

 
	- 

 

	Frequency 

 
	From 0,95 GHz to 2,15 GHz 
	From 12,2 GHz to 12,75 GHz 
	From 11,7 GHz to 12,2 GHz 
	- 

	First frequency IF 
	- 
	From 1 000 MHz to 1 550 MHz, 

bandwith 27 MHz 
	From 1 032 MHz to 1 489 MHz, 

bandwith 34,5 MHz 
	- 

 

	 

 
	- 
	From 12,5 GHz to 12,75 GHz 
	From 11,7 GHz to 12,2 GHz 
	- 

	Modulation 

 
	QPSK 
	QPSK 
	TC8PSK, QPSK, BPSK 
	- 

	Coding rate
 
	3/4 
	1/2, 2/3, 3/4, 5/6, 7/8 
	2/3 (TC8PSK), 1/2, 2/3, 3/4, 5/6, 7/8 (QPSK, BPSK) 
	- 

 

	Overview 
	DVB 
	ISDB 
	ATSC 
	DMB-T

	Efective bit speed  
	38,015 MBit/s 
	29,2 MBit/s 

(r = 3/4) 


	- 
	- 

	Information bit (transmission speed):  
	- 
	From 19,4 MBit/s to 34,0 MBit/s 
	- 
	- 

 

	Information bit (transmission speed): maximum
	- 
	34,0 MBit/s 
	52,17 MBit/s 
	- 

 

	Cable TV  
	DVB-C 
	ISDB-C 
	ATSC 
	- 

	Tecjnical Description 
	EN 300 429 

ES 201 488 

ES 202 488-1 

EN 302 878 (DOCSIS)
	J CTEA STD-002 

JCTEA STD-007 

 
	ANSI / SCTE 07 
	- 

 

	Level 
	67 dBμV with 75 Ω for 256 QAM 

60 dBμV with 75 Ω for 64 QAM 
	49 dB (μV) 

81 dB (μV)/75 Ω (64 QAM) 

TDB (256 QAM)  
	60 dB (μ V)/75 Ω 

 
	- 

	Frequency 

 
	From 110 MHz to 862 MHz 
	From 90 MHz to 770 MHz, bandwith 6 MHz 
	From 88 MHz to 860 MHz 
	- 

 

	Modulation 

 
	16/32/64/128/256 QAM 
	64 QAM or 256 QAM 
	64 QAM or 256 QAM 
	- 

	Effective bit speed 

 

 
	38,44 MBit/s (64 QAM) và 51,25 MBit/s (256 QAM) at 6,952 Mbaud (channel 8 MHz) 
	- 
	26,970 MBit/s (64 QAM), 

38,810 MBit/s (256 QAM) 
	- 

 

	Transmission bit speed 

 
	41,71 MBit/s (64 QAM) 

55,62 MBit/s 

(256 QAM) at 

6,952 Mbaud 

(channel 8 MHz)  
	31,644 MBit/s (64 QAM) 

42,192 MBit/s (256 QAM) 

 
	- 

 
	- 

	Information (transmission) bit speed  

 
	51,25 MBit/s 

(256 QAM) at 

6,952 Mbaud 

(channel 8 MHz) 
	29,162 Mbits/s 

38,883 Mbits/s 

(256 QAM) 

 
	- 

 
	- 

	Return link 
	- 
	- 
	From 5 MHz to 40 MHz, QPSK 
	- 


APPENDIX B

(Regulation)

Measuring procedure and equipment and additional information

B.1. Overview 

This Appendix provides additional information, measuring procedure and requirements as addition to the normative reference stipulated in Table 1 and Table 8. Additional information is also available in Appendix F (Reference). 

This appendix is divided into 3 major subsections: 

B.2: Measuring equipment and additional information; 

B.3: General measuring procedures; 

B.4: Measuring procedures related to MME. 

B.2. Measuring equipment and additional information 

B.2.1. Overview 

Each components of the equipment must conform with relevant requirements stipulated in basic standards provided in Table 1 and Table 8. 

B.2.2. Use of CISPR 16 standards as basic standards 

B.2.2.1. Overview 

The measuring receiver must satisfy relevant specifications in CISPR 16-1-1:2010, as stipulated in Section 2. Modulators and bandwidth must conform with provisions of relevant tables in Section 2. When the use of an average value moderator is required, use a linear average value moderator as stipulated in Article 6 and CISPR 16-1-1:2010. 

If the level of a separated emission exceeds all relevant limits, then it will be passed as long as the two following conditions are met with 2-minute period of measurement: 

1) The period the emission exceeds limits does not exceed 1 s; 

2) Within any 15 s period of observation, the emission exceeds limits for no more than one time. Pay close attention to ensure that the measuring system is not overloaded. See Appendix D. 

Measuring equipment provided with RF preselectors (automatically based on scanned frequency) must take sufficient measuring time length on each frequency to avoid to avoid deviation in measured amplitude values. 

When common analyzers are used in initial scanning measurement (see Table B.3.2), the video bandwidth of measuring device must be equal to or higher than definition bandwidth to not affect measured results. Other installations can be used for definition bandwidth and video bandwidth, however must ensure that the installations do not have adverse effect on measured results. 

B.2.2.2. Antenna used for radiated emission measurements 

May use dipole tuner antenna or boardband linear polarized antenna suitable for measurements. The antennas must be aligned in free space conditions using the procedures provided in ANSI C63.5. 

B.2.2.3. Ambient signals 

If ambient signals are covering the emissions of EUT, then use the procedures defined in Appendix A of CISPR 16-2-3:2010/AMD 1:2010 to reduce effect of a range of ambient effects. The frequencies and levels of ambient signals covering the EUT emissions must be recorded in test report.

B.2.2.4. Boundary of EUT, internal AE and associated cables and measuring distance applied for radiated emission measurements 

EUT and internal AE must have as-small-as-possible actual arrangement within the measured volume, and also must ensure the typical spacing and satisfaction of requirements provided in Appendix C. Central point of the arrangement must be placed at the center of the rotating table. Measuring distance is the shortest horizontal distance from the imagined circle around the measured volume to the alignment point of antennas. See Figure B.1 and Figure B.2. 
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Figure B.1 – Measuring distance
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Figure B.2 – Boundary of EUT, internal AE and associated cables

If possible, any of the HID should be placed in typical arrangement. HID could be placed at the front edge of the table if the table is not deeper than 1 m. If a deeper table is used, then HID will only be placed at the front edge of the table if such arrangement does not cause the imagined circle circumference to increase, if not then HID can be placed at 1 m distance from the back edge of the table to the front of the HID. 

If AE is placed outside of the test area (as described in C.1.1),  AE is located remotely and its associated cable is not considered to be within the circumference of the imagined circle for the purpose of identifying measuring distance. 

If the measurement instrument is approved (compliant with Tables 1 and 2 of CISPR 16-1-4:2010/AMD 1:2012 or in B.4.4) for each different measuring distances not stipulated in the Tables from 2 to 7, then the measurement may be conducted out of those distances. In this case, the limit L2, correspondent to the selected measuring distance d2, must be calculated using the following formula: 

L2 = L1 + 20 log ( d1/d2 )

In which, L1 is the stipulated limit in dBμV/m unit at the distance d1; and L2 is the new limit applied to the distance d2. The distances d1 and d2 use the same unit, e.g.: m. 

In addition, in the use of this formular, the test report must specify the limit L2 and the actual measuring distance d2 . To ensure consistency of calculation results, wherever possible, the limits applied to measuring distances of 10 m (for frequencies up to 1 GHz) and 3 m (for frequencies higher than 1 GHz) must be used as basis for calculation of other measuring distances. 

The minimum measuring distance applied to radiated emission measurement must be 3 m for frequencies up to 1 GHz and 1 m for frequencies higher than 1 GHz . 

If a FAR is used and location of receiver antennas cannot be changed then the limits must be adjusted using the formular stipulated above. 

B.2.3. EUT cycle time and measurement pause time

Cycle time is the time required by EUT to complete an action. The pause time longer than normal cycle time must be used for all formal measurement. Pause time can be limited within 15 s. 

B.3. General measurement procedure 

B.3.1. Overview 

Radiated emissions and conducted emissions must be assessed pursuant to the relevant requirements in section 2, using suitable procedures specified in Table 1 and Table 8. The following minor provisions provide an overview with consideration to the test instrument available at the test location. For details, see B.4 and Appendix F. 

To accelerate the measuring procedure, peak demodulators can be used compliant to this decision-making tree diagram described in Figures from B.3 to B.5. 
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Figure B.3 – Decision-making tree diagram for the use of different demodulators with quasi peak and average limits 
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Figure B.4 - Decision-making tree diagram for the use of different demodulators with peak and average limits
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Figure B.5 - B Decision-making tree diagram for the use of different demodulators with quasi limits

B.3.2. Initial scanning measurement 

The purpose of initial scanning measurement is to identify the frequencies where EUT generates the highest frequency level and to help select configuration(s) to be used in formal measurement. Refer to Appendix D for details on initial scanning measurement. 

B.3.3. Formal measurement

Configurations found during initial scanning measurement generate emissions with highest amplitudes compared to the limits, and must be used for formal measurements. If initial scanning measurements are not conducted, the formal measurements must be conducted using configuration(s) expected to generate emissions with highest amplitudes compared to the limits; and the reasons for the selections must be included in the test report. 

Formal measurements must be conducted with measuring instruments conform with stipulations of the Tables 1 and 8. These measurements must be done compliant with basic standards as well as the requirements of this regulation. 

If measurements are conducted using a FAR, then antenna and cables may be moved to reach the measuring distance as stipulated.

B.3.4. Characteristics applicable for radiated emission measurements 

Formal emission measurements must identify the highest emissions at any frequencies, where limits will be set up, in consideration of the following: 

· Antenna polarization (horizontal and vertical); 

· Full rotation of EUT, internal AE and associated cables (360 degree rotation); 

· Antenna height. 

If the measurements are conducted by using OATS/SAC, then the scanning of antenna height must be limitted within the area above RGP by from 1 m to 4 m. 

If the measurements are conducted by using FSOATS, then the scanning of antenna height must include the heights stipulated in the Figures 14 and 15 and Table 2 of CISPR 16-2-3:2010 AMD 1:2010. 

If initial scanning cannot be conducted, then formal measurements must be done for the entire frequency band. 

B.3.5. Characteristics applied for conducted emission measurements on AC mains power port 

The testing must include measurements on all powered lines and neutral lines (or ports). 

For further instructions on components of conducted emission measurements, see 6.5.1 of CISPR 16-2-1:2008 AMD 1:2010 AMD 2:2013. 

B.3.6. Characteristics applied for conducted emission measurements on analogue/digital data port 

MME may have different types of analogue/digital data port which apply different requirements as stipulated in Section 2. Must actualize and assess at least one port for each type based on the requirements. Select measuring procedures by using the information provided in Table B.1 and in this section. 

If EUT have multiple analogue/digital data ports of the same type, the must assess ay least one port per type. If either by initial scanning or by another technique the ports are proved to be identical in terms of emission characteristics then only one port will be assessed. 

For further instructions on components of conducted emission measurements, see 6.5.1 of CISPR 16-2-1:2008/AMD 1:2010/AMD 2:2013]. 

B.3.7. Characteristics applied for conducted emission measurements on broadcast receiver tuner ports 

Each type of port (digital, analogue, satellite, etc.) must be assessed using the measuring procedures provided in B.4.2. 

For further instructions on components of conducted emission measurements, see 6.5.1 of CISPR 16-2-1:2008/AMD1:2010/AMD2:2013. 

B.3.8. Characteristics applied for conducted emission measurements on RF modulator output ports

Each type of port must be assessed using the measuring procedures provided in B.4.2. 

For further instructions on components of conducted emission measurements, see 6.5.1 of CISPR 16-2-1:2008/AMD1:2010/AMD2:2013. 

