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Automotive E/E architecture




Evolution In Automotive E/E Architecture
Enablers and Next

Power Distribution evolution: from Centralized to Zone

Network by function
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SOUE(':E 1 Power Distribution Power Distribution
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Service 1 Service2 ...... Service n

Central computing

Power distribution
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Stage 1

| Power Distribution

ECU — -
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Mechanical Relay/HSD and Electronic Control Unit Loads, Smart Actuators STi2Fuse STi?Fuse aqd High Side Loadz, S_rlpan égtdators
Fuse Mechanical Fuse High Side Switch Auxiliary ECU Switch UPHIENR)

Transition supported by advanced fuse management: STi2Fuse E/E architectures enabling SDV

* Replacing both standard fuses and relays with advanced diagnostics and enhanced functional safety HW-enabled SW isolation/virtualization

+ Significant overall weight reduction, up to 20%, due to cable size optimization

Advanced safety and higher security
» Power Distribution Box equipped with Electronic fuses is 25% lighter than mechanical one
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High-speed connectivity & Innovative OTA



Automotive Zonal EEA
(Typical)
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Smart cockpit

what creates “breakout” demands at eFuse & smart drivers and each of functions

‘ * Smart power distribution and new communication topologies defined on ZONAL EEA
‘— which belong to different sections originally (eg. car body, chassis) has been broken

down into each vehicle interface units by principle of proximity.



Automotive Zonal EEA
System requirement on Smart Switcher

HV Battery
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MCU GPIO & ADC Resource T STiFuse
Power Distribution
Digitalization and il T s
Platform Design
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I2T Harness protection
& optimization

Lil

Central Computing
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Temperature ,Current
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Packaging & Monitoring/Diagnostics
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eFuse & HSD Upward and Downward
Compatible design Compatibility

Software
Resource

BIST
. Self check .
Battery anti Failure Mode &
reverse design FuSa
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VIPower high-side drivers




VIPower
Technology Evolution

15t Relay Replacement | Diagnosis & Reliability § Family Expansion Integration High Power STI?Fuse

|
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MO-7 Technology Platform
Product Portfolio

VN7007ALH VN7050AJ(S)

VN7140AJ(S)

VND7040AJ

VNDT7EQ50AJ Roson
1.3m0 to 140mQ

Superior robustness & Reliability
* Power Limitation W
* Flexible Latch-Off Functionality

VND7050AJ(12)
VND7140AJ(12)

1 channels 2 channels 4 channels
—_
Family Concept ED VN7000AY VN7008AJ VND7004AY VNQ7040AY
Identical Feature Set VN7003AH VN7010AJ VND7012AY VNQ7050A.
VN7003ALH VN7EO10AJ VND7020AJ VNQ7E100AJ
Multi-sense diagnostic for K“sﬂ VN7004CH VN7016AJEP VND7E025A.) VNQ7140AJ
Enhanced System Safety VN7004CLH VN7020AJ VND7030AJ
+ Temperature Monlt{]nng
* Voltage Battery Monitoring M VN7007AH VN7040AJ(S) VND7ED40AJ
SR R o | e  womaoa

Small Footprint Packages MO0-7 Standard

65% of products housed in a tiny )
PowerSS0-16 Multiplexed Current Sense

MO0-7 Enhanced

+  Supernior Current Sense Precision (Precise diagnostic)

Full ON- and OFF-state Diagnostics Capability

Optimized EMI Performance through Enhanced Gate Driver
Concept

«  |LWV124 severe cold cranking pulse immunity
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MO-9 Technology Platform
Product Portfolio

Technology Platform Values The Lowest on-state resistance & Digital DNA (Trench-FET and embedded CMOS)

4 channels 6 channels 1 channels 2 channels 4 channels

Lowest on-state resistance

Embedding TrenchFET VN9D30Q100F VNOO04AJ VND9008AJ VNQ9025AJ
» VNOD7D20F* VNOE30F VND9012 VNQO080AJ
Digital DNA VNOO0BAJ /ND9012AJ Q
True Analog/Mixed design with VNIDS5SD20FN VN9Q25D70F" VNI008AJ VNDS016A.

embedded CMOS

i)

VNI012AJ

VND9025A.

