AUTOSAR MCAL for i.MX 8
Application Processors

Salam Zeidan

Sr. Project Manager
MICR Advanced Technologies

AMF-AUT-T3902

SECURE CONNECTIONS
FOR A SMARTER WORLD



Agenda

- General Information
« i.MX 8 AUTOSAR MCALs:

- Implementation For All Derivatives In i.MX 8/8X Families

- Example Startup

- Configuration Tool View
- Microcontroller Drivers
- 1/O Drivers

— Communications Drivers

- Memory Drivers
- Crypto Drivers
omplex Drivers

COMPANY PUBLIC | 1



General Information
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.MX AUTOSAR Solution

AUTOSAR

Operating System

AUTOSAR MCAL
low level drivers

Self Test i Application oriented
Libraries
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AUTOSAR — NXP Automotive SW

AUTOSAR (AUTomotive Open System ARchitecture) Org. aims to improve
complexity management of integrated E/E architectures through increased
reuse and exchangeability of SW modules between OEMs and suppliers.

The essential means is the standardization of the software architecture of
ECUs.

@)
Cor

PREMIUM
PARTNER

Design and use the AUTOSAR
standards

As a premium member of the AUTOSAR partnership NXP continues to
develop its AUTOSAR SW offering across its product lines for use in
automotive applications

-
L |
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.MX 8 AUTOSAR Classic Platform (CP) Product

I.MX 8 AUTOSAR OS, MCALs, and Complex Drivers

AUTOSAR Basic Software
Application Application Application Application
Software Software Application Layer Software Software
Component Component Component Component
AUTOSAR Runtime Environment (RTE)
System Memory Crypto Communi-
Services Services Services cation Services
= I/0 HW "
3] . 1
o Abstraction (]
> =2
w —
o Onboard Dev. Memory HW Crypto HW COM HW a
£ Abstr. Abstr. Abstr. Abstr. o
E Q.
g §
(@) O
Micro-controller Memory . Communi- .
Drivers Drivers EPRERLEE cation Drivers o

i.MX Hardware
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AUTOSAR Software Release Framework Overview

- BETA Release (Select Customers)/ PRC (Product Release Candidate)
- Includes all MCAL Drivers (Feature Complete) fully verified and documented
- Includes Integration Testing
- Complete Quality Package: on-request delivery
- Code coverage: generated
- No open S1 and S2 defects
- Release to Market Candidate — RTMC (All Customers)/ RFP (Relapse for Production)
- Beta criteria +
- 100% statement coverage, branch coverage for non-configurable SW
- 80% statement coverage, branch coverage for configurable SW
- Complete Quality Package: externally delivery
- No open S1 and S2 defects
- Each AUTOSAR Classic Platform MCAL version will have an individual release
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MCAL Software Life Cycle Methodologies & Quality:
Engineering Discipline

integration

develop and test

* Requirements * Custom » Testing
Gathering Development . Documentation
v e : Pc_)rhng ! * Performance
Assessments Migration )
Testing
* |P Selection * Integration

__ * Performance
Optimization

Quality Assurance (ISO, CMMI & SPICE Level lll) |
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MCAL Quality Assurance

- Quality Assurance Plan

- QA audit, Assessment (TS16949, ASPICE, 1S026262)
- NXP process compliance audit

- Release Readiness review

- Metrics collection and tracking( Quality Metric, KPI...)
- Quality Management System

- Customer satisfaction monitoring
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MCAL Safety Management

Safety Management:
We follow the 1ISO26262 part that address SW development. In line with implicit safety for MCAL part 10
Safety Element out of Context (SEooC.)
1S026262 SW _SEooC _SMCAL4.2 i.MX8 Safety Case
Define the tailoring of ISO 26262 Work Products for a SW SEooC product development in
conjunction with the safety plan, as well as progressively compile the deliverables generated during
the safety lifecycle which form the safety case
1S0O26262 (S)MCAL Development Sign-Off
Technical safety concept

Safety analyses: ASIL- and safety- oriented analysis
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Complex Drivers/Services

Autosar Complex Drivers / Custom Software

Development, Migration, Testing, Integration, Consulting

Complex Driver Development

« Automotive Software Services Engagement Process:

