Electrical Fast Transient 
General setup diagram 
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Test Specification for EFT Test Specifications as per IEC 61000-4-4  and Waveform[image: ]

	Test Parameters
	Specifications

	Spike rise time
	5ns ±30%

	Spike width
	50ns ±30%

	Source impedance
	50Ω ±20%

	Decoupling Capacitor
	10 nF

	Burst Frequency
	5 kHz 

	Burst Duration 
	15 ms

	Spikes per Burst
	75

	Mains Reference
	Asynchronous

	Polarity
	Positive/ Negative

	Test Duration
	60 Seconds – each mode

	Coupling mode 
	CDN and Capacitive coupling Clamp

	Spike Voltage
	±0.5 kV , ±1.0kV , ±2.0kV and ±4.0kV


[bookmark: _Toc168477657][bookmark: _Toc449099796][bookmark: _Toc482887243]Setup of Equipment under Test
For Power Port:
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Figure 1 : Test setup for Electrical Fast Transient Test (CDN)






For Signal Line:
[image: ]
Figure 2 : Test setup for Electrical Fast Transient Test (Coupling Clamp-Capacitive)
[bookmark: _Toc449099790][bookmark: _Toc480559261]Electrostatic Discharge Test
Test Specifications for Electrostatic Discharge Test As per IEC 60255-26:2013 & Waveform [image: ]
	Type of Discharge
	Severity Voltage
	Network
	No. of discharges
per test point
	Discharge points

	Indirect Discharge     (VCP & HCP)
	
Level 2:
+/-2kV to +/-8kV & +/-8.8kV

	330 Ω /150pF

	10 positive & 10 Negative pulses
	4 sides of the EUT

	Direct Discharge
(Contact)
	Level 2:
+/-2kV to+/-8kV & +/-8.8kV

	
	
	All accessible conductive points of the EUT

	Air Discharge

	Level 2:
+/-2kV, +/-4kV ,+/-8kV, +/-15kV  & +/-16.5kV

	
	
	All Non- conductive accessible points of the EUT
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Test Specifications for Conducted Immunity Test:
EUT was placed above the metallic ground plane with 0.1m insulating support. The measurement was carried inside a shielded room. As per the standard the RF voltage of 10Vrms was superimposed on AC Power line of the EUT using coupling / decoupling network (CDN M3) and 10Vrms was superimposed on Signal line of the EUT using EM Clamp in the test frequency range of 150 kHz to 80MHz with the amplitude modulation of 80% depth and Spot Frequencies 27MHz and 68MHz with the amplitude modulation of 80% depth was Superimposed on Both Power Cable and Signal cable. During the test, the EUT was observed for malfunctions
	Frequency
	Level(Superimposed)
	Modulation frequency
	Dwell Time

	150 KHz – 80 MHz
	10Vrms
	80% AM,1KHz
	2.85 sec

	27MHz
	10Vrms
	80% AM,1KHz
	13 sec

	68MHz
	10Vrms
	80% AM,1KHz
	13 sec
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The Test was conducted as per IEC 60255-26.
	Frequency (MHz)
	Limit in dBµV

	
	Quasi- peak
	Average

	0.15 to 0.50
	79
	66

	0.5 to 30.0
	73
	60


The RF Conducted Emission from the AC input power line of the EUT was coupled using a Line Impedance Stabilization Network (LISN) and measured using EMI Test receiver. The test was carried out in both Quasi Peak and Average detection mode in the frequency range of 150 kHz to 30MHz in both Line and Neutral of the EUT. 
[bookmark: _Toc480370605]Setup of Equipment under Test
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Figure 3: Test Setup for Conducted Emission Test

[bookmark: _Toc479858665]Radiated Emission Test

The Test was conducted as per IEC 60255-26.

	Frequency (MHz)
	Quasi Peak Limit for 10 meter distance (dBV/m) 

	30 -230
	40

	230 -1000
	47



The measurement was carried out inside the shielded semi anechoic chamber. The EUT placed over the 0.8 m table. The distance between the EUT and the ultra-log antenna was kept at 10m. Radiated Emission from the EUT was picked up by the ultra-log antenna in the frequency range of 30MHz to 1GHz. The EUT was rotated from 0° to 360° and the antenna height varied from 1 meter to 4 meter to maximize the emission. The measurement was done in both horizontal and vertical polarization in peak detection mode. When the emission close to the limit, i.e.≤8dB margin, for those frequencies the measurement was carried out with quasi peak detector.
[bookmark: _Toc479858671]Setup of Equipment under Test
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[bookmark: _Toc479859112]Figure 3: Test Setup for Radiated Emission Test
Radiated Susceptibility Test
Test Specifications for Radiated Immunity Test
	Frequency
	Level
	Modulation frequency
	Dwell Time
	Standard

