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Short description

The field sources, which are included in the probe set
EFT/Burst field coupling, generate electric and magnetic
EFT/Burst pulse fields. With these fields, ICs are defined and

reproducibly pulsed to determine their immunity against

P1302-4 50R E-field — EFT/Burst puIse fields.
M e e L ANGER The reason for this is the EFT/Burst immunity of PC boards
ey BT AR B TS T VU | and electrical devices. The immunity is tested (IEC 61000-4-

4). During the tests, electric and magnetic fields are
generated by coupled EFT/Burst interference into the PC
boards. These fields affect the PC board surface and
penetrate the IC casings. If fields penetrate the ICs,
disturbance events will be generated. The IC interference via
magnetic or electrical fields is a significant source of
interference path in addition to the conducted coupling of
EFT/Burst interference above the ICs.

From the probe set, knowledge will be gained of the IC EMC
behaviour and this can be streamlined into the development
of the PC board. Expensive redesigns are avoided and
development costs are reduced.

Furthermore, the use of the test methods for the
determination of IC EMC parameters enables the IC producer

to develop ICs more efficiently.

The test set-up needs the ICE1 test system and external
devices. The field sources are powered by an EFT/Burst
generator (IEC 61000-4-4). The delivery includes the HV FI-
FI 1m RF cable (Fischer connector-Fischer connector). On
request, the RF cable with the connections Fischer socket-
SHV socket (HV FI-SHV 1m) can be ordered.

Scope of delivery

1x
1x
1x
1x
1x
1x
2x
1x
1x
1x

P1202-4, EFT/Burst Magnetic Field Source

P1202-4 50R, EFT/Burst Magnetic Field Source

P1302-4, EFT/Burst E-Field Source

P1302-4 50R, EFT/Burst E-Field Source

D70 h03, Spacer Ring, 3 mm

D70 h10, Spacer Ring, 10 mm

SMA-SMB 1 m, SMA-SMB Measuring Cable

HV FI-SHV 1 m, High-Voltage Cable Fischer-SHV

P1202-4 / P1302-4 case, System Case

P1202-4 /P1302-4 m, P1202-4 / P1302-4 Set User Manual
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In atest IC burst E-field is coupled in with the E-field source P1302-4.

 P1302-4
D70 h10 spacer
~ GND 25 ground plane with IC

Test set-up with P1202-4 / P1302-4 set; EFT / Burst field couplingand ICE1 IC
Test Environment. (ICE1 is not included in delivery)

Oscilloscope PC with Copnection Board Control

software

Burst generator

OA 4005
oscilloscope adapter

CB 0708 . = pacer ring, 10 mm
connection board 3
7 \\ - GNDA 02

ground adapter with test IC

GND 25 ground plane
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EFT/Burst Field Coupling

Layout and function of the measurement set-up for EFT / Burst field coupling
into ICs (example, magnetic field source P1202-4)

HNCEABEL SMA-SMB measuring cable, 1 m

PC
measuring

output
| Oscillo-
| l‘ scope’
@ Q

P1202-4 50R ‘
EFT/burst |

field source / \

IEC 61000-4-4 ~

EFT/b generator Test board
3 B ( with test IC
. CB 0708 connection
Field chamber Bosrd"
OA 4005
oscillosgope

adapter

Spacer ring, 3 mm \L,\I\?\
2

or 10 mm
I

\ . = — ° L
-t L = _ cu2z
GND 25 ground plane” . Dﬁntml unit

EFT/Burst Field Coupling P1202-4 / P1302-4 set Scope of delivery includes a
case and user manual fot the set (not pictured).

F1202-4 F1202-4 50R F1302-4 F1302-4 50R
EFT/Burst EFT/Burst EFT/Burst EFT/Burst
magnetic magnetic E-field E-field

field field source sOurce SOUrce

source

2 % SMA-SME
measurement

BPM 02 D70 ho3 D70 hid cable, Tm g8
B-field measurement system spacerring, 3 mm spacerring, 10 mm ) 1
EFM 02
E-field sensar |
ﬁ f
HY FIFI 1T m

high-voltage cable Fischer-Fischer
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EFT/Burst Field Coupling

Principles of field coupling into conductor loop of a test IC. The P1202-4 field
source's conductor generates the test magnetic field B from the EFT/Burst
generator's current Ip.

Conductor ip

\ Is
Conductor loop

Ground plane
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Current characteristic of the field source with terminating resistor (P1202-4

50R) and without a terminating resistor (P1202-4). The field source without a
terminating resistor (P1202-4) generates twice as much test current.