B.4. Procedures related to MME  

B.4.1. Conducted emission measurements on analogue/digital data port 

B.4.1.1. Mesuring procedure selection 

The purpose of these tests is to measure common mode emissions at analogue/digital data port of EUT. Applicable measuring procedures are provided in Table B.1. 

Table B.1 - Mesuring procedure selection for emission measurements on analogue/digital data port

	No
	Cable types
	Number of conduct wire pairs
	Example of relevant diagrams
	Measurement types
	Procedures

	1
	Shielded balanced
	1 (2 wires) 

2 (4 wires) 

3 (6 wires) 

4 (8 wires) 
	From Figure F.1 to Figure F.3
From Figure F.2 to Figure F.5
Figure F.3
Figure F.3 or Figure F.6 or Figure F.7
	Voltage 
	B.4.1.6.2

	2
	Shielded balanced
	Ports connected to cables with more than 4 balanced wire pairs or when the port cannot function properly when connected through an AAN 
	inapplicable 
	Voltage and current   
	B.4.1.6.4
 

	3
	Shielded or coaxial 
	inapplicable 
	Figure F.8
Figure F.9
Figure F.10 or 

Figure F.11
	Voltage 
	B.4.1.6.2. 

	4
	Shielded or coaxial 
	inapplicable 

 
	inapplicable 
	voltage or current 
	B.4.1.6.3 

	5

	Unbalanced cables
	inapplicable 

 
	inapplicable 
	voltage and current 
	B.4.1.6.4 

	6

	AC power
	inapplicable 
	AMN

Figure 5 and Figure 6 of 

CISPR 16-1-

2:2003/AMD 1:2004/ AMD 2:2006
	Voltage
 
	Apply the requirement in  Table 9 or 
Table 10
, when applicable. 

AMN must be used as a voltage sensor. 

	When used, AAN must satisfy all requirements stipulated in B.4.1.4.

When used, current sensor must satisfy all requirements stipulated in B.4.1.4 and CVP must satisfy all requirements stipulated in B.4.1.5.

The mains power must be supplied to EUT via AMN and used during measurement of terminal emission voltage of mains power pursuant to Table 9 or Table 10.

After use, AAN must be selected pursuant to B.4.1.3.

Caution is required during measurement of common mode current with an AAN in the circuit to ensure that the measuring method is correct for both discharging component and changing component of common mode current.

The procedure stipulated in B.4.1.6.2 give measure results with lower measurement uncertainty than the procedures in B.4.1.6.3 and B.4.1.6.4.


B.4.1.2. Characteristics of AAN 

Common mode current or voltage emission measurement (unparallel mode) at wired network ports to connect with unshielded balanced cables must be conducted with the wired network port connected to AAN with a cable. AAN must identify the common mode terminal impedance viewed through wired network port during emission measurements. 

The combination of AAN with all suitable converters required to be connected to EUT and AE must have the following characteristics: 

a) Common mode terminal impedance at ports of EUT in frequency band from 0.15 MHz to 30 MHz must equal to 150 Ω ± 20 Ω, with phase angle of 0 ± 20°. ( 

b) AAN must provide sufficient insulation to prevent emissions from AE or loads connected to the wired network port under assessment. Loss of AAN, for common mode emission originated from AE, must be so that the emission measured at inlet of measuring receiver must be lower than the relevant emission limit by at least 10 dB. 

Applicable minimum insulations are: 

· From 35 dB to 55 dB, increase linearly along the logarithm of frequencies on the frequency band from 0.15 MHz to 1.5 MHz; 

· 55 dB trên dải tần từ 1,5 MHz đến 30 MHz. 

NOTE: Insulation is the ratio of common mode emission originated from AE and common mode emission appeared at EUT port of AAN. 

c) AAN must satisfy the requirements on Longitudal conversion loss (LCL) in Table B.2 for the frequency band from 0.15 MHz to 30 MHz. Actual LCL values to simulate different types of cables are provided in Table B.2. 

Table B.2 – LCL values

	Cable types
	LCL

(dB)
	Tolerance

	3 (or more)
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	± 3 dB  

	5 (or more)
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	± 3 dB for f < 2 MHz 

-3 dB/+ 4,5 dB for 

2 MHz < f < 30 MHz  

	6 (or more)
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	± 3 dB for  f < 2 MHz 

-3 dB/+ 6 dB for 

2 MHz < f < 30 MHz

	Coaxial
	inapplicable
	inapplicable

	NOTE 1: f uses MHz unit in the abovementioned formula. 

NOTE 2: These are approximate LCL values of typical unshield balanced cables in representative environments. Representative specifications for the 3 types are considered representative for LCL values copper cable assess network. 


d) Intermediate loss or other loss of data quality within desired frequency band of the data due to appearance of AAN must not significantly affect the function of EUT. 

e) Voltage distribution factor of AAN (Vvdf ) must be within the range of ± -1 dB around the rated voltage on the entire frequency band from 0.15 MHz to 30 MHz. Voltage distribution factor of AAN is calculated as follow: 
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In which
Vcm is the common mode voltage appears on common mode impedance to EUT by AAN; and, 

Vmp is the measuring receiver voltage, measured directly at the voltage measured port of AAN. 

The voltage distribution factor must added to the measure voltage when measuring with direct receiver at voltage measured port of AAN and the results will be compared with voltage limits in tTable 11 or Table 12 during application. 

B.4.1.3. Selection of AAN for multiple-pair unshielded balanced cables 

The AAN type is selected base on number of physical wire pairs within the cable, minus all the wire pairs with no electrical connection to any part of EUT, including the ground. 

AAN described in the Figures from F.4 to F.7 are only appropriate for use when all wire pairs of the cables have connection. The AAN demonstrated in the Figures from F.1 to F.3 are appropriate for all scenarios, including scenarios where the use of some wire pairs are unknown, or some wire pairs are known to have no connection. 

B.4.1.4. Characteristics of current sensor

The sensor must have unchanged frequency response, and must be free of resonance within the concerned frequency band. The sensor must be functional, and must be free of saturation effects caused by active current inside primary coil. 

Insert impedance of the current sensor must not exceed 1 Ω. See 5.1 of CISPR 16-1-2:2003/AMD 1:2004/AMD 2:2006. 

B.4.1.5. Characteristics of CVP 


CVP must be used as stipulated in 5.2.2 of CISPR 16-1-2:2003/AMD 1:2004/AMD 2:2006. 

B.4.1.6. Measurement at wired network ports, antenna ports and and optical fibre cables equipped with metal-shield or tension-bearing components.

B.4.1.6.1. Selection of measuring procedure 

This provision describes the different procedures that can be use for common mode conducted emission measurement at analogue/digital data ports. Depends on the type of cable, different measuring procedures can be used, each with their own advantages and disadvantages. See F.2 and Table F.1
B.4.1.6.2. Measuring procedures using AAN 

Measurement at wired network port uses AAN with Longitudal conversion loss (LCL) as defined in Table B.2. Must use AAN specified for each type of cables by the equipment document provided to the users. The levels of each emissions from EUT must not exceed applicable limits of section 2. 

When voltage emission measurements are conducted, AAN must provide appropriate voltage measured port to connect with measuring receiver, as well as satisfy requirements on common mode terminal impedance at analogue/digital data port. 

For unshielded balanced ports, must use AAN compliant with B.4.1.2. LCL values of AAN must be within the tolerance stipulated in Table B.2 for AAN compatible with the cable type to be connected with EUT. 

The procedure must be as follow: 

· Arrange the EUT, internal AE and associated cables (examples are provided in Appendix C); 

· Conduct voltage measure at measured port of AAN; 

· Adjust the measured voltage by adding the Voltage distribution factor of AAN (Vvdf) as defined in B.4.1.2 e); 

· Compare the adjusted voltage with the limit. 

B.4.1.6.3. Measuring procedure using a 150 Ω load connected with with outer surface of the cable shield 

This procedure can be used for all types of coxial cables, multiple-pair cables with protective layer or optical fibre cables with metal shield or tention bearing components.

The procedure must be as folow: 

· Arrange the EUT, internal AE and associated cables generally as described in Figure C.4 or Figure C.5, but replace the CVP in Figure C.4 with a 150 Ω convert. The horizontal distance from the current sensor to EUT can be extended up to 0.8 m. In addition, In Figure C.5, AAN must be replaced with a combination of the 150 Ω converter /current sensor. 

· Break the outer protective insulation (to expose the shield) and connect the 150 Ω resistor with physical connection between the cable shield and RGP. The 150 Ω resistor must be located at a position with  ≤ 0.3 m distance from the shield’s outer surface to the ground. For more information, refer to F.2.5. 

· Insert a ferrite pipe or clamp inbetween the connection between 150 Ω resistor and AE. 

· Measure current with current sensor and compare results with current limits. Use the procedures provided in B.4.1.7 to measure the common mode unparallel impedance from the 150 Ω resistor toward AE, this impedance must be vastly higher than 150 Ω to not affect the measurements taken at emitted frequencies of EUT. 

· The space between AE and ground plane does not metter if impedance of ferrite is higher than the impedance specified in F.2.5. if unable to meet this condition, then the AE must be located vertically or horizontally away from RGP by 0.4 m, as stipulated in Table C.2 for EUT. 

Voltage measurement may also be conducted in parallel with the 150 Ω resistor by using a high-impedance sensor. In addition, measurement can also be made with a "converter from 150 Ω to 50 Ω" described in IEC 61000-4-6:2008 as a 150 Ω load and using a suitable correction factor (which is 9,5 dB in the case of " converter from 150 Ω to 50 Ω "). 

B.4.1.6.4. Measuring procedure using combination of current sensor and CVP 

As AAN cannot be used in this procedure due to unstable common mode impedance. The emissions from EUT must be measured with both voltage and current sensors, and then the measured voltage and current must be compared with correspondent voltage and current sensors. 

The procedures must be as follow: 

Arrange the EUT, internal AE and associated cables as stipulated in Appendix C, or as demostrated in Figure C.4 or C.5, with AAN replaced by the combination of current sensor/CVP. 

Use a CMAD or similar equipment between AE and the combination of current sensor/CVP. 

AE must be located vertically or horizontally away from RGP by 0.4 m, as stipulated in Table C.2 for EUT. When applicable, EUT must be powered via AMN placed on RGP. AMN must be located away from the closest boundary of RGP by a distance of 0.1 m. The power cord of EUT must be routed away from the cable used for measurements to minimize substrate coupling or crosstalk. 

Measure current with the current sensor and compare the results with the current limit. 

Measure voltage with CVP as stipulated in B.4.1.5. 

· The measured voltage must be adjusted at each of the concerned frequencies as follows: 

· If deviation from current limits ≤ 6 dB, then minus the actual current deviation  from the measured voltage value; 

· If deviation from current limits > 6 dB, then minus 6 dB from the measured voltage value. 

· Compare the adjusted voltage value with applicable voltage limits. 

· The measured current and the adjusted voltage both have to be less than the applicable current and voltage limits at all frequencies for EUT to be considered as conform with this requirement. 

B.4.1.7. Measurement of common mode impedance of cables, ferrite and AE
Three measures can be used to measure common mode impedance. 

The conditions to use these procedures are as follow:

Procedure 1 shall only be used if the lengths of correction loop (stipulated in Figure B.6) and AE loop (stipulated in Figure B.7) both are lower than 1.25 m. This condition is necessary to minimze loop resonance which may affect the impedance measurement and increase measurement uncerainty. 

The procedures 2 or 3 shall be used if the length of either of the loops, as stipulated in the Figues B.6 and B.7, is 1,25 m or longer. 

Procedure 1: 

· Align the 50 Ω control sensor system. See Figure B.6. 

· Input the control voltage (V1) from the signal generator to the control sensor and record the current value ( I1 ) in the measuring sensor. 

· The cables used for the measurement from EUT must be unpowered and short-circuited from at EUT terminal. 