Gather Customer Requirements
Scope the Engagement Effort
Create SOW Proposal for Review and Approval

Execute the Project and Test the Deliverables
per the Agreed Test Plan

Deliver on Time and on Budget

Autosar Service Offerings

System Consulting

Integration

Configuration

Custom Development

Migration

Modeling and Automatic Code Generation

Performance Analysis & Optimization
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AUTOSAR MCALs for i.MX 8Series




.MX 8 AUTOSAR MCALs Product

- Autosar 4.2/4.3 MCAL.: Tested running from RAM using NXP MEK/EVB

- FlexRay, and WDG-External can be provided as a additional drivers Services

- Core Test, Flash Test, or RAM Tests can be provided as a additional drivers Services
- All components configurable in any AUTOSAR-compliant configuration tool

- Configuration Tool EB tresos StudioTM and plugins are part of the product

- MCALs also been deployed using Vector DaVinci Configuration Tool

Microcontroller Drivers Memory Drivers Crypto Communication Drivers Wireless 1/O Drivers
Dnvers Comm.
Drivers
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.MX8 AUTOSAR MCAL Roadmap

_ IMX8_ASR4.2 RTM_2.0.0

Compilers IMX8X (QXP,DX/SXL/DXL,DXP) IMX8 (QM.QP.DM)
QXP DX SXL | DXL | DXP | QM | QP DM

GHS

GCC

Diab

DS5

_ IMX8_ASR4.3_RTM_2.0.0

Compilers IMX8X (QXP,DX,DXP) IMX8 (QM.QP,DM)
QxP DX SXL | DXL | DXP | QM | QP DM

GHS

GCC

Diab

DS5

RTM Available Now

Per Customer Request

Beta 2weeks from Silicon availability
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Licensing Options

License

Project License

Product Line License

Family Multi-Project License

Description

One NXP Target Part only for one Customer Target
Project. One OS.

One NXP Target Part only for one Customer Product
Line (ex. Cluster), One OS

One NXP Target Part Family, (ex. i.MX6 Family,), only
for Customer Target Project or Customer Product
Line, no restrictions. One OS

Support

1 year support included, 20%
of the license price year 2 and
beyond.

1 year support included, 20%
of the license price year 2 and
beyond.

1 year support included, 20%
of the license price year 2 and
beyond.

Upgrade options

To any higher priced
production license. Additional
OS/SoC at a discount.

To any higher priced
production license. Additional
OS/SoC at a discount.

Additional OS/SoC at a
discount.
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AUTOSAR Software i.MX 8 Product Selection Matrix

Worksheet

Processor/Derivative Part —
Core /Derivative
Port Yes ﬂE ==
i I2c Yes
: ::s eMmC Yes
s -
1/0 Modules Ocu Yas Esai :es
Pwm Yes Comptu DU Rpmsg es
Adc Yes Uart Yes
Spi Yes Per customer specific request
GHS
standard Modules | Comm Modules |-2" Yes s
L Yes Compilers
Eth Yies D55
Mcu Yes Diab
Gpt Yes 4.0.3
Mcu Modules | Fee Yes AutoSAR Revisions 4.2.2
Fls FlexSPi Yes 4.3.0
delnt. Yes ASIL A
Crypto Crypto Yes el ASILB
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.MX 8 MCAL Startup Example




I.MX 8 Secure Boot Flow

System Controller Security Controller

Initialize SCU Initialize SECO @ @
Load Security
Controrer T [~ Authenticate Start M4 SW Start AP SW (ATF) -

=1 SECO FW
Load SCU FW |
o] Authenticate SCU
W BeD SCUFW
—)I Authenticate M4 I SECO ROM
I Run U-boot
)I Authenticate u-boot-atf.bin I
SECO FW

START SCU FW
]

| Star: M4 |

| Start AP |

I EXEloopu |

| EEloopu |
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Background — System Controller Firmware (SCFW)

The System Controller Firmware
(SCFW) runs on the System
Controller Unit and is responsible for
managing requests from other cores
in the system.