	80MHz – 1GHz
	20 V/m
	80% AM,1KHz
	2.0 sec
	IEEE C37.90.2:2004

	80MHz – 1GHz
	20 V/m
	keying
	2.0 sec
	IEEE C37.90.2:2004

	1.4 GHz – 2.7 GHz
	10 V/m
	80% AM,1KHz
	2.0 sec
	IEC 60255-26:2013

	Spot frequencies:
80 MHz,160 MHz,
380 MHz,450 MHz &
900 MHz
	20 V/m
	80% AM,1KHz
	10 minutes
	

IEEE C37.90.2:2004

	Spot frequencies:
900 MHz
	20 V/m
	Pulse
	10 minutes
	

IEEE C37.90.2:2004
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Setup of Equipment under Test
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[bookmark: _Toc470526274][bookmark: _Toc482388429]Figure 5: Test Setup for Radiated Immunity Test
High Energy Surge Immunity Test
Test Specifications for High Energy Surge Test
	Test Parameters for power line
	Specifications 

	Front time at open circuit 
	1.2 μs ±30% 

	Time to half value at open Circuit 
	50 μs ±20% 

	Front time at short circuit 
	8 μs ±30% 

	Time to half value at short Circuit 
	20 μs ±20% 

	Source impedance at Common Mode 
	12 Ω 

	Source impedance at differential Mode 
	2 Ω 

	Mains Reference 
	Synchronous at 0º,90º,180º,270º 

	Coupling Mode 
	Common Mode and Differential Mode. 

	Polarity 
	Positive/ Negative 

	Test Duration 
	60 Seconds 

	Coupling mode 
	Coupling and Decoupling Network 

	Spike Voltage 
	±0.5 kV , ±1.0kV & ±2.0kV 










	
Setup of Equipment under Test
	


Figure 3: Test Setup for High Energy Surge Test [image: ]
Test Specifications for signal line: 
Pulse form: 1.2/50 us (Open circuit voltage); 8.0/20 us (Short circuit current) 
Pulse amplitude (Signal Line) : ± 2kV (Differential Mode); ± 4kV (Common Mode) 
Impedance (Signal Line) : 40 + 0.5F 
Polarity: Positive and Negative 
Repetition: 60 seconds 
Number of pulses: 10 (5 on each polarity) 
Coupling mode: Coupling and Decoupling Network (CDN) 
(Signal Line) F Slot (24 lines), G Slot (24 lines), & H Slot (24 lines)
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DAMPED SINUSOIDAL IMMUNITY TEST
Test Specifications:
Oscillation frequency: 100 KHz & 1 MHz±10%
Rise time: 75 ns ±20%
Amplitude: ± 2.75 kV in common mode; ±1.1kV in differential mode
(IEC61000-4-18)
: ±2.75kV in differential mode
(IEEE C37.90.1)
Output impedance: 200
Repetition frequency: 40/s for 100 kHz and 400/s for 1 MHz ± 10 %;
Polarity: Positive / Negative
Burst Duration: 2 Seconds
Burst Interval: 10 Seconds
Number of pulses: 10 (5 positive and 5 Negative)
Coupling modes
(Power Line): Common mode: L → PE, N → PE
Differential Mode: L→ N
(Signal Line): Coupling and Decoupling Network (CDN)
F Slot (7 lines), G Slot (10 lines), & H Slot (12 lines)
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Power Magnetic Immunity Test

Test Specifications for Power Magnetic Immunity Test
Magnetic Field Strength in A/m Field         Time in (Sec)
100 A\m                                                                65
1000 A\m                                                        3

The EUT was subjected to the continuous Magnetic field strength of below specification in X,
Y and Z axis using immersion method.
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Setup of Equipment under Test
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Table 6: Test Setup for Power Magnetic Immunity Test
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Open-circuit waveform characteristics:
T=TimeB-TimeA T;=1.67T=12ps+30% T,=50ps +20 %
Undershoot < 30% of the crest.
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Short-circuit waveform characteristics:
T=TimeB-TimeC T,=1.25T=8us +30 % T,=20us +20 %
Undershoot = 30% of the crest.
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Figure 3. IEC 610004.2 ESD Pulse Waveform




