ESD

IEC 61000-4-2

Contact discharge current waveform parameters

1st Ipeak o

+ 15% [A] 30ns *

30% [A]
1 2 0.8 7.5 4
2 4 0.8 15 8
3 6 0.8 22.5 12
4 8 0.8 30 16

M EFT

IEC 61000-4-4

Ipeak 60ns
+30% [A]

o o &~ N

Calibration levels at output of the generator

[kv] [kv] [kV] [kv] [kHz]
50r 100
50r 100
50r 100
5 or 100

50r 100

0.25 0.25 0.24 0.125
0.5 0.5 0.48 0.25
1 1 0.95 0.5
2 2 1.9 1
4 4 3.8 2

CWG

IEC 61000-4-5

Calibration at output of the generator

Open circuit voltage Short circuit current

0.5 0.25
1 0.5
2 1
4 2

DIPS
INTERRUPTS

VARIATIONS
IEC 61000-4-11

Interrupts

A
Vrms

100 %

0 / 7
0% g ] 7 / ]

I tf=1..5us ts(timereducedvoltage) tr=1...5us I

t [uSI:

[ TA A
[A] -lpk=15 A +15%
90% [
_ 130ns = 8 A £30%
|
|
| |
|
| : l6ons = 4 A +30%
I I I
10% : I I
| |
>i<tr=0.8ns+25% 30ns 60 ns t [nsf
Vn“
1.0 - Vpk

0.9}

tw=50ns+1.5nsin 50 Q

Ol tw = 50 ns -15/+100 ns in 1 kQ

0.1&'

> ==1r=5ns +30%

100 ns 200 ns

200 ps @5 kHz
> -
110 pus @ 100 kHz

 from pulse start

J
Vn to pulse start
1.0}f-----

75 pulses/package

'td = 15ms +3 ms @5 kHz
burst duration td=0.75ms +0.15 ms @100 kHz

repetition period trepetition = 300 Ms +60 ms

td= tw

¥

t [ns]

t [ms]

tf=1.67 *130-90 = 1.2 pus +30%
=50 ps +20%

=> = 130-90

In(s0)
1.0
0.9

0.5

0.1

Vovershoot from 0 to -0.3 * t [us]

tf=1.25+tr = 8 ps+20%
td=1.18tw =20 ps +20%

lovershoot from 0 to -0.3 \.L/t [us]'

tr
DIPS
Vims?
100 % |
|
| |
I
I
| |
i I
I
| |
| I
I
I
40%------7 —————— | -+ f | :
I I I I
I I I I
I I I I
I I I I
| I I I
0% s — —
tf=1..5 us ts(time reduced voltage) tr=1...5us W
Variation
Vrms]
100 % I /I_
|
| .
| / |
|
70%-—————1———| . I
| | | |
[ | | |
| | | |
| | | |
| | | |
[ | | |
| | | |
| | | |
| | | |
| | | |
0% : I : / L : >
’ : | = — = t [us]
td ts (time reduced V) ti (time increasing V)

Test Levels

Contact Discharge (CD)| Air Discharge (AD)

1 2 5
2 4 .
3 6 g
: & 15
i special special
21.2m

Shielded enclosure 21.2m

for oscilloscope and

connection cables

; 5 0.5m,
- B
e D1 &8

EXT-IMU E
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IMU-MGS

slol 0506

% il

00000000

—

Ground strap pulled

IMU-MGS

IMU-MGS

Lt Cd
I i "

QOO0
.

o - . 1

o 60

backwards at its midpoint

1. Direct output cal. with VERI1K EFT

-] e R ]

® @O

2. Direct output cal. with VERI50 EFT

VERI50 EFT

1. Direct output calibration

2. CDN output calibration, all coupling paths: L-N (2 Q), L-PE (12 Q), N-PE (12 Q)

IMU-MGS

510001000

1. Direct output calibration

2. CDN output calibration, all copling paths: L-N (2 Q), L-PE (12 Q), N-PE (12 Q)

e
O 50 %2 |
M|

o = I} ® @ ®

DIFF. PROBE
10

W e

1/1000
1/100

)

Calibration rod as short as possible

IMU-MGS

IMU-MGS

@.

