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SPSCE
Process compliant with level 3

Principal (top level) Assessors
permanent support

FUNCTIONAL SAFETY
ISO 26262 (road vehicles)
ISO 25119 (agricultural machinery)

STANDARDS

1. Vocabula

2. Management of functional safety

2-6 Safety management during item development

2.7 Safety management after release for production

|2-5 Overall safety management

3. Concept phase

|3-5 Itern definition

[4.5 Initiation of

‘i frodum development at
the system level

4. Product development: system level

4 Specification of the technical safety

|3-6 Initiation of the safety lifecycle
Yrequirements

|3-7 Hazard analysis and risk assessment |

|4-11 Release for production

4-10 Functional safety assessment

4.9 Safety validation

4.7 System design

I |48 Item integration and testing

3.8 Functional safety |

concept . Prog
har

-5 Tnitiation of product development a
the hardware level

5.6 Spem icafion of hardware sa e[y
regquirements

5.7 Hardware design

5-8 Hardware architectural metrics

5-9 Evaluation of violation of the safety
goal due to random HW failures

5-10 Hardware integration and testing

6. Pro ment:
s level

-5 Tnitiation of product development a
the software level

-6 Speciication of software satety
requirements

6-7 Software architectural design

6-8 Software unit design and
implementation

6-9 Software unit testing

6-10 Software integration and testing

6-11 Software verification

7-5 Production

76 Operation, service and
decommissioning

Core processes
Management

8. Supporting processes

8-5 Interfaces within distributed developments

8-10 Documentation

8-6 Overall management of safety requirements

8-11 Qualification of software tools

8-7 Configuration management

8-12 Qualification of software components

|8-8 Change management

8-13 Qualification of hardware components

8-9 Verification

8-14 Proven in use argument

[95 Requirements decompaosition with respect to ASIL tailoring

|96 Criteria for coexistence of

9. ASIL-oriented and safety-oriented analyses
| 9-7 Analysis of dependent failures
9.8 Safety analyses

[ 10. (Informative) Guidelines on ISO 26262 ]

Support
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Detailed design

HARDWARE DESIGN

DESIGN PROCESS

custom L3 - Req_ Allocation
2.2.8.1: EMC filters.

‘ H 2281 EMC filters.
\

«satisty»
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Architectural design

and requirements allocation

2.2.6.2: OFF mo
ption (T

1.5: MMC-SMC battery.
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22
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5.4.1 Application of requirements

The requirements of Clause 5 shall apply to each item and element developed according to

5411
10 26262, except for off-the-shelf hardware parts, if either of the following applies:

a) there are no specific hardware safety requirements allocated to the hardware parts, or

ng to well-established procedures based on

b)

ronic components), and the qualification of the

ith regard to the intended application.

the off-the-shelf hardware parts are qualified accordi

Component selection

according to AEC standard

e
e ‘ P
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Multi-board design.
Conventional 2D and 3D design.
Design to manufacturing checks.

2D/3D multi-board layout

Muiti-board system layout
and routing

« Traditional 2D design and
native 3D design

Import of STEP geometry
data

Embedded Simulation
signal integrity
power integrity
Power density

= EMC

System level planning

+ re-use of functional block
diagrams and known good
modules

Constraint allocation
Net classes

Differential pairs
Spacing rules

Length and timing limits
Current settings

PI/SI/Current Density Analysis

e
/SI/ 2nt Density

Chip, package and PCB co-design

dv. Design for Manufacturability

Cons! 1t allocatior

Memory

b

Proces

Integral chip package and
PCB co-design

Comprehensive checking of
—— PCB manufacturability early
in the design process

System level engineering

+ Embedded simulation

* Termination network
planning

Company specific design
rules and best practices
« High speed

« RF

= Analog

* De-coupling

HARDWARE DESIGN

DRAWING & ROUTING

Signal and power integrity simulation.
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Terminator analysis

Netname: SPIZ_CLK
Mumber driver IC's; 1
Nurmber receiver IC's: 1
Nurnber resistors: 1
Number capacitors: 0
Driver impedance
Drriver transition time: 0679 ns
Total net length. not
including packaging: 21.258 cm

Impedance Z0: 46.4 ohms
Effective Z0: 42.2 ohms

Resistor R207 suggested
Length to driver:

Termination found: series termination

Messages

Warning: Resistor R207 is rather large (found 33.0 ohms)

Net is by driver

Wide driver impedance tolerance may hinder termination

Try pressing Apply Values

MIA\



S-Parameters [Magnitude in dB]

HARDWAREDESIGN '
ELECTROMAGNETIC SIMULATION .. =3

Tools for simulating and optimizing electromagnetic
systems for EMC on printed circuit boards (PCB).

ELECTRICAL SIMULATION ~

EEEEEEE

RIS

[ AM
BAVI9/INF meg
COMPARATOR

EEEEEEE

BCI fixture
Filter + 3D model of the diff. pairs 3D Model

Current / A
s2efefse
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HARDWARE
DESIGN

CFD THERMAL DESIGN
AND ANALYSIS
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Thermal simulation tool. o t

- \V' ‘

(Surtace Plot 1

MNode Temperature: Board | 50.580 "C
Node Temperature: Case  |50.851°C |
Node Temperature; Junction |57 877 *C \

Solid Temperature | 48.372°C

46,589 °C
Node Temperature: Case 46451 'C
Node Temperature: Junction [ 47 746 °C

000
375
E 15000
'125 1820
] 128,40
500 17 50
1,875 10680
250 95994
625 5,193
‘000 74392
i 6359 : - :
Solid Temperature (°C) Sokd T eature (°C) Node Temperature Board  |119,51 °C
Y Node Temperature Case 137.33°C