MCAL software components
communicate with System Controller
Unit (SCU) via an Application
Programming Interface (API) library.

AUTOSAR MCAL
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Initial Loading Region Layout

- The SCU Boot ROM
loads an initial region
from the selected boot
media.

- This region contains
all the information the
device needs to
continue the boot
process.

Loaded at fix address

0x2000_E000

Expected at fixed address
0x2000_E400

Expected at fixed address
0x2000_E440

The addresses of the remaining
data structures can vary within the
initial load region size, the image
header contains pointers to these
data structures

Primary container image
header

Secondary container

image header (optional)

Primary container boot
data structure

Secondary container boot
data structure (optional)

DCD (optional)

CSF (optional)

SCD (optional)

:||>1 024 bytes

T
} 64 bytes
} 64 bytes

—_

|

J

J |

— 1152 bytes

L 1152 bytes

| Maximum of
2500 bytes

-
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MCAL BSW Configuration Tool




Basic Software Configuration Process

AUTOSAR System
Design Tool

\
g@ﬁ

AUTOSAR BSW
Configuration Tool

T

(@ )
ECU )
Parameter
Definitions
XML
a ( . ) _
a T
a

(2 ) Generator / l

RTE

Generator /l l

Configuration
Description

(XML) Communication

Services

Generator /l l
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AUTOSAR BSW Configuration Tool

Example: Tresos® ECU

- Graphical representation of

ECU configuration description
(ECD)

- Import/export of ECD

- Easy configuration of
AUTOSAR BSW using pre-
compile methodology

& tresosecu e
File Edit Window Help i}
J = | J J = - J Lol J = o8 J =)
Project Browser McU
o & = OB = =
“timcu [modifi - 5
B mediea MCURAMSectorSettingConfiguration @ &
1= outinex =5
: : Name™ = |RAMSettingConfig_1
2| LOLRE:D ;I ame I ettingConfig_.
LOCRE:0
DISCLE:Q MCU_RAM_SECTORS B I1
LOLIRQ:0 -E
LOCIRQ:0 MCU_RAM_SECTION_BASE_ADDRESS l'_‘ |40000
RATE:0 -E
g DEPTH:0 MCU_RAM_SECTION_SIZE B |1024
E-E= ClockSettingConfig_2* -E
- || CrystalFrequency:40.0 MCU_RAM_DEFALLT_VALUE B |4096

=| SystemFrequency:30.0
LOCEN:0
LOLRE:Q

LOCIRQ:0
¥ RATE:0

- || DEPTH:0
=5 MCUModeSettingConfiguration™
E' MoceSettingConfig_1*
(= MadeSettingCanfig_2*
=[5 MCURAMSectorSettingConfiguration™
-2 RAMSettingConfig_1*

. [B Mcu_RAM_SECTORS:1
U_RAM_SECTION_BASE_ADDRES:
MCU_RAM_SECTION_SIZE: 1024

: |Z MCU_RAM_DEFAULT _VALUE: 4096
E-(= RAMSettingConfig_2=

=| MCU_RAM_SECTORS: 1
MCU_RAM_SECTION_BASE_ADDRES!
MCU_RAM_SECTION_SIZE: 1024
i [E] MCU_RAM_DEFAULT_VALUE: 4096
7= ModuleConfig_2*

« | 3
r:ﬁsm' e e # [bsw.v| gm..v| & mb... | Bch.. | .Met...l [} Ad

Tl

<

pill 4l
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1.MX 8 MCAL Microcontroller Drivers




I.MX MCALs— Microcontroller Abstaction Layer

« Microcontroller Drivers

- Drivers for internal peripherals (e.g.
Watchdog, General Purpose Timer) O L L

Onboard Dev. Memory HW Crypto HW COM HW

- Functions with direct uC access

Micro-

Complex Drivers

controller .
N Drivers
Drivers

rs cation Drivers
Microcontroller Drivers
Microcontroller (uC)

18ALQ 1LdO
JaAuQ Bopyojepn

18ALQg NON

1S9] al0)

=T
clM=N 52 » » o m ol Hel BE B
T = >3 sl Hel B3 B=
3

Source: AUT@SAR
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MCU Module — NXP Implementation

MCU implementation:
Mcu_Init (...)

