
Fault Tree Diagrams

TP1

SG_01 Violation

GT1

The light output
is no longer

sufficient

GT2

LED Driver U1-
uncovered logic

failure

GT3

The light is totally
off

GT4

Page 2

The light doesn't
reach the minimum
value of luminous

intensity

EV1

LED Driver U1-
logic failure

EV2

The MCU doesn't
detect a non

reaction by the
Driver

GT5

Page 3

LED Driver U1-
output stuck to
the Low level

GT6

Page 4

Brake LED
Multistring block-
uncovered short

circuit of one string

GT7

connector fault

GT8

Page 5

Brake LED
Multistring block-
uncovered open

circuit of one string

EV23

Tthe MCU doesn't
detect open

circuits at the
connectors [EM1]

EV22

Connector 01 -
Brake power

supply floating

"light of brake indicators
shall be activated when an
activation request is
present"
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Fault Tree Diagrams

GT4

1

The light doesn't
reach the minimum
value of luminous

intensity

GT9

low string current

GT10

Brake light
strings open

circuit

GT11

Page 6

Brake LED
Multistring block-
uncovered short

circuit of one string

GT6

Page 4

Brake LED
Multistring block-
uncovered short

circuit of one string

GT5

Page 3

LED Driver U1-
output stuck to
the Low level

GT12

SM1 failure

EV254

more than 2
strings are in
open circuit

GT13

LED Driver U1-
uncovered logic

failure

EV252

driver current
sensor  failure

[SM1]

EV253

diagnostic signal
path failure

[SM1]

EV255

LED Driver U1-
logic failure

EV256

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT5

1,2

LED Driver U1-
output stuck to
the Low level

GT14

LED Driver U1-
unavoided

internal HW
failure

GT15

LED Driver U1-
uncovered logic

failure

GT16

LED Driver
U1-unavoided

ESD failure

GT17

LED Driver U1-
unavoided

thermal
shut-down

GT18

LED Driver U1-
uncovered under

voltage

EV247

LED Driver U1-
internal HW

failure

EV233

Driver U1 ESD
failure

EV234

Internal ESD
driver protection

failure

EV235

Driver U1
thermal

shut-down

EV236

Internal driver
shut-down

protection failure

EV237

Driver U1 under
voltage failure

EV238

Internal driver
under voltage

protection failure

EV245

LED Driver U1-
logic failure

EV246

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT6

1,2

Brake LED
Multistring block-
uncovered short

circuit of one string

GT19

LED Driver U1-
string short circuit
not communicated
to the MCU [SM2]

EV17

one string is in
short circuit

GT196

LED Driver U1-
uncovered logic

failure

EV18

LED Driver U1-
current sensing

failure

EV20

diagnostic signal
path failure

[SM2]

EV248

LED Driver U1-
logic failure

EV249

The MCU doesn't
detect a non

reaction by the
Driver

SM2 -> the driver detects
open strings and with
more than 2 open strings it
alerts the MCU
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Fault Tree Diagrams

GT8

1

Brake LED
Multistring block-
uncovered open

circuit of one string

GT20

LED Driver U1-
string open circuit
not communicated
to the MCU [SM1]

EV4

each string is in
open circuit

GT21

LED Driver U1-
uncovered logic

failure

EV14

LED Driver U1-
current sensing

failure [SM1]

EV16

diagnostic signal
path failure

[SM1]

EV250

LED Driver U1-
logic failure

EV251

The MCU doesn't
detect a non

reaction by the
Driver

SM1 -> the driver detects open
strings and with more than 2
open strings it alerts the MCU
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Fault Tree Diagrams

GT11

2

Brake LED
Multistring block-
uncovered short

circuit of one string

GT202

LED Driver U1-
string short circuit
not communicated
to the MCU [SM2]

EV257

one string is in
short circuit

GT203

LED Driver U1-
uncovered logic

failure

EV258

LED Driver U1-
current sensing

failure

EV259

diagnostic signal
path failure

[SM2]