17 Feb 12 15:32:29
T T T T T T T T T T T

generator voltage U _ = 2 kV

Field sou;rce without terminating resistor
/ ! g

P1202-4

TR R CEU AT FUERY SENY (RN FUEY REE SRR S CERS SRS T EEE (R ST ERU SRR Sty REU LR B |

P1202-4 50R

+—

Ilp oA 0 Ip Max without inductive load  40A Ip Rise  5.5ns 20.0ns/div
B p Max without inductive load 204 IpRise  55ns 2.-5515|f5_;’g8°9""
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Layout and function of the magnetic field source P1202-4 with an internal
terminating resistor of 50 Q. The fields orientation B(t) to the IC mimics the

field orientation during intended use.

P1202-4 50R EFT/burst H-field source

HV input Measurement output

B— -26 dB, 50 O

Ground plane

TestIC Field chamber
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Layout and function of the magnetic field source P1202-4 without an internal
terminating resistor of 50 Q. The fields orientation B(t) to the IC mimics the

field orientation during intended use.

P1202-4 EFT/burst H-field source

HV input Measurement output

B— -26 dB, 50 O

Ground plane

TestIC Field chamber

Langer EMV-Technik GmbH
www.langer-emv.com

+49 351 430093 0
sales@langer-emv.de

28.04.2024
7 von 12



https://www.langer-emv.com/
tel:+49 351 430093 0
mailto:sales@langer-emv.de
https://www.langer-emv.com/en/product/eft-coupling/55/p1202-4-p1302-4-set-eft-burst-field-coupling/216

P1202-4/ P1302-4 set LANGER
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The characteristics of the magnetic field generated by the P1202-4 field source
inthe field chamber in the location of the test IC with a 3 mm and 10 mm

spacer.The field source is powered by the EFT generator with a current of 20 A
(Ip)and a voltage of 1000 V.

File Edit vertical Horiz/Acq Trig Display Cursors Measure Masks Math App Utilities Help Buttons
Tek Run 42650 Acgs

(h=3 mm) = K11,
3 (h=10 mm) =K1 i,

m}

Hci| 28v Q A IC1|Max 2028V A 20.0ns/div

M1 82.2u? 20.0ns pT IM1| Max 251.5u? MT h=10mm 25GS/s  400ps/pt
M1 82.2u2 20.0ns WT IM1| Max 491.1p? WT h= 3mm Bc1|s 319V
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EFT/Burst Field Coupling

Principles of E-field coupling into conductor of a test IC.The P1302-4 field
source's electrodegenerates the electric test field E from the EFT-generator
voltage Up. The test field must be orthogonallyoriented to the ground plane.

Electrode

h| “p E

v

R, .
: iC//lPad A:..

Ground
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Voltage characteristic of the E-field source with a terminating resistor (P1302-
4 50R) and without a terminating resistor (P1302-4) can supply the test IC with

twice the current.
TRRM A 7 Feh 12 440,15
Probe voltage u, at generator voltage U = 2 kV

Field source wlthout termlnatlng resistor

P1302-4

Field source With terminating resistor

P1 302-4 50R

Ilup 300V 0 Up Max ohne Abschluss 2 kv Up Rise  5.5ns 20.0ns/div

I UpMax mitAbschiuss  1kv  UpRise  55ms sz
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Layout and function of the E-field source P1302-4 without an internal
terminating resistor of 50 Q. The fields orientation E(t) to the IC mimics the

field orientation during intended use.

P1302-4 EFT/burst E-field source

HV input

Measurement output

— 60dB, 50 Q

Electrode

Measurement
voltage divider

Spacer ring

-/

Ground plane

TestIC

Field chamber
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Layout and function of the E-field source P1302-4 with an internal terminating
resistor of 50 Q. The fields orientation E(t) to the IC mimics the field orientation

during intended use.

P1302-4 50R EFT/burst E-field source

HV input

Electrode

Measurement output

— 60dB, 50 Q

Measurement
voltage divider

Spacer ring

-/

Ground plane

Test IC Field chamber
Probe type| P1202-4 SOR P1202-4 P1302-4 50R P1302-4
UVG Ipmax Bmax lpmax Bmax Emax
h=3 mm h=3 mm h=3 mm

4000 V 40 A 0.9mT 80 A 1.9mT 650 kV/m 1300 kV/m

8000 V 80 A 1.9mT 160A | 3.9mT | 1300 kV/m 2600 kv/m
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