Mcu_ InitRamSection (...)
Mcu_InitClock (...)
Mcu_GetResetReason(...)
Mcu_DistributePIlIClock (...)
Mcu_GetPlIStatus (...) (

Mcu_GetResetRawValue (...)
Mcu_PerformReset (...)
Mcu_SetMode (...)

Mcu_GetVersioninfo (...)
Mcu_GetRamState (...)

RPC Interface
Service API
Power
momt [Resourss | System | L e o wooe | wise
Counter
IPC o m Service | Service | Senvice | Service | Service
power,
rasat, clock,
waka)
LOG Hardware API
Hardware
SC Firmware

COMPANY PUBLIC
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Watchdog Module — NXP Implementation

Watchdog implementation:
Wdg_Init(...)
Wdg_SetMode (!
Wdg_SetTriggerCondition(...)
Wdg_GetVersioninfo (...)

DcABE | Refresh Sequence

| 16-bit Timeout Value Regisier | xBAED Write Cantral

RPC Interface
BUS_CLK
Service API
Power
ugmt |Resouce | Sysem | | rmp | wooa
LPOCLK B—— IPC Sorvico | Mamt | Courter | ol | sevics | service
§ IIIILHDIUL
INTCLK E——— = wake)
firterraal clock) Boot
LOG Hardware API

| il
U= 1T =
Compars Windaw [ J a
ERCLK l I = -l-ﬂliﬂ >_|‘D-E' IR intemupt
et il reference chick) Hardware

0xC520| Control Staus — —1 1 BusCycle

l 1
e UPDATE | 16-bit Window Register | OxDozs | BitwieContrd ™ _ ™ W W 5o proes
TIK PRES WiN INT

SC Firmware

WDOG block diagram
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GPT Module — NXP Implementation

GPT implementation:
Gpt_Init(...)
Gpt_StartTimer (...)
Gpt_SetMode (...)
Gpt_GetTimeElapsed (...)
Gpt_GetTimeRemaining (...)
Gpt_GetVersionlnfo (...)

Gpt_Delnit (...)
Gpt_StartTimer (...) IMX8
Gpt_StopTimer (...)
Gpt_EnableNoaotification (...)
Gpt_DisableNotification (...)
Gpt_DisableWakeup (...)
Gpt_EnableWakeup (...)
Gpt_CheckWakeup (...)

GPT, FTM, TPM peripherals
(FTM does not support wakeup feature)
(TPM peripheral belongs to M4 core)
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I.MX 8 MCAL 1/O Drivers




AUTOSAR — Microcontroller Abstaction Layer

| Application Layer |

n
. |/O Drivers | |
) Memory Crypto Comtr_n uni-
. . . System Services Services Services S(;arvliocgs 1O HW 2
—privers 10r analog an IgIta Aostracton || 2
Onboard Memory Crypto HW COM HW a
D C PW M D I O Dev. Abstr. HW Abstr. Abstr. Abstr. %
l \ - " £
(e " g " ) J ) Micro- Memory Crypto Communi- 110 8
CB”F roller Drivers Drivers cétlon Drivers
rivers Drivers
Microcontroller (uC)
1/O Drivers
o| = 3| » 3
ol @l =| gl 2| 2
o Y o| 9| 2
= 3. 9 S, 3. O
21 2| 2| 2| E| 2
Q = qu Q = o)

Source: AUT@SAR
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ADC Modules — NXP Implementation

Adc Access:
Adc_Init(...)
Adc_Delnit(...)
Adc_StartGroupConversion(...)
Adc_StopGroupConversion(...)
Adc_ReadGroup (...)
Adc_DisableHardwareTrigger (...
Adc_EnableHardwareTrigger (...
Adc_EnableGroupNoatification(...
Adc_DisableGroupNotification(...
Adc_StopGroupConversion(...)
Adc_GetGroupStatus(...)
Adc_GetStreamLastPointer (...)
Adc_GetStreamLastPointer (...)
Adc_GetVersionlinfo(...)
Adc_SetPowerState (...)
Adc_GetCurrentPowerState (...)
Adc_GetTargetPowerState (...)
Adc_PreparePowerState (...)