EV260

LED Driver U1-
logic failure

EV261

The MCU doesn't
detect a non

reaction by the
Driver

SM2 -> the driver detects
short circuit of one string
and it alerts the MCU

Page 6 of 30Date: 17/02/2023

FTA_tesi

RWB V15.0



Fault Tree Diagrams

TP2

SG_02 Violation

GT22

LED Driver U1-
uncovered logic

failure

GT23

The light output
is no longer

sufficient

EV286

LED Driver U1-
logic failure

EV287

The MCU doesn't
detect a non

reaction by the
Driver

GT24

The light is totally
off

GT25

Page 8

The light doesn't
reach the minimum
value of luminous

intensity

GT26

Page 9

LED Driver U1-
output stuck to
the Low level

GT27

Page 10

Brake LED
Multistring block-
uncovered short

circuit of one string

GT28

connector fault

GT29

Page 11

Brake LED
Multistring block-
uncovered opent

circuit of one string

EV316

Tthe MCU doesn't
detect open

circuits at the
connectors [EM1]

EV315

Connector 01 -
Brake power

supply floating

"lights of brake indicators shall
remain active until an activation
request is present"
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Fault Tree Diagrams

GT25

7

The light doesn't
reach the minimum
value of luminous

intensity

GT30

low string current

GT31

Brake light
strings open

circuit

GT32

Page 12

Brake LED
Multistring block-
uncovered short

circuit of one string

GT27

Page 10

Brake LED
Multistring block-
uncovered short

circuit of one string

GT26

Page 9

LED Driver U1-
output stuck to
the Low level

GT33

LED Driver U1-
string open circuit
not communicated
to the MCU [SM1]

EV332

more than 2
strings are in
open circuit

GT34

LED Driver U1-
uncovered logic

failure

EV330

LED Driver U1-
current sensing

failure [SM1]

EV331

diagnostic signal
path failure

[SM1]

EV333

LED Driver U1-
logic failure

EV334

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT26

7,8

LED Driver U1-
output stuck to
the Low level

GT35

LED Driver U1-
unavoided

internal HW
failure

GT36

LED Driver U1-
uncovered logic

failure

GT37

LED Driver
U1-unavoided

ESD failure

GT38

LED Driver U1-
unavoided

thermal
shut-down

GT39

LED Driver U1-
uncovered under

voltage

EV325

LED Driver U1-
internal HW

failure

EV317

Driver U1 ESD
failure

EV318

Internal ESD
driver protection

failure

EV319

Driver U1
thermal

shut-down

EV320

Internal driver
shut-down

protection failure

EV321

Driver U1 under
voltage failure

EV322

Internal driver
under voltage

protection failure

EV323

LED Driver U1-
logic failure

EV324

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT27

7,8

Brake LED
Multistring block-
uncovered short

circuit of one string

GT40

LED Driver U1-
string short circuit
not communicated
to the MCU [SM2]

EV312

one string is in
short circuit

GT41

LED Driver U1-
uncovered logic

failure

EV313

LED Driver U1-
current sensing

failure

EV314

diagnostic signal
path failure

[SM2]

EV326

LED Driver U1-
logic failure

EV327

The MCU doesn't
detect a non

reaction by the
Driver

SM2 -> the driver detects
one short string and it
alerts the MCU
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Fault Tree Diagrams

GT29

7

Brake LED
Multistring block-
uncovered opent

circuit of one string

GT42

SM1 failure

EV309

each string is in
open circuit

GT43

LED Driver U1-
uncovered logic

failure

EV310

LED Driver U1-
current sensing

failure [SM1]

EV311

diagnostic signal
path failure

[SM1]

EV328

LED Driver U1-
logic failure

EV329

The MCU doesn't
detect a non

reaction by the
Driver

SM1 -> the driver detects open
strings and with more than 2
open strings it alerts the MCU
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Fault Tree Diagrams

GT32

8

Brake LED
Multistring block-
uncovered short

circuit of one string

GT257

LED Driver U1-
string short circuit
not communicated
to the MCU [SM2]

EV335

one string is in
short circuit

GT258

LED Driver U1-
uncovered logic

failure

EV336

LED Driver U1-
current sensing

failure

EV337

diagnostic signal
path failure

[SM2]

EV338

LED Driver U1-
logic failure

EV339

The MCU doesn't
detect a non

reaction by the
Driver

SM2 -> the driver detects
open strings and with
more than 2 open strings it
alerts the MCU
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Fault Tree Diagrams

TP3

SG_03 Violation

GT112

16

connector fault

GT113

LED matrices
fault

EV155

Tthe MCU
doesn't detect
faults at the

connectors [EM3]

