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Traction inverter power management IC P
The OPTIREG™ application-specific PMIC TLE9744QK is a system chip
including the complete power supply functionality and application-specific Key features

features for high-voltage main traction inverter systems. The power supply
includes two pre-regulators to supply separate integrated linear regulator
rails for microcontroller supply, communication supply, and a precise voltage
reference. As well two voltage trackers are available to supply off-board
sensors. In addition to the standard power supply functionalities, the
TLE9744QK provides application-specific functionalities for high-voltage main
traction inverter systems:

e Buck-boost pre-regulator for the integrated resolver excitation
amplifier and other external devices (for example for high-voltage
gate driver supply).

e Resolver excitation circuitry.

e Comprehensive high-voltage side monitoring functions with safety
1/0s.

e Redundant supply input for the internal Safety Engine (ISL) and
tracker 2.

For functional safety support, a safety switch driver for external N-channel
MOSFET power switch is integrated as well as a charge pump, which can also
supply an active reverse-polarity protection circuitry. The TLE9744QK comes
with a window watchdog and a functional watchdog, AURIX™ FSP monitoring,
low voltage monitoring functions, and reset/interrupt input/outputs
(bidirectional). It has been developed according to ISO 26262, targeting
systems up to ASIL D and it supports a junction temperature of up to 150°C.

Applications
- Traction inverter
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- Pre-regulator 1 & 2: For internal
and external post-regulators:
PR1:5.8/5.95V @ 2.4 A
PR2:10/12/15-16 V @ 2.4 A, for
resolver excitation circuit & gate
driver supply

-5V LDOs for uC-supply and

- Communication supply

- 2x 5V tracker for sensor supplies

-5V reference-LDO

- 32-bit 10 MHz SPI: with 8-bit CRC

- Configurable Watchdog (WWD
and FWD) and AURIX™ FSP moni-
toring

Application specific:

- 1x Resolver excitation circuit

- Integrated Safety Logic (ISL) for:

- Phase current monitoring (3
phases)

- DC-Link voltage monitoring

- Gate Driver status monitoring

- MCU clock monitoring

- DC-Link Active Discharge Control

- Torque control (Active Short Cir-
cuit, FreeWheeling) for a 3-phase
motor

- Redundant supply input for
Safety Engine and tracker 2

Key benefits

- Integrated inverter specific fea-
tures allowing reduced BOM
component count, reduced BOM
cost and reduced BOM space

- Interoperable with AURIX™,
EiceDRIVER™

Developed acc. to ISO 26262, ena-

bling systems up to ASIL D
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Application specific safety features

The TLE9744QK is equipped with advanced monitoring capabilities, allowing to track phase currents, phase speed and
DC-Link voltage through six analog input pins (A_N1 to 6). Additionally, digital input pins (D_N1 to 5) are used to moni-
tor gate driver status, MCU Level 2 signals, and other digital or delta-sigma input signals.

The Integrated Safety Logic (ISL) is a critical component of the PMIC, enabling autonomous safety reactions based on
system feedback received through analog and digital inputs and is highly configurable. This allows the safety engine to
take user-desired safety reactions in the absence of the microcontroller, with priority defined by the customer configu-

ration in the C-MTP or during runtime from the microcontroller.
The safety reactions taken by the safety engine are communicated to gate drivers or other devices in the system
using digital output pins (D_OUT 1 to 4). These outputs can be used to apply active discharge to the system DC-Link
and trigger torque control, such as active short circuit or freewheeling. The VRDD pin serves as a redundant supply in-
put, providing power to the Safety Engine and Tracker 2. This design feature ensures that even in the event of a main
power supply failure, the ISL remains operational and can continue to monitor phase currents, detect anomalies, and
take corrective action to bring the system to a controlled safe state.

Example block diagram
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Please note!

This Document is for information purposes only and
any information given herein shallin no event be
regarded as a warranty, guarantee or description of
any functionality, conditions and/or quality of our
products or any suitability for a particular purpose.
With regard to the technical specifications of our
products, we kindly ask you to refer to the relevant
product data sheets provided by us. Our customers
and their technical departments are required to
evaluate the suitability of our products for the
intended application.

We reserve the right to change this document and/or
the information given herein at any time.

Scan QR code and explore offering
www.infineon.com

Additional information

For further information on technologies, our prod-
ucts, the application of our products, delivery terms
and conditions and/or prices, please contact your
nearest Infineon Technologies office

(www.infineon.com).

Warnings

Due to technical requirements, our 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 usin a
written document signed by authorized representa-
tives of Infineon Technologies, our products may not
be used in any life-endangering applications, includ-
ing but not limited to medical, nuclear, military, life-
critical or any other applications where a failure of
the product or any consequences of the use thereof
can result in personal injury.
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