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BLDC(6x MOSFET) E®—42—FS54/\—ICOHI

Generation 2

Generation 3

Generation 4

Development
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asv| |2 TLE9180 ASIL-B / no CSA (ASIL-D/ 3xCSA) motorldrlver
&) MOTIX™ 1
Ele:tt:i:r?nower TLE7189 MOTIXTM TLE9188
¢ TLE9180 (ASIL-D/ 3x12bit ADCs)
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Brak:.ubooster motor driver
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Dot it TLE7185 MOTIX ™ MOTIX™ @i
* TLE9185 TLE9186 R
@ \ (ASIL-B/ 1XCSA) v
- MOTIX™ t
TLE7184 TLE9563 eV
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Time >
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MOTIX™ TLE9140EQW BLDC gate driver IC

afineon

Appllcatlon Diagram

— High voltage capability / robustness up to 110V
Gate driving capability: ~230nC / MOSFET up to 20kHz
Adaptive MOSFET control
Active LS freewheeling during VSM OV
Diagnostics & Protection:
— Timeout-Watchdog
— Drain-Source monitoring
— Overvoltage & undervoltage protection
— Cross-current & overtemperature protection
— Off-state diagnostics
SPl communication
Safe switch off path fulfilling ASIL-B metric

@ ISO 26262
compliant

TLEBIMJEQW

- VSM

Charge Pump}-‘ uv&ov
Detection

:JM{}—— Internal supply |
Temperature
* Control Logic | warning and
16-bitSPI || shutdown

J—L_} .+ Watchdog |

Protectlons \

Microcontroller
or *
moTiX™ Mcu

|~ MOSFET | VDS
__Control || || Monitoring |

;J|L!/|HXL_J o P ?’j

l«s| Gate Drivers |

b3 S CSA;

TSDSO-32
(8.65 x 6.0 mm?)

__J

) DH

p—

@ ISO 26262
compliant

86 - Bridge

Qualified

Key Benefits Target Applications

— Easy approach & scaling for 24V/48V applications in conjunction with our
MOTIX™ MCU TLE987x or with any other open market MCU

— Max junction temp up to 175°C to support challenging mission profiles

— Maximize re-use in conjunction with MOTIX™ MCU motor control
software for faster time-to-market

— Comprehensive diagnostic & monitoring functions
— Small packing design TS-DSO-32 saving space & costs (8,65 x 3,9mm)

2024-11-21 restricted Copy to SWS

Pumps and fans
Wiper
HVAC compressor ...

— CAV & truck applications
— Non-automotive applications: eBike, eScooter...

Status: Active & preferred

Copyright © Infineon Technologies AG 2024. All rights reserved.

— Automotive 24V/48V motor applications:
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MOTIX™ Bridge Infineon
Multi Half-bridge ICs: TLE94103/04/06/08/10/12 L/

Up to 12ch multi half-bridge in one package

VDD VS1 VS2

Half-bridges I/F
12-Fold Half Bridge Driver| | UNDERVOLTAGE
TLE94103EP SPI _ SP| Interface &
TLE94003EP < Direct USIDEE- O HoNTOR
TLE94104EP skt _ e
TLE94004EP . Direct LSRRG, s
EN[}—> & GENTEVI\?IXITOR ouTt
TLE94106ES 6 SPI TSDSO-24 MONITOR e = ﬂ ouT?2
short to ground igh-side { ] OUT3
TLE94108ES 8 SPI TSDSO-24 csn N or ouT4
SCLK LOGIC CONTROL & LATCH overtemperature [ OuUTS
TLE94110ES 10 SPI TSDS0-24 oo SPIINTERFACE ot
SDO { ]OUT7
TLE94112ES 12 SPI TSDSO-24
e ouTs
s ey = ﬂ o
driver
a|€ DEI%rRET:?-E)N overtemperature { JOUT 11
.I OuT 12
| \ Q |
L]
GND GND GND GND
HVAC flap Side mirror Block Diagram: TLE94112

2024-11-21 restricted Copy to SWS Copyright © Infineon Technologies AG 2024. All rights reserved. 28



MOTIX™ TLE92104 and TLE92108 0N
multi MOSFET gate driver ICs L/

MOTIX™ multi MOSFET gate driver ICs are designed to control up to eight half-bridges with one packaged device.

