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Research and Implementation of AUTOSAR Flash Driver
XIANG Chen, ZHANG Yan-Hua, TU Shi-Liang

(School of Computer Science and Technol ogy, Fudan University, Shanghai 200433, China)

Abstract: The AUTOSAR platform consists of three layers. the application layer, the runtime environment, and the
basic software which includes system services, EAL(ECU abstraction layer) and uCAL(UC abstraction
layer). Device drivers belong to uCAL and EAL. The memory device driver provides access to different

memory devices. In the paper, the specific design of AUTOSAR is followed and a Flash driver on

MPC5633M microcontroller isimplemented. The proposed procedure is applicable to other device drivers.
Keywords: AUTOSAR(Automotive Open System Architecture); ECU(Electronic Control Unit); uCAL(Microcontroller

Abstraction Layer); flash driver; MPC563xM
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1.1 AUTOSAR 41
AUTOSAR — — AUTomotive Open . System

Architecture ( AEFHARGLEME ), EXT —EX
BT, WEEREIKRZE B FRMG T 4T 7EFSE
TSI BT AR TR, B A TR
FIRSEMFE A,

1 B8 @~ 7 AUTOSAR ECU FNRHEZE4,
AUTOSAR 224 8140 4 3 B N /2, AUTOSAR
RTE( Run-time Environment ), F1EAE 14 ( BSW )o
B 83 IREE B OS, RAERSFIEE ),
ECU IR ZH1 uC MR EN, FNENLUEZAT
BHYR AR, NEENTRTIEZ L, BHFETAHHE
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AUTOSAR REFEM. Eidy B, &R, T
el NBEANE N EHEZE, UERNBESH
L ZHIBEES BT RTE RLIMAY LT RTE 2 TH
#B72 AUTOSAR BSW, EFRSEERME TRIER A,
MBS, FEZINEE, ECU HIRER T uC 244
FIEF A NIRERIIRE, LT IMERIR & BIIR TR
o UC HIRER AT B 7 AR & HIIREHESR, 1XLE
HEHR B #E97(0) uC NEBEISNE (40 Flash, CAN 24,
SPI, ADC % ), ASCLIAI Flash IRFEEETF uC
HRE.
1.2 MPC563xM fAMESR X A Flash f4T
MPC563xM ;& € ER/RASHHE 32 {i7,RISC
R Esr, TEBTAEBF - MPC563xXM %
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AUTOSAR
Software

AUTOSAR Runtime Environment (RTE)

AUTOSAR
Interface

AUTOSAR
Interface

K1 AUTOSAR ECU % {4+ 22 4

HIEF=1EEER) Power Architecture e200z335 A

o BB RLINETIA 80MHzZ, S HRZERM 94KB
SRAM # 1.5MB Flash 77{§&%, %8 EEPROM, [& 2
I.SMB f9 Flash

ER 7 MPC563xM () Flaéh‘éﬂé/ﬁ\%
RIS A= D, YgAEFI RNl 512KB,

%751 0 By 512KB+16KB shadow block #4875 , 512KB
AR 8 N NERFD 2 /> 128KB I AER, FEFI 1 FOpE

7l 2 % B/NER, #HRIDH 44 128KB FIKER,

Arrayl and Array2 connected in
parallel flash controller Bankl
— appears as a single 1M array

Array0 connected to
flash controller
Bank0

4+16KB

32KB
32KB

64KB

128KB 128KB

64KB

i

128KB 128KB 128KB

128KB ‘ 128KB

rayl and Array?2 share an analog
) ‘ ‘ power supply and therefore do not
support R or W access to both

arrays at the same time

K 2 MPC563xM th Flash 4 4

(%% O 7 Flash 12%)28 Bank0 ; B5%1 1
FEE% 2 H47ERE7E Flash 124128 Bankl =, A ©
MR MERH R, AR RS 1 A0k
5] 2, efIIMEYRTF—1 1IMB #Y Flash [%£%1,
MPC563xM RVF7EE— 1P 1 551 2 BVER
RS, XFES) O HiTERSRE, X—Iae T IAT

Flash #&#) EEPROM, A3 f ) MPC5633M 5 fr s
A W% AL 64K SRAM F1 1MB Flash, % BF4 2[2].
1.3 AUTOSAR Flash IREIf&

AUTOSAR Flash k=gt 7 F# XS Flash %%
FIERIE. 12, 5, B, &, ECU HMRZEHA FEE

( Flash EEPROM Emulation ) &% Flash 1% &4%

#LA EEPROM, F 881/ [0 B 77 i = API EB2ET3
EEPROM Y,

AUTOSAR Flash IxzhH WWPRT . slow
fast, FEA—XIES BT NES A R R,

AUTOSAR Rlash B T e 52,
s, el vst B — AR, SR~
LEHIG, SRAMERME, RIHRXT, FENBEENE
RERBEER AR, WER 10ms EH— X,
AUTOSAR OS 27 BSW &2, ©B¥ & IRNE
PR ERERBOIEMTS, TRHARXETS, 5
% Flash £, Flash 35018 H Fls_Write() R 04 S
L1 4 Flash T #/E&E FIs_MainFunction(), 12
XY EFIH, EENSRERRSHN, chHEs
Fls_MainFunction()#9 OS F% 5 iflo