EV156

Connector 03 -
Tail power supply

floating

GT116

Page 14

LED mtx1 fault

GT117

Page 15

LED mtx 2 fault

"light of tail indicators shall be
activated when an activation
request is present"

ASSUMPTION: we are not considering the delay on the
lights ignition because we do not have the driver in this
function
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Fault Tree Diagrams

GT116

13

LED mtx1 fault

GT118

LED in short
circuit in mtx1

GT119

LEDs in open
circuit in mtx1

GT123

SM3

EV135

at least two LEDs
are in short

circuit in mtx1

GT120

LEDs in open
circuit on the
same row in

mtx1

GT121

LEDs in open
circuit in different

rows in mtx1

GT123

SM3

EV131

at least 5 LEDs
in open circuit on
the same row in

mtx1

GT123

SM3

EV139

at least 6 LEDs
in open circuit on
the same row in

mtx1

GT124

R1 matrix failure
[SM3]

EV136

voltage sensor
failure on R1 mtx

[SM3]

EV138

comparator
output failure

[SM3]

EV157

resistor in open
circuitin R1 mtx

EV158

resistor in short
circuit in R1 mtx
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Fault Tree Diagrams

GT117

13

LED mtx 2 fault

GT133

LED in short
circuit in mtx2

GT136

LEDs in open
circuit in mtx2

GT134

SM4

EV159

at least two LEDs
are in short

circuit in mtx2

GT135

R2 matrix failure
[SM4]

EV160

voltage sensor
failure on R2 mtx

[SM4]

EV161

comparator
output failure

[SM4]

EV162

resistor in open
circuitin R2 mtx

EV163

resistor in short
circuit in R2 mtx

GT137

LEDs in open
circuit on the
same row in

mtx2

GT138

LEDs in open
circuit in different

rows in mtx2

GT134

SM4

EV164

at least 5 LEDs
in open circuit on
the same row in

mtx2

GT134

SM4

EV167

at least 6 LEDs
in open circuit on
the same row in

mtx2
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Fault Tree Diagrams

TP4

SG_04 Violation

GT112

13

connector fault

GT141

LED matrices
fault

EV155

Tthe MCU
doesn't detect
faults at the

connectors [EM3]

EV156

Connector 03 -
Tail power supply

floating

GT142

Page 17

LED mtx1 fault

GT143

Page 18

LED mtx 2 fault

"tail lights shall remain
active until an activation
request is present"
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Fault Tree Diagrams

GT142

16

LED mtx1 fault

GT144

LED in short
circuit in mtx1

GT145

LEDs in open
circuit in mtx1

GT148

SM3

EV171

at least two LEDs
are in short

circuit in mtx1

GT146

LEDs in open
circuit on the
same row in

mtx1

GT147

LEDs in open
circuit in different

rows in mtx1

GT148

SM3

EV170

at least 5 LEDs
in open circuit on
the same row in

mtx1

GT148

SM3

EV174

at least 6 LEDs
in open circuit on
the same row in

mtx1

GT149

R1 matrix failure
[SM3]

EV172

voltage sensor
failure on R1 mtx

[SM3]

EV173

comparator
output failure

[SM3]

EV175

resistor in open
circuitin R1 mtx

EV176

resistor in short
circuit in R1 mtx
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Fault Tree Diagrams

GT143

16

LED mtx 2 fault

GT150

LED in short
circuit in mtx2

GT153

LEDs in open
circuit in mtx2

GT151

SM4

EV177

at least two LEDs
are in short

circuit in mtx2

GT152

R2 matrix failure
[SM4]

EV178

voltage sensor
failure on R2 mtx

[SM4]

EV179

comparator
output failure

[SM4]