· Apply the same control voltage (V1 ) on the cable also with a control sensor. 

· Measure the current with the same measuring sensor, calculate common mode unparallel impedance of the combination between the cable, ferrite and AE by comparing current value (I2 ) measured with current sensor with the previously measured current value (I1 ). 

Common mode impedance shall be 50 × (I1 ÷ I2) . For example, if I2  equals to a half of I1 , then common mode impedance shall be 100 Ω. 

Procedure 2: 

Connect the impedance analyzer unit to between the cable shield connected to the EUT port under assessment and the Reference Ground Plane (RGP), and install a 150 Ω resistor at that position. EUT must not be powered during this measurement. Apply the arrangements stipulated in B.4.1.6.3. The measurement settings is similar to the settings shown in Figure F.15. 

Procedure 3: 

Use a network analyzer, a current sensor and a CVP to measure common mode current and voltage. Current and voltage ratio on the cable connected to the EUT, when measured with network analyzer, will identify common mode impedance. The measurement settings is similar to the settings shown in Figure F.15.
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Figure B.6 – Correction structure
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a 
Distance to reference ground plane (horizontally or vertically)

b   
Distance to reference ground plane doesn’t matter

c   
AE loop is defined when the position of the switch connects AE to the ground and AE loop shall be as demonstrated by the red breakline

Figure B.7 – Impedance arrangement for measurement pursuant to B.4.1.7
B.4.2. Radiated emission voltage measurement at TV/FM broadcast receiver tuner ports within the band from 30 MHz to 2.15 GHz 

B.4.2.1. Overview 

When measurements are conducted at at TV/FM broadcast receiver tuner ports of EUT, unmodulated carrier wave generator must be used to supply RF signal to the receiver input at the tuned frequency of EUT. (See Appendix A) 

The output of signal generator must be set to generate the signal level of 60 dB (μV) for FM receiver or 70 dB (μV) or for analogue TV receiver, and for digital TV receiver the signal levels as stipulated in Table A.4 must be generated. For each cases, the stipulated level will be the voltage on the input impedance of receiver (the typical impedance would be  75 Ω).

To identify channel(s) of each receiving modes used during a formal test then the first assessment task would be to use scanning mode on broadcast receiver. These tests will be conducted by using the channels to generate the highest emissions for each receiving mode (e.g. digital or analogue receiving).

B.4.2.2. AE connection (signal generator) 

TV/FM broadcast receiver tuner ports of EUT and AE (signal generator) must be connected to the input of the measuring device with coaxial cables combination circuit of resistor (or other applicable equipment). The combination circuit or equipment used must have minimum loss of 6 dB between AE and measuring device. See Figure B.7. 
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Figure B.8 – Circuit arrangement for measurement emission voltages at TV/FM broadcast receiver tuner ports

Impedence viewed from TV/FM broadcast receiver tuner ports of EU must equals to rated antenna input impedance which were recommended for the port. EUT must be tuned to the desired signal from AE (signal generator). The emission level must be measured in the relevant frequency band, with consideration to the loss between TV/FM broadcast receiver tuner ports of EUT and measuring device. 

RF currents must originate from the frame of the receiver to the outer surface of the coaxial cable shield and must be insulated to not enter the coaxial cable system and cause measurement results to be wrong, for example by using ferrite tubes. 

Be cautious for possible overload of input layer of measuring device due to the output signal of AE (signal generator). 

B.4.2.3. Test result display  

The results must be displayed in form of emission voltage in dB (μ V). Along with the measurement reults, the recommended input impedance of TV/FM broadcast receiver tuner ports must also be disclosed. 

B.4.3. Measurement of desired signal and emission voltage of RF modulator output port, within the frequency band from 30 MHz to 2.15 GHz 

B.4.3.1. Overview 

For EUT one  RF modulator output port (e.g. video recorders, video camera and recorders) additional measurements for desired signal and emission voltage at RF modulator output port of EUT . 

B.4.3.2. Measuring procedure 

RF modulator output port of EUT is connected to the input of a measuring equipment with a coxial cable and adaptive circuit (if necessary) as demostrated in FIgure B.9. Characteristic impedance of the cable must equal to the rated impedance of EUT. EUT must generate RF carrier wave modulated by video signal stipulated in Appendix A. 

RF output level can be estimated by plusing the intermediating loss of adaptive circuit to the indicated value of measuring device (tuned to the video carrier wave frequency and harmonic waves of measuring device). 

Initial assessment is done by using modulator scanning mode which to identify the channels where the modulator generate the highest emissions level. These channels will then be used for formal measurements.
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Figure B.9 – Arrangement of current for measurement of desired signal and emission voltage at RF modulator output port of EUT

B.4.4. Additional value for measurement of Normalized Site Attenuation (NSA) 

The measuring procedure provided in CISPR 16-1-4:2010/AMD1:2012 and the values provided in Table B.3 must be used for conducting NSA measurements ở from 5 m distance, if necessary. 

Table B.3 – Standardized NSA measurement used for OATS/SAC - 5m

	Polarity
	Horizontal
	Verticle

	D (m)
	5
	5
	5
	5

	H 1 (m)
	1-4
	1-4
	1-4
	1-4

	H 2 (m)
	1
	2
	1
	1,5

	Frequency (MHz)
	NSA (dB)

	30,00
	20,7
	15,6
	11,4
	12,0

	35,00
	18,2
	13,3
	10,1
	10,7

	40,00
	16,0
	11,4
	8,9
	9,6

	45,00
	14,1
	9,8
	7,9
	8,6

	50,00
	12,4
	8,5
	7,1
	7,8

	60,00
	9,5
	6,3
	5,6
	6,3

	70,00
	7,2
	4,6
	4,3
	5,2

	80,00
	5,3
	3,2
	3,3
	4,3

	90,00
	3,7
	2,0
	2,4
	3,5

	100,00
	2,3
	1,0
	1,6
	2,9

	120,00
	0,1
	-0,7
	0,3
	2,1

	140,00
	-1,7
	-2,1
	-0,6
	1,7

	160,00
	-3,1
	-3,3
	-1,3
	1,0

	180,00
	-4,3
	-4,4
	-1,8
	-1,0

	200,00
	-5,3
	-5,3
	-2,0
	-2,6

	250,00
	-7,5
	-6,7
	-3,2
	-5,5

	300,00
	-9,2
	-8,5
	-6,2
	-7,5

	400,00
	-11,8
	-11,2
	-10,0
	-10,5

	500,00
	-13,0
	-13,3
	-12,5
	-12,6

	600,00
	-14,9
	-14,9
	-14,4
	-13,5

	700,00
	-16,4
	-16,1
	-15,9
	-15,1

	800,00
	-17,6
	-17,3
	-17,2
	-16,5

	900,00
	-18,7
	-18,4
	-17,4
	-17,6

	1 000,00
	-19,7
	-19,3
	-18,5
	-18,6

	These data apply for antennas with RGP space of at least 250 mm when the center of the antenna is above RGP when vertical polarization is 1 m. 

D:   Measuring distances 

H1: Height of receiving antenna 

H2: Height of sending antenna   


APPENDIX C

(Regulations)

EUT arrangement, AE board and combined connector cable

C.1. Overview

C.1.1. Generality

The purpose of this standard is to measure emissions from the EUT in a way that is consistent with both the typical arrangement of the measurement and the use of EUT. The measurement arrangement of the EUT, AE board and combined connector cable must be representative of normal use.

The EUT must be arranged in accordance with the requirements set out in Table C.1.

Table C.1 - Measurement arrangement of the EUT 
	MME arrangement in the expected operation mode
	Measurement arrangement
	Note

	Only on the table
	On the table
	

	Only placed on the floor
	Placed on the floor
	

	Can be on the table or

placed on the floor
	On the table
	

	To be mounted on a rack
	In the rack or on the table
	

	Other cases such as wall-mounted, ceiling-mounted, portable or body-mounted
	On the table
	If the device is designed to be mounted on the ceiling, the direction of the device is normal like other cases, the downward direction of the device maybe opposite the upside of the measurement device.

	If testing device on the table can cause physical harm, the equipment may be placed on the floor and written in records of the decisions and explanations.


All cables considered as part of the EUT must be arranged like normal use, which depends on the distance limits specified in Table C.2 and the requirement to minimize the size of the measurement arrangement. For example, the keyboard and mouse of the personal computer must be placed in front of the computer screen.

The following arrangements may be used to limit the bad effects of AE emissions or to reduce the time taken to measure, provided such arrangements demonstrate that they do not reduce emissions measured by the EUT.

• Place AE under RGP;

• Place AE below the measured volume of a FAR, or

• Place AE outside the measured area when the AE is usually located away from the EUT.

The EUT using to mount on a rack can be arranged in a rack or as the device is placed on the table. When the EUT can be used in both floor configuration and table configuration, or both floor configuration and wall configuration, it must be judged according to the configuration placed on the table. However, if the normal installation of the EUT is placed on the floor, then the arrangement must be used.

The type and structure of the cables used in setting the measurement must be in accordance with the normal or typical use of the EUT. Cables having lightweight properties (for example, shielded, tighter/ more twisted lengthways, ferrite beads) are only used if all such properties are intended to be implemented. If the cable is lightweight, it must be stated in the test report. Use way to go the available cable provided by the manufacturer - the vendor or the commercialized cable as regulations in installation instruction or usage instruction.

The cables connected to the AE which are located outside the measured area have to be dropped straight (but they are isolated from the RGP) RGP (or turntable, when it is able to applicable), and then they are routed directly to the site where they leave the test site. Insulation thickness cannot be thicker than 150 mm. However, cables that normally remain connected to the ground must be connected to the RGP in accordance with the normal technical process or according to the manufacturer's recommendation.

In measurements of conductive emissions on analogue / digital data ports, the cable between the EUT and the measuring device or measuring probe shall be as short as possible and shall meet the requirements specified in Table C.2.

In fact, the redundant cables must be bundled without causing the induction in the central from the EUT to the AMN or AAN to measure conductive emission. The length of the bundle shall be less than 0.4 m to meet the distance requirements specified in Table C.2.

Non-inductive cable inserts mean that the cable is shortened by overlapping cable rings rolled in opposite directions with the minimum possible bending radius. In case it is not possible to bundle the cable, avoid curling the cable.

The effective length of all non-routed cable loops in high positions must be longer than 2 m. If possible, the cable loops must be arranged so that the loops are too close to each other.

If possible, the effective length of the mains cable shall be: 1 m ± 0.1 m.

Cable length is the distance between the ends of the cable connector. Cable length does not exclude any overhang plug, when the cable is arranged straight. The effective length of the cable is the distance between the ends of the cable connector. Cable effective length does not exclude any overhang plug when the cable consists of one or more cable bundles. The effective length of the cable will be shorter than the actual length if the cable is bundled.

Loaders and / or simulators of typical operating conditions must be connected at least to each type of EUT interface port. If the load (or terminal) and the actual device is not feasible, then the port must preferably be loaded by simulation. In case these options are not practical, the ports must be loaded with typical impedance, taking into account both the common mode and the differential mode. The load and / or these devices must be connected via cable if this corresponds to the normal usage.

In the case of multiple ports of the same type, the manufacturer shall decide whether to load the additional ports, taking into account:

• The maximization of emission levels, for example when adding additional cables do not significantly affect the emission level (for example, changing less than 2 dB). It can be assumed that the peak value appears;

• Repetitive;

• The attainment of a representative configuration related to the other requirements in this clause.

For example, additional cables with or without terminals may be connected to the EUT ports. This method can also be applied for the establishment of a number of similar elements (plug modules, internal memory, etc.) within the EUT.

In case the EUT has more than one analogue / digital data port, the ports in the measuring test will be arranged as follows:

• If there are multiple ports on the same card or modular type, a typical port evaluation is acceptable,

• In the case of ports of the same type on different types of cards or modules, a typical port evaluation on each type of card or module type is acceptable.