Reshaping the systems: QFN32L 6x6

VNIO16A Powersso-16 M

Mk

DSon

4mQ to 100mQ

“High Power” and “High Intelligence™ for innovative
system function partitioning *In development

MO0-9 SPI MO0-9 Standard

Digital Current Sense & Integrated PWM generation and
sampling synchronization unit

Digitalization of analog IP

Improve accuracy of analog functionalities like
current limitation and thermal parameters.

=  MO0-9 Standard further extends the largest family of HSDs

*  Full pin-to-pin and SW compatible with M0-7
= All comes in PowerSS0-16, the benchmark invented by ST

All comes in a footprint up to 42% smaller than the best
competitor

* Addadvanced digital functionalities AUTOSAR Complex Device Driver M0-9 SPI (available)

*  Add Senal Interface

MO0-9 family products provides advanced digital features, enabling solutions to help customers make driving safer, greener and more connected
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MO-9 SPI high-side drivers

QFN 6x6

Master "VCC
Digital Interface HWLINEE (4/6 8B )
e 24 Bit ST-SPlver 4.1 e ! : 2|5 QFN32L 6 x 6
+ IC control and diagnostic feedback Undervolta — 72|° Rdson range : 5mQ-100mQ

iqi i 2 Channel0 Slew rate configurable ( 4 value )
» Digital current sensing s g
[
- PWM Duty Cycle Vo I
CSN g |,_'1"} L ouT,
DL o g3 | P
PWM Engine {* 23? | Off state Openload | out; ADCAE Rl
e 0.1% resolution .ﬂ 7 f Output shorted to Vcc e 10bit resolution
* Phase shift Shadow ] V. © Error(lo_w current) : (+-) 4LSB
* 400kHz Fallback clock Registers | — * Error(high current) : (+-) 5%
A > I ‘ ‘
ADC Logic Control <
PWM g Current Sense
o |‘ mersiel Multiplexer
Limp Home PWM Engine Shit - Priority
* OTP input configuration Dl, d ST o Eallbock clock ||| Phase M;':;::r * Autonomous ADC input multiplexer with
* Output configuration ( OFF/DINX ) DI . S (400kHz) il task manager sync’'d with PWM Engine
1 Y . q g
Channel conversion Arbitration managed
by the priority manager unit

GND
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VNODS5D20F VN9Q25D70F

DRL(10W)

Highiseril -0 Reverse light (21W)

Low Beam (55W) Turn indicator (21W)
Fog light (21W)

Stop light (27W)

Turn indicator (21W)

DRL (27W
( ; License plate light (10W)

ERONTLIGHTNG 32 channels BCM based on six M0-9 SPI HSDs

Based on a real partitioning from
a main Tier1

Full PCB: 80x120 mm

Power Area:30x44 mm

REAR LIGHTING

MO-9 SPI for BCM optimization
Front & rear corner lights with two devices only

VIPower M0-9 SPI

Competitive advantages

-55% PCB Power-Area
vs Parallel Smart Power

-30% external components

Up to 25% Microcontroller
Workload reduction

-66% Microcontroller 1/0 and ADC



24 V Applications

Vehicles with 24 V board net

LIGHTING

 Exterior lighting:

» High and Low beam
Fog lights
Rear and braking lights
Turn indicators
Flashing lights

e Interior lighting
e Flashing lights
e Metering clusters

OTHER APPLICATIONS

e Electric Motors

e Valves
 Qil / water pumps
e Heaters




VIPower 24 V product family
Includes single- and dual- channel devices

an N B @ =

PowerSS0-12 SO-16N PowersSsS0-24 PowerS0O-10/16 HPAK
Part number F:::::::;l:' ‘ Dperairiz:lngg:nltage u“l;::t:{ce Drain Gug:"?ﬁ'}im“ LU Current sense
VND5T100AJ-E PowerSS0-12 2 8to 36V 100 22 .
VND5T100LAJ-E PowerSS0-12 2 8 to 36V 100 22 Optimized for LED applications
VND5T100LAS-E S0-16N 2 8to 36V 100 22 Optimized for LED applications
VND5TO50AK-E PowerSS0-24 2 8to 36V 50 34 .
VND5TO35AK-E PowerSS0-24 2 8to 36V 35 42 .
VND5TO35LAK-E PowerSS0-24 2 8 to 36V 35 42 Optimized for LED applications
VND5TO16ASP-E PowerS0-16 2 8 to 36V 16 60 .
VNSTO16AH-E HPAK 1 8 to 36V 16 67 .
VNSTDOGASP-E PowerS0-10 1 8to 36V 6 84 .