RESET_B
Fd
§ i b = !
IPG_GLK_24MHz { i CLK o H !
= soc : - U
=] ADC |
= SEL[3:0] ECE
& 8
A A
A A
5 - ADC_INT
3 - ADC_REGS —
-
5
\
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PORT/DIO Modules — NXP Implementation

. Dio Write Accesses:
This block not Dio_WriteChannel
configured as a GPIO Dio_\VritePort

Dio_WriteChannelGroup

SCFW for IMX8

GPIO IOMUX for IMX6
GPIO.OR input_on
Port Access: EHD‘PSH — Dir
Port_Init(...) ' Dala
Port_SetPinDirection(...) GPIOJCRT  GPIOICR2 N M
Port_RefreshPinDirection(...) GPIO.EDGE_SEL PADI
Port_SetPinMode(...) GPIOIMR
GPI0.ISR l_’l

Dio Read Accesses:
Dio_ReadChannel
Dio_ReadPort
Dio_ReadChannelGroup
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PWM Module — NXP Implementation

PWM implementation:
Pwm_Init (...)
Pwm_SetDutyCycle (...)
Pwm_SetPeriodAndDuty (...)
Pwm_SetOutputToldle(...)
Pwm_Delnit (...)
Pwm_GetOutputState (...)

Pwm_ DisableNotification (...)
Pwm_EnableNoaotification (...)

Pwm_GetVersioninfo (...)
Pwm_SetPowerState (...)
Pwm_GetCurrentPowerState (...)
Pwm_GetTargetPowerState (...)

Pwm_PreparePowerState (...) PWM, FTM, TPM peripheral
wm_PreparePowerState (... (TPM peripheral belongs to
M4 core)

white
yellow
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|CU Module — NXP Implementation

ICU implementation:
lcu_Init(...)
Icu_Delnit(...)
Icu_SetMode(...)
Icu_DisableWakeup (...)
Icu_EnableWakeup (...)
Icu_SetActivationCondition
Icu_DisableNotification (...)
Icu_EnableNotification (...)
Icu_GetlnputState (...)
Icu_StartTimestamp (...)
Icu_StopTimestamp (...)
Icu_GetTimestamplndex (...)
Icu_ResetEdgeCount (...)
Icu_EnableEdgeCount (...)

Icu_DisableEdgeCount (...) IMX8
Icu_GetEdgeNumbers(...)
Icu_StartSignalMeasurement (.
Icu_StopSignalMeasurement (. )
lcu_GetTimeElapsed (...) GPT, TPM and FTM peripheral
lcu_GetDutyCycleValues (...) (TPM peripheral belongs to M4 core)
Icu_GetVersionlInfo (...)

2)
2)
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OCU Module — NXP Implementation

OCU implementation:

Ocu_Init(...)

Ocu_Delnit(...)

Ocu_StartChannel(...)

Ocu_StopChannel(...) IMX8

Ocu_SetPinState(...) ,
Ocu_SetPinAction(...) GPT, TPM and FTM peripheral

Ocu_GetCounter(...) (TPM peripheral belongs to M4 core)
Ocu_SetAbsoluteThreshold(...)
Ocu_SetRelativeThreshold(...)

v

Ocu_DisableNotification(...)
Ocu_EnableNotification(...)
Ocu_GetVersioninfo(...)
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AUTOSAR — Microcontroller Abstaction Layer

Communication Drivers
« Drivers for ECU onboard

(e.g. SPI) and venhicle

communication (e.g. CAN)

- OSI Layer: Part of Data Link

Layer

6'0
@ = og
v lw] ~ 3
= — c S
3, R

JaAlQ Ja|pueH |dS
J8Aa NIT

Communication Drivers

J8AQ NVO

Application Layer

RTE
Communi-
. Memory Crypt .
System Services Services Services Soatl_o
eeeeee 1/O HW o
Abstraction 4
Onb Memory HW Crypto HW COM HW i~
Dev. Abst Abst Abstr Abst %
£
S
C(’)\::lt(; :)(IJI_e Memory Crypt Communi- l[e}
N Drivers Driv cation Dri Drivers
Drivers