The test report must identify the ports being evaluated.

When the EUT requiring a dedicated grounding wire must be connected to the RGP or the wall of the measuring chamber or floor of the measuring chamber in the case of a FAR test chamber, the grounding wire shall be similar to the actual use.

When performing measurements in a FAR, any height measurement must refer to the bottom of the measurement volume.

NOTE: When testing in a FAR, height measurements are made for the top surface of the turntable or the absorbing top on the floor as the absorbing material on the floor of the measuring chamber expands on the turntable.

Any antennas ports and supporting floors shall be placed in the right position during the test period to confirm the measurement position. All other relevant conditions apply Table C.1 and Table C.2. For example, it is possible to use polystyrene without painting as a basic support on the turntable.

See Figure C.1 to Figure C.10 to illustrate the measurement arrangement

The requirements for distance and spacing of the EUT include in Table C.2.

Table C.2 - Spacing, arrangement space and tolerance

	Article
	Element
	Spacing/

Distance
	Tolerance ( ± )
	Measurement

	C2.1 

 
	Spacing between any two elements on the measuring table
	≥ 0.1 m 
	10% 
	Both

	C2.
2
	Spacing between any two elements in which one or more elements are not on the table
	Điển hình 

typical
	Not available
	Both

	C2.3 
	The minimum distance between the tariff (or cabinet) containing the EUT 

and the vertical cable that normally leaves the measuring device
	0.2 m 

 
	10% 
	Both

	C2.4 
	Spacing between AMN and EUT
	0.8 m 
	10% 
	Conductive emission 

	C2.5 
	Spacing between AMN and internal AE
	≥ 0.8 m 
	10% 
	Both

	C2.6 
	Spacing between the AAN and the EUT
	0.8 m 
	10% 
	Conductive emission 

	C2.7 
	Horizontal spacing between the EUT and the current probe (or 150 Ω resistor) (see b)

Spacing between current probe and 150 Ω resistor

Spacing between 150 Ω resistor and optional ferrite (CMAD)
	From 0.3m to 0.8m

0.1 m

0.1 m
	10% 

 
	B.4.1.6.3

	C2.8 
	Horizontal spacing between the EUT and the current probe (see b)

Spacing between current detector and CVP

Spacing between 150 Ω resistor and optional ferrite (CMAD)
	0.3 m

0.1 m

0.1 m
	10% 

 
	B.4.1.6.4

	C2.9 
	Spacing between AAN and internal AE
	≥ 0.8 m 
	Not available
	Conductive emission 

	C2.10 

 
	Measurement spacing at the time of measuring frequencies over 1 GHz. See Table 2, Table 4, Table 6 and Table 7 
	3 m - 10 m 
	± 0,1 m 
	Radiation emission

	C2.11 
	 Measurement spacing at the time of measuring frequencies over 1 GHz. See Table 3, Table 5 and Table 7
	1 m - 10 m 

 
	± 0,1 m 
	Radiation emission

	C2.12 
	Spacing between: EUT, internal AE and combined connector cable; and non-RGP metal surfaces.

This spacing does not apply when the combination of the device on the table and the device on the floor is measured. In this case the EUT placed on the table can space the vertical RGP 0.4 m as shown in Figure C.7.

 
	≥ 0.8 m 

 
	10% 
	Conductive emission 

	C2.13 
	Thickness of insulating panels between the floor to EUT, internal AE  with combined connector cable and RGP 
	≤ 0.15 m 

 
	10% 
	Both

	C2.14 
	Table height for radiation and emission measurements
	0.8 m 
	± 0,01 m 
	Radiation emission

	C2.15 
	Table height for conductive emission  
	0.8 m or 

0.4 m 
	± 0,01 m  
	Conductive emission 

	C2.16 
	The spacing between the EUT is placed on the table, the internal AE and the combined connector cable and the RGP. For testing analogue / digital data ports, the conductors which is testing shall be maintained at a distance of 0.4 m from the RGP for as long as possible before reaching the end point. For testing using B.4.1.6.3, this measurement also includes the cable running from the test equipment to the AE. The cable running to and from the termination point must be exempted from requirements for spacing to requirement for RGP specified herein.
	0.4 m 

 
	10% 
	Conductive emission 

	C2.17 
	Spacing between: EUT / AE cables on the table or cables of the rolled up EUT / AE are hung on the back of the table; and RGP.

This can be achieved by a non-conducting support. 
	Over RGP 0.4 m 
	10% 
	Both

	C2.18 
	The height of the cables connecting the parts placed on the table and the stand on the floor
	Lowest: 0.4 m; or as high as connector height, (see a)
	10% 

 
	Both

	a Lowest: 0.4 m; or the height of setting connector.

b When arranging the way to measure the RGP in a vertical direction of 0.4 m, the horizontal spacing is from the EUT projection to the vertical direction of the RCP to the current probe. See Figure C.4.

The types of measurements have the following meanings:

- Conductivity = All types of conductivity measurements

- Radiation = all types of radiation measurements

- Both = all types of conductivity measurements and all types of radiation measurements

In case the measuring cables provided by the manufacturer are used and too short to meet the requirements of this table, the equipment should be arranged close to the requirements of this table, then the equipment is quite similar to reality, the actual arrangement must be described in the test report.

EUT, internal AE and connecting cable system are arranged according to the most compact arrangement while respecting the typical spacing and requirements of this table.

In case the EUT is the module defined in Figure 3, the specified distance associated with the EUT is measured to the surface of the rack.

In case the EUT is assembled on the rack, the specified distances associated with the EUT are measured to the surface of the rack.

Tolerance value in accordance with CISPR 16. 


C.1.2. Arranging EUT placed on the table

Apply the following specific arrangements

Equipment including power supply for use on a table. It must be placed on a non-conductive table that is sufficient to accommodate the EUT, the internal AE and the combined connector cable. In the actual case, the rear of the EUT must be at the same level as the back of the table.

For radiation measurements, the table should be made of materials with a minimal dielectric constant that would affect the results, such as polystyrene porous insulation without painting. Article 5.5.2 of CISPR 16-1-4: 2010 / AMD1: 2012 describes the measurement to ensure that the dielectric properties of the material used to make measuring table are appropriate.

The arrangement of the external power supplies (including AC / DC power adapters) must meet the requirements of Table C.2. If possible, the cable inside the connection between the modules or blocks, must be scattered on the back of the table. If the suspend cable spaces  the RGP in the horizontal direction (or floor) less than 0.4 m, the redundant cable must be bundled in the middle of the cable into bundles which is less than 0.4 m so that the bundles placed above the horizontal RGP is 0.4 m.

If the cable length to the mains port is less than 0.8 m (including the power supply integrated in the mains plug), then the extension cable must be used so that the external power supply block is located on the measuring table. The extension cable must have the same characteristics as the main cable (including the number of conductors and the presence of the grounding wire). Extension cable must be considered as part of the mains cable.

The output mains cable must be considered as interconnected. The device may be stacked if this is the normal arrangement for this device.

Arrangements for measurement is illustrated in Figure C.1 to Figure C.5 and Figure C.8.

C.1.3. EUT arrangement on the floor

In case cable routing is specified by the manufacturer, this routing must be used.

In the case of cabling between blocks routed overhead, the cable must be routed vertically with the support overhead. Overhead interconnect cables must go from the first block to the support, run along the support and drop into another block. Exit cables at high elevations must go from the first block to the support, run along the support to the specified distance and then drop to the RGP and route out of the vehicle to the remote AE. Redundant cables must be bunched in non-inductive, but they are separated from RGP (relative to the separation distance specified in Table C.2).

Mains cables must also be spread vertically to horizontal RGP (but they are insulated from horizontal RGP).

The EUT shall be insulated (by insulating panels up to a maximum thickness of 150 mm) from the horizontal ground surface. If the equipment requires a dedicated grounding wire, this grounding wire must be provided and connected to the RGP.

The examples shown in Figure C.6 and Figure C.9.

C.1.4.The EUT combined arrangement is placed on the table and on the floor

Apply the following specific arrangements.

To evaluate the combination of the EUT on the table and the floor, two RGPs may be required. The horizontal plane is always the RGP for the device on the floor whereas the RGP is used for the device placed on the table in the conductive emission measurements that may be horizontal RGP or vertical RGP. Inter-block cables between the equipment on the table and on the floor must be long enough to be spread over the horizontal RGP, they must be tethered to become the non-inductive bunch (or if the interconnect cables are too short or too hard to bunch, the cable must be arranged but not coiled) and placed on a table or supported at a height of 0.4 m or at the height of the lowest cable entry point if the height is less than 0.4 m.

Examples of general arrangement are illustrated in Figure C.7 and Figure C.10.

C.1.5. Arrange the conducted emission measurement in a FAR

In case of necessity, a vent hole is installed at the centre of the turntable to facilitate cable routing.

Mains power sockets may be located on the turntable surface (or support element) if the test requirements to confirm location for the measuring chamber must be met in this configuration.

The arrangement of the EUT and the internal AE must be consistent for use in measurements using OATS / SAC / FSOATS except for cables leaving the test area. These cables are horizontally routed with a minimum exposure of 0.8 m before being routed vertically with a minimum exposure of 0.8 m to the bottom of the test block (See Figure C.12). After that they must be routed to the centre of the turntable, if possible the cable is dropped vertically. They then leave the chamber in the shortest possible way to minimize the impact. If the cable length is shorter than 1.6 m, as specified by the manufacturer, the horizontal component should be as close 0.8 m as possible.

Examples of measurement arrangements are illustrated in Figure D.11 and Figure D.12.

C.2. Conditions related to MME for conductive emission measurements

C.2.1. Generality

In conductive emission measurements, the dedicated grounding wire as specified for the EUT shall be made to the AMN benchmark. In case there are no other regulations or designations of the manufacturer, this dedicated grounding wire shall has the same length as the cable of the mains port in parallel and space the cable of the mains port a distance which is larger than 0.1 m.

The ports of the tuner of the “coaxial” broadcast receiver shall be connected to the AAN (or CDN as specified in IEC 61000-4-6) with a general terminal impedance of 150 Ω in comparison with ground and they are connected to RGP.

In addition to the general principles mentioned above, the following requirements must be applied.

The mains cable of the equipment being evaluated must be connected to an AMN. All other EUT and AE equipment must be connected to the second AMN (or to more AMNs). It is acceptable to connect these other devices to the AMN through long cables (including one or more power outlets). In case of needing to add power sockets, the extension should be as short as practicable. All AMNs are connected to the RGP.

For AMNs assembled under RGP, extension cables can be used. The AMN specification shall be met at the connection point for the EUT (the terminal item of the extension cable or power board) with spacing at least 0.8 m between the EUT and the connection point on the extension cable.

In case the EUT is a set of devices with multiple blocks, each block has its own power cable, the connection point for the AMN shall be determined according to the following rules:

• For the EUT, there are several modules, each module has its own power cable (but terminated), and the manufacturer supplies the power panel for a separate power cable (multi-socket splitter) with one power cable to connect to an external power, then the only measurement at the input of the mains with the power cable shall be made;

• Power cables or terminals that are not designated by the manufacturer to be connected via the server must be measured separately;

• Power cables or field-wiring terminal devices (terminals connected to the mains) designated by the manufacturer to be connected through a server or other power supply equipment must be connected as described by the manufacturer;

• In the case of a special connection specified, the hardware needing to perform the connection must be provided by the manufacturer for the purpose of this measurement.

In all other cases, conductive emissions from each individual EUT with separate power cable terminated in the standard power supply plug (For example IEC TR 60083) shall be measured separately.