VIPower™ MO-5T HIGH-SIDE DRIVERS PART NUMBERING SCHEME
VN | X | 5T | - -E
| | _ I
VIPower™ technology MO-5T technology Rysion Value _ -E Leadfree

Example: Package
050 50 mohm H HPAK
Number of channels J PowersSso-12
Blank 1 channel _
A Current sense K PowerSS0-24
S S0-16N

D Dual channel
"l LA Current sense optimized sp PowerS0-10/16 14

for LED applications



VIPower 48V HSD portfolio

Rps(on) VErsus # channels

,&‘0 &0 # channels

PSSO-16 PSSO-16

# channels

VNQOTO035A] VNQ9T100AJ

Q &g

QFN 7x7 PowerSSO-12

2¢ch VND9TOO5F % VND5HV100AJ 2ch
HPAK

. 1eh

4ch 4ch

5 16 35 100 RDSon mQ

B Products available (MO-T5) currently running on the market
New products under definition (M0-T9): PQC target 2029
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& TwisterSIM
Fille Tools Help

ulE)
TwisterSIM _toad dSave i Exportlayout 2 Help . Forum [y’

~ Project .
Specifications Linedn =

2cm*PowerSSO-16 ama

TwisterSIM

VND7020AJ

Line-Out
. 40mQ
L Nom.Volt it ‘wmn

Vino,1
T16V U L

L
i

" Tﬁlz
|

u GND oum.t

Tah
| Me £3 Electro-Thermal

Sense
Resistance -

1kQ Load

—g?i:.mf‘:?g:"' [ remalEictica Sdior— 7 cues (131 CH) | Morts o Anainys | S — Simulator TwisterSIM 4 {!__{
i Get Started el Run electro-thermal
data every |2 ps

;;:mmg; L] SfEIEEt the proper-deu:lce dynamic simulationsto |
‘osanes rcaomoce or your application in % . . =

fine tune device selection ==
few clicks

and understand in detail o \'
IE poosy . device behaviour in target %

Line Voltage Device Topo|og Techi Number of Channels : . . S_ ':‘.\:‘ S pt

I (o] (o] [ (] O () () [ B ) Supported devices: application ® %
Select Dovice -High/Low side drivers £

Dﬂ’fe Package Ron (mQ) llimH (A) B .

ertay ] % H o -Integrated H-bridges

VNDT0I0A] Poacon ] % N J . J

[VND7050AJ PowerSS0-16 50 30 hd

VND7020AJ n N
o B e Two tools in a single package

2|3

Value
| Tistart | Ambient & Initial Device Temperature | [ \ J 15071 C |25 =]
| ILimH min| DC short circuit current (min value in test conditions) | Vec=13V, 40<Tj£150 °C \ 45 90 \ A |le3 . i
[ it min w:gmcér::)n current during thermal cycling (min value in test [ Veetav, Tesmiemsa ‘ A ;l__zz U n Iq ue Tocl |n M arket Place Eas,,‘I TD U SE‘
|Ron | On-state resistance 13V, 3A, 25°C | [ mo 2|
| Ttsa Thermal Shutdown Temperature 7<Vees18 vV \ 150 \ 175 | 200 [ «c |[10 &l
PCB and Heat Sink 1 - 1
e T o B ST Engineers experience available on st.com
Type of PCB R3 [7 re [6 Rs [20 rs [20 ‘W
FRA-Avea: TTmm@mm - Thick. 1 6rm - Thermal Vias [ A [ - [ _—

