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About this document

Scope and purpose

The intention of this User's Guide is to provide relevant design-in information for automotive applications with
the Infineon DCDC SBC family.

This User’s Guide covers the following products:

Table 1 Products

Sales name SP Number OPN

TLE9271QX SP005729424 TLE9271QXXUMA2
TLE9271QX V33 SP005729488 TLE9271QXV33XUMA2
TLE9272QX SP005729426 TLE9272QXXUMA2
TLE9272QX V33 SP005729516 TLE9272QXV33XUMA2
TLE9273QX SP005729428 TLE9273QXXUMA2
TLE9273QX V33 SP005729528 TLE9273QXV33XUMA2
TLE9274QX SP005729430 TLE9274QXXUMA3
TLE9274QX V33 SP005729539 TLE9274QXV33XUMA2

Intended audience

This document is for hardware engineers integrating devices of the DCDC SBC family into their applications.
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1 Boost switch MOSFET selection for DCDC SBC

With datasheet revision 2.0 of DCDC SBC a short circuit detection on the BSTG pin is specified. Additionally a
more detailed description of the gate driver strength is provided.

This chapter gives a guidance on how to select the correct MOSFET.

1.1 Use the recommended MOSFET

The gate driver parameters are optimized for the MOSFET BSS606N.
It is recommended to use this MOSFET.

1.2 Evaluate other MOSFET

In case there are reasons not to use the recommended MOSFET, the selection of other MOSFETSs is limited by
the short circuit protection at the gate driver as follows.

e The gate voltage needs to rise above a certain voltage within a certain time during charging.
o The gate voltage needs to fall below a certain voltage within a certain time during discharging.

The gate charge characteristic of the MOSFET and the gate driver strength both play a significant role in
meeting the SBC gate short circuit timing requirements.

PWM 4

Phase |PHO| PH1| PH2 |PH3 PH4 PH5 |PH6 [PH7 | PHO

Operation type Current source Pull up Current source| Pull down

Gate voltage

Short to GND blanked active blanked
Short to supply blanked active
|
t
Figure 1 Phases of the boost switch gate driver

Because no minimum value for the driven current in the phases PH1, PH2, PH5, PH6 are given in the datasheet,
it is recommended to execute the evaluation only with phases PH3 for charging and PH7 for discharging by
SPICE simulation. The other phases should be considered as additional margin.
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A proper simulation model of the MOSFET should be used, covering all needed operating conditions like
temperature and production spread.

e
vi Rt - - - .01 Y @

1

Figure 2 Simulation schematic

In Figure 2 a possible schematic for the evaluation is shown.
Q1 is the MOSFET under evaluation.

V1 in combination with R1 represents the pull up circuitry that is active in PH3 charging phase or the pull down
circuitry of PH7 discharging phase respectively.

In the PH3 charging phase, V1 and R1 are datasheet parameters Vn_sup @and Rens.

In the PH7 discharging phase, V1 is ground and R1 is the datasheet parameter Reysr.

I1 and D1 are used to set the operating point of the external MOSFET of the boost circuitry. 11 represents the coil
current of the boost circuitry which has to be switched by Q1.

D1 limits the Q1 drain voltage to the boost output voltage (6.65V/8V/10V) when Q1 is OFF.

Following parameters may have impact on the evaluation result and therefore should be varied within the
applicable range of the application:

e Temperature

e Drainvoltage (Boost output voltage)

e Coil current

e Production spread of the external MOSFET

Figure 3 shows a possible simulation result for the charging curve.

Because the voltage on the gate (red curve) exceeds max{Vesrcsc} within min{teus}, this operating point is
evaluated with “pass”.
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Figure 3 Simulation result for charging (red=Vegsrc)
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Figure 4 Simulation result for discharging (red=Vesrc)

Figure 4 shows a possible simulation result for discharging curve.

Because the voltage on the gate (red curve) is discharged below min{Vesre s} within min{teus}, this operating
point is evaluated with “pass”.

1.3 Real measurement

A real measurement of the gate voltage measured at a board with BSS606N mounted can be seen in Figure 5.
The markers measure the time from the start of the slope until the Miller plateau. It matches to the phase 1
timing.
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Figure 5 Vestec With MOSFET BSS606N
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2 Buck efficiency in stop mode

During the low power mode of the application the SBC is usually used in stop mode. To decrease power
consumption the buck converter uses Pulse Frequency Modulation (PFM). Figure 6 and Figure 7 show the
current consumed by the SBC itself and therefore the efficiency when the application only needs few pA on
VCC1.

IVS is the current on the VS pin into the SBC.
Iq is the current consumed by the SBC, which is calculated from input power and output power.

IVS vs. IVCC1
Iq vs. IVCC1
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Figure 6 Efficiency in SBC stop mode with watchdog active
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Figure 7 Efficiency in SBC stop mode with watchdog active (Zoom in)

The given graphs show the values for the SBC operating in stop mode with watchdog active. In case stop mode
is used with disabled watchdog, the incremental current consumption adder of the watchdog can be
subtracted. Which is the subtraction of P_4.4.5 - P_4.4.2 =~15uA.
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3 Recommended ground concept

Figure 8 shows the recommended PCB ground concept.

The green GND represents the board ground or the ground layer potential.
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Figure 8 Recommended ground concept
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IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application. 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) with respect to any and all information
given in this application note.

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.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

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

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