Any AAN used in conductive emission measurements shall be selected and configured to represent the network in which the EUT is intended to operate. All AAN ports must be correctly terminated in accordance with C.1. In case it is not possible to reach the 1 m, because of the location of the ports to the power/ wired network port, the effective length should be as short as possible. In the case of EUTs including floor equipment, the analogue / digital data link cable with AAN may be positioned perpendicularly to the EUT at a distance of between 0.3 m and 0.8 m and then dropped vertically (but separated from) to horizontal RGP before being towed to AMN / AAN. In these cases, cable bundles may be placed up (but separated from) the ground plane.

C.2.2. Specific conditions for devices placed on the table

The RGP shall be at least 2 m x 2 m and shall be wider than the EUT, the internal AE and the minimum connecting cable are 0.5 m in all directions.

Option 1: Perform the measurement by using the vertical RGP. The back side of the EUT, the internal AE and the connecting cable must space 0.4 m from the vertical RGP. All the ground planes being used must be connected. The AMN (s) and the AAN (s) being used must be connected to either the vertical RGP or other metal planes connected to it.

The segments of the signal cables that are hung across the back of the table shall be positioned at a distance of 0.4 m from the vertical RGP and any horizontal RGP connected to the vertical RGP shall not be less than 0.4 m. If necessary, maintain spacing by using a device made of non-conductive material with a suitable dielectric constant.

An example of a measurement arrangement is illustrated in Figure C.2.

Option 2: Measurement should be performed with a horizontal RGP. EUT, Internal AE and combined connector cable shall be located above the horizontal RGP a distance of 0.4 m.

The measurement arrangement is illustrated in Figure C.3 and Figure C.5.

C.2.3. Specific requirements for equipment placed on the floor

If conductive emission measurements are performed within the SAC, then the EUT, internal AE and combined connector cable shall be configured in accordance with clause C.2.1 while satisfying the general principles indicated in C. 1.1. AE cables must be routed high if the EUT is designed for this configuration. The measurement arrangement is illustrated in Figure C.6.

C.2.4. Specific requirements for the composite device are placed on the table and stand on the floor

The configuration for conductive emission measurements shall be in accordance with C.2.1 while meeting the general principles stated in C.1.1.

Devices on the table must be evaluated by using either Option 1 or Option 2 in C.2.2. Equipment placed on the floor must be assessed when we use horizontal RGP. If vertical RGP is used for the equipment placed on the table, it should be noted that the device placed on the floor must be at least 0.8 m from the vertical RGP. This may stipulate that the spacing between the device on the table and the device placed on the floor is placed at a small and favourable distance.

The measurement arrangement is illustrated in Figure C.7.

C.3. Requirements related to MME for radiation measurement

C.3.1. generality

Unless some other configuration is typical of normal use, or designated by the manufacturer, the mains cable must drop straight down to the RGP before being routed to the power supply’s plugs. This plug is not protruded which is higher than RGP. If the power outlet has a metal sheath, it must be connected to the RGP. If the outlet is grounded safely, it must be connected to the RGP. If it is used, the AMN must be installed below the RGP.

C.3.2. Requirements for devices placed on the table

Excessive cable lengths shall be only included in the arrangement to represent the normal installation and shall be bundled in accordance with C.1.1. The measurement arrangement is illustrated in Figure C.8.
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Figure C.1 - Example of measurement arrangement for EUT on the table (Conductive emission and radiation emission) (Projection from above)
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NOTE: The distance of 0.8 m specified between EUT /AE / PSU and AMN / AAN, can only be applied for the EUT being measured. If the device is AE, the distance must be ≥ 0.8 m.

Figure C.2- Example of measurement arrangement for EUT on table (Conducted emission measurement - option 1)

[image: image19.png]



NOTE: The distance of 0.8 m specified between the EUT / internal AE / PSU and AMN, applies only for the EUT being measured. If the device is AE, the distance must be ≥ 0.8 m.

Figure C.3 - Example of measurement arrangement for EUT placed on the table (Conducted emission measurement - option 2)
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NOTE: The distance of 0.8 m specified between the EUT / internal AE / PSU and AMN / AAN, applies only for the EUT being measured. If the device is AE, the distance must be ≥ 0.8 m.

The cable below the test block shall be located at a distance of 0.04 m from the vertical RGP and run to this position between the EUT and the AE. This requirement does not apply for cable passing through voltage probes.

Figure C.4 - Example of measurement arrangement for measuring the EUT on the table according to B.4.1.6.4
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NOTE: The distance of 0.8 m specified between the EUT / internal AE / PSU and AMN / AAN, applies only for the EUT being measured. If the device is AE, the distance must be ≥ 0.8 m.

Figure C.5 - Example of measurement arrangement for EUT on the table (conductive emission measurement - Option 2, indicating the position of AAN)
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Figure C.6 - Example of Measurement Arrangement for EUT standing on the floor (Conductivity Measurement)
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NOTE: The distance of 0.8 m specified between the EUT / internal AE / PSU, applies only for the EUT being measured. If the device is AE, the distance must be ≥ 0.8 m.

Figure C.7 - Example of measurement arrangement applied for combinations of EUT (conductive emission measurement)
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Figure C.8 - Example of measurement arrangement for EUT placed on the table (Radiation emission measurement)
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Figure C.9 - Example of measurement arrangement for EUT standing on the floor (Measurement of radiation emission)
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Figure 10 - Example of measurement arrangement applied for combinations of EUT (Radiation Emission Measurement)
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Figure C.11 - Example of measurement arrangement for equipment on the table (measurement of radiation emission inside a FAR)
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Figure C.12 - Example of cable configuration and the height of EUT (radiated emission measurements inside FAR)

APPENDIX D

(Reference)

Pre-scan measurement

The purpose of the pre-scan is to determine the frequencies at which the EUT generates the highest emission level and helps to select the configuration (s) to be used in the official measurements.

Perform a pre-scan on different EUT configurations to find the configuration (s) that produce the highest amplitudes related to the limit. This configuration must then be used in official measurements.

The number of configurations is considered as dependence on the complexity of the EUT. Therefore, It is necessary to set up a quick and simple procedure for comparative purposes in order to find the effect of the configuration change. Changes about the configurations that may be considered:

• Operating mode, as defined in 1.4.23;

• Source voltage discussed in 2.1;

• The arrangement discussed in appendix C;

• The number and arrangement of the modules inside the system. See Figure 3;

• The number of connected cables applying the criteria in C.1.1;

• Location of cables, internal AE and HID as specified in appendix C.

The pre-scan method attempts to simulate the most recent of formal measurement procedure to obtain an effective comparison. For example, SAC with limited heights will be the appropriate pre-scanner, next to SAC is OATS / SAC for official measurements. Effective scanning in advance will ensure to find out the configuration that generates the largest amplitude of emission related to the limit.

Pre-scan measurements may be made with spectrum analysers without prior selection provided that precautions are taken to ensure that the media is not overloaded.

A simple procedure for checking overload is to re-measure with an attenuator (for example, a 6 dB attenuator) that is added at the appropriate point in the measuring circuit to reduce the level of the signal present at any operational phase or non-linear phase of the measuring circuit (amplifiers, limiters, receivers, etc.) to an amount which is known. If the measured signal level is not reduced approximately to the value of the attenuator used (within 0.5 dB), the measurement system may be overloaded and measures must be taken to correct this problem. Further details are provided in appendix B of CISPR 16-2-1: 2008 / AMD1: 2010 / AMD2: 2013.

APPENDIX E

(Reference)

The summary of test report content

Guidance for the compilation of the test report can be found in ISO / IEC 17025: 2007 (ISO / IEC 17025: 2007).

Table E.1 - Summary information for the test report

	Item
	Provision or small provision in this standard
	Provision or small provision in ISO IEC 17025: 2005
	Detail information should be included

	Measurement arrangement
	appendix C
	5.10.1 
	Describing the final configuration

	server and modules
	3.2
	5.10.1 
	Describing server and modules

	Applicability
	3.5
	5.10.3.1 a) and e) 
	Decision and justification for un-measuring

	Special measurements
	3.4
	5.10.1 
	Describing the special measures  which is necessary to ensure compliance

	Highest internal frequency
	3.5
	5.10.1 
	Value of Fx See 1.4.18 Table 14

	General guidance
	3.6
	All 5.10 

(Especially: 5.10.2) 

 
	At least:

1. Type of limits (Type A or Type B) in accordance with the EUT

2. Operating regime of EUT

3. How ports are executed

	Overall content
	3.6
	5.10.1, 5.10.2 
	Image of measurement configuration and arrangement for official measurements

	Data of emissions and calculations
	3.6, Item 2, B.2.2.4
	5.10.1; 5.10.2
	Data presented in tabular form

 shall include the requirements of B.2.2.4

	Details of emission
	3.6
	5.10.1 
	Suitable information for each emission

	AAN
	3.6
	5.10.1 
	AAN is used in wired network measurements

	Measurement uncertainty is calculated
	3.6
	5.10.3.1.c), 

5.10.4.1 b), 5.10.4.2 
	Measurement uncertainty is calculated for each measurement performed

	Report on compliance
	3.6, 3.7
	5.10.2 1), 

5.10.3.1 b) 
	Limited type of requirements that the EUT meets

	Measuring distance is used
	Item 2, B.2.2.4
	5.10.1 
	Measurement distance is used and if there is relevant additional information about the way to calculate the limits

	Executing the ports
	Item 2, appendix A 
	5.10.1 
	Describes the procedures used to execute the ports. Justify any non-standard procedure.

Especially for Ethernet ports: Data rate is used. 

	Surroundings
	B.2.2.3
	5.10.3.1 a) 
	The procedure is used to reduce the impact of the surrounding environment

	Location of the cables
	appendix C
	5.10.1 
	Pay attention to the arrangement of the redundant cable. In addition, it is important to record the cable lengths if they are determined to be unreachable

	Arranging the EUT on the table
	appendix C
	5.10.1 
	Selection of the measurement arrangement for conductive emission measurements

	Arranging measurement on the floor due to being dangerous physically
	C.1.1
	5.10.1
	Measuring reports must be documented on the decisions and justifications for arranging tests on the floor which is more different than arranging tests on a table due to physical hazard.


ANNNEX F

(Reference)

Supportive information for the measurement procedures is specified in B.4.1.1

F.1. Diagram of exemplary circuit for the asymmetric network that it is faked
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The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Zcat creates the imbalance which is necessary to adjust the LCL of the AAC to the values specified in Table B.2.

Figure F.1 - Example AAN is used for Single-balanced wire pairs which are not anti-interference
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The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN can be used to measure common mode emissions on a single-balanced wire pair which is not anti-interference or two, three, four pairs of balanced wires which are not anti - interference

Figure F.2 - AAN example with high LCL used one or a single-balanced wire pair which is not anti - interference
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C = 82 nF

Rd = 390 Ω

AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

L3, L4, L5 and L6 = 2 × 3.1 mH

L3, L4, L5 and L6 generate horizontal inductance through each pair of wires = 4 × 3.1 = 12.4 mH

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN can be used to measure common mode emissions on a single-balanced wire pair which is not anti-interference or two, three, four pairs of balanced wires which are not anti – interference

Figure F.3 - AAN example with high LCL used with one, two, three, or four pairs which are not anti-interference balances.
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Ra = 576 Ω

Rb = 6 Ω

Rc = 44 Ω

L1 = 4 × 7 mH

AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

The nominal voltage rating is specified in B.4.1.2e) = 34 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN is not used for cables when there is at least one pair of unused wires, see B.4.1.3.

Figure F.4 - AAN example, including a 50 Ω source-matching network at the voltage measurement port for using two balanced pairs of wires which are not anti-interference

[image: image33.png]



Ca = 33 nF

Ra = 400 Ω

L1 = 4 × 7 mH

AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN is not used for cables when there is at least one pair of unused wires, see B.4.1.3.