[ Connect In channels 0. 1 in parallel [J Connect Out channels 0. 1 in parallel I V(FAULTRST) =5V [ V(sel0) = 5V [ V(sel1) = 5V

Ok Cancel Help
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VNF9Q20F — SPI Monolithic

4x 20 mOhm - QFN 6x6

VNF9D10F - SPI Monolithic
2x 10 mOhm - QFN 6x6

VNFOD5F - SPI Monolithic
2x 5 mOhm - QFN 6x6

VNF9SOM7Q - SPI Hybrid
1x 0.7 mOhm
PQFN 7 x 8.5 Dual Die - Clips

VNF9D1M5Q - SPI Hybrid
2x 1.5 mOhm
PQFN 7 x 8.5 Dual Die - Clips

VNF9D2Q - SPI Hybrid
2x 2 mOhm
PQFN 7 x 8.5 Dual Die - Clips

VNF9D3Q — SPI Hybrid
2x 3 mOhm
PQFN 7 x 8.5 Dual Die - Clips

VNF1x48F — Controller for
external Mosfet - QFN 5x5

Lys

) Specified according to AECQ-100-012 (5uH inductive output cable)

10

1
9
)

7.

)

6
—

27

3
—

32

) — =

50 100 200 ...

400 600 8

ILIM

50

4

e ——

mmmm) Programmable Fuse Current Range — Nominal Current

120

lpe

lpEAk
110

IPEAK

IPEAK

200

450

= == Current Protection — I,y and lpga,

IPEAK

up to 800

OIHLI'TONOW

dld9AH

d3aAlbdd




'_\‘/cc
. Vcc Clamp
! 2|3
1
Channel 0 Undervoltage
PowerClamp (I;
[l
ft
V. —
e e—]  VREG SRl %o
|
| 3 bt
Off state Openload Y
OutputshortedtoV
VDD utputshortedto vVcc Monitoring CurrentSense
CSN -
DI o 24pis = | | Sumemsere 1o
—J Multiplexer |*
SDO I <
SCK
T Logic e «
CurrentSense
Shadow Programmable
PWM Registers T T it
PWM Engine . Protection
+ Sl Priority
STDBY—NOT OTP / Limp Fallback clock | | pha}se || Manager ‘ ADCBIST T
400kH i '
DI Home ( 2) | 1tBIST
0
DI, Bulb/ Led Mode Diagnostic Control Slope Control Capacitive Charging
Fail Safe functionality Blanking Time Standby Mode {ech)

VNFOD5F 2X 5mQ 4A....15A 300s...1s 75 A
VNFOD10F 2x 10mQ 2.5A....10A 300s...1s 55A
VNF9Q20F 4x 20mQ 1.5A....6A 300s...1s 34 A

Lys

* Engineering sample available

STiPFuse Monolithic HSDs - Single Die

Main Features

Dual/Quad outputs with 4 wires ST-SPI interface, pin to pin compatible
* Possibility to drive the device through Direct Input (also in Normal)

QFN 6x6

M09 SPI SW-HW compatible

Programmable 12t per channel
» 8 steps for both INOM and TNOM
* Programmable by both OTP in Fail Safe and SPI in Normal

Diagnostic of overload, short to GND, Output shorted to Vcc and OFF-
state open load
Overtemperature pre-warning (3 thresholds)

Capacitive Charging Mode available in both Normal & Fail Safe
ADC & i2t Self Test at POR

Failsafe state if Backup Logic is present
« Two Direct Inputs driving outputs (programmable assignment)

Failsafe state if Backup Logic is NOT present
*  Outputs state set ON or OFF by OTP
» Direct Inputs are assigned to "it status" and “it unlatch® pin

1ISO26262 READY: FMEDA and Safety Manual

19



§Ti2Fuse E E %
VN9D30Q100
OUTPUTO j b e
MQ09 SPI HSD e |

N.C.

v F— VNOE30F

N.C.

TAB*

| OUTPUT4

1nNC
UTPUTS
UTPUTS
- N.C.

- N.C.

)
B

QUTPUTO

QUTPUTO

QUTPUTO

QUTPUTO

N.C.

— s

NC. [ )6

N.C.

N.C.

