HAHAR + Automobile Technology

ETNEHERMESERARXEIT —EMATH RO H S TEE MM B A

EFEFZFHMMCUH AUTOSAR MCAL 2244
it 5 L

F ok HAF R
UMEESIKF IR A A, [ 201210)

[T Lt 2 350 0 B T 6 95 26 FF R 0 4K ( AUTOSAR ) 85 il B8 41 42 )22 (MCAL) FF % 3o 8 o T 1 1 4 AR L
B IT K JE A S B B — BT P 1 42 A T D R %0 S MCAT T fal 43 320k 3 i 2 A4 A
35 AR AL, SSBLAE AUTOSAR FE S 8 TF % TR AL (SDK) JF R B 10 8 S H5 . 2/ MEF B K XC277 85 1 1 B iE 3 A
FIEAT M5 L 100% 9 7 36 330 38 876 55 4% B, 49 7 ) 90 52 JABS TF % 1 /5 A 1 76 R (MC/DC) , LS ST 55 BT
B i) 6 ) BCFD G, S [ 7 AUTOSAR MCAL (9 B A G B T 2805 764 S iF 10 At ke 7 56 , %48 7438 1 9% 26 oL 21 i 1
PERE S HA BE SIS L.

F/iE:AUTOSAR MCAL S EZE# KRBER Ef~XC277

HRE5SES:TP311 SCERERE S : A DOI: 10.19620/j.cnki.1000-3703.20250349

Improvement and Implementation of AUTOSAR MCAL Architecture
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[ Abstract]To address the challenges faced by domestic automotive chip manufacturers in developing the Microcontroller
Abstraction Layer (MCAL) for the Automotive Open System Architecture (AUTOSAR)—such as insufficient technical expertise
and prolonged development cycles, this paper proposes an innovative layered architecture design. This approach redefines the
MCAL into 3 distinct layers. Through functional decoupling and standardized interfaces, it achieves compatibility with both
AUTOSAR and traditional Software Development Kit (SDK) development models. Validation on Xiaohua Semiconductor’ s
XC277 chip demonstrates that all modules passed unit and integration tests with 100% coverage (including statement, branch,
and Modification Condition/Decision Condition Coverage (MC/DC), and critical task execution times reached microsecond
levels. This research provides a well-validated solution for technical innovation in domestic AUTOSAR MCAL, holding
significant practical implications for enhancing the autonomous and controllable capabilities of China’s automotive electronic

software.
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RAM MERL | Ei‘iﬁﬁﬁ%&(ﬁead—()nly Memory, ROM) EgRa
23 [H)) A2 2R (40 CAN (SPLLI2C 55 )3 {7 9 45 S gk
FRAR AT S5 AT I ) F B S ST RS A5 Rl an 3R 2.
F 3R, AT 55 ma 17 B[R] DAL 2= AR, W A T &R
LRSI PERE . RGEBTIRA Ak, A B ROM AT
RAM (5 FH R HIE 1% AN, R IR SL D) Red R FLEA T

FEAZS ]
F1 e A BT 4
Bisk skt it skt
ADC 1398 LIN 861
CAN 1053 MCU 1125
CRC 453 OCU 666
DIO 738 PM 2790
ETH 1398 PORT 1 869
FEE 924 PWM 1536
FLS 1455 SPI 870
GPT 879 SYSTEM 390
12C 696 UART 516
ICU 1992 WDG 843
2 FEGEE TESHTHIEFH s
IAR GCC GHS
Btk — . .
min | max | min | max | min| max

ADC | 0.20 | 180.01 | 0.25 | 19242 | 0.21 | 180.98

CAN | 0.10 | 11543 | 0.20 | 11442 | 0.29 | 115.77

CRC | 0.13 7.07 0.20 6.23 0.31 6.73

DIO 0.19 1.50 0.27 1.47 0.30 1.35

ETH | 0.21 | 7917.68 | 0.23 | 7084.31 | 0.33 | 7917.72

FEE | 0.05 1.10 0.05 1.51 0.07 2.02

FLS 0.27 |38 131.20| 0.21 |38273.60| 0.30 | 41 976.10

GPT | 0.24 | 81303.40| 0.26 |33 624.20| 0.30 | 33 101.50

12C 022 | 1661.01 | 0.26 | 1661.03 | 0.24 | 1661.92

ICU 0.18 14.35 0.15 12.66 | 0.25 14.35

LIN 0.16 | 79904.60 | 0.16 | 81 870.80 | 0.25 | 80 085.10

MCU | 0.18 | 1805.63 | 0.15 | 1863.49 | 0.25 | 1757.74

OCU | 0.15 19.46 0.15 19.55 0.25 20.62

PM 0.18 {20 006.70 | 0.20 |18 339.60 | 0.28 | 20 006.60

PORT | 0.20 | 29022 | 0.24 | 24452 | 0.21 | 266.45

PWM | 0.19 30.24 0.18 28.07 | 0.19 28.64

SPI 0.16 | 212.81 | 0.20 | 205.24 | 0.18 | 210.66

SYSTEM| 0.12 22.50 0.13 22.41 0.15 22.50

UART | 0.21 | 80 708.30| 0.20 | 71 269.50 | 0.32 | 82 913.50

WDG | 0.40 3.03 0.31 3.25 0.27 3.53
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x3 AEFEFFTESHUITITEFH B
IAR Gee GHS
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min max min max min max
ADC 5992 | 7780 | 6726 | 8762 | 5938 | 8030
CAN | 11742 | 12888 | 13000 | 14208 | 12 150 | 13 300
CRC 3930 | 5258 | 5240 | 6922 | 5766 | 7228
DIO 718 1156 850 1 606 702 1392
ETH | 17592 | 19150 | 19972 | 21480 | 18 586 | 20 034
FEE 4822 | 9502 | 6176 | 9198 | 4596 | 8838
FLS 15500 | 20252 | 16726 | 22706 | 16 672 | 22 890
GPT 6902 | 8658 | 6840 | 7524 | 5994 | 7868
12C 6880 | 7922 | 5218 | 5354 | 7638 | 8830
ICU 8214 | 11130 | 5238 | 5782 | 8260 | 11312
LIN 6790 | 8096 | 6162 | 7958 | 7358 | 8190
MCU | 14344 | 14840 | 15244 | 15808 | 16244 | 16 848
0OCU 4050 | 5450 | 4226 | 5544 | 3862 | 4834
PM 27106 | 30916 | 30960 | 35790 | 30480 | 34 656
PORT | 3144 | 3318 | 3666 | 3946 | 3714 | 4024
PWM | 16052 | 17360 | 15084 | 16320 | 13976 | 14 730
SPI 6778 | 9286 | 6752 | 9028 | 7622 | 9464
SYSTEM| 7186 | 8282 | 7804 | 8978 | 7880 | 9032
UART | 7558 | 10080 | 7174 | 10146 | 8278 | 10770

WDG 666 922 692 960 670 956
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