2 UuCHI% ZEMECUHZRE
2.1 u\CHIZRE
UC SR R HA P S AR R, T E

BB IR E%‘L){%Wﬂ@?&ﬂjfﬁmﬁ%, i

71)%@7\1¢§¢;\1ﬁ|‘qﬁ 2R BITE A 3 i,

uCh 22 1/0 R, B, FEREHMEE
o SIBSMR RS, FIERIREIEh IR AT

R IR,

Microcontroller

Memory Driver

T/O Driver

Driver

Microcontroller

K3 AUTOSAR UC % 2 444

2.2 ECUHZRE
ECU IR EH & T uC MR ERMHN iz
IREFEO, LI 7TINBREHIXEIERF, ECU
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R EE FERHHILE AR E T ECU B

4 [B7R7 AUTOSAR s8R AR o TT I
E%) ECU MR ZEXLI 78T SPI R&EZAINT
EEPROM HI3Kzf, 4MNIE Flash X%, EEPROM %R,
FEE AR AT 7 il sea il R (4.5,

Memory Abstraction I nterface

Flash EEPROM
Emulation

EEPROM Abstraction

External EEPROM
Driver

COM Drivers Memory Drivers

SPI Handler
Driver
EEPROM
Driver
Internal
Flash
Driver

—

[N

w2

c
O

14 AUTOSAR '#ﬁ‘%%ﬁ%ﬁ%ﬁ%

3 Flash¥zEFHIEITSEI
3.1 Flash BXEhTE Fr S 25 441]

#R3E AUTOSAR #1358, Flash IXzhfE FHISCH4h
HUNE 5 fire Flash IXEhR2FRH 8 NCHFAER, H
i Fls.c, Fls_Ac.c, Fls.h, Fls_Cfg.h [0/ szfEAst
T Flash MEZEDGE, XONHEE Flash K
NEFAVTEN. B 4 XA Fls_Lefg.c,
FIs_PBcfg.c, Fls_Irq.c, Fls Cbk.h, B2 &
AT ECE XM, REHREX 4 PN IRIERE

FHIHER. B 5 RFRHMNEMBERS|BimK.
Spi.h 5|7 Spi WEiFEF, WR Flash 2T Spi
BEINER, BLAMEEE Spi.h, & 1 AT Flash
KRR BN SRR R

% 1 AUTOSAR Flash 3% 5 72 J5 SO i 2 4%

S nAE
Fls.h 3 Flash 35172 X API 1R
Fls.c Flash Xz APl 523,
Fls_Cfg.h TE X EREEN, 10K, TTELE S,
B BAENAEN RBEHINEES
. .
Fls_Ac.c \ | Flash 3x=E175 085 AP SEH, 15
\ [B]fK7Y (access code ) 2IEMRTFHE
Flash 1% # Flash IX5h 254855,
AR RIX A RAD BRI E
1Mo
Fls_Lcfg.c HERENBETEAINEESH.
Fls_PBcfg.c BTN SFEAZNEESE.
Fls_Irg.c RETERAISET .
Fls_Cbk.h Flash X505 By EEEEHEAAE

VB RE

Memlf_Types.h

FifEsr N EREAE X,

Spi.h SPI RZIKEN APl B2 E Mo
Std_Types.h FRERAE N,

Complier.h FHERBLER.
Platform_Types. >

h \ Q=T EESE

MemMapih | | FREECERIAAD MBS
Det.h FFRERRERERHIE X
Dem.h CHIEHERERIE o
SchM_Fls.h HEEERAIE Lo

FATE AR
Flash #3E263Y,
Fls_Write() ,

=
E

3.2 Flash IXFIFEFEEI X API EX

1R#E AUTOSAR #l5E, AXENX T Flash Ikzhiz

KA,

%= 31 7 Flash API, BEE—EH

MR ZSLT APl, 3R 2 #BR T

FIs Read() , Fls Erase() ,

FIs_Compare()ix Uk Z(H N E#ZX Flash #17#
E, MEEERERZX—MREWS, EERTERIER
7 Fls_MainFunction()iX- 218 R E H #E 1 7HY

B 5 AUTOSAR Flash I 5 2 5 X &5 4
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% 2 Flash #48 £ A 3%

% N ?éi—ﬂ >E. Tﬁﬁ
Fls_Confi | struct W 1 48 | F%h4k Flash
gType x K1
Fls_Addre | uint8, 8/16/3 | Vi8] — Flash
ssType uint16, 2bits HFAERAV RS it

uint32 i ( EireEEe
B )
Fls_Lengt | uint8, 8/16/3
hType uint1e, 2bits RIS/
uint32 BIENTTH.