7

D8

Z

QUTPUT3
OQUTPUT.
OUTPUTZ

QUTPUT3

i
L

¢
=
[
«©

TAB

| ouTPUT1
OUTPUT1

1 ouTPUT1

1 outpur
NC
N.C.

N.C.

N.C.
N.C.

OUTPUT2
OUTPUT2

N.C.

M09 SPI ic

N.C.

PWM_CLK

1 N.C.

N.C.
OUTPUT3

1 ouTPUT3

N.C.
STDBY_NOT
VREG

OUTPUT1
OUTPUT1

OuTPUT1
OuTPUT1
N.C.
N.C.
N.C.
N.C.

VNFOD5F/ :
VNF9D10F |’

PWM_CLK

i OUTPUTO

il OUTPUTO

OUTPUTO

§ ouTPUTO




STiI2Fuse Controller—=VNF1048F / VNF1248F

Main Features

Block Diagram VNF1048 - Main Features

Vs

. High Side Switch Control IC with i2t protection for Automotive 12V, 24V and 48V applications
- [Pchannel |
J N —— | Bypass | *  Gate driver for an external MOSFET in High Side configuration
EE;E Charge Pump I'"fg“;' iﬂ;’;ﬁ%ﬂ?ﬁ ] :i:i : « Interfaced to a host microcontroller through a 3.3V and 5V CMOS compatible SP!I interface

CPIM ‘ Ver

[Gate Driver HS{
4

. Integrated P-channel to manage the Stby ON — typ out current is 200mA

V3v3

. High accuracy (3%) Digital Current sense through an external high side shunt resistor

CSN
SDI

sDO
SCK

VDS detection|
4

* Input for a NTC resistor to monitor the external MOSFET temperature

QFN32L 5x5

niC . Digital TJ, VNTC, VOUT and VDS monitoring through dedicated ADC

DIAG
HWLO

DI
G_Stat

ADC

fe—aT)

Vnrclevel
shifter

GND . Battery under-voltage shut down

Typical Applicaion Schematic *  External MOSFET desaturation shutdown configurable via SPI
. Hard short circuit latch-off configurable via SPI

Vear

NVM /Limp home

NTC_M Protections:

. I2-t curve configurable via SPI
J.—{CHEQ +  Device Over-Temperature shutdown
c . External MOSFET Over-Temperature shutdown

<
< Reenss
<

VNF1048F

— F Bxtemal FET »  Possibility to drive the device through Direct Input (also in Normal)

HS_GATE

. Stby ON: P-channel 3 times bhigger to achieve 600mA as typ out current vs 200mA

QuTt
NTC

SPI

HOST
MICRO

- \WA—L] HWLO < Rraee | |Loao . Limp home management: NVM for failsafe state and Direct Input

V3V TESTI GND TEST2 NTCM «  Capacitive Charging Mode (CCM)

"l l%?j} L - . Battery u-cut LV124 compatible




Smart P-Channel — L99SPOSFTR

For Standby ON - Low power consumption application

Block Diagram

ouTo
ENO
ouT1
EN1
ouT2
EN2
ouT3
EN3
ouT4
EN4
QuUTS
ENS5
oUTE
EN6
ouTT
EN7

L99SPO8SFTR - Main Features

Current consumption in standby-on: < 10pA (x channel, including main switch leakage).
Typical Ron (@room temp): 850 mQ.

® Programmable current threshold (NVM) to automatically exit the standby-on state
generating the EN signal for the main switch.

@ Capacitive charging mode in normal operation through current generator: target is 330uF
charged in 200ms.

Limp home mode set by dedicated LH pin.

SMA current sense accuracy and case temperature sensing.

) ) ) ) Protections: current & overtempt shutdown, whose triggering generates main switch EN.
Typical Application Schematic P 99erng 9

VBATT

HH

L995P08

ouTo

N OUE

Diagnostic: available on demand.
ADC Self Test.
QFN32L 5x5 package.

Eco-Sustainability Label: Planet-friendly application.