JanuQ Aeyxa|
JaALQ Joulaylg

O m O O g >
> - sl Rel = o
E

Source: AUT@SAR
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Ethernet Module — NXP Implementation

Ethernet implementation:

Eth_Init (...) WA | TOE functions MAC
Eth_Controllerinit (...) i | }
Eth_SetControllerMode (...) o5 T Ao || 5
Eth_GetControllerMode (...) ; 8. JE[.._-. peromance |¢ get
Eth_GetPhysAddr (...) Lz | R —_lil g%z
Eth_WriteMii (...) M | e || ||| 2
¥ system
Eth_ReadMii (...) S
Eth_ProvideTxBuffer (...) . T aonol : Eth_GetCounterValues (...)
Eth_Transmit (...) ;e | o 5! Eth_GetRxStats (...)
Eth_Receive (...) E—&E ] apiztn 7 _ E E}i Eth_GetTxStats (...)
Eth_TxConfirmation (...) ¢ Teatbar | g{:;;:*ﬂ 3 Eth_GetTxErrorCounterValues (...)
Eth_GetVersionlnfo (...) | el |
Eth_SetPhysAddr (...) et
Eth_UpdatePhysAddrFilter (...) | N Confguraton || MDIO H
statistics master Tgd
Eth_GetDropCount (...) ; §E
E

Eth_GetEtherStats (...)
Eth_GetCurrentTime (...) Registe,'imem
Eth_EnableEgressTimeStamp (...)
Eth_GetEgressTimeStamp (...)
Eth_GetIngressTimeStamp (...)
Eth_SetCorrectionTime (...)

Eth_SetGlobalTime (...) yellow
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CAN Module — NXP Implementation

CAN implementation:
Can_Init (...)
CAN Confroller A
Can_SetControllerMode (...) s o can o
Can_EnableControllerinterrupts (...) men | O I
Can_CheckWakeup (...) of Message Object
Can_GetVersionInfo (...) Matbox &
Can_DisableControllerinterrupts (...) 5
Can_Write (...) \
Can_MainFunction_Write (...) o Contater s |
Can_MainFunction_Read (...)
Can_MainFunction_BusOff (...) THB M csiver " can Physical Channel B
Can_MainFunction_Wakeup (...) Messae Otinct “«tRxB o B e Bus B
Can_MainFunction_Mode (...) Maitox B
Can_SetBaudRate (...) \
Can_GetControllerErrorState (...)
Can_GetControllerMode (...) i
Can_Delnit (...) f
AN Hardware Unit CAN Controllers with Mallboxes
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LIN Module — NXP Implementation

LIN implementation:
Lin_Init (...)
Lin_CheckWakeup (.
Lin_GetVersionlinfo (.
Lin_SendFrame (...)
Lin_GoToSleep (...)
Lin_GoToSleeplnternal (...)
Lin_Wakeup (...)
Lin_WakeUplnternal (...)
Lin_GetStatus (...)

2)
2)

A
&

o

Intemal Bus

-—-rc ™

weeowy) ] [ S
g Pu.mu:n Tx Bube
L -
| J\. .-L me .
BALD 11-BIT Trarsmit SHift Fege —h-!-'::"::'“
| | R | R
= LLLERRERRL S e
Dhiviciesr I LE-IFI' :|>£
I ) T : TN
=
2 7
= =
1B EE
t "
[fe ] puiy | | E 3| &
[ |—| Senemton g
I~
_: LPUART Cantrols TxD
1
- S | om0
[0 | T Direction I Pin Logic
BRK13 -
| TORE I—_“,
e
LPUART (N
™, Tx Inbemapt
'—\_I

(LPUART is shared with UART driver)
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SPI Module — NXP Implementation

SPI implementation:
Spi_Init(...)
Spi_Delnit (...)
Spi_ReadlB (...
Spi_WritelB (...)
Spi_AsyncTransmit(...)
Spi_SetupEB(...)
Spi_GetStatus (...)