Figure F.5 - Example AAN used with two pairs of the balanced wires which are not anti-interference
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Ca = 33 nF

Ra = 1152 kΩ

Rb = 6 Ω

Rc = 44 Ω

L1 = 8 × 7 mH

AE = Associated Equipment

EUT = Equipment under test

The nominal voltage rating is specified in B.4.1.2e) = 34 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN is not used for cables when there is at least one pair of unused wires, see B.4.1.3

  Figure 6 - AAN example, including 50 Ω source-matching source network at voltage measurement port, for use with four wire pairs which are not anti-interference
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Ca = 33 nF

Ra = 800 Ω

L1 = 8 × 7 mH

AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Zcat creates the imbalance required to adjust the LCL of the AAC to the values specified in Table B.2.

This AAN is not used for cables when there is at least one pair of unused wires, see B.4.1.3

Figure F.7 - An example of an AAN used with four pairs of the balanced wires which are not anti-interference
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AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

Inductance in common mode L1 = 2 × 7 mH

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Figure F.8 - An example of an AAN used with coaxial cables, using an inductor which is the internal common mode is made by double-winding of an insulated conductive wire and an insulating conductive wire which is not anti-interference per the same magnetic core (for example, ferrite toroidal coils)
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AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

General mode inductor LCM> 9 mH, total parasitic capacitance C <1 pF

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Multiple coils may be required to meet the requirements for AANs.

Figure F.9 - An example of an AAN used with coaxial cables, using a common inductor produced by a small coaxial cable inside (Small coaxial cable which is plaited double and anti-interference or coaxial cable having the small solid copper and half-hard plates to protect) wrapped on ferrite toroidal windings
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Multiple signal wires, quantity = n

AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

Common mode inductors L1 = (n + 1) × 7 mH, in which n = number of signal wires

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Figure F.10 - An example of an AAN used with multi-fiber cable which is anti-interference, using a common mode inductor in the interior is made by winding double multiple signal wires which are insulated and an insulating conductive wire which is not anti-interference per the same magnetic core (for example, ferrite toroidal coils)
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AE = Associated Equipment

EUT = Equipment under test

Rx = Receiver input impedance

Inductive common mode LCM> 9 mH, total parasitic capacitance C <1 pF

The nominal voltage rating is specified in B.4.1.2e) = 9.5 dB

Multiple coils may be required to meet the requirements for AANs.

Figure F.11 - An example of an AAN used with multi-fiber cables which are anti-interference, using a common mode inductor in the interior is made by winding multi-fiber cables which are anti-interference and ferrite toroidal coils

F.2.The basis for emission measurements and procedures which are applicable to wired network ports

F.2.1. Limit

The limit of the emission voltage (or current) is determined for the asynchronous general impedance of 150 Ω (when viewed from the EUT at the AE port during the measurement). This standardization is necessary to obtain the ability to repeat the measurement results, regardless of the asymmetric common-mode impedance which is not specified at AE and EUT.

In general, we cannot determine the asymmetric common-mode impedance seen from the EUT at the AE port is determined apart from using AAN. If the AE is located outside the interference shielding room, the asymmetric common-mode impedance seen from the EUT at the AE port can be determined according to the common-mode impedance of the filter connected between measurements established to the outside. II filter has a low asymmetric common-mode impedance while T filter has a high asymmetric common-mode impedance.

AANs do not exist for all cables used by MME. Therefore, It is necessary to find other measurement procedures without the use of AANs (non-intrusive measurement methods).

Normally, there are several types of cables (or ports) presented in the EUT. At least the connection to the mains port should be present in most cases. The asymmetric common-mode impedance of these connections (including the appropriate ground wire) along with the existence or absence of these connections while performing the measurement can significantly affect the results. Especially, small EUTs. Therefore, it is necessary to determine the impedance of the connecting wires when evaluating the small EUT. In addition there must be sufficient number of ports to be measured, at least two additional ports are connected to the common 150 Ω impedance (normally using an AAN with RF measuring port connected to a 50 Ω impedance) to reduce this effect to the negligible level.

Transplanting device for pairs of balanced wire which are unshielded shall simulate the typical LCL value in case the worst cable (worst LCL) is specified for the wired network port being measured. The nature of this requirement is the conversion of symmetrical signals into TCM signals that can cause emissions when using the EUT in practical applications. Asymmetry in the AAN is deliberately arranged to produce a specified LCL value. Asymmetry can enhance or eliminate asymmetry of the EUT. Pay attention to the worst case of emission and optimization of measurement repeatability, so it is necessary to pay attention to the measurement repeatability with the LCL imbalance on each wire of the balanced wire when using the appropriate AAN as specified in B.4.1.2.

Since the imbalance on each pair of balanced wires will contribute to the overall conductive emission in common mode, so all unbalance combinations on all pairs of balanced wires must be considered. For a pair of single balanced wires, this is a relatively small effect - two wires are reversed. However, for two pairs of balanced wires, the number of times combining the LCL load (It means the measuring configuration) is 4. For four pairs of balanced wires, the number of times combining the LCL load is up to 16. These numbers will have a significant impact on the time and record of the measurement. Such measurements are often not implemented, but if performing the connection to the AAN, careful written instructions must be provided.

RF measurement port of the AAN that is not connected to the measuring receiver must be terminated with a 50 Ω impedance.

Table F.1 - Summary table of advantages and disadvantages of procedures described in B.4.1.6

	Procedure
	B.4.1.6.2
	B.4.1.6.3
	B.4.1.6.4

	Advantage
	It is only possible if AANs have proper transmission properties are available

For non-interference cables consisting of balanced pairs, the LCL values ​​of the AAN must be within the specified tolerance range. Table B.2 for AAN matches the type of cable that is connected to the EUT.

Lowest measurement uncertainty
	Not intrusive

(Unless the cable insulation having protective sheath is removed)

To be always applicable to anti-interference cables.

Small measurement is uncertain for the higher frequencies
	 Not intrusive

To be always applicable

Not underestimate 

(corresponding to rating in worst case)

	Disadvantage
	his is only possible if proper AANs are available

Intrusion (requires appropriate cable connections)

Requiring specific AAN for each type of cable (resulting in a large number of different AANs)

No insulation, It is usually provided by AAN for symmetric signals from AE 
	Uncertainty for measurement Increases with very low frequencies (<1 MHz)

The change of cable insulation is necessary

Insulation decreases according to 

emissions from 

the AE  (It is compared to the procedure 

in B.4.1.6.2 
	It is not evaluated if the common mode impedance at AE is not equal to 150 Ω

Measuring uncertainty increases for some critical conditions of frequency and impedance

It is not isolated from emissions of the AE (compared to the procedure in B.4.1.6.3)

No evaluation of potential interference is increased due to the symmetrical signal and due to the LCL of the cable network which the EUT will be connected.




F.2.2. Combination of current probe and CVP

The procedure described in B.4.1.6.4 has the advantage which is non-intrusive regime for all types of cables. However, if the asymmetric common-mode impedance seen from the EUT at the AE connector is 150 Ω , then the procedure in B.4.1.6.4 will give a result, in general, It is too high, but It is never too low (Evaluate the worst case of emission).

F.2.3. Basic nature of CVP

The method described in B.4.1.6.4 uses CVP to measure the voltage in the asymmetric common mode. There are two approaches to the structure of CVP. For each approach, if a common-mode impedance of 150 Ω is present, the capacitance of the CVP with the cable attached to the EUT port is being evaluated as a parallel load with a common-mode impedance of 150 Ω

The tolerance of TCM impedance is ± 20 Ω over the entire frequency range from 0.15 MHz to 30 MHz If the CVP load reduces the common-mode impedance to less than 130 Ω, then the capacitance of the CVP with the cable attached to the EUT port is being evaluated to be <5 pF at 30 MHz (test frequency in the worst case). At 30 MHz, the impedance of 5 pF is approximately 1 062 Ω which is parallel with 150 Ω and leads to the combination of common mode impedance of approximately 148.5 Ω, 131.4 Ω

The first approach that can be applied for CVP is a capacitor based on the physical distance from the cable attached to the EUT port being measured to achieve load <5 pF, this CVP is described in 5.2.2 of CISPR 16-1-2: 2003 / AMD 1: 2004 / AMD 2: 2006.

The second design can use two devices to couple in series. The first capacitive coupling device near the cable attached to the EUT port is being evaluated (the device is physically in contact with the insulation layer of the cable attached to the EUT port being evaluated). The second device is a voltage probe which is the type of standard oscilloscope with an impedance of > 10 MΩ with a capacitance of the probe which is <5 pF According to the theory, the capacitance of the probe connected in series with the capacitance of the coupling device indicates only the capacitance of the probe with the cable attached to the EUT port being evaluated. In fact, it is possible to base on the physical size of the capacitance coupling device to have a large leakage capacitance in parallel with the capacitance of the probe. If this occurs, the total capacitance load will be greater than the total capacitive load of the probe itself, and the requirement of load which is <5 pF may be committed. If this technique is used, the capacitive load should be checked by measurement and it is not based on theory. This capacitive measurement can be performed with any capacitance meter that can operate across the frequency range from 0.15 MHz to 30 MHz, the capacitance measured between the cables attached to the EUT port is being evaluated (all wires in the cable are connected together at the point which connect to the capacitance meter) and the RGP. The cable used in the measurement of conductive emissions must also be used for this measurement of capacitance.

NOTE: This procedure has the lowest degree of uncertainty if the cable length between the EUT and the AE is less than 1.25 m. The longer cable lengths depend on standing waves which can adversely affect the voltage and current measurements. It may be necessary to make changes in the measurement configuration for long cables that cannot meet the voltage limits and current limits.

F.2.4. Combination of the voltage limits and current limits.

If the common-mode impedance is not 150 Ω, individual voltage measurements or individual current measurements are unacceptable because of very high uncertainty due to the unspecified impedance and unknown impedance in common mode. However, if voltage and current are measured with voltage and current limits applied simultaneously, the result is that emission assessment in the worst-case is explained below. The base circuit is used to determine the limit as shown in Figure F.12.

This circuit is the sample circuit from which it derives the current limits and voltage limits. Any other measurements must be compared to this base circuit. Z1 is the unknown parameter of the EUT. Z2 is 150 Ω in sample measurement.
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Figure F.12 - The base circuit taking into account the limits with common mode impedance is defined as 150 Ω

[image: image41.emf]
Figure F.13 - Basic circuit used for measurement with unspecified impedance in common mode

If the measurement is made in accordance with the circuit of Figure F.12, the current limits and voltage limits are the same. Correlation between current and voltage is always 150 Ω and one of the two limits of current and voltage can be used to determine the compliance according to the limits. This is not true if Z2 is not 150 Ω. See Figure F.13.

It is important to realize that the magnitude of the source voltage U0 is not the only magnitude that determines the compliance according to the limit. The noise voltage at the normalized impedance Z2 is 150 Ω, while the voltage U in Figure F.13 is simultaneously dependent on Z1, Z2, and U0. It is possible to reach a limit value with the EUT having a high impedance Z1 and a high source voltage U0 or if a smaller U0 is associated with a smaller impedance Z1.

In the more general case of Figure F.13, in which Z2 is undefined, the exact value of the disturbance voltage cannot be measured. Since Z1 and U0 are unknown, it is not possible to derive the noise voltage, even if the Z2 value is known (or Z2 value is measured or calculated from I and U). For example, if the EUT has excess emissions, they are measured only by determining the voltage in the diagram with a small Z2 (Z2 < 150 Ω) at the AE side, then the EUT appears to comply with the limits. In contrast, if the same EUT is measured by measuring the current in the measuring cell with a high Z2 (For example by adding ferrites), the EUT appears to comply with the limits.

However, it can be shown that, if the voltage limits and current limits are applied simultaneously, the EUT and the emission exceeding the limits are always detectable or by exceeding the current limit (if Z2 <150 Ω) or by exceeding the voltage limit (if Z2> 150 Ω).