©

S <0 o006 |
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c0o ®160¢

o
O

Disconnect EUT power when
performing calibration at CDN output!

VERI-DIPS

DIFF. PROBE
10
| BT

1/1000
1/100

IMU-MGS

co|l®10

ram

linrush > 500 A

DIPS100E

tr/tf= 1-5 ps

IMU-MGS

—l— Ground reference plane

Insulation 10 cm

IMU-MGS

1
2
3
4
X

IMU-MGS rear panel

EUT

1. Direct application

(through HCP)

50 cm for table top EUTs

i 100 cm for floor stand. EUTs

1t 10 cm insulation support

3. Indirect application

ESD-VCP50

CN-EFT1000

I/O

Ground reference plane

wan i

c0 050«

Test levels

Test levels

1 0.5 50r 100
2 1 5o0r 100
3 2 50r 100
4 4 5or 100
X special special

IMU-MGS

= 0.5

0.5 1

1 2

2 4
special special

q Interruptions test levels and duration
dSSES @ 50 Hz / 60 Hz

Class 1
Class 2
Class 3

Test level Interruptions

CDN-DATA-4L

Power ports, PE

0.25
0.5

special

1
2

2. Indirect application
(through VCP)

Grounding according to
manufacturer specification

AE

I/0

Grounding according to

manufacturer specification

Signal, I/0O ports

50r 100
5 or 100
50r 100
5 or 100
special

Test level DIPS

Dips test levels and duration @ 50 Hz / 60 Hz

Case by case according to requirements

Class 1

Class 2 0% 0%
0.5 cycles 1 cycle

Class 3 0% 0%
0.5 cycles 1cycle

Class x X X

70%

25¢c. @ 50 Hz / 30 c. @ 60 Hz

70%
25/30 c.

X

80%
250/300 c.

X

Sync Angles: 45°, 90°, 135°, 180°, 225°, 270°, 345°
3 dips with an interruption of at least 10s

Case by case according to requirements 70%

0% during 250/300 cycles
0% during 250/300 cycles

X

Test levels variations

abrupt
X

1 cycle
X

Test level Voltage Time @ ~ Time for
decrease reduced U increasing U

25/30 cycles
X

EARTH CABLE
(2x470kQ)

koL SUT-POWEN L

olol o006 |

80 cm

IEC 61000-4-12
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Ringwave

Open circuit voltage | Short circuit current | Short circuit current
12 ohm 30 ohm

0.25 20.8 8.3
0.5 41.7 16.7
1 83.3 333
2 166.7 66.7
4 3333 1333

1. Direct output calibration (12 Q, 30 Q)

2. CDN output calibration, all coupling paths: L-N (12 Q), L-PE (12 Q), N-PE (12 Q)

IMU-MGE

00000000

10 ©0c0¢

U/T § pka

100%|
90%| ]

10%f |

Pk3 from prev :
(40% to 80%)

i /—\

*
T
<>

T1

I (o] [ R}
| —

P

©® ©

10

|

DIFF. PROBE

1/10005
1/100

A\

)

1. Direct output calibration (12 Q, 30 Q)

2. CDN output calibration, all copling paths: L-N (2 Q), L-PE (12 Q), N-PE (12 Q)

Calibration rod as short as possible

IMU-MGE

©11/0/0/0/0/0/0)

50 0600

® © @

VAR-EXT1000

IMU-MGS

t [ps]
Pk4 from prev
(40% to 80%)

Pk2 from prev
(40% to 110%)

| level | Line-Lline | Line-Ground |

1 0.25 0.5

2 0.5 1

3 1 2

4 2 4

X special special

IMU-MGE

IMU-MGE rear panel

el C€o .

N PE L

Ll
.
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