% 3 Flash API i3k
AP W&

Fls_Init() #IA1L Flash 3Rz,
Fls_Erase() 2k FlashdRs .
FIs_Write() S—NsiZ " Flash I,
Fls_Cancel() BUB—NMETEs TR R(E,

R EIIRFNFIIRTS
BRERE—MRIENGSR,

M Flash 1504z,

ELR Y BAE R 22 M X A1 Flash
E-XEHAAE

% & Flash IXshH TIERR
B ERRALE Bo

MATHERAE Flash (9= R #,

Fls_GetStatus()
Fls_GetlobResult()
FIs_Read()
FIs_Compare()

Fls_SetMode()
FIs_GetVersioninfo()

Fls_MainFunction()

3.3 AUTOSAR Flash IRz E/ASE IR 2.6]
3.3.1 Fls_Init() & # AL H]

Fls_Init(const FIsConfigType* ConfigPtr), 5%
% Flash IXE#19514 E%%Aj‘@ﬂ%ﬁ%i**@%é’ﬂ
8%t 1R¥E AUTQSAR HI5841 MPC5633M A Flash
B4R, AXiE1tH T Fls_ConfigType 45491k .

typedef struct Fls_ConfigType

{

void (*FIsAcErase)();  //#Bx Flash #1510 X A58
£

void (*FIsAcWrite)(); //5 Flash i) A5 5
£

uint32_t FlsCallCycle; //38E R A 4

void (*FIsJobEndNotification)(); I/ TERBE

R

void (*FIslobErrorNotification)(); // B EEBE R
#

uint32_t FlsMaxReadFastMode; I/ HmKRKFET
#
Z

uint32_t FIsMaxReadNormalMode;

uint32_t FIsMaxWriteFastMode;

uint32_t FlIsMaxWriteNormalMode;

FlsSector FlsSectorList[14]; //MPC5633M £
14

y

//Flash = &8

}Fls_ConfigType;s

Fls_Init) &% & X .

void Fls_Init(const Fls_ConfigType *ConfigPtr)
{

//check error: check ConfigPtr and Module
status

//init hardware: MPC5633M flash init code. Init
software

FIsConfig = *ConfigPtr;

//set module state and job result

FIs_ModuleStatus = MEMIF_IDLE;

FIs_JobResult = MEMIF_JOB_OK;

return; \

4

3.3.2 FIs W}ite()miﬁza’qifﬂ
Fls_Write)fE B2 AR MER L ILEHS, I
WEIRHAL, BARMUIANKE , Fls_Write()sREE X .

Std_ReturnType FIs_Write(FIs_AddressType

TargetAddress, const uint8* SourceAddressPtr,
Fls_LengthType Length){

//check error: TU5%, JREMbHIEE A A NULL &,

//set cmd word, store param, set module
state

cmd = FLS_WRITE_CMD;

offset = TargetAddress;

Fls_ModuleStatus = MEMIF_JOB_PENDING;

return E_OK;
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3.3.3 Fls_MainFunction() & #1231

Fls_MainFunction()s& Z{E IEH17x Flash 1% #&
RIPURMIRIE . R/ S/BBR/LER . S OS BSW
AERVENERTS P, Fls_MainFunction()& £
EX

void FIs_MainFunction(){
switch(cmd)
{
case FLS_WRITE_CMD:
//call Fls_Ac Write(), if error occurs, report
error and
//return. If success, set module state and job
result
break;
case FLS_READ_CMD:
} 3
return;
}

FIs_Ac_Write() %47t Fls_Ac.c ', ©& Flash
PHi)RAS, LI T IR Flash R EMNSRE, BT
S/ Flash i, A2 Flash, A 1tk 5/ Flash
HIRADIAZNTE B—ER FLASH S##3 RAM Fiz
170 Fls_MainFunction()i&id Ef &I ZEFHh1E, 13
A Fls_Ac_Write() &%, Fls_Ac_Write()f E/ASL I o]
S22 k2]

3.4 Flash #&#) EEPROM

AUTOSAR HF st R REH N ZEOBEHX
EEPROM £, EEPROM UF 5 4#E1E% 5, Flash A9
EEETREN, BRETER, SRAITEREEN
5, 1798 MPC5633M # Flash 841, T T7y
7% 3& 5L Flash 124) EEPROM,

MBZES RN (16/32KB ), T PUGEA
HEEN SRAM ( 64KB ), 7f SRAM FEXAENF T,
% Flash 3, &=E5[E,

MEHNES 64/128KB Fk, A EEEBHE

240 =5 R F3 Product Applied

B 1 PAEANR (128KB ), EAS BN . 1) B
51 FEte, 2 EEES) 0 9T ( 128 i )1EEA SRAM,
PITER, 3) BENTFNIEANESI 1 (2, 3 WP
BRI LK X ), 4) BERFES) O FIER, REES 1 AR
SEIic Yo

4 R

KX EHENBT AUTOSAR i 14 22 43 |
MPC563xM # AN E 2 &2 H Flash¢E 43 Flash 5
7 AUTOSAR MHRMANMNE s 5, RIE
AUTOSAR HI5E , #7152 30 Flash SXm B SCHA4544)
FHRET K R AUED | 454 MPC5633M RUBE (4,
&+ Flash I8sh B B 45441k, ST Flash IRE0%)
BB, Rk, Flash TRIERK, &5
BY Flash 724l EEPROM,

FRASIRE A, T AL EM AUTOSAR
EEREF .
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