Multi-Channel Switches

(Automotive 12V, 24V and 48V)



»

Multi-channel driver application coverage

L9301
- 8XLS + 4x HS/LS

L9945

L9026 L 9800 - 8x gate driver
- 8XHSI/LS - 8xLS p
- 2% HS L98GDS8 1%
- 8x gate driver

L99MC6GJ
- 3x HS/LS + 3x
LS

L9305
- 4x HS/LS

» Drivers

HS/LS drivers with HS/LS configurable LS drivers Pre drivers Il 'n production
Current Regulation drivers

=) oA A o A

Valve driver n
Bulb  LED Relay Bulb LED Relay Bulb LED DC motor

In development



L9026 overview

% ASIL-B system
Configurable 2 high side + 6 low side / high side IC ready

SO 26262
AEC-Q100 150

Main features
* 6x HS /LS config drivers + 2x HS drivers [Ron typ 700 mQ)]
« Cranking compatibility down to VBAT = 3 V 50 -
 Digital supply voltage compatible with 3.3V and 5V MCU o
« 12 pA quiescent current

DRAINZ
DRAIN3
DRAIN4
DRAINS
DRAING
DRAINTY
SOURCE2
SOURCE3

Sl

NCS

« 2xinternal PWM generators IDLE SOURGE4

« Daisy chain capability SPI, compatible with 8-bit SPI devices INO ey

« Limp Home mode [with usage of IDLE and IN pins] IN1 SOURCE?

« NRES and DIS pin in QFN32 package to improve safety S
VBAT SOURCEO

Protection and diagnostics voD

» Embedded reverse battery protection on VBATT GND

* Bulb Inrush Mode [BIM]

' OVL and OVT erFr;gﬁ Adgg%nal
 Open load at ON only

Applications L9026-BO3N-TR L9026-YO-TR NRES  DIS

* LEDs, relays, and small bulbs @ é
« Body control module OVT: Overtemperature

« HVAC and climate control VFQFPN32 HTSSOP24 OVL: Overload

5x5x1mm 7.8x6.4x1mm
hﬁuw_- b= T R T3

DRAINO
DRAIN1




L9800 main advantages

Highly flexible solution | Supports various loads, including
LEDs, relays, and small bulbs.

Compliant with ISO 26262 safety standards

3
! _

A highly integrated solution that saves board space, reduces
BOM, and simplifies external connections

Limp Home mode guarantees operation even in the event of a
main MCU failure

26



L9800 overview

8-channel low-side driver for 12V automotive applications

D\

Main features

VBAT

8X LS drivers (Rpy: 700 mQ (typ.)) —
Cranking compatibility down to VBAT = 3V GND
Digital supply voltage compatible with 3.3 and 5V MCU s|
<1 YA quiescent current SO
2x internal PWM generators CLK

NCS

Daisy Chain capability SPI, compatible with 8-bit SPI dev

Limp Home mode [with usage of IDLE and IN pins] DLE

* NRES and DIS pin to improve safety INO
Protection and diagnostics e
« Bulb inrush mode [BIM] DIS

Reverse battery protection on VBAT without external components

OVL and OVT and open-load protection at ON

Applications
LEDs, relays, and small bulbs

Body control modules
HVAC and climate control @

_ TFQFN24 4x4x0.9mm

ASIL-B system
- ready

1SO 26262

AEC-Q100

SPI
interface

OVT: Overtemperature
OVL: Overload

DRAINO
DRAIN1
DRAIN2
DRAIN3
DRAIN4
DRAINS
DRAING
DRAIN7

SOURCEOQ7
SOURCES6
SOURCE34
SOURCE12



12 - Channel configurable HS/LS driver

Main Features
» 4x HS/LS config drivers drivers [600 mQ, max 3A]

» 4x LS drivers [600 mQ, max 3A]

* 4x LS drivers [300 mQ, max 3A]

« Operating supply voltage 5V to 18V

 Digital supply voltage compatible with 5V microcontroller

« 8x PWM inputs for each outputs

« Output voltage clamping 37 V typ. in low-side configuration

Protection and Diagnostics

« OVT, OVC and shutdown protection

« SPI for diagnosis data communication
» Clock monitor

Applications
« Suspension system

« Transmission system
* Body control module

PowerSS0O-36

DO
CLK

CSN
RES

IN1

IN8

AEC-Q100

GND1 GNDZ

OVT: Overtemperature
OVC: Overcurrent

L9301 | Product overview

&

ouT1
ouT2
ouT3
ouT4

ouTS
ouT6
ouT7
ouTs

DRN1
DRN2
DRN3
DRN4
SRC1
SRC2
SRC3
SRC4




L9945 | Key features

Flexibility: It is designed to comply with the requirements of 12 V
[passenger vehicle] and 24 V [commercial vehicle] battery systems.