EV180

resistor in open
circuitin R2 mtx

EV181

resistor in short
circuit in R2 mtx

GT154

LEDs in open
circuit on the
same row in

mtx2

GT155

LEDs in open
circuit in different

rows in mtx2

GT151

SM4

EV182

at least 5 LEDs
in open circuit on
the same row in

mtx2

GT151

SM4

EV183

at least 6 LEDs
in open circuit on
the same row in

mtx2

Page 18 of 30Date: 17/02/2023

FTA_tesi

RWB V15.0



Fault Tree Diagrams

TP5

SG_05 Violation

GT156

Page 20

output light
frequency

faiulure

GT259

The light output
is no longer

sufficient

GT282

LED Driver U2-
uncovered logic

failure

GT260

The light is totally
off

GT261

Page 21

The light doesn't
reach the minimum
value of luminous

intensity

GT262

Page 22

LED Driver U2-
output stuck to
the Low level

GT265

Page 23

Turn LED
Multistring block-
uncovered short

circuit of one string

GT266

connector fault

EV347

Tthe MCU doesn't
detect open

circuits at the
connectors [EM2]

EV346

Connector 02 -
Turn power

supply floating

EV371

LED Driver U2-
logic failure

EV372

The MCU doesn't
detect a non

reaction by the
Driver

"direction indicator shall be activated when
an activation request is present"
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Fault Tree Diagrams

GT156

19

output light
frequency

faiulure

GT157

output light
frequency too

low

GT158

output light
frequency too

high

GT283

LED Driver U2-
error frequency not
communicated to
the MCU [SM5]

EV184

output light
frequency less

than 1Hz

GT285

LED Driver U2-
error frequency not
communicated to
the MCU [SM6]

EV185

output light
frequency

greater than 2Hz

GT284

LED Driver U2-
uncovered logic

failure

EV373

LED Driver U1-
current sensing

failure [SM5]

EV374

diagnostic signal
path failure

[SM5]

EV375

LED Driver U1-
logic failure

EV376

The MCU doesn't
detect a non

reaction by the
Driver

GT286

LED Driver U2-
uncovered logic

failure

EV377

LED Driver U1-
current sensing

failure [SM6]

EV378

diagnostic signal
path failure

[SM6]

EV379

LED Driver U1-
logic failure

EV380

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT261

19

The light doesn't
reach the minimum
value of luminous

intensity

GT263

low string current

GT276

Turn light strings
open circuit

GT279

Page 24

Turn LED
Multistring block-
uncovered short

circuit of one string

GT265

Page 23

Turn LED
Multistring block-
uncovered short

circuit of one string

GT262

Page 22

LED Driver U2-
output stuck to
the Low level

GT287

LED Driver U2-
string open circuit
not communicated
to the MCU [SM7]

EV363

more than 2
strings are in
open circuit

GT288

LED Driver U2-
uncovered logic

failure

EV381

LED Driver U2-
current sensing

failure [SM7]

EV382

diagnostic signal
path failure

[SM7]

EV383

LED Driver U2-
logic failure

EV384

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT262

19,21

LED Driver U2-
output stuck to
the Low level

GT269

LED Driver U2-
unavoided

internal HW
failure

GT273

LED Driver U2-
uncovered logic

failure

GT270

LED Driver
U2-unavoided

ESD failure

GT271

LED Driver U2-
unavoided

thermal
shut-down

GT272

LED Driver U2-
uncovered under

voltage

EV356

LED Driver U2-
internal HW

failure

EV348

Driver U2 ESD
failure

EV349

Internal ESD
driver protection

failure

EV350

Driver U2
thermal

shut-down

EV351

Internal driver
shut-down

protection failure

EV352

Driver U2 under
voltage failure

EV353

Internal driver
under voltage

protection failure

EV354

LED Driver U2-
logic failure

EV355

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT265

19,21

Turn LED
Multistring block-
uncovered short

circuit of one string

GT268

LED Driver U2-
string short circuit
not communicated
to the MCU [SM8]

EV343

one string is in
short circuit

GT274

LED Driver U2-
uncovered logic

failure

EV344

LED Driver U2-
current sensing

failure

EV345

diagnostic signal
path failure

[SM8]

EV357

LED Driver U2-
logic failure

EV358

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT279

21

Turn LED
Multistring block-
uncovered short

circuit of one string

GT280

LED Driver U2-
string short circuit
not communicated
to the MCU [SM5]

EV366

one string is in
short circuit

GT281

LED Driver U2-
uncovered logic

failure

EV367

LED Driver U2-
current sensing

failure

EV368

diagnostic signal
path failure

[SM5]