Spi_GetJobResult (...)
Spi_GetSequenceResult (...)
Spi_GetVersioninfo (...)
Spi_SyncTransmit (...)
Spi_GetHWUnitStatus (...)
Spi_Cancel (...
Spi_SetAsyncMode (...)

Scalability of functionalities

SPI AP standardized

~_|° 5

uiLHEE

L# ainjea y
g aunjea

|

SPI Handler/Driver

|
|
|
1 Simple SFI
1

Queued SPI

DMA 5P
.
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.MX 8 MCAL Memory Drivers




AUTOSAR — Microcontroller Abstaction Layer

- Memory Drivers
- The Memory Hardware | |
Abstraction is a group of modules T S |l | I TR P
which abstracts from the location =D s || ]|
of peripheral memory devices (on- - Em“'° v | [ | e || o || o]
chip or on-board) and the ECU T

hardware layout

- The Memory Drivers are
accessed via memory specific
abstraction/emulation modules
(e.g. EEPROM Abstraction)

18] yseld
1591 NVY
J8ALIQ yseld Jeussyul
19ALQ INOY T [euLul

o m ol Ne By >
> = O O = o
E

Source: AUT@SAR
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Flash Module — NXP Implementation Per External Memory

Flash implementation:
Fls_Init(...)
Fls_Erase (...)
Fils_Write (...)
Fls_Cancel (...)
FIls_GetStatus (...)

Fls_GetJobResult (...)
FIs_Read (...) i. MX8
Fls_Compare (...)
Fls_SetMode (...)
Fls_GetVersioninfo (...)
FIs_MainFunction (...)

FlexSpi for IMX8QM/QXP
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FEE Module — NXP Implementation Per Flash Memory

FEE is located in the “Memory Hardware Abstraction” layer which falls under the ECU Abstraction Layer

FEE implementation:
Fee_ Init(...)
Fee SetMode (...)
Fee Read(...)
Fee Write (...)
Fee_Cancel (...) Flash

Fee GetStatus (...) EEFROM Abstraction EEPROM
Fee GetJobResult (...)
Fee_InvalidateBlock (...)
Fee_ GetVersioninfo (...)
Fee EraselmmediateBlock (...) External

EEFROM Driver
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I.MX 8 MCAL Crypto Drivers




AUTOSAR — Microcontroller Abstaction Layer

C RY D RV Application Layer
. . RTE
- Crypto driver communicates SHE/HSM
) Memory Crypto Communi-
1 H System Services : . catlpn
through SECO firmware by using message e |
. Onboard Dev. Memory HW Crypto HW COM HW é
u n It Abstr. Abstr. Abstr. Abstr. %
£
. o
conoer || Mere | | copopman | [ o |l ||

Crypto

Januq oydAin

e m (@] (@) g >
> — o} O = o
e T c C = (¢}

Source: AUT@SAR
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.MX 8 MCAL Complex Drivers




AUTOSAR — Complex Device Drivers

Application Layer
A Complex Driver is a module which implements non-standardized | RTE
functionality within the basic software stack. — - Comman-
System Services Services Services 3373.‘225 Yo MW
Exam ples : Onboard Memory HW Crypto HW COM HW Fostracton
Dev. Abstr. Abstr. Abstr. Abstr.
» Core and RAM/Flash Self Tests Library Moro- Mermory Cryplo Commuri- 0
° C RC D I’IV e r Drivers Drivers Drivers Drivers Drivers
+ EMNIC
« ESAI (12S)
* Fault Monitoring Drivers
- 12C
» MicroController Library (MCL) — eDMA management/ Cache
management
* RPMSG
« SDIO
« UART
- USB
Properties:

- Implementation: highly uC, ECU and application dependent

- Upper Interface to SW-Cs: specified and implemented
according to AUTOSAR (AUTOSAR interface)

- Lower interface: restricted access to Standardized Interfaces Source: AUT@SAR
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Professional Engineering Services Technical Competency

Ul & Applications

. Customer Customer Skill Set
Middleware

o H

Service Skill Set & Knowledge Value

Eng.
Services

Primary Focus Area

NP

Kinetis i.MX LPC

Platform Provider, with Reach to the Middleware and Graphics Layers
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