If the common-mode impedance of AE (Z2) is different from 150 Ω, then the EUT (which will follow the limits if measured with Z2 = 150 Ω) may not be accepted. However, the EUT does not comply with the limits that will never be accepted. Therefore, the measurement according to B.4.1.6 is the evaluation of the emission in the worst case. If the EUT exceeds this limit in this procedure, it may be possible for the EUT to comply with the limits if the EUT can be measured with Z2 = 150 Ω. If the emission measurements of the EUT compared to the capacity limits inferred from the voltage limits and current limits by this procedure, they can be made more accurate in terms of interference voltage in the 150 Ω resistor.

F.2.5. Requirements for ferrite used in B.4.1.1

Item B.4.1.6.3 defines the measuring apparatus for measuring conductive emissions in common mode on shielded or coaxial cables. The 150 Ω impedance is specified for the connection between coaxial shielded cable and RGP as described in B.4.1.6.3. Ferromagnetic cores (ferrite) are placed on the coaxial shielding between 150 Ω impedance and AE. The characteristics of the ferrite which are necessary to meet the requirements of B.4.1.6.3 are specified below.
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Veutcm common mode voltage is generated by EUT

Zeutcm common mode source impedance of the EUT

Vaecm common mode voltage is generated by AE

Zaecm common mode source impedance of the of AE

Zferrite impedance of the ferrites

NOTE: The combined impedance (Z) is 150 Ω which in parallel with a combination including Zferrite in series with Zaecm
Figure F.14 - The impedance combination of the components in the method described in B.4.1.6.3

Figure F.14 illustrates all fundamental impediments associated with the method described in B.4.1.6.3. The ferrites are specified in B.4.1.6.3 to provide a high impedance to the level of “... the impedance in the common mode towards the right of the 150 Ω resistor must be large enough not to affect the measurement” This impedance shown in Figure F.14 is the Zferrite connected with Zaecm in series.

The above quote from B.4.1.6.3 implies that the serial coupling impedance of Zferrite and Zaecm are not loaded to the 150 Ω resistor. The general approach in this standard for tolerances on common mode loads of 150 Ω is ± 20 Ω across the frequency range from 0.15 MHz to 30 MHz. Combining these two concepts, the serial coupling impedance of Zferrite and Zaecm in parallel with the 150 Ω resistor (Z in Figure F.14) is not less than 130 Ω. In other words, this implies that this relationship must be maintained regardless of the value of Zaecm.

This item provides guidance on how to use ferrites in B.4.1.1.

To establish the impedance characteristics of the ferrites, just consider two cases: Zaecm = open circuit and Zaecm = short circuit. If you can choose ferrites to meet these requirements, any value of Zaecm is acceptable.

• Case 1: Zaecm = open circuit

The serial coupling impedance of the Zferrite and Zaecm is also open circuit. Open circuit in parallel with 150 Ω load is 150 Ω. Zferrite can be any value.

• Case 2: Zaecm = short circuit

The serial coupling impedance of Zferrite and Zafer is equal to Zferrite. The value of the Zferrite in parallel with the 150 Ω resistor will not be less than 130 Ω. In equation form:
[(150) (Zferrite)] / (150 + Zferrite) ≥ 130 Ω
Solving the equation for Zferrite gives a value of 975 Ω. This implies that the selective ferrites must have a minimum impedance of 975 Ω across the frequency range from 0.15 MHz to 30 MHz. For a set of the specified ferrites, the minimum impedance (jωL) will appear at a minimum frequency of 0.15 MHz

Combining the two cases cited above, it is found that the case 2 at 0.15 MHz establishes the minimum requirements for the impedance of the ferrite so that this value (or higher) would be acceptable.

To determine if the selective ferrites perform the expected function, the establishment of measurement shown in Figure F.15 is proposed. Traditional impedance meters or analysers can be used to measure the impedance between the Z point and the reference ground. Another approach is to separately measure the voltage and measure the current at the point Z (I and V in Figure F.15) and calculate the impedance. At least, the impedance measurement must be done at 0.15 MHz, However, to measure the impedance across the entire measuring range from 0.15 MHz to 30 MHz to ensure that there is no leakage capacitance in combination with the ferrites and shielding cables that reduce the impedance of the ferrite. This is a matter to concern because the data in the laboratory has shown that it is not sure to get the desired impedance only by bringing simply the shielding cable through the ferrite. Many grooves through the ferrite are necessary. This increases the chance of leakage capacitance that is bad for the impedance of the ferrite. The ability to achieve the desired impedance according to the frequency has been demonstrated in the laboratory.
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Figure F.15 – Establishing the basic measurement to measure the combined impedance of 150 Ω and ferrites

APPENDIX G

(Regulation)

Information supports the outdoor unit’s measurement of the home satellite receiver system

G.1. Basis

The emission limits in Table 7 are related to two cases of interference.

- The limit in the provision 7.1 and 7.2 of Table 7 aims to protect radio services from diffraction in the frequency range 30 MHz to 18 GHz is due to the outdoor equipment of the home satellite receiver system. These limits are intended to be the same as the emission limits of other MME devices in paragraph 2.

- The limit in the provision 7.3 or 7.4 of Table 7 prevents interference to the transponder signalling channel to the satellite transmitter due to the total emission of the LO frequency from the outdoor blocks towards that satellite.

The LO emissions will be amplified by the gain of the outdoor unit’s pan antenna. Thus, when directed to the satellite (direction that the pan antenna returns) the emission of the LNB is limited to a relatively low level of 37 dB (u V / m).

Limit of the emission capacity in the provision 7.4 of Table 7 is calculated for outdoor units without feed horn. Therefore, if it is impossible to separate the feed horn from the equipment, the calculated result shall be subtracted from the amplifier value of the feed horn.

Table G.1 - Deviation of the limit of ± 7º of the main beam axis

	Factors used in calculating
	Calculated value

	The basic element is thermal noise (at room temperature), -173 dBm / Hz
	-113 dBm/MHz

	The boundary limiting noise requires the transmission line to satellite receiver
	-10 dB

	The perturbation power is allowed at the input signal of the satellite receiver
	-123 dBm

	Amplification of satellite receiver antenna
	34 dBi

	Total capacity of disturbance is allowed at satellite location
	-157 dBm

	The number of LNBs aims to satellites (estimates at 50 000 000, and 10 x Log (50 000 000) = 77)
	77 dB

	Total capacity of disturbance is allowed to cause by a receiver at the satellite location
	-234 dB

	Transmission-line attenuation applies for a distance of 40,000 km
	-207 dB

	Total disturbance capacity is allowed at LNB location
	-27 dB

	The level of normal amplification due to the antenna of the home satellite receiver
	33 dBi

	The disturbance capacity is allowed
	-60 dBm

	The disturbance capacity is allowed (change units from dBm to dBpW)
	30 dBpW

	Limiting the intensity of the radiation is calculated from the outdoor unit of the home satellite receiver ( the half wavelength dipole, 3 m distance)
	37 dBuV/m


G.2. overview

This appendix adds some guidelines and general requirements related to outdoor unit of the home satellite receiver.

If possible, measure the outdoor unit (LNB) without the pan reflector. The feed horn shall be attached to an LNB, except for the direct measurement of the LO capacity. In most cases it is not possible to separate the LNB and the feed horn. If the EUT is not supplied with the feed horn, then use only a normal feed horn to perform the measurement.

The measurement limit of ± 7º in comparison with the main beam axis for measuring the LO terminal capacity. The limit shall be widen by the amplitude level of the feed horn. The amplitude level is determined at the centre frequency of the receiver's band. If the amplifier of the feed horn is not specified, a standard value of 10 dBi is applied.

In case the pan reflector cannot be separated, its amplitude shall be added to the LO's emission measurement range (or minus from the measurement result) within ± 7º of the main beam axis (Limits in provision 7.3).

G.3. Operating Conditions

When measuring the LO emission’s leakage level, if possible, the EUT must be connected to the power supply (via a suitable T-polarization) and the control signals to change the LO frequency.

When measuring the level of spurious emissions, the EUT requires an input signal which may be an un-modulated carrier. Therefore, a small transmitting antenna which is suitable should be placed inside the main beam axis. The effect of the antenna on the measuring results must be minimized at the lowest level. Figure H.2 illustrates the arrangement of the transmitting antenna.

The input signal should be adjusted so that the output signal level of the EUT is maximized. For measurements in the frequency range 30 MHz to 1 GHz, the input signal should be adjusted such that the frequency of the output signal is within the above range. For measurements in the frequency range over 1 GHz, the frequency of the input signal shall be adjusted so that the EUT is measured at least three frequencies of the output signal: lowest, medium and highest in the frequency range. A specific case is as follows:

An LNB has the following specifications:

- Maximum output level: -10 dBm

- LO frequencies: 9.75 GHz and 10.6 GHz

- Frequency range of the output signal:

950 MHz to 1 950 MHz (for 9.75 GHz LO)

1 100 MHz to 2 150 MHz (for LO 10.6 GHz)

The following signal frequencies shall be measured with the output signal level of the EUT of -10 dBm:

- 9.75 GHz LO frequency: 950 MHz, 1 450 MHz, 1 950 MHz

- 10.6 GHz LO frequency: 1 100 MHz, 1 625 MHz, 2 150 MHz

G.4. Specific requirements for LO measurements

In case it is possible to detach the feed horn, it is possible to directly measure the radiation emission of the LO leakage power in the range of ± 7º in comparison with the main beam axis by measuring the capacity at the interface of the feed horn. If an appropriate interface (usually R120, C120) is available, it is possible to connect the capacity meter or spectrum analyser to the LNB via a suitable adapter. It allows the transmission attenuation adjustment between the available interface and the flange of the antenna.

G.5. EUT arrangement

The arrangement of the EUT must meet the requirements in appendix C. The EUT shall be measured as a device placed on a table. AEs such as DC power supplies, control signal generators and output signal testers must be located outside the measuring area. The power supply must be connected via a suitable T-polarizer.

EUT has an inseparable pan reflector, so the main beam axis must be turned to the opposite direction.
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Figure G.1 - Shows approximately ± 7 degrees in comparison with the main beam axis of the EUT
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Figure G.2 - For example, the measurement arrangement of the antenna emits the wanted signal

APPENDIX H

(Reference)

Other measurement methods and relevant limits for radiation emission

H.1. overview

The following are the measurement methods and relevant limits for reference. Compliance with these limits by other measurement methods is not considered to be in compliance with this standard. Other measurement methods and limits are described in tables from Table H.1 to Table H.7.

NOTE: The limits about reflex chamber are being evaluated. Therefore, the proposed limits may change in the reference CISPR 32, new version.

The rules which are applicable in this appendix are:

• When the amplitude of a limit changes in a certain frequency range, the linearity according to logarithm of frequency will change

• When the relevant limit has a jump, the lower value will be applied at the transition frequency;

• If there is more than one detector, the EUT shall be evaluated by all relevant detectors in accordance with the appropriate limits: this procedure may be optimized by the tree diagram given in Figures from Figure B.3 to Figure B.5.

H.2. Measurement of radiation emission using a GTEM or RVC chamber

The limits and requirements below are only for reference. They may provide corresponding protection for radio receivers as mentioned in item 2 and given to provide guidance on the validity of the measurement results to users of such vehicles.

NOTE: There are no recommended limits for measurements using RVC for frequencies below 1 GHz.

Table H.1 - Radiation emissions, basic standards and restrictions when using the GTEM and RVC methods
	Measurement vehicle
	Basic standards
	Valid vehicle for the maximum frequency of the measurement and suitability with the standard
	Measurement
	Limit

	
	
	
	Procedure
	Arrangement
	

	GTEM
	IEC 

61000-4-20
	IEC 

61000-4-20
	IEC 

61000-4-20
	Item H.4
	The GTEM measurement applies only for the EUT that meets the “small device” definition in IEC 61000-4-20.

Furthermore, GTEM shall not be used to measure EUTs with cable gates.

	RVC
	IEC 

61000-4-21
	IEC 

61000-4-21
	IEC

 61000-4-21
	Item H.5 
	The size of the EUT is limited to the size established during the test to confirm the measurement position.

