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BTF6070-2EKV use in parallel

About this document

Scope and purpose

In automotive systems high-side switches are very common. In this application note Infineon high-side
protected switches (PROFET™) are described, which are also developed for the 24V boardnet truck
application (PROFET™+ 24 V). The PROFET™+ 24 V device was tested for 20 and 40 meter cable, which can be
found in trailers and big construction machines.

The device under test BTF6070-2EKV is one of the family members of the PROFET™+ 24 V family. This fast
switching device has two channels. Both channels of the device BTF6070-2EKV are not synchronized,
especially in the switching-off phase, one channel is always faster and the other channel has to regulate the
energy itself. The result of this application note is the testing of the two channels in parallel with 20 and 40
meter cable.

The reference standard for short circuit testing is AEC-Q100-012 which is defined for 12 V systems

(24 V systems do not have an equivalent norm). The test was performed with 28 V which which resembles
24V boardnets.
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Figurel Standard application diagram with BTF6070-2EKV as shown in datasheet
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Test setup

1 Test setup

In the AEC standard, the description of the short circuit system is detailled. For details on test setup, test
procedure and statistical data analysis, please refer to the application note “Repetitive Short Circuit
Operation”, March 2006.

In Figure 2 the circuit with the device under test is depicted. The impedance on the left side represents the
connection cable to the battery. The impedance; not only the connector to the load, as well as the return from
the load with the cable, is presented with L, . and R,,«. The AEC_Q100-012 uses the maximum load cable
length of 5 m however, the following tests were done with 20 and 40 m cable lengths since truck applications
require longer cables than car applications.

Table 1 Extended cable length values

Test setup Cable length Lehort Rihort
TP3_20uH 20m 20 uH 135 mQ
TP3_40uH 40m 40 uH 270 mQ
Lsupply  Rsupply Lshort Rshort
_IWY\_D_O_ _o_fWY\_D_
5uH  50mQ VBB T'—lE >

Ideal DC T
Voltage ¢28V Control
Source - System ON/OFF

GND

Figure2 Device circuit
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Test setup

1.1 Application with suggested external components

A possible application schematicisillustrated in Figure 3, Figure 4 and Figure 5, when the short circuit occurs
at the load.
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Test setup

1.2 Measurement during normal switching behaviour with short circuit

The measurement results include the resistor load, both channels activated in parallel without external
protection (see Figure 3).

Measurement Condition: T,=25°C; Vs=28V; R =5 Q; Regnse= 1.2 kQ; DEN=5V

Signals:

o Yellow: INO [V]

+  Pink: Ip5 [A]

+  Blue: /SO (Rggnse= 1.2 kQY)

+  Green: Vp [V]

+ Red: Power dissipation on the output DMOS [calculated W]

Trig'd

M10.0us A

-+ 39.8000us

Figure6  Measurement results
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Test setup

1.3 Measurement results of short circuit testing

The results of the short circuit test for 20 and 40 meter cables with (Figure 5) and without TVS-diode (Figure 3)
are shown in Table 2 and Table 3. The test is done with 28 V supply voltage.

Table 2 Repetitive short circuit results with external protection (TVS) - overview

Test Procedure Test Setup |Sample Tams Cycles to Non-Conformance

Size
High current cold TP3_20uH |16 85°C The test was discontinued after 1,000,000 cycles.
short test result 1Y Lot See Table 4 to find the number of devices which

were found to be non-conforming before the
conclusion of testing.

First Non-Conformance: N/A

Additionally, no devices were found after the
conclusion of testing to be outside of
specification values.

High current cold TP3_40uH |16 85°C The test was discontinued after 1,000,000 cycles.
short test result 1Y Lot See Table 4 to find the number of devices which
were found to be non-conforming before the
conclusion of testing.

First Non-Conformance: N/A

Additionally, no devices were found after the
conclusion of testing to be outside of
specification values.

1) The AEC Q100-012 specification would require the usage of 3 lots. For this investigation only devices from 1 lot were
used.

Table 3 Repetitive short circuit results without external protection- overview

Test Procedure Test Setup | Sample Tame Cycles to Non-Conformance

Size
High current cold TP3_20uH |16 85°C The test was discontinued after 1,000,000 cycles.
short test result 1Y Lot See Table 4 to find the number of devices which

were found to be non-conforming before the
conclusion of testing.

First Non-Conformance: N/A

Additionally, no devices were found after the
conclusion of testing to be outside of
specification values.

High current cold TP3_40uH |15 85°C The test was discontinued after 1,000,000 cycles.
short test result 1Y Lot See Table 4 to find the number of devices which
were found to be non-conforming before the
conclusion of testing.

First Non-Conformance: N/A

Additionally, no devices were found after the
conclusion of testing to be outside of
specification values.

1) The AEC Q100-012 specification would require the usage of 3 lots. For this investigation only devices from 1 lot were
used.
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Table 4 Test results - Cold repetitive short (TP3_20puH and TP3_40puH)

Grade #Cycles Lot #Fails
A >1,000,000 1 0

B > 300,000 - 1,000,000 1 0

C >100,000 - 300,000 1 0

D >30,000 - 100,000 1 0

E >10,000 - 30,000 1 0

F > 3,000 - 10,000 1 0

G >1,000 - 3,000 1 0

H 300 - 1,000 1 0

o <300 1 0
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Conclusion

2 Conclusion

In spite of the lack of synchronization between the protection mechanism of the two channels, the test results
show that the device can reach 1 million short circuit cycles with no defects.

In these tests it is not possible to show a trendline with ppm, because no non-conformance occured.

The results are obtained for a very limited number of typical devices, therefore, is not representative of the
complete production spread. In case the application requires the usage of both channels in parallel, the
following limitations should be observed:

« The EARis the same as the specified EAR for one channel (P_4.1.24)
« The current limitation is the same as for one channel (P_6.6.4)
Please check datasheet limits of BTF6070-2EKV at www.infineon.com.
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics ("Beschaffenheitsgarantie").

With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.

In addition, any information given in this document is
subject to customer's compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer's products and any use of the product of
Infineon Technologies in customer's applications.
The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer's technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to
such application.

Legal Disclaimer for Short-Circuit Capability
Infineon disclaims any warranties and liablilities,
whether expressed or implied, for any short-circuit
failures below the threshold limit.

For further information on technology, delivery terms
and conditions and prices, please contact the nearest
Infineon Technologies Office (wWww.infineon.com).

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.
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