High Configurability: the device can be configured as High-side,
Low-side, H-bridge [up to two H-bridge], Peak&Hold.




L9945 | Product overview

&

AEC-Q100

8-channel fully configurable MOSFET pre-driver complying with 12 V
and 24 V battery systems

Main Features
» Operating supply voltage 3.8V to 36V

SDI
SDO

BATT12
DRN1/2

» Operating VDD supply voltage 4.5V to 5.5V SCK . Watchdog o
* 8x LS drivers nNeR SNGP1/2
 8x HS drivers © BATT34
« 2x H-Bridge drivers e DRN3/4
GNSP3/4

« 2x Peak & Hold GND SNGP3/4
« All output controlled through parallel PWM inputs. NRES Carres
pIS Battery DRN5/6

' - . NDIs Tempgrature GNSP5/6
Protection and Diagnostic S Montoning SNGPS/6
« Overcurrent monitoring e BATT7E

* Current limitation for H-bridge DRN7/8
GNDCP Channel GNSP7/8

 Full diagnostic for short circuit to battery, open load, — Diagnostio SNGPT/
short circuit to ground for each individual output

CHA1
CH2
CH3
CH4

PGND12
PGND34
PGND56
PGND78

Application
» Body control module
« Engine management systems

. e ¥ TQFP64 OVC: Overcurrent
« Air conditioning (exposed pad down)




L98GD8 | Key Features

Flexibility: It is designed to comply with the requirements of 24V up
to 48 V (commercial vehicle) battery systems.

High Configurability: the device can be configured as High-side,
Low-side, H-bridge (up to two H-bridge), Peak&Hold.



8-channel fully configurable MOSFET pre-driver complying with 12V,
24V, 48V battery systems

SDI
SDO
SCK
NCS

VDD5
VPS
GND

NRES
DIS

NDIS
EN6

NON1

(]
NONS8

GNDCP
VGBHI

CH1

SPI
interface

Power
Supply

CH2
CH3
CH4

Watchdog
BIST
& HWSC

Battery
&

Temperature
Monitoring

Channel
Diagnostic

PGND12

PGND34

PGND56

PGND78

BATT12
DRN1/2

GNSP1/2
SNGP1/2

BATT34
DRN3/4

GNSP3/4
SNGP3/4

BATT56
DRN5/6

GNSP5/6
SNGP5/6

BATT78
DRN7/8

GNSP7/8
SNGP7/8

L98GD8 | Product Overview

,._.;1;55-“’

AEC-Q100

TQFP64
(exposed pad down)

Main features

» Operating battery supply voltage 3.8V to 60V

» Operating VDD supply voltage 4.5V to 5.5V

« Up to 8x High Side Drivers

* Upto 8x Low Side Drivers

* Upto 2x Peak & Hold

« Upto 2x H-Bridge Drivers

» All output controlled through parallel PWM inputs.

» Protections and Diagnhostics

« Overcurrent monitoring

» Current limitation for H-bridge

» Full diagnostic for short circuit to battery, open load, short circuit to ground for
each individual output

» Each output status can be constantly monitored through dedicated SPI
registers

» Highly flexible overcurrent sensing implementation

32



L98GDS8 | Application Case
T

The device offers three different configuration options for the 8 output channels:

High side- Low side: through a dedicated register of SPI user can choose:
1) MOS side (High side or low side)
2) MOS type (Nmos and Pmos)
« Peak & Hold: requires 2 or 4 channels, There are two possible configurations
1) P&H1 it involves channels 1 (HS) and 4 (LS)
2) P&H2 it involves channels 2 (HS) and 3(LS)
* H-Bridge: requires 4 or 8 channels. There are two possible configurations.
1) H-Bridge 1: it involves channels 1 (HS), 2 (HS), 3 (LS) and 4 (LS)
2) H-Bridge 2: it involves channels 5 (HS), 6 (HS), 7 (LS) and 8 (LS)




L98GD8 | Safety Features

8 Ch Pre-Driver Mosfet Suitable for 48V Battery System ICs

Fast switch-off redundant output disable through
external pins

Built in Self Test (BIST) for logic operation

Configurable Communication Check (CC) watchdog

timer available
Hardware Self Check (HWSC) for VDD5 overvoltage

comparator and disable feedback through bi-

directional pin 34




VIPower low-side drivers

- OMNIFET families




@ VIPower low-side drivers
OMNIFET families

Target
Applications _ .
* Relay Drivers §| | « Safety switch ﬁa
* Injector driver = 1( * Hard contactor Driver
~
* Interior Lighting g « Battery Management System a
« Body Control Module 2



VIPower low-side drivers
OMNIFET families

OMNIFET OMNIFET I OMNIFET 1l
+ 60V and 70V voltage clamp *+ 45V voltage clamp + 46V voltage clamp
+ 281to 300mQ +  10to 250mQ +  30to300mQ
*  Single channel only *  Single and dual channel + Single and dual channel
+  20kHz switching capability +  20kHz switching capability *  1kHz switching capability
* 5V VIN compatibility * 5V VIN compatibility + 5V VIN compatibility
+  3-pin device *+  3-pin device * Dedicated optional diagnostic pin
+  DPAK, D2PAK, TO220, + DPAK, D2PAK, TO220, SO8, + S08, SOT-223, PSS0O-12
PowerSO10 SOT-223
1st Generation 2nd Generation 3™ Generation

From General purpose to specialized and miniaturized products




Technology Platform Values

OMNIFET Il
» 45V voltage clamp
* From 10 to 250 mQ
* MO3 Technology
» 20 kHz switching capability
« 3.3V and 5V V,, compatibility

OMNIFET I
« 46V voltage clamp
* From 30 to 300mQ
* MO5 technology
» 1 kHz switching capability
* 5V YV, compatibility

» Dedicated optional diagnostics
pin

Lys

OMNIFET Il

VIPower low-side drivers
OMNIFET Il and Ill series overview

OMNIFET Series Portfolio Overview

1 channels 2 channels 1 channels 2 channels

VNS1NVO04DP-E

VNS3NV04DP-E

VNS3NVO04P-E VND7NVO04-E VNL5160S5 VNL5050N3 VNLD5160

Il
1]

VNS3NVO04P-E VND14NVO04-E VNL5090S5 VNL5030J VNLD5090

VNS14NVO04P-E VNB14NV04-E VNL5030S5

VNNI1NVO4P-E VNB35NV04-E VNL5160N3

1]}
J0li

VNN3NVO04P-E VNV35NV04-E

4 4

SOT-223 ° DPAK °

VNN7NVO04P-E

o SAGHRG

¢ »

D2PAK PowerSO-10

SO-8 PowerSSO-12

OMNIFET 1l

w
(o]




Omnifet Ill features

— — » Family approach for 10+ part numbers with
voltage clamp same feature set concept

Different Ry
Single, Dual channel
S0OT223 and SO-8 as main package

Control
logic

l Thermal . Current/

sensing Power limiter

* Protection features
Different current limitation
Thermal shutdown (auto-restart)
Over voltage clamp

Under- Over-voltage . . .
ﬂage clamp Electrostatic discharge protection
Control | ;

logic i DlagnOStICS

I Thermal . Current/

sensing Power limiter Status output (for SO-8 package devices)




48V LSD Proposal

Possible Solution

Re-qualification based on our current portfolio

Current portfolio -
. VNBLONO7, VNB20NO7, VNB35NO7-E, Vclamp = 70V

VNDS5SNO7-E, VNP10ONO7, VNP20NO7,
VNP35NO07-E, VNV35N07-E




Our technology
starts with You
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