EV369

LED Driver U2-
logic failure

EV370

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

TP6

SG_06 Violation

GT289

The light output
is no longer

sufficient

GT309

LED Driver U2-
uncovered logic

failure

GT310

Page 26

output light
frequency

faiulure

GT290

The light is totally
off

GT291

Page 27

The light doesn't
reach the minimum
value of luminous

intensity

GT292

Page 28

LED Driver U2-
output stuck to
the Low level

GT294

Page 29

Turn LED
Multistring block-
uncovered short

circuit of one string

GT295

connector fault

EV389

Tthe MCU doesn't
detect open

circuits at the
connectors [EM2]

EV388

Connector 02 -
Turn power

supply floating

EV411

LED Driver U2-
logic failure

EV412

The MCU doesn't
detect a non

reaction by the
Driver

"direction indicator shall remain
active until an activation request is
present"
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Fault Tree Diagrams

GT310

25

output light
frequency

faiulure

GT311

output light
frequency too

low

GT312

output light
frequency too

high

GT313

LED Driver U2-
error frequency not
communicated to
the MCU [SM5]

EV413

output light
frequency less

than 1Hz

GT315

LED Driver U2-
error frequency not
communicated to
the MCU [SM6]

EV414

output light
frequency

greater than 2Hz

GT314

LED Driver U2-
uncovered logic

failure

EV415

LED Driver U1-
current sensing

failure [SM5]

EV416

diagnostic signal
path failure

[SM5]

EV417

LED Driver U1-
logic failure

EV418

The MCU doesn't
detect a non

reaction by the
Driver

GT316

LED Driver U2-
uncovered logic

failure

EV419

LED Driver U1-
current sensing

failure [SM6]

EV420

diagnostic signal
path failure

[SM6]

EV421

LED Driver U1-
logic failure

EV422

The MCU doesn't
detect a non

reaction by the
Driver
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Fault Tree Diagrams

GT291

25

The light doesn't
reach the minimum
value of luminous

intensity

GT293

low string current

GT303

Turn light strings
open circuit

GT304

Page 30

Turn LED
Multistring block-
uncovered short

circuit of one string

GT294

Page 29

Turn LED
Multistring block-
uncovered short

circuit of one string

GT292

Page 28

LED Driver U2-
output stuck to
the Low level

GT307

LED Driver U2-
string open circuit
not communicated
to the MCU [SM7]

EV401

more than 2
strings are in
open circuit

GT308

LED Driver U2-
uncovered logic

failure

EV407

LED Driver U2-
current sensing

failure [SM7]

EV408

diagnostic signal
path failure

[SM7]

EV409

LED Driver U2-
logic failure

EV410

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT292

25,27

LED Driver U2-
output stuck to
the Low level

GT297

LED Driver U2-
unavoided

internal HW
failure

GT301

LED Driver U2-
uncovered logic

failure

GT298

LED Driver
U2-unavoided

ESD failure

GT299

LED Driver U2-
unavoided

thermal
shut-down

GT300

LED Driver U2-
uncovered under

voltage

EV398

LED Driver U2-
internal HW

failure

EV390

Driver U2 ESD
failure

EV391

Internal ESD
driver protection

failure

EV392

Driver U2
thermal

shut-down

EV393

Internal driver
shut-down

protection failure

EV394

Driver U2 under
voltage failure

EV395

Internal driver
under voltage

protection failure

EV396

LED Driver U2-
logic failure

EV397

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT294

25,27

Turn LED
Multistring block-
uncovered short

circuit of one string

GT296

LED Driver U2-
string short circuit
not communicated
to the MCU [SM8]

EV385

one string is in
short circuit

GT302

LED Driver U2-
uncovered logic

failure

EV386

LED Driver U2-
current sensing

failure

EV387

diagnostic signal
path failure

[SM8]

EV399

LED Driver U2-
logic failure

EV400

The MCU doesn't
detect a non

reaction by the
Driver U2
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Fault Tree Diagrams

GT304

27

Turn LED
Multistring block-
uncovered short

circuit of one string

GT305

LED Driver U2-
string short circuit
not communicated
to the MCU [SM5]

EV402

one string is in
short circuit

GT306

LED Driver U2-
uncovered logic

failure

EV403

LED Driver U2-
current sensing

failure

EV404

diagnostic signal
path failure

[SM5]

EV405

LED Driver U2-
logic failure

EV406

The MCU doesn't
detect a non

reaction by the
Driver U2
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