Key Features Block Diagram

8-fold or 4-fold half-
bridge
(up to 16 n-channel)
MOSFET driver outputs

L

HS/LS Gate
Driver

!
HE

HS/LS Gate
Driver

Microcontroller

HS/LS Gate
Driver

LI
HOL T

HS/LS Gate
Driver

VDD
LIN/CAN Y

=

HS/LS Gate
Driver

AEC-Q100 :
quali?ied 3 PWM inputs

Adaptive multi-
stage MOSFET System Basis Chi
gate control

21607 / j011U0D
l l l l )
L

suol}dsloid

HS/LS Gate
Driver

Low current
consumption in
sleep mode (3

HA)

HS/LS Gate
Driver

TWHHWHANF  HWHHWHWY

HS/LS Gate
Driver

Configurable
motor brake
also in sleep

mode concept

N / = X /a2

Integrated dual
stage charge

pump

Target applications

o Flexible current 4+ ﬂ
Sophisticated
: sense O
REIEEe m amplifiers : >

Power seat Power lift gate I

Find out more: door lock

26 Feb 2024 restricted Copyright © Infineon Technologies AG 2024. All rights reserved. 29
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MOTIX™ BTM90XX full-bridge ICs

Monolithic full-bridge with integrated driver ICs

afineon

Application Diagram

Supply voltage range 7 — 28 V, for transients 4.5 - 40 V

— BTM901X min current limit 10A, 5.2A for 1sec @85°C
BTM902X min current limit 20A, 10A for 1sec @85°C

—  PWM frequency up to 20kHz

— SPIl variants BTM9011/21 supporting daisy chain operation
— Current sense on both high side and low side

— 2 selectable slew rate

— Protections and diagnostics: Over current, under voltage, over
temperature, open load detection, cross current protection

— Independent half-bridge mode (more flexibility)

— BTM901X supports half-bridge mode in parallel to extend the
current

Key Benefits

— Extensive protections and diagnostics features

— Smallest package with lowest pin count

— Improved thermal performance with exposed pad (11mm?2)
— AEC-Q100 qualified (Grade 1)

— 15026262-ready documentation

2024-11-21 restricted Copy to SWS

BTM90XX

j = s Reverse Viar
Mo Power supply ] ! polarity
controller Internal Charge - P:wer =" L -
Supply | pump e | e | cocum
= 1 A
Rinassor 3 Protection and Gafe diter] { ]
/o C_ 1 INA/SDI o Diagnostics ; T
Undervoltage HS i &
vo 52 ':M' INe/scL ) | detection | }
T Overcurrent
o “j ‘l: SEL/CS | ‘ | Digital logic| detection
R Overtemperature Ls
r P9 A detection
o g jremispopg
Openload
I L - detection
A/ 7J_7T—'§[ x |'— Mux Current sense
Cs| |Rs i
T |
- ‘ J ‘GND
¥ 2)
'!iﬁ._ Q (4.9 x 6.0 mm ready

Target Applications

— Automotive brushed DC motors

— Door modules

— Thermal management

— Body control modules

— Zone control modules

— Automotive inductive or resistive loads

Copyright © Infineon Technologies AG 2024. All rights reserved. 30
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MOSFET MOSFET

Auxiliary
water pumps

$

MOSFET MOSFET

MOSFET MOSFET

MOSFET MOSFET

Auxiliary
water pumps

MOSFET MOSFET

MOSFET MOSFET

MOSFET MOSFET

MOSFET »

Engine

Cooling Fan

3

MOSFET

MOSFET MOSFET

$

— TRAVEO™ T2G + MOTIX™ SBC + MOTIX™ Driver

Zone Controller

12V@—

CAN
Ethernet

TRAVEO™

T2G

MOTIX™ SBC

Copyright © Infineon Technologies AG 2024. All rights reserved.
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MOSFET MOSFET

Auxiliary
water pumps

¥

MOSFET MOSFET

TLE9185

MOTIX™

Driver MOSFET

MOSFET

MOSFET MOSFET

Auxiliary
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MOSFET MOSFET
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Engine
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MOTIX™ Bridge Infineon
Single Half-bridge ICs: BTN9960/70/90, BTN7030 L/

Low ohmic half-bridge IC for various motor configuration

BTN9990LV BTN9970LV | BTN9960 [ BTN7030-1EPA ““_‘;‘“’"" .
.