Node Temperature: Junction | 137,48 °C

o A
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MECHANICAL DESIGN

DESIGN PROCESS — 3D Modelling Tools
and CAE Tools
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MECHANICAL
DESIGN

CAE ANALISYS
R " .
" ' Frequency
- v--::j:m(: e — Mode [HZ]
g w . ' 1 106,03
9 158,31
E | 5 200,83
N Ewree 4 243,89
ST U iy | ‘ E
M Ed - 5 27922

Modal/vibrational (sine or random) analysis

e
Mechanical shock analysis
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~— Windshield

MECHANICAL DESIGN

RS
OPTICAL ANALISYS — Telltales, Dial plates, %5\
Display and Head-Up \

! i

v, ” Lens
Dashboard Projector

Pointers

BINJENA
luminance (cd/m2)

8 o
Valua 1200 : z

¥ |Intermediate levels auto-update

Yalue 140
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SOFTWARE DESIGN

MTA CORE [N _ORE&E

MTA Core is a software package that contains general VEHICLE VEHICLE VEHICLE VEHICLE
purpose libraries plus an engine that manages all FUNCTIONS | FUNCTIONS | FUNCTIONS | FUNCTIONS
typical functional states of automotive application.

Main features: ENGINE
* OSindependent
* hardware independent

* layered and modular approach
) SYSTEM ABSTRACTION
* small footprint

e optimized
e code reuse oriented

OPERATING SYSTEM HARDWARE
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SOFTWARE DESIGN

AUTOSAR

Since 2010 MTA develops its projects using the
Autosar (3.1/4.X) environments which are certifiable
at different ASIL levels (ISO 26262/25119):

Examples of complex drivers developments:

12

motor DC/DC control
motor brushless control
stepper motor control
power driver

board protection system
TFT/LCD displays

sound generator

vare
[composent

AUTOSAR
interface

Standardized
interface

Operating
system

e
_ pazjpIepuRlS

S

AUTOSAR
interface

t

AUTOSAR
Interface

|

AUTOSAR

software

AUTOSAR Runtime Environment (RTE)

Standardized
AUTOSAR
interface

Services

' Standardized

interface

Standardized
interface

Communication

Standardized
interface

AUTOSAR
interface

ECU
abstraction

Standardized
interface

' Standardized

interface

AUTOSAR
interface

t

AUTOSAR
interface

Complex
device
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SOFTWARE DESIGN

LINUX &

Linux optimization by MTA.

13

Linux for instrument cluster
~ Quick Boot in milliseconds

- 50ms CAN messages

_ graphics in less than 1 sec
_ fast and complex graphics

_ 2.5D, 3D at 60fps
- multi-display

Linux for infotainment
_ multimedia (radio, audio/video)
_ connectivity (cellular, BT...)

_ positioning (navigation)

Linux for security

_ security extensions
_ firmware over the air
_ secure gateway

AUTOSOAR

[~c]

Ul Application

Ul Plugins

Application Framework
/Windows Manager

Platform Communication
Vehicle Network,
Vehicle Access Gateway

Operating System Level
Virtualization

Essential & System

IVI Ul Application

Phone, Navi, Radio, Confort, .., etc

Application Framework

Multimedia

Connectivity

Essential & System

Ul Plugins
o%io
. --.C
Positioning s
Platform
Com
Vehicle Platform
Network Com

Essential
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SOFTWARE DESIGN T

AN DRO| D "' BINDER IPC PROXIES

ANDRODID SYSTEM SERVICES
Androld optimization by MTA e
* Android Quick Boot in few seconds (< 4 sec) AudioFlinger Search Sarvice S
: , 2
* Widely automotive bus support: P— Activity Manager ©
_ CAN . . . S
MediaPlayer Service Window Manager >
_ LIN g
- BroadR-Reach e Svetem Senm S
. \ 27 SYSTem Jervices
) o Other Media Services &Lmagem O
* Enable advanced functionalities: =
- multimedia <
_ connectivity o =
_ apps
. Camera HAL Audio HAL Graphics HAL
_ complex graphics Other HALe
e Real-Time:
. . . . . AUTOESAR
- vehicle functionalities implemented in Autosar =
Camera Driver ﬁfgfﬁ}ggv;c ) Display Drivers Other Drivers
14 COMPANY PRESENTATION | 2018 | ELECTRONICS R&D

MIA\



AUTOMATION FOR VALIDATION
& END-OF-LINE TEST

VISION

Camera image recognition for
automatic verification of icons,
graphics elements, alarms,
messages and telltales.

HARDWARE IN THE LOOP
* Electrical test

* |nput/output stress test
* Optical, audio, haptic tests (robots)
* Acquisition systems




THANK YOU

for your attention

DISCLAIMER: Notice to Receiver

Products, information, drawings, specifications and reference numbers (hereafter “Contents”) discussed herein are for reference purposes only.

All Contents herein are provided on an “AS IS” basis, without warranties of any kind. The Contents discussed herein remain the sole
and exclusive property of MTA S.p.A. and shall not be copied, translated in whole or in part without MTA S.p.A prior written consent.
No license of any patent, copyright, mask work, trademark or any other intellectual property right is granted
under this document, by implication, estoppel or other-wise.

Contents may be modified and changed by MTA S.p.A without any notice. For updates or additional information
about MTA products, please contact your nearest MTA office.

All brand names, trademarks and registered trademarks belong to their respective owners.

M_A l\ www.mtait | info@mta.it FOLLOW US:


https://www.linkedin.com/company/656938/
https://www.facebook.com/MTA.GROUP/
https://www.youtube.com/user/MTAItaly