	IEC 61000-4-20 and IEC 61000-4-21 are documents which is in number [5] and [7] in Item H.6.


The following is a reference to Table H.1.

• For RVC measurements, it is necessary to convert the total radiation capacity to values ​​of the electric field in the equivalent free space. This should be done using the method described in appendix E of document [7] in item H.6. The corresponding measurement distance to the EUT, R, is placed at 3 m. Orientation D is placed 1.7 according to the recommendations for dipole polarization. The radiation capacity is measured by the method of the maximum receiving capacity of the formula (E.2) [7] in item H.6. Using the logarithmic units, the formula (E.6) in [7] in item H.6 with the above parameters is reduced to:

Erad = Prad + 97.53 dB

Erad is a free-space electric field at a distance of 3 m, in units of dB (μV / m). Prad is the radiation capacity in dBm.

• Limits on GTEM are given for measurements at a distance of 10 m/OATS and 3 m/FSOATS. Details on OATS correction and limits to GTEM are given in A.3 of document [5] in item H.6. The correction factor of small EUT should be used in A.4.3 of document [5] in item H.6.

Table H.2 - Proposed limits for radiation emissions at frequencies up to 1 GHz for Class A equipment, using GTEM

	Provision
	Frequency range

MHz
	Measurement
	Limitation type A dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H2.1
	 30 to 230
	GTEM
	n/a
	Quasi-peak /120 kHz
	40

	
	 230 to 1 000
	GTEM
	
	
	47 


Table H.3 - Proposed limits for radiation emissions at frequencies over 1 GHz for Class A equipment, using GTEM

	Provision
	Frequency range

MHz


	Measurement
	Limitation type A dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H3.1
	1 000 to 3 000
	GTEM


	n/a
	Medium /1 MHz
	56

	
	3 000 to 6 000
	
	
	
	60

	
	1 000 to 3 000
	GTEM
	
	Peak / 1 MHz
	76

	
	3 000 to 6 000
	
	
	
	80


Table H.4 - Proposed limits for radiation emissions at frequencies over 1 GHz for Class A equipment, using RVC

	Provision
	Frequency range

MHz


	Measurement
	Limitation type A dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H4.1
	1 000 to 3 000
	RVC


	n/a
	Medium /1 MHz
	56

	
	3 000 to 6 000
	
	
	
	60

	
	1 000 to 3 000
	RVC
	
	Peak / 1 MHz
	76

	
	3 000 to 6 000
	
	
	
	80


Table H.5 - Proposed limits for radiation emissions at frequencies up to 1 GHz for Class B equipment, using GTEM

	Provision
	Frequency range

MHz


	Measurement
	Limitation type A

dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H5.1
	30 to 230
	GTEM
	n/a
	Quasi-peak /120 kHz
	30

	
	230 to 1 000
	GTEM
	
	
	37 


Table H.6 - Proposed limits for radiation emissions at frequencies over 1 GHz for Class B equipment, using GTEM

	Provision
	Frequency range

MHz


	Measurement
	Limitation type A

dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H6.1
	1 000 to 3 000
	GTEM


	n/a
	Medium /1 MHz
	50

	
	3 000 to 6 000
	
	
	
	54

	
	1 000 to 3 000
	GTEM
	
	Peak / 1 MHz
	70

	
	3 000 to 6 000
	
	
	
	74


Table H.7 - Proposed limits for radiation emissions at frequencies over 1 GHz for Class B equipment, using RVC

	Provision
	Frequency range

MHz


	Measurement
	Limitation type A

dB(µV/m)

	
	
	Measurement vehicle
	Distance

M
	Type of receiver / frequency band
	

	H7.1
	1 000 to 3 000
	RVC


	n/a
	Medium  /1 MHz
	50

	
	3 000 to 6 000
	
	
	
	54

	
	1 000 to 3 000
	RVC
	
	Peak/ 1 MHz
	70

	
	3 000 to 6 000
	
	
	
	74


H.3. Additional information about the measurement procedure

H.3.1. overview

The following provisions provide additional information for 3.3.

Measurements of previous scans were performed to determine a configuration to be measured in formal measurements and then this configuration was used to measure the maximum emission level.

H.3.2. Specific issues for measurements of the radiation emission using GTEM

General issues for GTEM use measurements have been addressed in IEC 61000-4-20. In the GTEM, the EUT is orbited around three orthogonal axes.

Figures H.1 to H.3 describe the EUT and set up the measurement in GTEM.

H.3.3. Specific issues for measurements of the radiation emission using RVC

General issues for measurements in reflex chambers are discussed in document [7] in item H.6. As measured in the reflex chamber, the mixers / regulators are located at least at the minimum positions required in item [7] of item H.6. In addition, the mixer speed can be changed.

H.4. Use of GTEM in measurements of the radiation emission

H.4.1. overview

Radiation emissions from the EUT can be measured in TEM chamber. The GTEM chamber gives channel which is much larger than the conventional TEM chamber, usually from near DC to a few GHz. The theory and application of the GTEM chamber for emission measurements are given in appendix A according to document [5] of item H.6.

The purpose of this provision is to describe the structure of the GTEM together with the components of this equipment and how the EUT is arranged to obtain a frequency sweep for the emission spectrum of the EUT when they are placed in three direct positions.

H.4.2. EUT arrangement

Details of the establishment of measurement are given in A.5 of document number 5 in item H.6.

The table establishing the measurement should be made of non-conductive materials with a low dielectric constant (εr) (For example XPS soundproof and insulating foam). Avoid using conductive materials at certain frequencies, especially squeezed wood or materials which change RF characteristic under environmental conditions (changes in humidity affecting wood generally). For example, using XPS soundproof and insulating foam.
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Description of GTEM components:

1. Wire outside the frame

2. Conductor in the partition

3. Nonreactive load

4. RF absorber

5. Rotary table

6. EUT

7. The optional iron plates placed under the EUT

Figure H.1 - Cross-section of the typical GTEM shows some basic components
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Describing the components in the diagram:

1. Doors

2. A plate which penetrates the floor

3. The optional iron plates placed under the EUT

Figure H.2 - The flat section of typical GTEM shows the arrangement of the flat
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Describing the components in the diagram:

1. Rotary table

2. The panel having straps or low loss and fixed wires

3. The EUT is fixed to the panel with AE low loss and fixed wires

Figure H.3 – Arrange the typical EUT to become measuring module

H.4.3. GTEM, measurements over 1 GHz

Normally, with antenna measurements over 1 GHz, the GTEM requires a different measurement technique in comparison with measurements below 1 GHz. At these frequencies, the emission can have very narrow beam in width and therefore the EUT needs to be rotated to ensure the greatest amplitude. It is recommended to turn the EUT in steps of 5 degrees. In this case, the maximum emission value can be recorded for each position over the entire frequency-sweep band. See document number [3] in item H.6 for specific information.

H.4.4. Uncertainty

Information on measurement uncertainty is found in page 30 of document “The Use of GTEM Cells for EMC Measurements”. (“Using the GTEM chamber to measure EMC”) document number [4] in item H.6.

Cross-polarization errors can be improved in the 125 MHz to 220 MHz range by placing iron plates (100 mm x 100 mm x 6.5 mm) under the EUT table. This is just a problem with large chambers. Normally, 64 panels with the chamber of 1.75 m are used, digital document [1] in item H.6.

Measurement uncertainty can also be reduced if no component of the EUT is present at below 15% in comparison with the height of the transmission line (partition) document number [2] in item H.6.

H.5. Requirement of arranging EUT for the measurements of radiation emission over 1 GHz using RVC

RVC is a fully reflect chamber that can be used to measure radiation emissions from the EUT. Measurements are made by rotating one or more blenders (the gears of metal rotor) in steps through a complete rotation. Figure H.4 gives an overview of the RVC equipment used for the measurements of radiation emission. Document number [7] in item H.6 provides the method of measurement (appendix D), the correction procedure (appendix A) and the relevant information (item 2).
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Figure H.4 - General description of the reflect chamber for the measurements of radiation emission

The EUT shall be placed in the corrected test area of ​​the RVC; Normally the EUT is placed in the middle of the measuring space. The arrangement of the EUT (including the cable routing) in the RVC must be the same as the SAC as described in C.1.1 and C.3 for the equipment on the table, on the floor or the combination arrangement of the EUT.

The measurement uncertainty problems for the RVC method are contained in document [6] of item H.6.

H.6. References to appendix H

[1] B. Loader et al, The Longitudinal Field in GTEM 1750 and the nature of the termination. Proceedings EMC Europe. Sorrento. Italy. Sept 2002.

[2] S. Ishigami. K. Harima. Y. Yamanaka. Theoretical evaluation of the condition of the EUT installation in aGTEM cell, The Transactions of the Institute of Electronics. Information and Communication Engineers B. Vol. J86 - B. No. 7. 2003, pp.1183-1190.

[3] T. Loh et al. A method to minimize emission measurement of electrically large EUTs on GTEM cells and FARs over 1 GHz, NPL UK. IEEE Trans EMC Nov 2006.

[4] Notholer et al, the Use of GTM Cells for EMC Measurements, NPL and York EMC UK. Measurement Good Practice Guide No 65 Jan 2003

[5] IEC 61000.4-20: 2010, Electromagnetic compatibility (EMC) - Part 4-20: Testing and measurement techniques.

[6] L.R. Arnaul. NPL Report TQE 2. Measurement uncertainty in reverberation chambers - 1.Sample statistics. Ed. 2.0. December 2008 (http: // publications.npl.co.uk/npl _web: pdf / TQE2.pdf).

[7] IEC 61000.4-21: 2011. Electromagnetic compatibility (EMC) - Part 4-21: Testing and measurement techniques - Reverberation chamber test methods.

[8] ANSI C63.4-2009 American National Standard for Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

The bibliography of references

CISPR 32:2015/COR1:2016: “Electromagnetic compatibility of multimedia equipment - Emission requirements”.













Enntrance port





Signal/Control port





Wired network port





DC mains power port





AC mains power port





Antenna





Broadcast receiver tuner port





RF modulator output port





Opitcal fibre port





Antenna port





Frequency (MHz)





Average





Quasi-peak





Limits





Server





Internal module





Plug-in module





Insert module





External module (e.g. IR remote control)





Cables





Associated cable to external module





Insert module





Plug-in module





Internal module





Rotating table





Measuring distance





EUT boundary (circumference of imagined circle)





Base point for antenna alignment





Testing table





Begin position of measuring distance (without illustration of end point and base point for antenna alignmen)





EUT boundary (circumference of imagined circle)





Rotating table








Testing table





No





Qualified





Unqualified





No





Measure by using average demodulator





Average value < Average limit





Yes





Stanđard peak value < average value





yes





Yes





Measure by using standard peak demodulator





Standard peak value < standard peak limit





No





No





Peak value 


< Peak standard limit





Yes





Yes





No





Peak value < Average value





Measure by using peak demodulator





No





No





No





No





Yes





Yes





Yes





Qualified





Unqualified





Average value


< Average limit





Peak value


< Peak limit





Measure by using average demodulator





Peak value


< Average value








Measure by using peak demodulator





No





No





Yes





Yes





Peak value


< Peak standard limit





Standard peak value


< standard peak limit





Unqualified





Qualified





Measure by using standard peak demodulator








Measure by using peak demodulator





Current sensor





Measuring sensor





Control sensor





Receiver





Signal generator





Receiver





Signal generator





Current sensor





Control sensor





Network or spectrum analyzer





Correction loop





Network analyzer





Measuring sensor





No specific length required





Measuring sensor





AE Loop





Enclosure grounded via 150 Ω resistor





Circuit switch





Control sensor





Measuring sensor





Adaptive circuit





AE (signal Generator)





Combined network





Measuring device





Adaptive Circuit





Coaxial Cables








1
2
5