Package STOLL STOLL sTOLL TSDSO-14EP L L
f&i_ E:&'ur _:®-|
f&‘url T

*} Cozve , Cour (=10 nF) optional to otpimize EMC

Single half-bridge with load (motor) connected to GND

7X8 mm 7X8 mm 5x6 mm

Package Size 7xX8 mm

RDSON path max 10 mQ 18 mQ 18 mQ 62 mQ

Current limit 75 A 60 A 35A

Microcontroller

AD WO O D AD
({11
ptinall

Adjustable slew rate Yes, adjustable in 8 steps via interface '

i | [ BTNoSTOLY
Temp. feedback Yes No 3 T
ON(EEENEEEREIEA < 18%, < 6% with calibration <5% LD e

*) Crozv , Caour, Crozv,Czout optional to otpimize EMC

Protection features Yes Yes H-bridge with two BTN9970LV

UV with recovery delay (S Yes

-+ t s ! —\‘
PWM ~ 20 kHz ~20kHz ~ ~20kHz ~2kHz ‘Qc\,:*_’ E ‘@ = ,g

Power seat Power lift gate Sunroof door lock Side mirror
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Figure 2 Block diagram

[] % ]

BTN9960

infineon

Reverse polarity Vasr

protection | >

Microcontroller é.

*) C1ozv , Crout, Cao2v,C20ut optional to otpimize EMC

Figure 16 Application circuit: H-bridge with two BTN9960LV
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

High-side switch - static characteristics

ON-state high-side resistance | Royns) - 6.3 - mQ lout=15A; Vg=13.5V
Tj=25°CY

ON-state high-side resistance | Royns) - 9.0 11.8 |mQ loyt=15A; V5=13.5V
Tj=150°C

BTN9970

High-side switch - static characteristics

ON-state high-side resistance | Roys) - 6.3 - mQ lout=15A; V5=13.5V
T;=25°C”

ON-state high-side resistance | Roys) - 9.0 11.8 |mQ lout =15 A; Vs =135V
T,=150°C

BTN9990

High-side switch - static characteristics

ON-state high-side resistance |Royns) - 35 - mQ lout=15A; V=135V
T;=25°CY

ON-state high-side resistance | Rgyns) - 5.0 6.0 mQ lour=15A; Vg=13.5V

T,=150°C

Copyright © Infineon Technologies AG 2024. All rights reserved.
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Figure 11 Timing diagram current limitation (inductive load)

MOSFET# 2

i A tocx(filter)
|

INH ¢
in % treset

s 4 0C fault glatzhed) t

hsitauli]

Figure 12 Timing diagram switch-OFF with latch (inductive load)
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BTN9960

infineon

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Overcurrent shutdown

Overcurrent detection level locHo 35 47 60 A Vs=13.5V

high-side

Overcurrent detection level locLo 35 47 60 A Vs=13.5V

low-side

Overcurrent shutdown

Overcurrent detection level locho 60 80 98 A Vs=13.5V

high-side

Overcurrent detection level | /oc g 60 80 98 A Vs=13.5V

low-side

Overcurrent detection level 75 95 115 |A V=135V

high-side locho

Overcurrent detection level 75 95 115 |A V=135V

low-side locLo

Copyright © Infineon Technologies AG 2024. All rights reserved.
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MOTIX™ MOTIX™ MOTIX™ MOTIX™
Driver Bridge SBC MCU
5488 MOSFET ERE} MOSFET A& TR CAN/LIN R <4 EJR CAN/LIN A&
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